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Foreword

The Tanzania Medicines and Medical Devices Authority (TMDA) was established with
the mission of protecting and promoting public health by ensuring quality, safety and
effectiveness of drugs and medical devicesincluding invitro diagnostic devices . The first
step towards achieving this goal is to conduct pre-marketing evaluation of products so
as to ensure that they meet standards of quality, safety and effectiveness before the
products are allowed into the market. This is a fundamental requirement for
authorization of medicinal products in Tanzania.

In fulfilment of its mission, TMDA is duty -bound to ensure that data submitted as
evidence of quality, safety and efficacy is solid, credible and submitted in manner that is
logical and consistent. It is also the TMDA G s responsibility
requirements to be fulfilled by our applicants are up to date and in line with best

national and intern ational practices. With this in mind , these guidelines were reviewed
to update applicants on the content and format of application dossiers and to align our
requirements with international best practices.

This edition combines all previous guidelines into one compendium of guidelines and
introduces a new guideline on haming of medicinal products which provide guidance to
applicants on how to choose appropriate brand names for their products .

This compendium of guidelines provides requirements on the quality, safety and
efficacy information for active pharmaceutical ingredients (APIs) and finished
pharmaceutical products (FPPs) that should be submitted to TMDA to support product
dossier. Alternative approaches to the principles and practices described in this
document may be acceptable provided that they are supported by adequate scientific
justification. It is also important to note that the TMDA may request information or
material, or define conditions not specifically described in these guidelines, in ord er to
adequately assess the quality, safety and efficacy of a pharmaceuticaproduct.

Therefore, adherence to all guidelines within the compendium will ensure that all
relevant information is provided in registration dossiers submitted for marketing
authorization. This will facilitate efficient and effective evaluation as well as approval
process. It will also help to avoid queries which results in unnecessary delays in giving
approvals to new medicines thereby improving access to medicines of proven quality,
safety and efficacy in the shortest possible time.




Scope

This compendium as a whole document is entirely applicable for human medicinal products
that have been manufactured by chemical synthesis. However, each individual guideline
may have a wider scope of applicability.

Depending on the scope of each individual guideline within this compendium, the
principles maybe applicable to other medicinal products such as human vaccines,
biotherapeutics, biosimilars and veterinary medicinal products including veterinary

vaccines. (Example guidelines on labeling, naming of medicinal products and package
inserts)

Specific requirements for human vaccines, biotherapeutics, biosimilars and veterinary
medicinal products incl uding veterinary vaccines can be found in the Guidelines on
Submission of Documentation for Marketing Authorization of Human Vacgirfi&sidelines on
Submission of Documentation for Marketing Authorization of Biotherapeutic ProdGatilelines

on Submissio of Documentation for Marketing Authorization of Similar Biotherapeutic Products
Guidelines on Submission of Documentation for Registration of Veterinary Pharmaceutical Products
and Guidelines on Submission of Documentation for Registration Immunolodieaérinary
Productsrespectively.



PART I:

GUIDELINES ON SUBMISSION OF DOCUMENTATION FOR
MARKETING AUTHORIZATION OF HUMAN PHARMACEUTICAL
PRODUCTS



Introduction

T h eGuidelines on Submission of Documentation for Registratiohlwuman Pharmaceutical
P r o d Wecons=dition, April 20206 thesTMDA publication which sets out procedures
and requirements for the implementation of Pharmaceutical Products Registration
through Common Technical Document (CTD). The CTD has five Modules :

Module 1: Administrative Requirements;
Module 2: The Quality Overall Summaries (QOS),

Module 3: The Quality Requirements for the Active Pharmaceutical Ingredients (API)
and Finished Pharmaceutical Products (FPP),

Module 4: Pre-Clinical data Requirements,
Module 5: Clinical data Requirements.

The general objective of the Common Technical Document (CTD) guidelines is to
provide internationally harmonized pharmaceutics registration procedures using CTD
in order to improve access to essential pharmaceutcs for prevention and treatment of
priority disease conditions in Tanzania.

Adherence to the guidelines by the manufacturers/applicants will facilitate timely
assessments and approvals of medicinal product dossiers by the regulatory authorities
for pre-marketing evaluation, marketing authorization/registration and post -marketing
review.

I wish to express my gratitude to alll i ndi vi
regional and international organizations and EAC Secretariat and members of the

Technica Working Group (TWG) on Medicines Evaluation and Registration (MER) of

the East African Community Medicine Regulatory Harmonization (EAC MRH) Project

who actively participated in the development of the guidelines.

Special thanks are also extended to TMDA staff and esteemed stakeholders; the dealers
in pharmaceutical industry and the academia in particular members of the Tanzania

Pharmaceutical Manufacturers Association (TPMA) and the Tanzania Association of

Pharmaceutical Industries (TAPI) who discussed the draft guidelines and gave

commendable inputs for improving the guidelines.



Abbreviations and acronyms

AP
APIMF
CEP

CTD

EAC
EAC-MRH
EAC-NMRA
EDQM

EU

FPP

GCP-

GMP-

ICH

PD
PHIS
Pl
SDRA

SmPC

Active Pharmaceutical Ingredient

Active Pharmaceutical Ingredient Master File

Certificate of Suitability to the monograph of Ph E ur monograph
Common Technical Document

East Africa Community

East Africa Medicines Registration Harmonization

East Africa Partner State National Medicines Regulatory Authority
European Directorate for the Quality of Me dicines

European Union

Finished Pharmaceutical Product

Good Clinical Practice

Good Manufacturing Practice

International Conference on Harmonization (of Technical Requirements for
Registration of Pharmaceuticals for Human Use)

Product Dossier

Pharmaceutical Health Information System
Product Information

Stringent Drug Regulatory Authority

Summary of Product Characteristics



Glossary

The definitions provided below apply to the words and phrases used in t hese guidelines. The
following definitions are provided to facilitate interpretation of the guidelines.

Active pharmaceutical ingredient (API)

An active ingredient is any component that provides pharmacological activity or other direct
effect in the diagnosis, cure, mitigation, treatment, or prevention of disease, or to affect the
structure or any function of the body of man or animals.

(USFDA Glossary of terms, it can be found online at Drugs@FDA Glossary of Terms).

Active Pharmaceutical Ingredient (API ) starting material

A raw material, intermediate, or an API that is used in the production of an API and that is
incorporated as a significant structural fragment into the structure of the API. ( WHO Glossary of
Termg.

Market Authorization Holder (MAH)

Is a person who holds authorization to place a medicinal product in the Tanzanian market and
is responsible for that product.

Commitment batches

Production batches of an APl or FPP for which the stability studies are initiated or completed
post-approval through a commitment made in a regulatory application.

Comparator product

A pharmaceutical product with which the generic product is intended to be interchangeable in
clinical practice. The comparator product will normally be the innovator product for  which
efficacy, safety and quality have been established.

Generic product

Is a medicinal product which has the same qualitative and quantitative composition in active
substances and the same pharmaceutical form as the reference medicinal product, and wlose
bioequivalence with the reference medicinal product has been demonstrated by appropriate
bioavailability studies.

(PHIS Glossary 2009, can be found online at: http://phis.goeg.at/index.aspx?alias=phisglossary)

Existing API



An API that is not considered a new active substance, which has been previously approved
through a finished product by a stringent regulatory authority. (  WHO Glossary of Terms

Finished pharmaceutical product (FPP)

A finished dosage form of a pharmaceutical product which has und ergone all stages of
manufacture, including packaging in its final container and labelling. ( WHO Glossary of Tern)s

Innovator medicinal product

Generally the medicinal product that was first authorized for marketing (normally as a patented
product) on t he basis of documentation of efficacy, safety and quality. (WHO Glossary of Tern)s

Manufacturer

A manufacturer is a natural or legal person with responsibility for manufacturing of a medicinal
product or active pharmaceutical ingredient. It involves op erations such as production,
packaging, repackaging, labelling and relabeling of pharmaceuticals.

(PHIS Glossary 2009, can be found on linengtt://phis.goeg.at/index.aspx?alias=phisgirg}s

Mock -up

A copy of the flat artwork design in full colour, providing a replica of both the outer and
immediate packaging, providing a two -dimensional presentation of the packaging/ labelling of
the medicine. It is also referred to as apaper copypr computer generated version

Officially recognized pharmacopoeia (or compendium)

The official recognized pharmacopoeias are British Pharmacopoeia (BP), European
Pharmacopoeia (Ph Eur.), The International Pharmacopoeia (Ph.Int), Japanese Pharmacopoeia
(JP and United States Pharmacopeia(USP).

On-going stability study

The study carried out by the manufacturer on production batches according to a predetermined
schedule in order to monitor, confirm and extend the projected retest period (or shelf -life) of the
API, or confirm or extend the shelf -life of the FPP. WHO Glossary of Terms

Pilot -scale batch

A batch of an API or FPP manufactured by a procedure fully representative of and simulating

that to be applied to a full production -scale batch. For examge, for solid oral dosage forms a
pilot scale is generally, at a minimum, one-tenth that of a full production scale or 100 000 tablets


http://phis.goeg.at/index.aspx?alias=phisglossary

or capsules, whichever is the larger; unless otherwise adequately justified. (WHO Glossary of
Terms.

Primary batch

A batch of an API or FPP used in a stability study, from which stability data are submitted in a
registration application for the purpose of establishing a retest period or shelf -life. (WHO
Glossary of Terms

Production batch

A batch of an API or FPP manufactured at production scale by using production equipment in a
production facility as specified in the application.

Specimen
A sample of the actual printed outer and inner packaging materials and package leaflet.
Stringent Drug Regulatory Authority (SDR  A)

A National Medicines Regulatory Authority which is strict, precise, exact with effective and
well -functioning systems.

Among others, it includes regulatory authorities which are: -

- Members or observers or associates of the International Conference a Harmonization of
Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) as of
October, 2015

MEMBERS:

A European Union member States (Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Poland, Portugal, Romania, Slovak
Republic, Slovenia, Spain, Sweden, The Netherlands, and United Kingdom

A Japan

A United States

OBSERVERS
A European Free Trade Association (EFTA) represened by Swiss Medic of
Switzerland, and Health Canada (as may be updated from time to time).

ASSOCIATES through mutual recognition agreements: Australia, Norway, Iceland and
Liechtenstein (as may be updated from time to time).



- For medicines used exclusively outside the ICH region, positive opinions or tentative
approval under any of the following three special regulatory schemes are recognized as
stringent approval :-

A Article 58 of European Union Regulation (EC) No. 726/2004
A CanadaS.C. 2004, c. 23 (Bill ®) procedure
A United States FDA tentative approval (for antiretrovirals under the PEPFAR

programme)

- A regulatory Authority that has been agreed by TMDA to have an effective and well -
functioning medicines regulation systems.



1. INTRODUCTION
1.1 Background

This guideline provides guidance for applicants while preparing a Common Technical

Document for the Registration of Medicines for Human Use (CTD) for submission to the
TMDA. The document describes how to organize applications based on the International
Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals
for Human Use (ICH) guidelines on the CTD.

According to the CTD format, each application is a collection of documents, grouped into 5
modules. Module 1 prescribes Administrative Information and Prescribing Information
requirements which is region specific. The Summaries, Quality, Non -clinical, and Clinical
modules have been described in Modules 2 to 5, respectively. Applicants should not modify the
overall organization of the CTD.

If not contained in the bulk of the documentation, any additional data should be included as
addenda to the relevant part, together with additional expert comment that may be provided as
a supplement to, or incorporated into, the relevant summary, overall summary or overview.

Information in these Modules should be present in relevant sections.

For application procedures refer Guidelines on Procedural Aspects for Application for Market
Authorization for Human Medicinal Products

1.2 Scope

These guidelines will assist applicants to prepare applications to register medicinal products for
human use in East Africa Partner States. The format for applications is the Common Technical
Document (CTD).

These guidelines apply to MA appl ications for medicinal products containing APIls of synthetic
or semi-synthetic origin. Biological, biotechnological and herbal products are not covered by
these guidelines.



MODULE 1: ADMINISTRATIVE INFORMATION AND PRODUCT INFORMATION

Module 1 should contain all administrative documents (for example, application forms and
certifications), labelling, general correspondence and annexes (environmental assessments,
antibiotic resistance and overseas evaluation reports), as needed. Documents should be
organized in the order listed below. Generally, all of the documents in Module 1, other than the
annexes, can be provided in a single volume. The annexes to the module should be submitted in
separate volumes. Official language is English as a mandatory language for all medicines.

Products shall be evaluated on a First in First out (FIFO) basis and the timeline for review and
approval should be within 12 months.

1.1 Comprehensive table of contents for all modules

Module 1 should include a comprehensive table of contents for the entire application. The
comprehensive table of contents should include a complete list of all documents provided in the
application by module. In the table of contents, the location of each document should be
identified by referring to th e volume numbers that contain the relevant documents and any tab
identifiers. In general, the name for the tab identifier should be the name of the document.

1.2 Cover letter

Applicants should include a cover letter with all applications. A copy of the lette r should be
placed at the beginning of Module 1. The cover letter shall be signed by the Market
Authorization Holder (Refer Annex 1).

1.3 Application form

An application to register a medicinal product for human use must be accompanied by a
completed application form (Annex |l ). The application form should be dully filled with
relevant information and attachments, dated signed and stamped appropriately.

1.4 Product Information

Provide copies of all package inserts, labels and any information intended for dist ribution with the
product to the patient.

If the Summary Product Characteristics (SmPC), has not been approved from SDRA at the time
the application is submitted, a draft document may be included. The approved SmPC from
SDRA should then be supplied to the TMDA as they become available.



1.4.1 Prescribing information (Summary of Product Characteristics)

All prescription medicines should be accompanied by SmPC. Refer to Guidelines on Format and
Content of Summary for Pharmaceutical Products Characteristics

1.4.2 Container labelling

Product should be labeled as prescribed in the Guidelines on Content and Format of Labels for
Pharmaceutical Products

1.4.3 Patient information leaflet (PIL)

All medicinal preparations with potential for long term use and self-administered injections and
Over the Counter (OTC) must contain a patient information leaflet. Languages used for PIL and
labeling should be clearly expressed in English and French.

Refer Guidelines on Content and Format of Package Inserts for Pharmaceuticatfrodu
1.4.4 Mock -ups and specimens

If the product applicant has a specimen or mock-up of the sample(s) presentation of the
medicine available at the time of initial application, it should be included in Modulel.4.4.

If there are multiple strengths and/or pack sizes, one representative specimen or mockup for
each will be sufficient. If batch number and expiry date are to be printed on the label during
packaging, a statement to this effect should accompany the labels. If mockups or specimens are
not available at the time of initial application, a text version may be submitted, however, mock -
ups or specimens must be submitted to the TMDA, during the evaluation process and prior to
finalization of the application.

1.5 Information about the experts

Experts must provide detailed reports of the documents and particulars, which constitute
Modules 3, 4 and 5.

The requirement for these signed Expert Reports may be met by providing:

The Quality Information Summary

The Quality Overall Summary, Non -clinical Overview / Summa ry and

Clinical Overview / Summary in Module 2,

A declaration signed by the experts in Module 1.6.

Brief information on the educational background, training and occupational experience
of the experts in Module 1.6.

To o= To o

Experts should indicate in their declar ations the extent, if any of their professional or other
involvement with the applicant / dossier owner and confirm that the report has been prepared
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by them or if not, any assistance provided and by whom. Reports should be based on an
independent assessmat of the dossier and references must be provided for any additional
claims not supported by the dossier. A sample declaration form is provided as Annex lIl.

Additionally, a filled in Quality Information Summary as provided under  Annex IV should be
submitted.

1.6 Certificates of Suitability of monographs of the European pharmacopoeia (CEP) or APIMF
Approval

If a CEP is available, the finished product applicant should present copy of CEP in module 1.7.

Applicant should provide the Letter of Access to CEP better of Access to TMDAsS appropriate
from API manufacturer. These letters should be included in Module 1.7. (Refer Annex V and

Annex VI)

1.7 Good Manufacturing Practice (GMP)

For all medicines, irrespective of the country of origin, all key manufacturing and/or processing
steps in the production of active pharmaceutical ingredient ingredients and finished
pharmaceutical products must be performed in plants that comply with TMDA GMP
guidelines. Attach a WHO -type certificate of GMP. For more information on G MP requirements
and application for GMP inspection, refer Guidelines on Good Manufacturing Practice for more
guidance.

If available at the time of submission of application, GMP certificates from TMDA and/or
SDRA or an evidence for application for GMP in spection should be submitted in module 1.8.

1.8 Good Clinical Practice (GCP) or Good Laboratory Practice (GLP)

Provide evidence such as accredited certificate for GCP or GLP for the sites participating in the
clinical studies

1.9 Regulatory status

1.9.1 Reggstration status from countries with Stringent Drug Regulatory
Authorities (SDRAS)

Provide registration status of the medicinal product applied for registration in the countries
with SDRAs and attach evidence(s) for the same.

1.9.2 Registration status in other countries

Provide registration status of the medicinal product applied for registration in the EAC region
as well as other countries and attach evidence(s) for the same.

11



1.9.3 List of countries in which a similar application has been submitted

The applicant should provide, in Module 1.9.1 of the dossier, a list of countries in which a

similar application has been submitted, dates of submission (if available) and the status of these
applications. This should detail approvals (with indications) and d eferrals, withdrawals and

rejections with reasons in each case.

1.9.4 Statement on whether an application for the product has been previously rejected,
withdrawn or repeatedly deferred in any jurisdiction

Applicant must declare whether a marketing appl ication for the medicine has been rejected
prior to submission of the application to TMDA. If the medicine has been rejected, repeatedly
deferred, withdrawn or suspended then reasons must be stated. If rejection occurs during the
evaluation process, the TMDA should be informed.

1.10 Evidence of API and/or FPP prequalified by WHO

If an evidence indicating that the active pharmaceutical ingredient and/or finished
pharmaceutical product are prequalified by WHO is available, it should be presented in Module
1.

1.11 M anufacturing and Marketing authorization

Submit a Certificate of Pharmaceutical Product in format recommended by the World Health
Organization together with a valid Manufacturing Authorization for pharmaceutical production.

If available, evidence for prequalification of medicinal product by WHO should be
submitted.

1.12 Product samples

Sufficient number of samples should be submitted together with the application.

Batch number, Manufacturing Date and Expiry Date should be dynamically printed on
packagesfor all medicines except in situations where there is space is a restriction, the details
can be on secondary packages with the primary pack having at least the batch number and

expiry date. Pre-printing of the batch number, manufacturing date and Expiry Date will not be
acceptable.

12



MODULE 2: OVERVIEW & SUMMARIES

2.1 Table of contents of Module 2

A table of contents for module 2 should be provided.
2.2 CTD Introduction

2.3 Quality overall summary (QOS)

The quality overall summary (QOS) is a summary that follows the scope and the outline of the
Body of Data in Module 3.

The QOS should not include information, data or justification that was not already included in
Module 3 or in other parts of the common technical document (CTD).

CompleteAnnex V Il following the guidance below.

The Quality Information Summary as provided under Annex IV should also be provided.
2.3.S Active pharmaceutical ingredient (hame, manufacturer)

2.3.S.1 General Information (name, manufacturer)

Information from 3.2.S.1 should be included.

2.3.S.2 Manufacture (name, physical address)

Information from 3.2.S.2 should be included:
Information on the manufacturer;
1 A brief description of the manufacturing process and the controls
1 A flow diagram, as provided in 3.2.22.
1 A description of the Source and Starting Material and raw materials of biological origin
used in the manufacture of the API, as described in 3.2.5.2.3;
9 Highlight critical process intermediates, as described in 3.2.S5.2.4;
9 A description of process validation and/or evaluation, as described in 3.2.S.2.5.

2.3.S.3 Characterization

A summary of the interpretation of evidence of structure and isomerism, as described in
3.2.5.3.1.

A tabulated summary of the data provided in 3.2.5.3.2, with graphical repr esentation, where
appropriate should be included.

13



2.3.5.4 Control of Drug Substance

A brief summary of the justification of the specification(s), the analytical procedures, and
validation should be included.

Specification from 3.2.S5.4.1 should be ded.

A tabulated summary of the batch analyses from 3.2.S.4.4, with graphical representation where
appropriate, should be provided.

2.3. S.5 Reference Standards or Materials

Information from 3.2.S.5 (tabulated presentation, where appropriate) should be included.
2.3.5.6 Container Closure System

A brief description and discussion of the information, from 3.2.S.6 should be included.

2.3.S.7 Stability

This section should include a summary of the studies undertaken (conditions, batches,
analytical procedures) and a brief discussion of the results and conclusions, the proposed
storage conditions, retest date or sheltlife, where relevant, as described in 3.2.5.7.1.

The post-approval stability protocol, as described in 3.2.S.7.2, should be included.

A tabulated summary of the stability results from 3.2.S.7.3, with graphical representation where
appropriate, should be provided.

2.3.P Finished Pharmaceutical Product (name, dosage form)

2.3. P.1 Description and Composition of the Drug Product (n ame, dosage form)

Information from 3.2.P.1 should be provided.
Composition from 3.2.P.1 should be provided.

2.3.P.2 Pharmaceutical Development

A discussion of the information and data from 3.2.P.2 should be presented.

A tabulated summary of the cqasition of the formulations used in clinical trials and a presentation of
dissolution profiles should be provided, where relevant.

2.3.P.3 Manufacture (name, physical address)

Information from 3.2.P.3 should include:

14



Information on the manufacturer

A brief description of the manufacturing process and the controls that are intended to result in
the routine and consistent production of product of appropriate quality.

A flow diagram, as provided under 3.2.P.3.3.
A brief description of the process validation and/or evaluation, as described in 3.2.P.3.5.

2.3.P.4 Control of Excipients

A brief summary on the quality of excipients, as described in 3.2.P.4, should be included.
2.3.P.5 Control of Drug Product

A brief summary of the justification of t he specification(s), a summary of the analytical
procedures and validation, and characterization of impurities should be provided.

Specification(s) from 3.2.P.5.1 should be provided.

A tabulated summary of the batch analyses provided under 3.2.P.5.4, with graphical
representation where appropriate should be included.

2.3.P.6 Reference Standards or Materials

Information from 3.2.P.6 (tabulated presentation, where appropriate) should be included.

2.3.P.7 Container Closure System

A brief description and discussion of the information in 3.2.P.7 should be included.

2.3.P.8 Stability

A summary of the studies undertaken (conditions, batches, analytical procedures) and a brief
discussion of the results and conclusions of the stability studies and analysis of data should be
included. Conclusions with respect to storage conditions and shelf -life and, if applicable, in -use
storage conditions and shelf-life should be given.

Stability studies should be provided for each pack type applied for registration.

A tabulated summary of the stability results from 3.2.P.8.3, with graphical representation where
appropriate, should be included.

The post-approval stability protocol, as described in 3.2.P.8.2, should be provided.

2.4 Non-Clinical overview

15



The non-clinical overview should provide an integrated overall analysis of the information in
the Common Technical Document. In general, the Nonclinical Overview should not exceed
about 30 pages.

The non-clinical overview should be presented in the following sequence:

Overview of the nonclinical testing strategy
Pharmacology

Pharmacokinetics

Toxicology

Integrated overview and conclusions

List of literature references

= =4 =4 =8 -8 =4

Studies conducted to establish the pharmacodynamic effects, the mode of action, and potential
side effects should be evaluated and consideration should be given to the significance of any
issues that arise.

The Integrated Overview and Conclusions should clearly define the characteristics of the
human pharmaceutical as demonstrated by the nonclinical studies and arrive at logical, well -
argued conclusions supporting the safety of the product for the intended clinical use. Taking

the pharmacology, pharmacokinetics, and toxicology results into account, the implications of

the nonclinical findings for the safe human use of the pharmaceutical should be discussed (i.e.,
as applicable to labelling).

Refer ICH Guidance on the Common Technical Document for the registration of pharmaceuticals for
human use: Safety for guidance on the format and the content of this pa

Generic products are generally exempted in this module; however, in some cases such as
changes in safety impurity profile, the safety assessment studies should be conducted.

2.5. Clinical overview

The Clinical Overview is intended to provide a crit ical analysis of the clinical data in the
Common Technical Document. The Clinical Overview will necessarily refer to application data
provided in the comprehensive Clinical Summary, the individual clinical study reports (ICH
E3), and other relevant reports; but it should primarily present the conclusions and implications
of those data, and should not recapitulate them. Specifically, the Clinical Summary should
provide a detailed factual summarization of the clinical information in the CTD, and the
Clinical Overview should provide a succinct discussion and interpretation of these findings
together with any other relevant information.

The clinical Overview should be presented in the following sequence
1 Product Development Rationale
1 Overview of Biopharmaceutic s
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Overview of Clinical Pharmacology
Overview of Efficacy

Overview of Safety

Benefits and Risks Conclusions
Literature References

=A =4 =4 =4 =4

Refer ICH Guidance on the Common Technical Document for the registration of pharmaceuticals for
human use: Efficacy (M4E) fguidance on the format and the content of this part.

2.6 Nonclinical Written and Tabulated Summaries

The following order is recommended:
Introduction

Written Summary of Pharmacology
Tabulated Summary of Pharmacology
Written Summary of Pharmacokinetics
Tabulated Summary of Pharmacokinetics
Written Summary of Toxicology
Tabulated Summary of Toxicology

=A =4 =4 -8 -8 -8 =9

Refer ICH Guidance on the Common Technical Document for the registration of pharmaceuticals for
human use: Safety for guidance on the format and thertarftéhis part.

For generic products are generally exempted in this module; however, in some cases such as
changes in safety impurity profile, the safety assessment studies should be conducted.

2.7 Clinical Summary

The Clinical Summary is intended to provide a detailed, factual summarization of all of the
clinical information in the Common Technical Document. This includes information provided
in ICH E3 clinical study reports; information obtained from any meta -analyses or other cross
study analyses for which full reports have been included in Module 5; and post -marketing data
for products that have been marketed in other regions.

Refer ICH Guidance on the Common Technical Document for the registration of pharmaceuticals for
human use: Efficacy for glance on the content of this section.
The following order is recommended:

2.7.1 Summary of Biopharmaceutical Studies and Associated Analytical Methods: Generic
applications

The objective of CTD Module 2.7.1 is to summarize all relevant information in the product
dossier with regard to bioequivalence studies and/or comparative dissolution and associated
analytical methods.
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Annex | of the Guideline on Therapeutic Equivalence Requirements: Presentation of
Biopharmaceutical and Bio-analytical Data contains a set of template tables to assist applicants

in the preparation of Module 2.7.1 with regard to data to be presented. Furthermore, it is
anticipated that a standardized presentation will facilitate the evaluation process.

Referthe Guideline on Therapgc Equivalence Requirements: Presentation of Biopharmaceutical and Bio
analytical Data for more guidancér{nex V).

2.7.2 Summary of Clinical Pharmacology Studies

Referthe Guideline on Therapeutic equivalence requirements: Presentation of Bioghditahand Bie
analytical Data for more guidancér{nex V).

2.7.3 Summary of Clinical Efficacy

Referthe Guideline on Therapeutic equivalence requirements: Presentation of Biopharmaceutical and Bio
analytical Data for more guidancér{nex V).

2.7.4 Summary of Clinical Safety

Referthe Guideline on Therapeutic equivalence requirements: Presentation of Biopharmaceutical and Bio
analytical Data for more guidancér{nex V).

2.7.5 Literature References

2.7.6 Synopses of Individual Studies
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MODULE 3: QUALITY
3.1 Table of contents of Module 3

A Table of Contents should be provided that lists all of the reports and gives the location of
each study report in the Common Technical Document.

3.2 Body of data
3.2. SActive pharmaceutical ingredi ent (API))

The API information can be submitted the order of preference in one of the following four
options:

a) Optionl: Certificate of suitability of European Pharmacopeia(CEP);

b) Option 2: Active pharmaceutical ingredient pre -qualified by WHO;

c) Option 3: Active Pharmaceutical Ingredient M aster File approved by TMDA;
d) Option 4: Full detailsin the Product Dossier (PD);

The applicant should clearly indicate at the beginning of the API section in the Marketing
Authorization (MA) application and in the QOS how the inf ormation on the API for each API
manufacturer is being submitted.

Where reference is made to CEP, the finished product applicant must have written permission
to access the CEP from the CEP holder. Applicant should provide the Letter of Access to CERs
appropriate from APl manufacturer (Refer Annex V). Letter of access should be included in
Module 1.7.

Where reference is made to TMDA approved APIMF, the finished product applicant must have
written permission to access the APIMF from the company that suppl ied the APIMF and must
provide the APIMF file number to TMDA. Applicant should provide the  Letter of Access to
TMDA, as appropriate from APl manufacturer (Refer Annex VI). Letter of access should be
included in Module 1.7.

The applicant's open part of the APIMF should be included in Module 3.2.S of the Quality
documentation presented in the CTD format. The API manufacturer's restricted ( closed) part is
supplied to TMDA directly by the APl manufacturer when required.

The API information submitted by the applicant/ FPP manufacturer should include the
following for each ofthe options used.
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a) Option 1: Certificate of suitability of European Pharmacopeia (CEP)

A complete copy of the CEP (including any annexes) should be provided in Module 1.The
declaration of access for the CEP should be dully filled out by the CEP holder on behalf of the
FPP manufacturer or applicant.

In addition, a written commitment should be included that the applicant will inform TMDA in
the event that the CEP is withdrawn. It should also be acknowledged by the applicant that
withdrawal of the CEP will require additional consideration of the API data requirements to
support the PD. The written commitment should accompany the copy of the CEP in Module 1

Along with the CEP the applic ant should supply the following information in the dossier, with
data summarized in the QOS-PD:-

a) 3.2.5.1.3 General propertiésdiscussions on any additional applicable physicochemical
and other relevant API properties that are not controlled by the CEP and Ph. Eur.
monograph, e.g. solubilities and polymorphs as per guidance in this section.

b) 3.2.S.3.1 Elucidation of structure and other characterisiissudies to identify polymorphs
(exception: where the CEP specifies a polymorphic form) and particle size distribution,
where applicable, as per guidance in this section.

c) 3.2.5.4.1 Specificatiofthe specifications of the FPP manufacturer including all tests and
limits of the CEP and Ph. Eur monograph and any additional tests and acceptance
criteria that are not controlled in the CEP and Ph. Eur. monograph, such as polymorphs
and/or particle size distribution.

d) 3.2.5.4.2/3.2.S.4.3 Analytical procedures and validafiéor any tests in addition to those in
the CEP and Ph.Eur. monograph.

e) 3.2.S.4.4 Batclanalysisd results from two batches of at least pilot scale, demonstrating
compliance with the FPP manufacturerds API spe

f) 3.2.S.Reference standards or materids nf or mati on on the FPP manuf :
standards.

g) 3.2.S.6 Containeclosure systend specifications including descriptions and identification
of primary packaging components.

h) 3.2.S.7 Stabilityd exception: where the CEP specifies a retest period that is the same as
or of longer duration than the re -test period proposed by the applicant.

i) In the case of sterile APIls, data on the sterilization process of the API, including
validation data, should be included in the PD.
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b) Option 2: Active pharmaceutical ingredient pre -qualified by WHO

A complete copy of the Confirmation of API prequalification document should be provided in
Module 1, together with the duly filled out authorization box in the name of the FPP
manufacturer or applicant.

The applicant should supply the following information in the dossier, with data summarized in
the QOSPD:-

a) 3.2.S.1.3 General properties discussions on any additional applicable physicochemical and

ot her rel evant API properties t hat ar e not c

specifications, e.g. solubilities and polymorphs according to the guidance in this section.

b) 3.2.S.23if the sterility of the FPP is based upon the sterile manufacture of the API then data
on the sterilization process together with full validation data should be provided.

c) 3.2.S.3.1 Elucidation of structure and other characteristics 8 studies to identify polymorphs
and particle size distribution, where applicable, according to the guidance in this section.

d) 3.2.S5.4.1 Specificationd the specifications of the FPP manufacturer including all tests and

limits of the APl manuf act urer ds specifications and any ad
criteria that are not controlled by the API ma n |
and/or particle size distribution.
e) 3.2.5.4.2/3.2.5.4.3 Analytical procedures and validation 8 any methods used by the FPP
manufacturer in addition to those in the API mar
f) 3.2.5.4.4 Batch analysisd results from two batches of at least pilot scale, demonstrating
compliance with the FPP manufacturerds APl speci

g) 3.2.5.5 Reference standards or material®i nf or mati on on the FPP manuf

standards.

h) 3.2.S.7 Stabilityd data to support the retest period if either the proposed retest period is
longer or the proposed storage conditions are at a higher temperature or humidity to that of
the prequalified API.

c) Option 3: Active Pharmaceutical Ingredient Master File Approved by TMDA

i. Option 3 (a): A copy of confirmation of approval of the APl by TMDA provided in
Module 1, together with the duly filled out aut horization box in the name of the FPP
manufacturer or applicant.

The applicant should supply the following information in the dossier, with data
summarized in the QOS-PD:-
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1 3.2.5.1.3 General properties & discussions on any additional applicable
physicochemical and other relevant API properties that are not controlled by the API

manufacturerds specifications, e. g. sol ubi I i
guidance in this section.

1 3.2.5.20 if the sterility of the FPP is based upon the sterile manufacture of the API
then data on the sterilization process together with full validation data should be
provided.

1 3.2.5.3.1 Elucidation of structure and other characteristics 8 studies to identify
polymorphs and particle size distribution, where applicable, acc ording to the
guidance in this section.

1 3.2.5.4.1 Specificatiord the specifications of the FPP manufacturer including all tests
and | imits of the API manufacturerds speci f
acceptance criteria that are not controlled by t he API manufacturerds
such as polymorphs and/or particle size distribution.

1 3.2.5.4.2/3.2.S.4.3 Analytical procedures and validation d any methods used by the

FPP manufacturer in addition to those in the
1 3.2.5.4.4 Batch analysisd results from two batches of at least pilot scale,
demonstrating compliance with the FPP manuf a:

 3.2.S.5 Reference standards or material®i nf or mat i on on ¢t he FPP m
reference standards.

1 3.2.5.7 Stability d data to support the retest period if either the proposed retest
period is longer or the proposed storage conditions are at a higher temperature or
humidity to that of the API approved.

Option 3 (b): Full details on the API informatio n submitted by the API manufacturer,

provided that the APIMF contains all information listed under Module 3.

It is the responsibility of the applicant t o
restricted part is supplied to TMDA directly by the APl manu facturer when required. A

copy of the letter of access should be provided in the product dossier in Module 1.

APl MF hol ders can use the guidance provided f
preparation of the relevant sections of the Open and Restriced parts of their APIMFs.
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d) Option 4: Full details b y completing Section 3.2.S.1- 3.2.S.7 of these guidelines

Information on the 3.2.S Active phamacutical ingredient sectons, including full details of
chemistry, manufacturing process, quality controls during manufacturing and process
validation for the API, should be submitted in the FPP dossieras outlined in the subsequent
sections of this guideline.

3.2S.1 General information
3.2S.1.1Nomenclature
Informati on on the nomenclature of the API should be provided. For example:

International Non-propriet ary Name (INN); (Recommended)

Compendial name, if relevant;

Chemical name(s);

Company or laboratory code;

Other non-proprietary name(s) (e.g., national name, United States Adopted Name
(USAN), British Approved Name (BAN)); and

Chemical Abstracts Service (CAS) registry number.

= =4 4 8 -8 -8 -9

The listed chemical names should be consistent with those appearing in scientific literature
and those appearing on the product labelling information (eg. summary of product
characteristics, package leaflet (also known as patient information leaflet or PIL), labelling).
Where several names exist, the preferred name should be indicated.

3.2S.1.2 Structure

The structural formula, including relative and absolute stereochemistry, the molecular
formula and the relative molecular mass should be provided.

This information should be consistent with that provided in section 3.2S.1.1. For APIs existing
as salts, the molecular mass of the free base or acid should also be provi ded.

3.2.5.1.3 General properties
A list should be provided of physicochemical and other relevant properties of the API.

This information can be used in developing the specifications, in formulating FPPsand in the
testing for release and stability purp oses.

The physical and chemical properties of the API should be discussed including the physical
descaiption, solubilities in common solvents (e.g. water, alcohols, dichloromethane, aceone),
guantitative aqueous pH solubility profile (e.g. pH 1.2 to 6.8, dose/solubility volume),
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polymorphism, pH and pKa values, UV absorption maxima and molar absorptivity, melting
point, refractive index (for a liquid), hygroscopicity, partition coefficient, etc. (seetable in the
QOS). This list is not intended to be exhaustive, but provi des an indication as to the type of
information that could beincluded.

Some of the more relevant properties to be considered for APIs are discussed below in greater
detail.

Physi@l description

The description should include appearance, colour and physical state. Solid forms should be
identified asbeing crystalline or amorphous (see3.2S5.3.1for further information on API solid
forms).

Solubilities/quantitative aqueougH solubility prdfile

The following should be provided for all options for the submission of API data.

The solubiliti es in a number of common solvents should be provided (e.g. water, alcohols,
dichloromethane, acetone).

The solubiliti es over the physiological pH range (pH 1.2 to 6.8) in several buffered media
should be provided in mg/ ml. If this information is not readily available (e.g. literature
references, it should be generated in-house.

For solid oral dosage forms, the dose/solu bility volume should be provi ded as determined
by:

Dose/solubilityvdume = largest dosage strengtfmaq)
theminimum conceitration of thedrug (mg/ml)*

* corresponding to the lowest solubility determined over the physiological pH range (pH 1.2
to 6.8) and temperature (37 £ 0.5°C).

As per the Biopharmaceutics Classification System (BCS), highly soluble (or highly water soluble)
APIs are those with a dose/ solubility volume of less than or equal to 250 ml.

For example, compound A has as its lowest solubility at 37+ 0.5 °C, 1.0mg/ ml at pH 6.8 and
is available in 100 mg, 200 mg and 400 mg strengths. This APl would not be considered a BCS
highly solubleAPI asits dose solubility volume is greater than 250 ml (400 mg/1.0 mg/ ml =
400 ml).

Polymorphism

a) The polymorphic form(s) present in the proposed API should be listed in secton 3.2.51.3;
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b) The description of manufacturing processand process controls (3.2.S.2.2) shouldindicate which
polymorphic form is manufactured, where relevant; the literature references or studies performed
to identify the potential polymorphic forms of the API, including the study results, should be
provided in sedion 3.2S.3.1; and f a polymorphic form is to be defined or limited (e.g. for APIs
that are not BCShighly solubleand/ or where polymorphi sm has beenidentified as anissue), details
should beincluded in 3.2.S.4.1through 3.25.4.5.

Additional information is included in the referenced sedions of this guideline.
Particle size distribution

Studies performed to identify the particle size distribution of the API should be provided in
section 3.2S.3.1(refer to this secion of this guideli ne for additional information).

Information from literature

Supportive data and results from spedfic studies or published literature can be included
within or attached to this section.

3.2S5.2 Man ufacture
3.2S.2.1 Manuf acturer(s) (name, physical address)

The name, address, and responsibility of each manufacturer, including contractors, and each
proposed production site or facility involved in manufacturing and testing should be
provided.

The facilities involved in the manufacturing, packaging, labelling, testing and storage of the
API should be listed. If certain companies are responsible only for specific steps (e.g. milling
of the API) it should be clearly indicated.

The list of manufacturers/c ompanies should specify the adual addreses of producti on or
manufacturing site(s) involved (including block(s) and units(s)), rather than the
administrative offices. Telephone number(s), fax number(s) and e-mail address(es) should be
provided.

A valid manufacturing authorization should be provided for the production of APIs. If
available, a certificate of GMP compliance should be provided in the product dossier Module
1.

3.25.2.2 Description of manufacturing processand process controls

The description of the APl manufacturing process represents the appli ¢ a mdméisment for

25



the manufacture of the API. Information should be provided to adequately describe the
manufacturing process and process controls. For example, a flow diagram of the synthetic
process (es) should be provided that includes molecular formulae, weights, yield ranges,
chemical structures of starting materials, intermediates, reagents and API reflecting
stereochemistry, and identifies operating conditi ons and solvents.

A sequential procedural narrative of the manufacturing process should be submitted. The
narrative should include, for example, quantities of raw materials, solvents, catalysts and
reagents reflecting the representative batch scde for commercial manufacture, identif ication
of critical steps, process controls, equipment and operating conditions (e.g. temperature,
pressure, pH, time).

Alternate processes should be explained and described with the same level of detail as the
primary process. Reprocessing steps should be identified and justified. Any data to support
this justifi cation should be either referenced or filed in 3.2S5.2.5.

The following requirements apply to the second option for submission of API information,
where full details are provid ed in the dossier.

The API starting materialshould be fully charaderized with respect to identity and purity. The
starting materi for synthesis defines the starting point in the manufacturing process for an API
to be desaibed in an application. The applicant should propose and justify which substances
should be considered as starting materials for synthesis. See secion 3.2.S.2.3for further
guidance.

The recovery of materials, if any, should be described in detail with the step in which they are
introduc ed into the process. Recovery operations should be adequately controlled such that
impurity levels do not increaseover time. For recovery of solvents, any processing to improve
the quality of the recovered solvent should be described. Regarding recycling of filtrates
(mother liquors) to obtain second crops, information should be available on maximum
holding times of mother liquors and maximum number of times the material can be recycled.
Data on impurity levels should be provided to justify recycling of filtrates.

Where there are multiple manufacturing sites for one APl manufacturer, a comprehensive list
in tabular form should be provi ded comparing the processesat each site and highlighting any
differen ces.

All solvents used in the manufacture (including purification and/or crystallization step(s))
should be clearly identified. Solvents used in the final steps should be of high purity. Use of
recovered solvents in the final steps of purification and/or crystallization is not
recommended.

Where particle size is considered a critical attrib ute (see 3.2.5.3.1 for details), the particle size
reduction method(s) (milling, micronization) should be descibed.
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Justfication should be provid ed for alternate manufacturing processes. Alternate processes
should be explained with the same level of detail as the primary process. It should be
demonstrated that batches obtained by the alternate processeshave the same impurity profile
asthe principal process.If the obtained impurity profile is different it should be demonstrated
to be acceptable according to the requirements desaibed under S.3.2.

3.25.2.3Control of materials

Materials used in the manufacture of the API (e.g.raw materials, starting materials, solvents,
reagents, catalysts) should be listed, identifying where each material is used in the process.
Information on the quality and control of these materials should be provide d. Information
demonstrating that materials meet standards appropriate for their intended use should be
provide d.

In generd, the starting material for synthess described in the marketing authorization dossier
should:

A be a synthetic precursor of one or more synthesis steps prior to the final API intermediate.
Acids, bases, sdts, esters and similar derivatives of the API, as well as the racemate of a
single enantiomer API, are not considered final intermediates;

A Dbe awell characterized, isolated and purified substance with its structure fully elucidated
including its stereochemistry (when applicable);

A have well-defined specifications that include among others one or more specific identity
tests and tests and limits for assay and specified, unspedfied and total impuritie s; and

A beincorporated as a signifi cant structural fragment into the structure of the API.

Copies of the spedfications for the materials used in the synthesis, extraction, isolation and
purification steps should be provided in the PD, including starting materials, reagents,
solvents, catalysts and recovered materials. Confirmation should be provided that the
specifi cations apply to materials used at each manufacturing site. A certifi cate of analysis of
the starting material for synthesis should be provided. A summary of the information on
starting materials should be provi ded in the QOS-PD.

The carry-over of impuriti es of the starting materials for synthesis into the final API should be
considered and discussed.

A letter of attestation should be provided confirming that the API and the starting materials

and reagents used to manufacture the API are without risk of transmitting agents of animal
spongiform encephalopathies.
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3.2S.2.4Controls of critical steps and intermediates

Critical steps: Tests and acceptance criteria (with justification including experimental data)
performed at critical steps identified in 3.2S.2.2 of the manufacturing process to ensure that
the process is controlled should be provided.

Intermediates: Information on the quality and control of intermediates isolated during the
processshould be provided.

The critical steps should be identified. These can be among others: steps where significant
impurities are removed or introduced, steps introducing an essental molecular structural
element such as a chiral centre or resulting in a major chemical transformation, steps having
an impact on solid-state properties and homogeneity of the API that may be relevant for use
in solid dosage forms.

Specifications for isolated intermediates should be provided and should include tests and
acceptance criteria for identity, purity and assay, where applicable.

3.25.2.5Processvalid ation and/or evaluation

Process validation and/or evaluation studies for aseptic processing and sterilization should
beincluded.

It is expected that the manufacturing processes for all APIs are properly controlled. If the API
is prepared as sterile, a complete description should be provided for aseptic processing
and/or sterilization methods. The controls used to maintain the sterility of the APl during
storage and transportati on should also be provided. Alternate processesshould be justified
and described.

3.2S5.3 Characteri zation
3.2S5.3.1 Elucidation of structure and other characteristics

Confirmation of structure based on e.g. synthetic route and spectral analyses should be
provided. Information such as the potential for isomerism, the identification of
stereochanmistry or the potential for forming polymorp hs should also be included.

Elucidation of structure

The MA application should include quality assurance (QA) certified copies of the spectra,
peak asdignments and a detailed interpretation of the data of the studies performed to
elucidate and/or confirm the structure of the API. The QOS should include a list of the
studies performed and a conclusion from the studies (e.g. if the results support the proposed
structure).

For APIs that are not described in an officially recognized pharmacopoeia, the studies carried
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out to elucidate and/or confirm the chemical structure normally include elemental analysis,
infrared (IR), ultr aviolet (UV), nuclear magnetic resonance (NMR) and mass spedra (MS)
studies. Other tests could include X-ray powder diffraction and differential scanning
caorimetry (DSC).

For APIs that are described in an officially recognized pharmacopoeia, it is generally sufficient
to provide copies of the IR spectrum of the API from each of the proposed manufacturer(s)
run concomitantly with a pharmacopoeial reference standard.

Isomerian/Stereochemstry

Where the potential for stereoisomerism exists, a discussion should be included of the
possible isomers that can result from the manufacturing processand the steps where chirality
was introd uced. The identity of the isomeric composition of the API to that of the API in the
comparator product should be established. Information on the physical and chemical
properti es of the isomeric mixture or single enantiomer should be provided, as appropriate.
The API spedfication should include atestto ensure isomeric identity and purity.

The potential for inter-conversion of the isomers in the isomeric mixture, or racemization of
the single enantiomer should be discussed.

When a single enantiomer of the API is claimed for non-pharmacopoeial APIs, unequivocal
proof of absolute configuration of asymmetric centres should be provi ded such as determined
by X-ray of a single crystal.

If, based on the structure of the API, there is not a potential for stereoisomerism, it is sufficient
to include a statement to this effect.

Polymorphism

Many APIs can exist in different physical forms in the solid state. Polymorphism is
characterized as the ability of an API to exist as two or more crystalline phases that have
different arrangements and/ or conformations of the molecules in the crystal lattice.
Amorphous salids consist of disordered arrangements of molecules and do not possess a
distinguis hable crystal lattice. Solvates are crystal forms containing either stoichiometric or
non-stoichiometric amounts of a solvent. If the incorporated solvent is water the solvates are
also commonly known ashydrates.

Polymorphic forms of the same chemical compound differ in internal solid -state structure
and, therefore, may possessdifferent chemical and physical properties, including packing,
thermodynamic, spectroscopic, kinetic, interfacial and mechanical properties. Theseproperti es
can have a direct impact on API processability, pharmaceutical product manufacturability and
product quality/p erformance, including stability, dissolution and bioavailability. Unexpected
appearance or disappearance of a polymorphic form may lead to serious pharmaceutical
consequences.
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Applicants and APl manufacturers are expected to have adequate knowledge about the
polymorphism of the APIs used and/or produced. Information on polymorphism can come
from the scientific literature, patents, compendia or other references to determine if
polymorphism is a concern, e.g. for APIs that are not BCS highly soluble.In the absence of
published data for APIs that are not BSC highly solubk polymorphic screening will be
necessary to determine if the APl can exist in more than one crystalline form. Polymorphic
screening is generally accomplished via crystallization studies using different solvents and
conditions.

There are a number of methods that can be used to characterize the polymorphic forms of an
APIl.  Demonstration of a non-equivalent structure by single crystal X-ray diffraction is
currently regarded asthe definitive evidence of polymorphism. X-Ray diffraction can also be
used to provide unequivocal proof of polymorphism. Other methods, including microscopy,
thermal analysis (e.g. DSC, thermal gravimetric analysis and hot-stage microscopy) and
spedroscopy (e.g. IR, Raman, solid -state nuclear magnetic resonance (ssNMR) is helpful to
further characterize polymorphic forms. Where polymorphism is a concern, the applicants/
manufacturers of APIs should demonstrate that a suitable method, capable of distinguishing
different polymorphs, is available to them.

Polymorphism can also include solvation or hydration products (also known as
pseudopolymorphs). If the API is used in a solvated form, the following information should
be provi ded:

a) Spedfications for the solvent-free APl in 3.2.S52.4, if that compound is a synthetic
precursor;

b) Specifications for the solvated API including appropriate limits on the weight ratio API to
solvent (with data to support the proposed limits);

c) A description of the method used to prepare the solvate in 3.2.52.2.
Particle size distribution

For APIs whose particle size distribution will have influence on FPP processability, stability,
content uniformity, dissolution and bioavailability, specifications should include controls on
the particle size distrib ution.

3.25.3.2Imp urities
Informati on on impurities should be provided.

Details on the principles for the control of impurities (e.g. reporting, identification and
gualification) are outlined in the ICH Q3A and Q3C impurity guidelines. Discussion should
be provided of the potential and actual impurities arising from the synthesis, manufacture or
degradation of the API. This should cover starting materials, by-products, intermediates,
chiral impurities and degradation products and should include the chemical names, structures
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and origins. The discussion of pharmacopoeial APIs should not be limited to the impurities
specified in the APl monograph.

Refer: ICH Q3A: Impurities in New Drug Substances and ICH Q3C Impurities: Guideline for Residual
Solvents

3.25.4 Control of the API
3.2S5.4.1 Specifi cation

The spedfication for the API should be provided. Copies of the API specifications, dated and
signed by authorized personnel (e.g. the person in charge of the quality control or quality
asaurance department) should be provided in the marketing authorization dossier, including
specifications from each APl manufacturer aswell as those of the FPP manufacturer.

The FPPmanufact u r eAPI&Gecification should be summarized according to the table in the
QOS template under the headings tests, acceptance criteria and analytical procedures
(including types, sourcesand versions for the methods).

a) The standard declared by the applicant could be an officially recognized compendial
standard (BP, P, Ph.Eur, Ph.Int. and USP) or a house (manufact u r estaddsirdl.

b) The specification refrence number and verson (eg. revision number and/or date) should be
provided for version control purposes.

c) For the analytical procedures, the type should indicate the kind of analytical procedure
used (e.g. visual, IR, UV, HPLC, laser diffraction), the sourcerefers to the origin of the
analytical procedure (BP, JP, Ph.Eur, Ph.Int, USP, in-house) and the version (eg. code
number/iersion/dag) should be provided for version control purposes.

In cases where there is more than one APl manufacturer, the FPP manuf act APRler 0 s
specifications should be one single compiled set of specifications that is identical for each
manufacturer. It is acceptable to lay down in the specification more than one acceptance
criterion and/or analytical method for a single parameter with the statement 0 f &Pl from
manufacturer A 6(e.g.in the case of residual solvents).

Any non-routi ne testing should be clearly identified as such and justified along with the
proposal on the frequency of non-routine testing.

3.25.4.2 Analyti cal procedures

The analyti cal procedures used for testing the API should be provided. Copies of the in-house
analytical procedures used to generate testing results provided in the PD, as well as those
proposed for routine testing of the API by the FPP manufacturer should be provi ded. Unless
modified, it is not necessaryto provide copies of officially recognized compendial analytical
procedures.
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3.2S.4.3Valid ation of analytical procedures

Analyti cal validation information, including experimental data for the analytical procedures
used for testing the API, should be provided.

Copies of the validation reports for the analytical procedures used to generate testing results
provided in the PD, as well as those proposed for routine testing of the API by the FPP
manufacturer, should be provided.

Tables should be usedto summarize the valid ation information of the analytical procedures of
the FPP manufacdurer for determination of residual solvents, assay and purity of the API, in
section 2.3S.4.3 of the QOS. The validation data for other methods used to generate assay and
purity data in the PD can be summarized in 2.3.S.4.4(c) or 2.3.57.3 (b) of the QOS.

The compendial methods as published are typically validated based on an APl or an FPP
origi nating from a specific manufacturer. Diff erent sources of the same API or FPP can contain
impurities and/or degradation products that were not considered during the development of
the monograph. Therefore, the monograph and compendial method should be demonstrated
suitable to control theimpurity profile of the API from the intended source(s).

In general verification is not necessay for compendial APl assay methods. However,
specificity of a specific compendial assay method should be demonstrated if there are any
potential impuriti es that are not specified in the compendial monograph. If an officially
recognized compendial method is used to control APIl-related impurities that are not specified
in the monograph, full validation of the method is expected with respectto those impurities.

If an officially recognized compendial standard is claimed and an in-house method is used in
lieu of the compendial method (e.g. for assay or for spedfied impurities), equivalency of the
in-house and compendial methods should be demonstrated. This could be accomplished by
performing duplicate analysesof one sample by both methods and providing the results from
the study. For impurity methods, the sample analyzed should be the API spiked with
impuri ties at concentrations equivalent to their spedfication limits.

Refer ICHQ2: Validation of Analytical Procedures: Text and Methodology for more guidance
3.25.4.4Batch analyses

Description of batches and results of batch analyses should be provided. The information
provided should include batch number, batch size, date and production site of relevant API
batches.

Copies of the certificates of analysis, both from the API manufacturer(s) and the FPP
manufacturer, should be provided for the profiled batches and any company responsible for
generating the test results should be identifi ed. This data is used to evaluate consistency in
API quality. The FPP manufactur er test results should be summarized in the QOS.
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For quantitati ve tests (e.g. individual and total impurity tests and assay tests), it should be
ensured that actual numeiical results are provided rather than vague statements such as
owithin limi t @6 c o mfs@ .

A discussbn and justification should be provi ded for any incomplete analyses (e.g. results not
tested according to the proposed specification).

3.2S5.4.5 Justification of specifi cation

Justification for the API specification should be provided.

A discussbn should be provid ed on the inclusion of certain tests, evolution of tests, analytical
procedures and acceptance criteria, differences from the officially recognized compendial
standard(s), etc. If the officially recognized compendial methods have been modified or
replaced, a discusson should beincluded.

The justification for certain tests, analytical procedures and acceptance criteria may have been
discussed in other sections of the PD (e.g. impurities, particle-size distribution) and does not
need to be repeated here, although a cross-reference to their location should be provi ded.

Refer ICH Q6A Pecifications: Test Procedures and Acceptance Criteria for New Drug Substances and
New Drug Products: Chemical Substances, for more guidance

3.2S5.5 Reference standards or materials

Information on the reference standards or reference materials used for testing of the API
should be provided. Information should be provided on the reference standard(s) used to
generate data in the PD, as well asthose to be used by the FPP manufacturer in routine API
and FPP testing.

The source(s) of the reference standards or materials used in the testing of the API should be
provided (e.g. those used for the identification, purity, assay tests). These could be classified
asprimary or secordary reference standards.

A suitable primary reference standard should be obtained from an officially recognized
pharmacopoeial source (BP, JP, Ph.Eur, Ph.Int, USP) where one exists and the lot number
should be provided. Primary reference standards from official ly recognized pharmacopoeial
sources do not need furth er structural elucidation.

Otherwise a primary standard may be a batch of the API that has been fully characterized
(e.g.by IR, UV, NMR, MS analyses. Further purif ication techniques may be needed to render
the material acceptable for use as a chemical reference standard. The purity requirements for
a chemical reference substance depend upon its intended use. A chemical reference substance
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proposed for an identification test does not require meticulous purification, since the presence
of a small percentage of impurities in the substance often has no noticeable effect on the test.
On the other hand, chemical reference substances that are to be used in assays should possess
a high degree of purity (such as 995% on the dried or water-/solve nt-free basis). Absolute
content of the primary reference standard must be declared and should follow the scheme:

100% minus organic impurities (quantitated by an assay procedure, e.g. HPLC, DSC, etc.)
minus inorganic impurities minus volatile impurities by loss on drying (or water content
minus residual solvents).

A secondary (or in-house) reference standard can be used by establishing it against a suitable
primary reference standard, e.g. by providing legible copies of the IR of the primary and
secordary reference standards run concomitantly and by providing its certificate of analysis,
including assay determined against the primary reference standard. A secondary reference
standard is often characterized and evaluated for its intended purpose with additional
procedures other than those used in routi ne testing (e.g. if additional solvents are used during
the additional purification processthat are not used for routine purposes).

3.2S5.6 Container -closure system

A description of the container-closure system(s) should be provided, including the identity of
materials of construction of each primary packaging component, and their specifications. The
specifi cations should include description and identification (and critical dimensions with
drawings, where appropriate). Non compendial methods (with validation) should be
included, where appropriate.

For non-functional secondary packaging components (e.g. those that do not provide
additional protection), only a brief description should be provided. For functional secordary
packaging components, additional information should be provided.

The suitability should be discussed with respect to, for example, choice of materials,
protection from moisture and light, compatibil ity of the materials of construction with the
API, including sorption to container and leaching, and/ or safety of materials of construction.

Primary packaging components are those that are in direct contact with the APl or FPP. The
specifications for the primary packaging components should be provided and should include
a specific test for identif ication (e.g.IR).

Copies of the labels applied on the secondary packaging of the APl should be provided and
should include the conditions of storage. In addition, the name and address of the
manufacturer of the API should be stated on the container, regardless of whether re-labelling
is conducted at any stageduring the API distributi on process.
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3.2S.7 Stability

Refer Guidelines onStability Requirements for Testing Active Pharmaceutical Ingredients (APIs) and
Finished Pharmaceutit®roducts (FPPs)

3.2.PFinished pharmaceutical product (FPP)
3.2. P.1Description and Compaosition of the FPP

A description of the FPP and its composition should be provided. The information provided
should includ e:

Description of the dosage form

The description of the FPP should inclu de the physical description, available strengths, release
mechanism (e.g. immediate, modified (delayed or extended)), as well as any other
distin guishable characteristics.

Composition

This is a list of all components of the dosage form, and their amount on a per unit basis
(including overages, if any), the function of the ingredients, and a reference to their quality
standards [e.g. Compendial monographs (BP, USP, JP, Ph. Eur etcor manufact ur er 8 s
specifications (IH)].

The tables in the QOS template should be used to summarize the composition of the FPP and
express the quantity of each component on a per unit basis (e.g. mg per tablet, mg per ml, mg
per vial) and quantity per batch. The individual ingredient for mixtures prepared in-house
(e.g. coatings) should beincluded in the tables, where applicable.

All ingredients used in the manufacturing process should be included, including those that
may not be added to every batch (e.g. add and alkali), those that may be removed during
processing (e.g. solvents) and any others (e.g. nitrogen, silicon for stoppers). If the FPP is
formulated using an active moiety, then the composition for the active ingredient should be
clearly indicated (e.g. 01 mg of active ingredient base = 1.075 mg active ingredient
hydrochlorid e 6All. overages should be clearly indicated (e.g. 0 ¢ o img 28 overage of the
API to compensate for manufacturing losseso).

The ingredients should be declared by their proper or common names, quality standards (BP,
JP, Ph.Eur, Ph.Int, USP, in-house) and, if applicable, their grades (e.g. OMicrocrystalline
Cellulose NF (PH 102)6) and spedal technical characteristics (e.g. lyophilized, micronized,
solubilized, emulsifi ed).

The function of each component (e.g. diluent/fi ller, binder, disintegrant, lubricant, glidant,
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granulating solvent, coating agent, antimicrobial preservative) should be stated. If an
excipient performs multiple functions, the predominant function should be indicated.

A Description of accompanying reconstituti on diluent(s)

For FPPs supplied with reconstitution diluent(s) that have been assessed and considered
acceptable (registered) in connection with another product dossier, a brief description of the
reconstitution diluents(s) should be provided.

For FPPs supplied with reconstitution diluent(s) have not been assessed and considered
acceptable in connection with another product dossier, the information on the diluent(s) should
be provided in a separate FtP portion (03.2.P06),

A Type of container and closure used for the dosage form and accompanying
reconstitution diluent, if applicable

The container-closure used for the FPP (and accompanying reconstitution diluent, if applicable)

should be briefly described, with further de tails provided under 3.2.P.7 Container-closure
system, e. g. 0The product is available in HDPE b
100s, 500s and 1000s) and in PVC/aluminium foil unit dose blisters (in packages of 100s) (cards
of5x2,10cardspe package) . 6

3.2.P.2Pharmaceutical development

The Pharmaceutical development section should contain information on the development
studies conducted to establish that the dosage form, the formulation, manufacturing process,
container-closure system, microbiological attributes and usageinstructions are appropriate for
the purpose specified in the product dossier. The studies described here are distinguished
from routine control tests conducted according to specifications. Additionally, this section
should identify and describe the formulation and process attributes (critical parameters) that
can influe nce batch reproducibility, product performance and FPP quality. Supportive data
and results from spedfic studies or published literatu re can be included within or attached to
the Pharmaceutical development section. Additional supportive data can be referenced to the
relevant nonclinical or clinical sections of the prod uct dossier.

Pharmaceutical development information should include, at a minimum:
a) the definition of the quality target product profile (QTPP) as it relates to quality, safety
and efficacy, considering for example the route of administration, dosage form,

bioavailability, strength and stability;

b) identification of the potential critical quality attributes (CQAs) of the FPP so as to
adequately control the product characteristics that could have an impact on quality;

c) discussion of the potential CQAs of the API(s), excipients and container-closure system(s)
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including the selecion of the type, grade and amount to deliver drug product of the
desired quality; and

d) discussion of the selection criteria for the manufacturing processand the control strategy
required to manufacture commercial lots meeting the QTPP in a consistent manner.

These features should be discussed as part of the product development using the principles of
risk management over the entire life-cycle of the product.

3.2.P.2.1Components of the FPP
3.2.P.2.1.1Active pharmaceutical ingredient

The compatibility of the API with excipients listed in 3.2.P.1 should be discussed.
Additionally, key physicochemical characteristics (e.g. water content, solubility, particle size
distributio n, polymorp hic or solid state form) of the API that caninfluence the performance of
the FPP should be discussed.For fixed-dose combination s, the compatibility of APIswith each
other should be discusseal.

Physicochemical characteristics of the APl may influe nce both the manufacturing capability
and the performance of the FPP.

3.2.P.2.1.2Excipients

The choice of excipients listed in 3.2.P.1,their concentration and their characteristics that can
influence the FPP performance should be discussed relative to their respective functions.

3.2.P.2.2Finished pharmaceutical product
3.2.P.2.2.1Formulati on development

A brief summary describing the development of the FPP should be provided, taking into
consideration the proposed route of administration and usage. The diffe rences between the
comparative bioavailability or biowaiver formulations and the formulation (i.e. composition)
described in 3.2.P.1should be discussed. Reaults from comparative in vitro studies (e.g.
dissolution) or comparative in vivo studies (e.g. bioequivalence) should be discussed when
appropriate.

If the proposed FPPis afunctionally scored tablet, a study should be undertaken to ensure the
uniformity of dose in the tablet fragments. The data provided in the PD should include a
description of the test method, individ ual values, mean and relative standard deviation (RD)
of the results. Unifo rmity testing (i.e. content uniformity or massvariation, depending on the
requirement for the whole tablet) should be performed on each split portion from a minimum
of 10randomly selected whole tablets.
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In vitro dissoution or drug release

A discussion should be included as to how the development of the formulation relates to
development of the dissdution method(s) and the generation of the dissolution profi le.

The results of studies justifying the choice of in vitro dissolution or drug release conditions
(e.g. apparatus, rotation speed, medium) should be provi ded.

Data should also be submitted to demonstrate whether the method is sensitive to changesin
manufacturing processesand/or changesin gradesand/or amounts of critical excipients and
particle size where relevant. The dissolution method should be sensitive to any changes in the
product that would result in achange in one or more of the pharmacadkinetic parameters.

For slower dissolving immediate -release products (e.g. Q = 8% in 90 minutes), a second time
point may be warranted (e.g. Q = 60% in 45 minutes).

Modified -release FPPs should have a meaningful in vitro release rate (dissolution) test that is
used for routine quality control. Preferably this test should possess in vitro din vivo correlation.
Results demonstrating the effect of pH on the dissolution profile should be submitted if
appropriate for the type of dosage form.

For extended-release FPPs, the testing conditions should be set to cover the entire time period of
expected release (e.g. at least three test intervals chosen for a #2our release and additional test
intervals for longer duration of release). One of the test points should be at the early stage of
drug release (e.g. within the first hour) to demonstrat e absence of dose dumping. At each test
point, upper and lower limits should be set for individual units. Generally the acceptance range
at each intermediate test point should not exceed 25% or 12.5% of the targeted value.
Dissolution results should be submitted for several lots, including those lots used for
pharmacokinetic and bioavailability or biowaiver studies.

Recommendations for conducting and assessing comparative dissolution profiles can be found
in the Guidelines on Therapeutic Equivalence Requirements.

3.2.P.2.2.20verages

Any overagesin the formulation(s) described in 3.2.P.1should be justified. Justification of an
overage to compensate for loss during manufacture should be provid ed, including the step(s)
where the loss occurs, the reasonsfor the loss and batch analysis releasedata (assay results).

Overages for the sole purpose of extending the shelflife of the FPP are generally not acceptable.
3.2. P.2.2.3Physicochemical and biological properties
Parameters relevant to the performance of the FPP,such as pH, ionic strength, dissolution, re-

dispersion, reconstitution, particle size distribution, aggregation, polymorp hism, rheological
properties, biological activity or potency and/or immunological activity, should be
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addressed.
3.2.P2.3 Manufacturing process development

The selection and optimization of the manufacturing process described in 3.2P.3.3, in
particular its critical aspects, should be explained. Where relevant, the method of sterili zation
should be explained and justified.

Where relevant, justification for the sdecion of aseptic processng or other sterilization
methods over terminal sterilization should be provided.

Differences between the manufacturing processes) used to produce comparative
bioavailability or bio-waiver batches and the process described in 3.2.P.3.3that can influ ence
the performance of the product should be discussed.

The scientific rationale for the seledion, optimization and scale-up of the manufacturing
processdescribed in 3.2P.3.3should be explained; in particular the critical aspects (e.g. rate of
addition of granulating fluid, massing time, granulation end-point). A discussion of the
critical processparameters (CPP), controls and robustnesswith respect to the QTPP and CQA
of the product should beincluded.

3.2.P.2.4Container-closure system

The suitability of the container-closure system (described in 3.2.P.7) used for the storage,
transportation (shipping) and use of the FPP should be discussed. This discussion should
consider, e.g. choice of materials, protection from moisture and light, compatibility of the
materials of construction with the dosageform (including sorption to container and leaching)
safety of materials of construction and performance (such as reproducibility of the dose
delivery from the device when presented aspart of the FPP).

The suitability of the container-closure system used for the storage, transportation (shipping)
and use of any intermediate/in -process products (e.g. premixes, bulk FPP) should also be
discussed.

3.2.P.2.5Microbi ological attributes

Where appropriate the microbiological attributes of the dosage form should be discussed,
including, for example, the rationale for not performing microbial limits testing for non-sterile
products and the selection and effectiveness of preservative systems in products containing
antimicro bial preservatives. For sterile products the integrity of the container-closure system
to prevent microbial contamination should be addressed.

Where an antimicrobial preservative isincluded in the formulation, the amount used should
be justified by submission of results of the product formulated with different concentrations of
the presewative(s) to demonstrate the least necessary but still effective concentration. The
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effectiveness of the agent should be justified and verified by appropriate studies (e.g. USP or
Ph.Eur general chapters on antimicrobial preservatives) using a batch of the FPP. If the lower
limit for the proposed acceptancecriterion for the assay of the preservaive is lessthan 90.0%,
the effectiveness of the agent should be established with a batch of the FPP containing a
concentration of the antimicrobial preservative corresponding to the lower proposed
acceptance criteria.

3.2.P.2.6Compatibi lity

The compatibility of the FPP with reconstitution diluent(s) or dosage devices (e.g.
precipitation of API in solution, sorption on injection vessels,stability) should be addressed to
provide appropriate and supportive information for the labelling.

Where a device is required for oral liquids or solids (e.g. solutions, emulsions, suspensions
and powders/granules for such reconstitution) that are intended to be administered
immediately after being added to the device, the compatibility studies mentioned in the
following paragraphs are not required.

Where sterile, reconstituted products are to be further diluted, compatibility should be
demonstrated with all diluents over the range of dilution proposed in the labelling. These
studies should preferably be conducted on aged samples. Where the labelling does not specify
the type of containers, compatibility (with respect to parameters such as appearance, pH, assay,
levels of individual and total degradation products, sub -visible particulate matter and
extractables from the packaging components) should be demonstrated in glass, PVC and
polyolefin containers. However, if one or more containers are identified in the labelling,
compatibility of admixtures needs to be demonstrated only in the specified containers.

Studies should cover the duration of storage reported in the labelling (e.g. 24 hours under
controlled room temperature and 72 hours under refrigeration). Where the labelling specifies

co-administration with other FPPs, compatibility should be demonstrated with r espect to the
principal FPP as well as the ccadministered FPP (i.e. in addition to other aforementioned

parameters for the mixture, the assay and degradation levels of each ceadministered FPP
should be reported).

Refer ICH Q8 guidelines: Pharmaceuti€sdvelopment for more guidance

Note: For an established non sterile generic product, a product quality review may satisfy
the requirements of sections 3.2P.2.2.1(a), 3.2P.2.3 (a) of the PD and QOS (See Annex VIII )

3.2.P.3Manufacture
3.2.P.3.1Manufacturer(s) (name, physical address)
The name, address and responsibility of each manufacturer, including contractors, and each

proposed production site or facility involved in manufacturing and testing should be
provided.
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The facilities invol ved in the manufacturing, packaging, labelling and testing should be listed.
If certain companies are responsible only for spedfic steps (e.g. manufacturing of an
intermediate) it should be clearly indicated. The list of manufacturers/c ompanies should
specify the adua addreses of producti on or manufacturing site(s) involved (including block(s)
and unit(s)), rather than the admini strative offices.

A valid manufacturing authorization for pharmaceutical production, as well as a marketing
authorization, should be submitted to demonstrate whether that the product is registered or
licensed in accordance with national requirements. Attach a WHO -type certificate of GMP.

Regubktory situation in other countries

The countries should be listed in which this prod uct has been granted a marketing
authorizati on (attach evidence for marketing authorization), this product has been withdrawn
from the market and/ or this application for marketing has been rejected, deferred or
withdrawn. (Module 1, 1.10 Regulatory Status).

3.2.P.32 Batch formula

A batch formula should be provided that includes a list of all components of the dosage form
to be used in the manufacturing process, their amounts on a per batch basis, includi ng
overages, and areference to their quality standards.

The tablesin the QOS template should be used to summarize the batch formula of the FPP for
each proposed commercial batch size and express the quantity of each component on a per
batch basis, including a statement of the total weight or measure of the batch.

All ingredients used in the manufacturing process should be included, including those that
may not be added to every batch (e.g. acid and alkali), those that may be removed during
processng (e.g. solvents) and any others (e.g. nitrogen, silicon for stoppers). If the FPP is
formulated using an active moiety, then the composition for the active ingredient should be
clearly indicated (e.g. 01 kg of active ingredient base = 1.075 kg active ingredient
hydrochloride 6). All overages should be clearly indicated (e.g. 6 Crtains 5 kg (corresponding
to 2%) overage of the APl to compensate for manufacturing losseso).

The ingredients should be declared by their proper or common names, quality standards (e.g.
BP, JP, Ph.Eur, Ph.Int, USP, house) and, if applicable, their grades (e.g. 0 Mi c ystaltirre
Cellulose NF (PH 1020) and special technical characteristics (e.g. lyophilized, micronized,
solubilized, emulsified).

3.2.P.3.3Description of manufacturing processand process controls

A flow diagram should be presented giving the steps of the process and showing where

41



materials enter the process. The critical steps and points at which process controls,
intermediate testsor final product controls are conducted should be identifi ed.

A narrative description of the manufacturing process, including packaging that represents the
sequence of steps undertaken and the scale of production should also be provide d. Novel
processesor technologies and packaging operations that directly affect product quality should
be described with a greater level of detail. Equipment should, at least, be identified by type
(e.g.tumble blender, in-line homogenizer) and working capacity, where relevant.

Steps in the process should have the appropriate process parameters identified, such astime,
temperature or pH. Associated numeric values can be presented as an expected range.
Numeric ranges for critical steps should be justified in section 3.2.P.3.4.In certain cases,
environmental conditions (e.g. low humidity for an effervescent product) should be stated.

The maximum holding time for bulk FPP prior to final packaging should be stated. The
holding time should be supported by the submission of stability data, if longer than 30 days.
For an aseptic FPP, the holding time of the filtered product prior to filing should be
supported by the submission of stahility data, if longer than 24 hours.

Proposals for the reprocessing of materials should be justified. Any data to support this
justification should be either referenced or filed in this section.

Provide a copy of the master formula and a copy of a manufacturing record for a real batch.
3.2.P.3.4Controls of critical steps and interme diates

Criti cal steps: tests and acceptance criteria should be provided (with justification, includi ng
experimental data) performed at the critical steps identifi ed in 3.2.P.3.30f the manufacturing

process, to ensure that the processis controlled.

Intermediates: information on the quality and control of intermediates isolated during the
processshould be provided.

Examples of applicable in-process controls include:

@) Granulations: moisture (limits expressed as a range), blend uniformity
(e.g. low-dose tablets), bulk and tapped densities and particle size distribution;

(b) Solid oral products: average weight, weight variation, hardness, thickness, friability, and
disintegration checked periodically throughout compression, weight gain during
coating;

(© Semisolids: viscosity, homogeneity, pH;
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(d) Transdermal dosage forms: assay of APBadhesive mixture, weight per area of coated
patch without backing;

(e) Metered dose inhalers: fill weight or volume, leak testing, valve delivery;

() Dry powder inhalers: assay of APIdexcipient blend, moisture, weight variation of
individually contained doses such as capsules or blisters;

(9) Liquids: pH, specific gravity, clarity of solutions;

(h) Parenterals: appearance, clarity, fill volume or weight, pH, filter integrity tests,
particulate matter, leak testing of ampoules, pre-filtration and/or pre -sterilization bio -
burden testing.

3.2.P.3.5Processvalid ation and/or evaluation

Description, documentation and results of the validation and/or evaluation studies should be

provided for critical steps or critical assaysused in the manufacturing process(e.g. validation

of the sterilization processor aseptic processing or filling).

A product quality review may be submitted in lieu of the information below.

The following information should be provided:

a) A copy of the processvalidation protocal, specific to this FPP, that identifies the critical
equipment and process parameters that can affect the quality of the FPP and defines
testing parameters, sampling plans, analytical procedures and acceptance criteria;

b) A commitment that three consecutive, production-scale batches of this FPPwill be subjected
to prospetive validaton in accordance with the above protocol. The applicant should
submit a written commitment that information from these studies will be available for

verification.

¢) Validatio n information relating to the adequacy and efficacy of any sterilization process (e.g.
pharmaceutical product, packaging component should be submitted.

The process validation protocol should include inter alia the followin g:
a) A reference to the current master production document;
b) A discussion of the critical equipment;

c) The process parameters that can affect the quality of the FPP (critical process parameters
(CPPs))including challenge experiments and failure mode operation;

43



d) Details of the sampling: sampling points, stages of sampling, methods of sampling and
the sampling plans (including schematics of blender/stora ge bins for unifo rmity testing
of the final blend);

e) The testing parameters/ acceptance criteria includi ng in-process and release specifi cations
and including comparative dissolution profiles of validation batches against the batch(es)
used in the bioavailability or biowaiver studies;

f)  The analytical procedures or areference to appropri ate secion(s) of the dossier;
g) The methods for recording/ evaluating results; and
h) The proposed timeframe for completion of the protocol.

The manufacture of sterile FPPs needs a well-controlled manufacturing area (e.g. a strictly
controlled environment, highly reliable procedures and appropriate in-process controls). A
detailed description of these conditions, procedures and controls should be provi ded.

The sterilization process should be described in detail and evidence should be provided to
confirm that it will produce a sterile product with a high degree of reliability and that the
physical and chemical properties as well as the safety of the FPP will not be affected. Details
such as temperature range and peak dwell time for an FPP and the container-closure should
be provided. Although standard autoclaving cycles of 121 °C for 15 minutes or more would
not need a detailed rationale, such justifications should be provi ded for reduced temperature
cyclesor elevated temperature cycleswith shortened exposure times. If ethylene oxide is used,
studies and acceptance criteria should control the levels of residual ethylene oxide and related
compounds.

Filters used should be validated with respect to pore size, compatibil ity with the product,
absence of extractables and lack of adsorption of the API or any of the components.

For the validation of aseptic fill ing of parenteral products that cannot be terminally steriliz ed,
simulation process trials should be conducted. This involves filling ampoules with culture
media under normal condition s, followed by incubation and control of microbial growth.
Results on microbial contamination levels should be provided.

Note: For an established generic product a product quality review may satisfy the
requirements of sections 3.2P.3.5of the PD and QOS (Annex VIII).

Refer FDA Guidance for Industry Process Validation: General Principles and Practices for more
guidance at:http://www.fda.gov/ downloads/Drugs/... /Guidances/ UCM070336. pdf

3.2.P.4Control of excipients

3.2.P.4.1Specific ations
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The specifi cations for excipients should be provided.

The specifications from the FPP manufacturer should be provided for all excipients, including
those that may not be added to every batch (e.g. acid and alkali), those that do not appear in
the final FPP (e.g. solvents) and any others used in the manufacturing process (e.g. nitrogen,
silicon for stoppers).

If the standard claimed for an excipient is an officially recognized compendial standard, it is
sufficient to state that the excipient is tested according to the requirements of that standard,
rather than reproducing the spedfications found in the officially recognized compendial
monograph.

If the standard claimed for an excipient is a non-compendial standard (e.g. house standard) or
includes tests that are supplementary to those appearing in the officially recognized
compendial monograph, a copy of the spedfication for the excipient should be provi ded.

For excipients of natural origin, microbial limit testing should be included in the
specifications.

For oils of plant origin (e.g. soy bean, peanut) the absence of aflatoxins or biocides should be
demonstrated.

The colours permitted for use are limited to those listed in the 6 Janese pharmaceutical
excipient s the EU OList of permitted food colour s a@nd the FDA 0 | rnigedngredientgui de 6.
For proprietary mixtures, thesup p | i praddctssheetwith the qualitative formulation should
be submitted, in addition to the FPP manuf a c t uspeifications for the product including
identification testing.

For flavours the qualitative composition should be submitted, aswell asa declaration that the
excipients comply with foodstuff regulations (e.g. USA or EU).

Information that is considered confidential may be submitted directly to TMDA by the
supplier with reference to the spedfic related product. If additional purification isundertaken
on commercially available excipients details of the process of purification and modified
specifications should be submitted.

3.2.P.4.2Analytic al procedures

The analytical procedures used for testing the excipients should be provided where
appropriate. Copies of analytical procedures from officially recognized compendial

monographs do not need to be submitted.

3.2.P.4.3Valid ation of analytical procedures
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Analyti cal validation information, including experimental data, for the analytical procedures
used for testing the excipi ents should be provided as in accordance to ICHQG6A.

Copies of analytical validation information are generally not submitted for the testing of
excipients, with the exception of the validation of in-house methods where appropriate.

3.2.P.4.4)ustification of specific ations
Justification for the prop osed excipient specifications should be provided where appropriate.

A discussion of the tests that are supplementary to those appearing in the officially
recognized compendial monograph should be provided.

Refer to ICHQ2A, ICHQ2B and ICHQG6A for more guidance
3.2.P.4.5Excipients of human or animal origin

For excipients of human or animal origin, information should be provided regarding
adventitious agents (e.g. sources, specifications, description of the testing performed and viral
safety data.

The following excipients should be addressed in this section: gelatin, phosphates, stearic add,
magnesium stearate and other stearates. If from plant origin a declaration to this effect will
suffice.

For these excipients from animal origin, a letter of attestation should be provid ed confirming
that the excipients used to manufacture the FPP are without risk of transmitting agents of
animal spongiform encephalopathies.

Refer:
1 ICH Q5A Viral safety Evaluation of Biotechnology Products derived from Cell Lines of Human or
Animal Origin.

1 ICH Q5D Quality of Biotechnological Products: Derivation and Characterisation of Cell Subsstrat
Used for Production of Biotechnological/Biological Products.

1 Q6B Test Procedures and Acceptance Criteria for Biotechnological/Biological Products.

3.2.P.4.6Novel excipients

For excipient(s) used for the first time in an FPP or by a new route of administration, full
details of manufacture, characterization and controls, with cross references to supporting
safety data (nonclinical and/ or clini cal), should be provided according to the APl and/ or FPP
format
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3.2.P.5Control of FPP
3.2.P.5.1Specific ation(s)

The specifi cation(s) for the FPP should be provided. A copy of the FPP spedfication(s) from
the company responsible for the batch release of the FPP should be provided. The
specifications should be dated and signed by the authorized personnel (i.e. the person in
charge of the quality control and quality assurance departments) should be provided in the
PD. Two separate sets of specifications may be set out: after packaging of the FPP (release)
and at the end of the shelf-life. Any differences between release and shelf-life tests and
acceptance criteria should be clearly indicated and justified.

The spedfications should be summarized according to the tables in the QOS template
including the tests, acceptance criteria and analytical procedures (includi ng types, sources and
versions for the methods).

Skip testing is acceptable for parameters such as identification of colouring materials and
microbial limits, when justified by the submission of acceptable supportive results for five
production batches. When skip-testing justifi cation has been accepted, the specifications
should include a footnote, stating at minimum the following skip-testing requirements: at
minimum every tenth batch and at least one batch annually is tested. In addition, for stability-
indicating parameters such as microbial limits, testing will be performed at release and shelf-
life during stability studies.

Refer ICHQ3B, ICHQ3C, ICHQ6A for more guidance.
3.2.P.5.2Analytic al procedures

The analyti cal procedures used for testing the FPP should be provided. Copies of the in-house
analytical procedures used during pharmaceutical development (if used to generate testing
results provid ed in the PD) aswell asthose proposed for routine testing should be provided.
Unless modified, it is not necessary to provide copies of officially recognized compendial
analytical procedures.

Refer to CH Q2 for more guidance.

3.2.P.5.3Valid ation of analytical procedures

Analyti cal validation information, including experimental data, for the analytical procedures
used for testing the FPPshould be provided.

Copies of the validation reports for the in-house analytical procedures used during

pharmaceutical development (if used to support testing results provided in the MA
application ) aswell asthose proposed for routi ne testing should be provided.
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As recognized by regulatory authorities and pharmacopoeias themselves, verific ation of
compendial methods can be necessay. The compendial methods, as published, are typically
validated based on an APl or an FPP originating from a specific manufacturer. Diff erent
sources of the same API or FPP can contain impurities and/or degradation products or
excipients that were not consdered during the development of the monograph. Therefore,
the monograph and compendial method(s) should be demonstrated suitable for the control of
the proposed FPP.

For officially recognized compendial FPP assay methods, verification should include a
demonstration of spedficity, accuracy and repeatability (method precision). If an officially
recognized compendial method is used to control related substances that are not specified in
the monograph, full validation of the method is expected with respect to those related
substances.

If an officially recognized compendial standard is claimed and an in-house method is used in
lieu of the compendial method (e.g. for assay or for related compounds), equivalency of the
in-house and compendial methods should be demonstrated. This could be accomplished by
performing duplicate analyses of one sample by both methods and providing the results from
the study. For related compound methods, the sample analysed should be the placebo spiked
with related compounds at concentrations equivalent to their specification limits.

Refer to CH Q2 fa more guidance.
3.2.P.5.4Batch analyses
A description of batches and results of batch analyses should be provided.

Information should include strength and batch number, batch size, date and site of production
and use (e.g. used in comparative bioavailability or biowaiver studies, preclinical and clinical
studies (if relevant), stability, pilot, scale-up and if available, production-scale batches) on
relevant FPP batches used to estalish the specification(s) and evaluate consistency in
manufacturing.

Analytical results tested by the company responsible for the batch release of the FPP should
be provided for not lessthan three batches of at least one commercial scale batch and two pilot
scale batches Copies of the certificates of analysis for these tatches should be provided and the
company responsible for generating the testing results should be identified.

The discussion of results should focus on observations noted for the various tests, rather than
reporting comments such as 0 a kests meet specifications 6. This should include ranges of
analytical results where relevant. For quantitative tests (e.g. individ ual and total impurity
tests and assay tests), it should be ensured that actual numeria results are provided rather
than vague statements such as owithin limi t ®réo onforms 0O(e.g. 0 Ivels of degradation
product A ranged from 0.2to 0 . 4 %&skolution results should be expressedat minimum as
both the average and range of individual results.
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A discussbn and justification should be provi ded for any incomplete analyses(e.g. results not
tested according to the proposed specification).

Refer ICH Q3B, Q3C and Q6A for more guidance.

3.2.P.5.5Characteriz ation of impurities

Information on the characterization of impuriti es should be provided, if not previously
provided in 0 3 S.22Impuriti es 6 .

A discusson should be provid ed of all impurities that are potential degradation products
(including those among the impurities identified in 3.2.5.3.2as well as potential degradation
products resulting from interaction of the APl with other APIs (FDCs), exdpients or the
container-closure system) and FPP process-related impurities (e.g. residual solvents in the
manufacturing processfor the FPP).

Refer ICH Q3B, Q3C and Q6A for more guidance.

3.2.P.5.6Justification of specific atio n(s)

Justification for the prop osed FPP specification(s) should be provided.

A discussobn should be provid ed on the omission or inclusion of certain tests, evolution of
tests, analytical procedures and acceptance criteria, diffe rences from the officially recognized
compendial standard(s), etc. If the officially recognized compendial methods have been
modified or replaced, a discussion should be included.

The justification for certain tests, analytical procedures and acceptance criteria (e.g.
degradation products, dissolution method development) may have been discussed in other
secions of the marketing authorization dossier and does not need to be repeated here,
although a crossreference to their location should be provided.

3.2.P.6Reference standards or materials

Information on the reference standards or reference materials used for testing of the FPP
should be provi ded, if not previously provided in 03.2.S.5Reference standards or materialso .

SeeSecton 3.2S.5for information that should be provided on reference standards or materials.
Information should be provided on reference materials of FPP degradation products, where
not included in 3.2S.5.

3.2.P.7Container -closure system
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A description of the container-closure systems should be provided, including the identity of
materials of construction of eachprimary packaging component and its specification.

The specifications should include description and identification (and critical dimensions, with
draw ings where appropriate ). Non-compendial methods (with v alidation) should be included,
where appropriate.

For non-functional secondary packaging components (e.g. those that neither provide
additional protection nor serve to deliver the product), only a brief description should be
provide d. For functional secandary packaging components, additional information should be
provided.

Suitabil ity information should belocated in 3.2.P.2.

Descriptions, materials of construction and spedfications should be provided for the
packaging components that are:

a) In dired contact with the dosageform (e.g. container, closure, liner, desiccant, fil ler);

b) Used for drug delivery (including the device(s) for multi-dose solutions, emulsions,
suspensons and powders/granules for such);

c) Usedasaprotective barrier to help ensure stability or sterility; and

d) Necessaryto ensure FPPquality during storage and shipping.

Spedfications for the primary packaging components should include a specific test for
identification (e.g. IR). Specifications for film and foil materials should include limits for
thicknessor areaweight.

Refer FDA Guidance for Industry Container Closure Systems for Packaging Human Drugs and
Biologics for more guidance.

3.2.P.8Stabil ity

The purpose of stability testing is to provide evidence of how the quality of an APl or FPP

varies with time under the influence of a variety of environmental factors such as temperature,

humidity and light. The stability programme also includes the study of product -related factors
that influence its quality, for example, interaction of APl with excipients, container -closure
systems and packaging materials.

3.2.P.8.1 Stability Summary and Conclusion
The types of studies conducted, protocols used, and the results of the studies should be
summarized. The summary should include, for example, conclusions with respect to storage

conditions and shelf-life, and, if applicable, in -use storage conditions and shelflife.

3.2.P.8.2 Postapproval Stability Protocol and Stability Commitmen  t
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3.2.P.8.3 Stability Data
Results of the stability studies should be presented in an appropriate format (e.g. tabular,

graphical and narrative). Information on the analytical procedures used to generate the data
and validation of these procedures should be included.

Refer Guidelines onStability Requirements for Testing Active Pharmaceutical Ingredients (APIs) and
Finished Pharmaceutical Products (FPPs)

3.2. REGIONAL INFORMATION

3.2.R1 Production documentation

Submit Batch Manufacturing Record (BMR) of a real batch manufactured within at most six
months before the submission of the application.

MODULE 4: NON CLINICAL STUDY REPORTS

This chapter presents an agreed format for the organization of the nonclinical reports in the
Common Technical Document for applications that will be submitted.

This guidance is not intended to indicate what studies are required. It merely indicates an
appropriate format for the nonclinical data that have been acquired and provide references to
other guideline which may be used for populating this format.

4.1 Table of Contents of Module 4

A Table of Contents should be provided that lists all of the nonclinical study reports and gives
the location of each study report in the Common Technical Document.

4.2 Study Reports

The study reports should be presented in the following order:

4.2.1 Pharmacology

Refer ICH Guideline on Nonclinical Safety Studies for the Conduct of Human Clinical Trials and
marketing authorization for Pharmaceuticals (M3) for the nonclinicaltgafidies recommended to

support human clinical trials of a given scope and duration as well as marketing authorization for
pharmaceuticals.
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Refer ICH Guideline on Safety Pharmacology Studies for Human Pharmaceuticals (S7A) for the
definition, objectiveand scope of safety pharmacology studies. It also addresses which studies are needed
before initiation of Phase 1 clinical studies as well as information needed for marketing.

Refer ICH Guideline on The Ne@linical Evaluation of the Potential for DelayeVentricular
Repolarization (QT Interval Prolongation) by Human Pharmaceuticals (S7B) for eclimanal testing
strategy for assessing the potential of a test substance to delay ventricular repolarization. This Guideline
includes information concerningom-clinical assays and integrated risk assessments.

4211 Primary Pharmacodynamics

4212 Secondary Pharmacodynamics
4213 Safety Pharmacology

4214 Pharmacodynamic Drug Interactions

42.2 Pharmacokinetics

42.21 Analytical Methods and Validatio n Reports (if separate reports are available)
4222 Absorption

42.23 Distribution

42.24 Metabolism

4225 Excretion

42.26 Pharmacokinetic Drug Interactions (nonclinical)

42.27 Other Pharmacokinetic Studies

Refer ICH Guideline on PharmacokinstidGuidance for Repeated Dose Tissue Distribution Studies
(S3B) for guidance on circumstances when repeated dose tissue distribution studies should be considered
(i.e., when appropriate data cannot be derived from other sources). It also gives recowmsemlaiie

conduct of such studies.

42.3 Toxicology

Refer ICH Note for Guidance on Toxicokinetics: The Assessment of Systemic Exposure in Toxicity
Studies (S3A) for guidance on developing test strategies in toxicokinetics and the need to integrate
pharmacokinetics into toxicity testing, in order to aid in the interpretation of the toxicology findings and
promote rational study design development.

42.31 Single-Dose Toxicity (in order by species, by route)
42.32 RepeatDose Toxicity (in order by species, by route, by duration; including
supportive toxicokinetics evaluations)

ReferThe Committee for Human Medicinal Products (CHMP)Guideline on repeated dose toxicity for
guidance on the conduct of repeated dose toxicity studies of active substandes if@iehuman use.

Refer ICH Guideline ouration of Chronic Toxicity Testing in Animals (Rodent and Non Rodent
Toxicity Testing)(S4) for the considerations that apply to chronic toxicity testing in rodents and non
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rodents as part of the safety evaluation of a medicinal product. The text incorporates the guidance for
repeatdose toxicity tests.

42.33 Genotoxicity

Refer ICH Guidance on Genotoxicity Testing and Data Interpretation for Pharmaceuticals Intended for
Human Use (S2) for specific guidance and recommendationis fatro and in vivo tests and on the
evaluation of test results. This document addressed two fundamental areas of genotoxicity testing: the
identification of a standard set of assays to be condtattedgistration, and the extent of confirmatory
experimentation in any particular genotoxicity assay in the standard battery.

Referthe committee for medicinal products for human use (CHMP) guideline on the limits of genotoxic
impurities for a generafdmework and practical approaches on how to deal with genotoxic impurities in

new active substances. It also relates to new applications for existing active substances, where assessment
of the route of synthesis, process control and impurity profile ditgsravide reasonable assurance that

no new or higher levels of genotoxic impurities are introduced as compared to products currently
authorized in the EU containing the same active substance. The same also applies to variations to existing
Marketing Authaizations pertaining to the synthesis.

42.33.1 Invitro
42.33.2 Invivo (including supportive toxicokinetics evaluations)

42.34 Carcinogenicity (including supportive toxicokinetics evaluations)

Refer ICH Guideline on Need for Carcinogenicity d&s of Pharmaceuticals (S1A) for a consistent
definition of the circumstances under which it is necessary to undertake carcinogenicity studies on new
drugs. These recommendations take into account the known risk factors as well as the intended
indicationsand duration of exposure.

Refer ICH Guideline on Testing for Carcinogenicity of Pharmaceuticals (S1B) for guidance on the need to
carry out carcinogenicity studies in both mice and rats, and guidance is also given on alternative testing
procedures whichmay be applied without jeopardizing safety.

ReferlICH Guideline on Dose Selection for Carcinogenicity Studies of Pharmaceuticals (S1C) for the
criteria for selection of the high dose for carcinogenicity studies of therapeutics. The use of other
pharmacodyamic, pharmacokineti¢ or toxicity-based endpoints in study design should be considered
based on scientific rationale and individual merits.

42.34.1 Long-term studies (in order by species; including range -finding studies
that cannot appropriately be included under repeat-dose toxicity or
pharmacokinetics)
42.34.2 Short- or medium -term studies (including range -finding studies that
cannot appropriately be included under repeat -dose toxicity or pharmacokinetics)
42.34.3 Other studies
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42.35 Reproductive and Developmental Toxicity (including range  -finding studies and
supportive toxicokinetics evaluations) (If modified study designs are used, the
following sub -headings should be modified accordingly.)

Refer ICH Guidance on Detection of ToxidityReproduction for Medicinal Products & Toxicity to Male
Fertility (S5) for guidance on tests for reproductive toxicity. It defines the periods of treatment to be used
in animals to better reflect human exposure to medical products and allow more gpetification of

stages at risk.

Refercommittee for medicinal products for human use (CHMP) guideline on the need fatimoal

testing in juvenile animals of pharmaceuticals for paediatric indications for guidance on the need for, role
and timing d studies in juvenile animals in the naslinical safety evaluation of medicinal products for
paediatric use.

42.35.1 Fertility and early embryonic development

42.35.2 Embryo-foetal development

42.35.3 Prenatal and postnatal development, including maternal function

42.35.4 Studies in which the offspring (juvenile animals) are dosed and/or further
evaluated.

42.36 Local Tolerance

Refer theCommittee for medicinal products for human use (CHMP) guidelinéNon-clinical local
tolerance testing ofmedicinal products for recommendations on the evaluation of local tolerance to be
performed prior to human exposure to the product. The purpose of these studies is to ascertain whether
medicinal products are tolerated at sites in the body, which mayintmeontact with products as the

result of its administration in clinical use.

4.2.37 Other Toxicity Studies (if available)

42.37.1 Antigenicity
42.37.2 Immunotoxicity

Refer ICH Guideline on Immunotoxicity Studies for Human Pharmaceuticals (SB) tHe
recommendations on nonclinical testing for immunosuppression induced by low molecular weight drugs
(non-biologicals). It applies to new pharmaceuticals intended for use in humans, as well as to marketed
drug products proposed for different indicasoor other variations on the current product label in which

the change could result in unaddressed and relevant toxicologic issues. In addition, the Guideline might
also apply to drugs in which clinical signs of immunosuppression are observed duringl ¢tinls and
following approval to market.

42.37.3 Mechanistic studies (if not included elsewhere)
42.37.4 Dependence

42.37.5 Metabolites

42.37.6 Impurities
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42.37.7 Other toxicity studies
4.2.3.7.7.1 Photosafety evaluation

A harmonized guideline on photosafety evaluation of pharmaceuticals is to be published
through the ICH process.

For generic products are generally exempted in this module; however, in some cases such as
changes in safety impurity profile, the safety assessment studies $iould be conducted.

For specific products

Refer ICH Guideline on clinical Evaluation for Anticancer Pharmaceuticals (S9) for information for
pharmaceuticals that are only intended to treat cancer in patients with late stage or advanced disease
regardles of the route of administration, including both small molecule and biotechridoiyed
pharmaceuticals. It describes the type and timing of nonclinical studies in relation to the development of
anticancer pharmaceuticals and references other guidaapp@priate.

Refer ICH Guidance on Preclinical Safety Evaluation of Biotechnd®egived Pharmaceuticals (S6) for

the preclinical safety testing requirements for biotechnological products. It addresses the use of animal
models of disease, determinatioihwhen genotoxicity assays and carcinogenicity studies should be
performed, and the impact of antibody formation on duration of toxicology studies.

Refercommittee for medicinal products for human use (CHMP) guideline orrénital development of

fixed combinations of medicinal products for guidance on thecfinital strategies to be considered

when developing a fixed combination based on the different data available in order to support the safe
human use as well as avoid unnecessary repetitionmbhstudies.
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MODULE 5: CLINICAL STUDY REPORTS

5.1 Table of Contents of Module 5

A Table of Contents for study reports should be provided.
5.2 Tabular Listing of All Clinical Studies

5.3 Clinical Study Reports

Refer ICH Guidance on the Common TdchhDocument for the registration of pharmaceuticals for
human use: Efficacy (M4E) for guidance on the content of this section.

Refer ICH guidelines for the structure and content of clinical study report (E3).
5.3.1 Reports of Biopharmaceutics Studies

5.3.1.1 Bioavailability (BA) Study Reports
5.3.1.2 Comparative BA and Bioequivalence (BE) Study Reports

For Generic product

Refer Guidelines on Therapeutic Equivalence Requirements/../../User/AppData/Local/Temp/EAC
Guidelines on Therapeutic Equivalence RequirementsTEMEDREGN4R0.docx

Refer Guidelines on Therapeutic Equivalence Requiremerttd../../User/AppData/Local/Temp/EAC
Guidelines on Therapeutic Equivalence RequirementsTIEMEDREGN4R0.docx

5.3.1.3In vitro-In vivo Correlation Study Reports

For Generic product

ReferGuidelines on Therapeutic Equivalence Requirements.

5.3.1.4 Reports of Bioanalytical and Analytical Methods for Human Studies

For Generic product

ReferGuidelines on Therapeutic Equivalence Requireésien

5.3.2 Reports of Studies Pertinent to Pharmacokinetics using Human Biomaterials

5.3.2.1 Plasma Protein Binding Study Reports
5.3.2.2 Reports of Hepatic Metabolism and Drug Interaction Studies
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5.3.2.3

Reports of Studies Using Other Human Biomaterial s

5.3.3 Reports of Human Pharmacokinetic (PK) Studies

5.3.3.1
5.3.3.2
5.3.3.3
5.3.3.4
5.3.3.5

Healthy Subject PK and Initial Tolerability Study Reports
Patient PK and Initial Tolerability Study Reports

Intrinsic Factor PK Study Reports

Extrinsic Factor PK Sudy Reports

Population PK Study Reports

5.3.4 Reports of Human Pharmacodynamic (PD) Studies

5.34.1
5.3.4.2

Healthy Subject PD and PK/PD Study Reports
Patient PD and PK/PD Study Reports

5.3.5 Reports of Efficacy and Safety Studies

5.3.51

5.3.5.2
5.3.5.3
5354

Study Reports of Controlled Clinical Studies Pertinent to the Claimed
Indication

Study Reports of Uncontrolled Clinical Studies

Reports of Analyses of Data from More Than One Study

Other Clinical Study Reports

5.3.6 Reports of Post-Marketing Experience if available

5.3.7 Case Report Forms and Individual Patient Listings

ReferGuidelines on Therapeutic Equivalence Requirements and bio-wavers

5.4 Literature References
Refer list of the ICH guidelines on clinical studies
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Annex | 0 Cover Letter

<Applicant>
<Address>
<Address>
<Post code><Town>
<Country
<Applicantds reference> <Date>
<National Medicines Regulatory Authority>
<Address>
<Address>
<Post code><Town>
<Country>
Dear Sir/Madam,
Subject: Submission of Application Dossier(s) for Marketing Authorization of

<Product Name(s), [strength(s) of active pharmaceutical ingredient(s) and
dosage form(s)

We are pleased to submit our Application Dossier(s) for a registration of human medicines
which details are as follows:

Name of the medicinal product(s): é é é é ¢ éééééééé. éé6éééééé.
Pharmaceutical form(s) and strength(s): é ¢ é é é 6 é é ééééééééé. é.

INN/active Pharmaceutical ingredient(s): é é é é é é é é . . .
ATC Code(s): € é é é . éééééééééééééé’eééééééééééééé.

You will find enclosed the submission dossier as specified hereafter:
[ ] CTD format, 2 soft copies documents format
[_] CD rom; Summaries in word format and body data in PDF format

[ ] We confirm that all future submissions for this specific product will be submitted in this
same format

[ ] We confirm that the electronic submission has been checked with up-to-date and state-of-
the-art antivirus software.
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[ ] The electronic submission contains the following modules:

Module 1: Administrative information and product information
Module 2: Overview and summaries

Module 3: Quality

Module 4: Non clinical study reports

Module 5: Clinical study reports

<The relevant fees have been paid.>

Yours sincerely,

,,,,,,,,,,,,,

eééeeéeéeceéeée
<Signature>

<Name>

<Title>

<Phone number(s)>

<Email address>
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Annex II: Application Form

MODULE 1: ADMINISTRATIVE INFORMATION

1.0 PARTICULARS OF THE PRODUCT

1.1 Type of the medicinal product application

New

Generic

Extension application

Duplicate license

Renewal*

* |f variation has been made, information supporting the changes should be
submitted. See variation guidelines for registered medicinal products.

1.2 Proprietary Name

1.3 International Non -proprietary Name (INN) of the Active Pharmaceutical Ingredient
(API)

1.4 Strength of Active Pharmaceutical Ingredient (API) per unit dosage form:

15 Name and address (physical and postal) of Applicant

(Company) Name:

Address:

Country:

Telephone:

Telefax:

E-Mail:

1.6 \ Name and address (physical and postal) of Local Technical Representative

(Company) Name:

Address:

Country:

Telephone:

Telefax:

E-Mail:

1.7 Pharmaceutical Dosage form* and route of administration*

* List of standard terms for dosage forms and routes of administratio n is available in
the guidelines on submission of documentation for registration of human medicinal

products
1.7.1 Dosage form:
1.7.2 Route(s) of administration (use current list of standard terms)
1.8 Packing/pa ck size:
1.9 Visual description

(Add as many rows as necessary)

1.10 Proposed shelf life (in months):

1.10.1 | Proposed shelf life (after reconstitution or dilution):

1.10.2 | Proposed shelf life (after first opening container):

1.10.3 | Proposed storage conditions:
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1.10.4 | Proposed storage conditions after first opening:

1.11 Other sister medicinal products re gistered or applied for registration

1.11.1 | Do you hold Marketing Authorization (s) of other medicinal product (s) containing
the same active substance (s) in other countries?

If yes state; AProduct name (s), strength (s), pharmaceutical form (s):
APartner States where product is authorized:

A Marketing authorization number(s):
Alndication(s):

1.11.2 | Have you applied for Marketing Authorization medicinal product (s) containing th e
same active substance (s) in other countries?

A Product name (s), strength (s), pharmaceutical form (s):
Alndication(s):

1.12 Pharmacotherapeutic group and ATC Code

1.12.1 | Pharmacotherapeutic group:

1.12.2 | ATC Code: (Please use current ATC code)

1.12.3 | If no ATC code has been assigned, please indicate if an application for ATC code has
been made:[ ]

1.13 Distribution category: Controlled Drug [ ] POM [_] Pharmacy Only [ | OTC[ ]
General sale[_|
(Applicants are invited to indicate which categories they are requesting, however,
TMDA reserves the right to change and/or apply only those categories provided for
in their national legislation)

1.14 Country of origin:

1.15 Product Marketing Authorization in the country of origin (Attach Certificate of
Pharmaceutical Product from National Medicines Regulatory Authority). If not
registered, state reasons

[ ]JAuthorized [ ] withdrawn (by applicant after authorization)

Country: Country:

Date of authorization (dd -mm-yyyy): | Date of withdrawal (dd -mm-yyyy):

Proprietary name:

Proprietary name: Reason for withdrawal:

Authorization number: [ ] Suspended/revoked (by competent authority)
[ ] Refused Country:

Country: date of suspension/revocation (dd -mm-yyyy):
Date of refusal (dd-mm-yyyy): Reason for suspension/revocation:

Reason for Refusl: Proprietary name:

1.16 List ICH and O bservers where the product is approved.

1.17 Name(s) and complete physical address(es) of the manufacturer(s)

1.17.1 | Name(s) and physical address (es) of the manufacturing site of the finished

pharmaceutical product (FPP), including the final product release if different from the
manufacturer. Alternative sites should be also declared here.

All manufacturing sites involved in the manufacturing process of each step of the
finished product, stating the role of each including quality control / in  -processtesting
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sites should be listed.
(Add as many rows as necessary

Name:
Company name:
Address:
Country:
Telephone:
Telefax:

E-Mail:

1.17.2 | Name(s) and physical address(es) of the manufacturer(s) of the active pharmaceutical
ingredient(s) (API)

(Add as many rows as necessary)

All manufacturing sites involved in the manufacturing process of each source of active
substance, including quality control / in -process testing sites should be listed.

Name:
Company name:
Address:
Country:
Telephone:
Telefax:

E-Mail:

1.18 | Name and address (physical and postal) of the Brokers and Suppliers (if applicable)

Name:
Company name:
Address:
Country:
Telephone:
Telefax:

E-Mail:

1.19 Name and address (physical and postal) of the person or company responsible for
Pharmacovigilance

Name:
Company name:
Address:
Country:
Telephone:
Telefax:

E-Mail:

1.20 State the reference/monograph standard such as British Pharmacopeia, United States
Pharmacopeia, Ph. Eur, Japanese Pharmacopeia, thouse monograph
e.t.c. used for Finished Medicinal Product.

Qualitative and Quantitative composition of the active substance(s) and excipient(s)
1.21 A note should be given as to which quantity the composition refers (e.g. 1 capsule).
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Reference/
monograph stan

Name of active Unit of measure

ingredient(s)*

Quantity /
dosage unit

dard

1.

2.

3.

e.t.c

Name Excipient(s)

1.

2.

3

e.t.c

Note: * Only one name for each substance should be given in the following order of priority:
Pharmacopoeia, common name, scientific name

** The active substance should be declared by its recommended INN, accompanied by its salt o
form if relevant.

- Active substance(s):
- Excipient(s):

Details of averages should not be included in the formulation columns but should be stated below:

INN**,

hydrate

Name and address (physical and postal) of the Contract Research Organisation(s)

1.22 where the clinical studies of the product were conducted or hame and address of
laboratory where comparative dissolution s tudies in support of bio -waiver were
conducted. (If applicable)

Name:

Company name:

Address:

Country:

Telephone:

Telefax:

E-Mail:

2.0 DECLARATION BY AN APPLICANT

I, the undersigned certify that all the information in this form and accompanying documentation
is correct, complete and true to the best of my knowledge.

| further confirm that the information referred to in my application dossier is available for
verification during GMP inspection.

| also agree that | shall carry out pharmacovigilance to monitor the safety of the product in th e
market and provide safety update reports to the Tanzania Medicines and Medical Devices
Authority.

| further agree that | am obliged to follow the requirements of the Legislations and Regulations
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which are applicable to medicinal products.

| also consent to the processing of information provided by TMDA.

It is hereby confirmed that fees will be paid/have been paid according to the fees and charges

regulations

Name: ééeéeéécééecéeééeceéecéecéeeée. .
Position in the company: éééeéécéééeé
Signature: éééeééeéecéeééecéecécéécéece
Date: éééeéeéécéeééecéce

Of ficial stamp: éééééecéeéécéecé

* Note: If fees have been paid, attach proof of payment

D D D

D MO D

@ D D~

D Dy D

D Dy D

D D D

Dy D D

[0

[ONNONEON
o O -
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Annex IlI: Expert Declaration Form

The following is an example of a suitable declaration form:
Quality /Non -clinical / Clinical (delete those not appropriate)
I, the undersigned, declare that | have:

i. the suitable technical or professional qualifications to act in this capacity (for more
information, refer to the enclosed curriculum vitae).

i. fully examined the data provided by the applicant and have provided references to the
literature to support statements made that ar e
data. This report presents an objective assessment of the nature and extent of th data.

iii. provided a report based on my independent assessment of the data provided.

iv. based my recommendations, regarding suitability for registration, on the data provided
herewith. | have considered the attached data and have recommended as to suitability
for registration of the intended dose forms and presentations according to the proposed
product information document.

| further declare that this expert report represents my own view.

Further, | declare the following to be the full extent of the profess ional relationship between
myself and the applicant:
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Annex IV: Quality Information Summary (QIS)

INTRODUCTION

(@) Summary of product information:

Non -proprietary name(s) of the finished
pharmaceutical product(s) (FPP)

Proprietary name(s) of th e finished
pharmaceutical product(s) (FPP)

International non -proprietary name(s) of the
active pharmaceutical ingredient(s) (API(s)),
including form (salt, hydrate, polymorph)

Applicant name and address

Dosage form

Application Number

Strength

Route of administration

Proposed indication(s)

Local Technical Representative (Agency)

LTR Contact person details

Local Technical Representative (LTR) contact
person

Surname: First Name:

Physical address details

Town/City

Postal code

Contact person's email address

Contact person's phone number

FPP manufacturer Qualified Person

Surname:

First Name:

FPP manufacturer Qualified person's contact details (including Physical address)

Unit /block

Road/Street

Plant

Village/suburb

Town/City

Postal code

Country

Contact person's email address

Contact person's phone number

(b) Administrative Summary:
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Applicantds date of
of the QIS

Version and/or date of acceptance (officialuse only)

Related dossiers (e.g. FPP(s) with the same API(s) submitted to TMDA by the applicant):

Application | Registration API, strength, dosage API manufacturer
number status form (including address if same
() (eg. Irinotecan (as manufacturer as current dossier)
(QN) chloride) 20mg per ml
Solution)

2.3.S DRUG SUBSTANCE (or ACTIVE PHARMACEUTICAL INGREDIENT (API))
(NAME, MANUFACTURER)

Indicate which option applies for the submission of API information: <check one only>

Name of API:
Name of API
manufacturer:
D Certificate of suitability to the European Pharmacopoeia (CEP)
Option 1.
Confirmation of API prequalification document:
D .
Option 2
D API approval number
Option 3a.
Active pharmaceutical ingredient master file (EAC APIMF) procedure:
APIMF number assigned by TMDA (if known): ; version number(s) including
D amendments (and/or date(s)) of the open part: ; version number(s) including
amendments (and/or date(s)) of the restricted part: :
Option 3b.
Full details in the PD
Open part DMF version number
D Restricted part DMF version number
Identifier of current module 3.2.S:
Option 4.
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2.3.S.2 Manufacture (name, manufacturer)
2.3.5.2.1 Manufacturer(s) (name, manufacturer)

(@) Name, address and responsibility (e.g. fabrication, packaging, labelling, testing,
storage) of each manufacturer, including contractors and each proposed production site

or facility involved in these activities:

Name and address
(including
block(s)/unit(s ))

Responsibility

CEP number/
WHOAPI -PQ
number /WHO
APIMF/ TMDA
registration
No./Approved
APIMF/ if
applicable)

Letter of access
provided?

2.3.S.2.3 Control of Materials (name, manufacturer) & for API option 4 only

(@) Name of starting ma terial:
(b)  Name and manufacturing site address of starting material manufacturer(s):

2.3.5.4 Control of the API (name, manufacturer)
2.3.S.4.1 Specification (name, manufacturer)

(@)  API specifications of the FPP manufacturer:

Standard (e.g. Ph.Int., Ph.Eur, BP, USP, inhouse)

Specification reference number & version effective date

Test

Acceptance criteria

Analytical procedure
(Type/Source/Version)

Description

Identification

Impurities

Assay

etc.
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2.3.5.6 Container Closure System (name, manufacturer)
(@) Description of the container closure system(s) for the storage and shipment of
the API:

2.3.S.7 Stability (name, manufacturer)

2.3.S.7.1 Stability Summary and Conclusions (name, manufacturer)
(c) Proposed storage conditions and re -test period (or shelf -life, as appropriate):

Container closure system Storage statement Re-test period*

* indicate if a shelf-life is proposed in lieu of a re-test period (e.g. in the case of labile APIs)

2.3.P DRUG PRODUCT (or FINISHED PHARMACEUTICA L PRODUCT (FPP))
Indicate which option applies for the submission of FPP information: <check one only>

Name of API:
Name of API
manufacturer:
D Full details
D WHO collaborative procedure
D SRA Abridged procedure
D EAC Mutual Recognition
D EU Article 58 procedure

2.3.P.1 Description and Composition of the FPP
(@)  Description of the FPP (in signed specifications):

(b) Composition of the FPP:

® Composition, i.e. list of all components of the FPP and their amounts
on a per unit basis and percentage basis (including individual components of
mixtures prepared in -house (e.g. coatings) and overages, if any):
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Component and Function Strength (label claim)
quality standard
(and grade, if

applicable) Quant. % | Quant. % |Quantity %
per unit per unit per unit
or per or per or per
mL mL mL

<complete with appropriate titles e.g. Core tablet (Layer 1, Layer 2, etc. as applicable),
Contents of capsule,Powder for injection>

Subtotal 1

<complete with appropriate title e.g. Film-coating >

Subtotal 2

Total

(i) Composition of all components purchased as mixtures(e.g. colourants,
coatings, capsule shells, imprinting inks):

(© Description of accompanying reconstitution diluent(s), if applicable:

2.3.P.2.2.1 Formulation Development

(b) Information on primary (submission, registration, exhibit) batches including
comparative bioavailability or b iowaiver, stability, commercial:

() Summary of batch numbers:

Batch number(s) of the FPPs used in
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Bioequivalence

<e.g. bioequivalence batch A12345>.

Biowaiver

<e.g. biowaiver batch X12345>

For proportional strength biowaiver: the
bioequivalence batch of the reference
strength

Dissolution profile studies

Stability studies (primary batches)

Upackaging configur g
U packaging confi gur
UAdd/ del ete as many

Stability studies (production batches)

0 packamgfiingurcati on |

i packaging confi

g ur

(Add/delete as many rows as necessary)

Validation studies (primary batches)

0 packaging confi

g ur

0 packaging confi

g ur

(Add/delete as many rows as necessary)

Validation studies (at least the first three
consecutive production batches)
version(s) for process validation
protocol(s)

Summary of formulations and discussion of any differences:

Component and

Relevant batches

quality Comparative Stability Process Commercial
standard (e.g. - A A
bioavailability or validation (2.3.P.1)
NF-, BP, Ph.Eur, S
in-house)
<Batch nos. and <Batch nos. and | <Batch nos. and | <Batch nos. and
sizes> sizes> sizes> sizes>
Theor. % Theor. % Theor. % Theor. %
guantity guantit guantit quantit
per batch y per y per y per
batch batch batch

<complete with appropriate titles e.g. Core tablet (Layer 1, Layer 2, etc. as applicable), Contents
of capsule, Powder for injection>
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Component and Relevant batches
quality Comparative Stability Process Commercial
standard (€.9. | oy ailability or validation (2.3.P.1)
NF, BP, Ph.Eur, omE e
in-house)
<Batch nos. and <Batch nos. and | <Batch nos. and | <Batch nos. and
sizes> sizes> sizes> sizes>
Theor. % Theor. % Theor. % Theor. %
guantity guantit guantit quantit
per batch y per y per y per
batch batch batch
Subtotal 1
<complete with appropriate title e.g. Film-coating >
Subtotal 2
Total

2.3.P.3 Manufacture
2.3.P.3.1 Manufacturer(s)

(@)

Name, address and responsibility (e.g. fabrication, packaging, labelling,

testing) of each manufacturer, including contractors and ea ch proposed production
site or facility involved in manufacturing and testing:

Name and address
(include block(s)/unit(s))

Responsibility

2.3.P.3.2 Batch Formula

Largest intended commercial batch size:
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Other intended commercial batch sizes:

<information on all intended commercial batch sizes should be in the QIS>

(a) List of all components of the FPP to be used in the manufacturing process and
their amounts on a per batch basis (including components of mixtures
prepared in -house (e.g. coatings) and overages, if any):

Strength (label claim)

Master production document
reference number and/or version

Proposed commercial batch size(s)
(e.g. number of dosage units)

Component and quality standard Quantity per Quantity per Quantity per
(and grade, if applicable) batch (e.g. batch (e.g. batch (e.g.
kg/batch) kg/batch) kg/batch)

<complete with appropriate titles e.g. Core tablet (Layer 1, Layer 2, etc. as applicable), Contents
of capsule, Powder for injection>

Subtotal 1

<complete with appropriate title e.g. Film -coating >

Subtotal 2

Total

2.3.P.3.3 Description of Manufacturing Process and Process Controls
(@) Flow diagram of the manufacturing process:
(b) Narrative description of the manufacturing process , including equipment
type and working capacity, process parameters:
2.3.P.3.4 Controls of Critical Steps and Intermediates

(a) Summary of controls performed at the critical steps of the manufacturing
process and on isolated intermediates:

Step Controls (parameters/limits/frequency of
(e.g. granulation, compression, coating) testing)
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Proposed/validated holding periods for intermediates (including bulk product):

2.3.P.3.5 Process Validation and/or Evaluation

(@) Summary of the process validation and/or evaluation studies conducted and/or
a summary of the proposed validation protocol for the critical steps or critical assays
used in the manufacturing process (e.g. protocol number, parameters, results):

Document code(s) for the process validation p rotocol(s) and/or report(s) (including
reference number/version/date):

2.3.P.5 Control of FPP
2.3.P.5.1 Specification(s)

(@)  Specification(s) for the FPP:

Standard (e.g. Ph.Int., BP, USP, irhouse)

Specification reference number and version

Test Acceptance Acceptance criteria | Analytical
criteria (shelf -life) procedure
(release) (type/source/version
)
Description
Identification
Impurities
Assay
etc.

2.3.P.7 Container Closure System

(a) Description of the container closu re systems, including unit count or fill size,
container size or volume:

Description

(including materials
of construction)

Strength

Unit count or fill size

(e.g. 60s, 100s etc.)

Container size

(e.g. 5 ml, 100 ml etc.)
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2.3.P8 Stability
2.3.P.8.1 Stability Summary and Conclusions

(©) Proposed storage statement and shelf-life (and in -use storage conditions and
in -use period, if applicable):

Container closure system Storage statement Shelf-life

2.3.P.8.2 Postapproval Stability Protocol and Stability Commitment

(a) Stability protocol for Primary stability batches (e.g. storage conditions
(including tolerances), batch numbers and batch sizes, tests and acceptance
criteria, testing frequency, container closure system(s )):
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Parameter Details

Storage conditio

Batch number(s) / batch size(s) <primary batches

Tests and acceptance criteria Description

Moisture

Impurities

Assay

etc.

Testing frequency

Container closure system(s)

(b) Stability protocol for Commitment batches (e.g. storage conditions (including
tolerances), batch numbers (if known) and batch sizes, tests and acceptance
criteria, testing frequency, container closure system(s)):
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Parameter

Detalils

Storage condition(s) ( 3 C,

%

Batch number(s) / batch size(s)

<not less than three production batches in each container
closure system>

Tests and acceptance criteria

Description

Moisture

Impurities

Assay

etc.

Testing frequency

Container closure system(s)

(c) Stability protocol for Ongoing Batches (e.g. storage conditions (including
tolerances), number of batches per strength and batch sizes, tests and
acceptance criteria, testing frequency, container closure system(s)):

Parameter

Details

Storagecondi ti on( s)

Batch size(s), annual allocation

<at least one production batch per year (unless none is prog
that year)in each container closure system >

Tests and acceptance criteria

Description

Moisture

Impurities

Assay

etc.
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Parameter Detalils

Testing frequency

Container closure system(s)

2.3.P.8.3 Stability Data

(c) Bracketing and matrixing design for commitment and/or continuing (i.e.
ongoing) batches, if applicable:

WRITTEN COMMITMENTS OF THE MANUFACTURER d for TMDA use

API

If ap plicable (primary stability study commitment):

The Applicant (or APl manufacturer) undertook in writing (date of letter of commitment) to
continue long-term testing of <INN of API> for a period of time sufficient to cover the whole
provisional re -test period (period ending month/year) and to report any significant changes or
out-of-specification results immediately to TMDA for the following batches :

<Batch numbers, manufacturing dates, batch size, primary packing materials>

If applicable (commitment stabi lity studies):

Since stability data on three production scale batches were not provided with the application,
the remaining number of production scale batches should be put on long -term stability testing.
Any significant changes or out-of-specification results should be reported immediately to
TMDA. The approved stability protocol should be used for commitment batches.

APl option1 0 CEP

The Applicant provided a commitment in writing (date of letter of commitment) to inform
TMDA in the event that the CEP is revised or withdrawn, and that revisions to the CEP will be
handled as per variation guidelines. Note that revisions or withdrawal will require additional
consideration of the API data requirements to support the dossier.

APl option 2 8§ WHOAPI -CPO
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The Applicant provided a commitment in writing (date of letter of commitment) to inform
TMDA in the event that the WHOAPI -CPQ is revised or withdrawn, and that revisions to the
WHOAPI -CPQ will be handled as per variation TMDA Variation guidelines. Note that
revisions or withdrawal will require additional consideration of the API data requirements to
support the dossier.

API option 4 0o full details in the PD (ongoing stability study commitment)

The Applicant undertook in writing ( date of letter of commitment) a commitment regarding
ongoing stability studies. Unless otherwise justified, at least one batch per year of the product
will be included in the stability programme (unless none is produced during that year). The
stability protocol will be that which was approved for primary batches (or the protocol was
submitted for assessment). Out-of-specification results or significant atypical trends will be

investigated. Any confirmed significant change or out -of-specification result will be reported

immediately t o TMDA. The possible impact on batches on the market will be considered in
consultation with  GMP inspection.

FPP

If applicable (primary stability study commitment):

The Applicant undertook in writing  (date of letter of commitment ) to continue long -term testing
of < FPP reference number, trade name (INN of API), strength, pharmaceutical form> for a
period of time sufficient to cover the whole provisional shelf -life (period ending month/year)
and to report any out-of-specification results or significant changes immediately for the
following batches :

<Batch numbers, manufacturing dates, batch size, primary packing materials >

If applicable (commitment stability studies)

Since stability data on three production scale batches was not provided with the applic ation, the
Applicant undertook in writing , (date of letter of commitment) to put the remaining number
<e.g. additional two (2)> production scale batches of < FPP reference number, trade name (INN
of API), strength, pharmaceutical form, primary packing mate rial> on long-term stability
testing. Any out -of-specification results or significant changes during the study will
immediately be reported to TMDA. The approved stability protocol will be used for
commitment batches.

If applicable (when the proposed lar gest commercial batch size is 200 000 units (X units) or

less)
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The Applicant undertook in writing (date of letter of commitment) to place the first three
batches of any production size larger than x units on stability. The stability protocol will be
that which was approved for primary batches (or the protocol was submitted for assessment).
Out-of-specification results or significant atypical trends will be investigated. Any confirmed
significant change or out-of-specification result will be reported imm ediately to TMDA.

Ongoing stability study commitment

The Applicant undertook in writing ( date of letter of commitment) a commitment regarding
ongoing stability studies. Unless otherwise justified, at least one batch per year of the product
manufactured in every primary packaging type will be included in the stability programme
(unless none is produced during that year). The stability protocol will be that which was
approved for primary batches (or the protocol was submitted and found acceptable). Out-of-
specification results or significant atypical trends will be investigated. Any confirmed
significant change or out-of-specification result will be reported immediately to TMDA. The
possible impact on batches on the market will be considered in consultation with GMP
inspection.

If applicable (validation of production batches)

Validation data on production scale batches of not less than three (3) consecutive batches of
<FPP reference number, trade name (INN of API), strength, pharmaceutical form, primary
packing material > was not provided with the application. Therefore, the Applicant submitted a
written commitment (date of letter of commitment ) that three consecutive production batches
would be prospectively validated and a validation report i in accordance with the details of the
validation protocol provided in the dossier i would be made available as soon as possible for
evaluation by assessors or for verification by the GMP inspection.

Change History

Date of preparation of original QIS:

Date of revised | Section (e.g. Revision
version S.2.1)
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Annex V: Letter of Access to CEP

<Applicant>
<Address>
<Address>

<Post code><Town>
<Country

<Applicantds reference> <Date>

<National Medicines Regulatory Authority>
<Address>

<Address>

<Post code><Town>

<Country>

Dear Sir/Madam,
Subject: Authorization to access Certificate of Suitability (CEP)
Reference is made to the above subject matter.

Consent is hereby granted to the Tanzania Medicines and Medical Devices (TMDA) to make
reference to this company's Certificate(s) of Suitability (CEPs) [number(s) for [ API(s) name(g)in
the evaluation of applications relating to the registration of [ medicine name(k)submitted to
TMDAby(appl i captds name

This consent does/does not** include authoriza tion to supply information or extracts from or
the whole of the data to:

(Name of company or individual)

The API is manufactured by:
(Names and addresses of all manufacturing sites and manufacturing steps carried ot at site

A formal agreement exists between the applicant of the medicine and the manufacturer of the
API which ensures that information will be communicated between them and to TMDA before
any significant change is made to the site of manufacture, manufacturing procedure or quality
control specifications of the API. Except as permitted by the guidelines relating to changes to
medicines, such changes will not be made to the API to be used in manufacture of the medicine
destined to be distributed in Tanzania before written approval is granted b y TMDA.
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| understand that the consequences of failure to obtain approval for changes where approval is
necessary may include deregistration and recall of batches of medicines.

Any questions arising from the TMDAOGdedteeval uati on

(Name and addre}ps

Yours faithfully

{Signature of Company Representative}
{Name}

{Position in Company}

{Date}
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Annex VI: Letter of Access to APIMF

<Applicant>
<Address>
<Address>
<Post code><Town>
<Country
<Applicantds reference> <Date>
<National Medicines Regulatory Authority>
<Address>
<Address>
<Post code><Town>
<Country>
Dear Sir/Madam,
Subject: Authorization to access Active Pharmaceutical Ingredient Master File

Reference is made to the above subject matter.

Consent is hereby granted to the Tanzania Medicines and Medical Devices Authority (TMDA)
to make reference to this company'sActive Pharmaceutical Ingredient Master File(s) for [API(S)
name] in the evaluation of applications relating to the registration of [ medicine name(s)
submitted to TMDA bythe(appl i cant s name)

This consent does/does not** include authorization to supply information or extracts from or
the whole of the data to:

(Name of company or individual)

The substance is manufactured by:
(Names and addresses of all manufacturing sites and manufacturing steps carried out at site)

A copy ofthe appl i cant 6 s P aas specilidd intthe &uidéliRels - Procedures for
Evaluation of Quality of APhas been supplied to the applicant.

A formal agreement exists between the applicant of the medicine and the manufacturer of the
API which ensures that information will be communicated between them and to TMDA before
any significant change is made to the site of manufacture, manufacturing procedure or quality
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control specifications of the API. Except as permitted by the TMDA guidelines relating to
changes to medicines, such changes will not be made to the API to be used in manufacture of
the medicine destined to be distributed in Tanzania before written approval is granted by the
TMDA.

| understand that the consequences of failure to obtain approval for changes where approval is
necessary may include deregistration and recall of batches of medicines.

This APIMF (or data identical to that contained therein) has also been submitted to and
approved by the regulatory authorities in ( list of countries with stringent regulatory systejnsnd
TMDA is authorized to request and refer to the evaluation reports of these agencies. TMDA is
also authorized to exchange its own evaluation reports with these and other regulatory
authorities.

Any questions arising from evaluation of this APIMF should be forwarded to:

{Name and address}

Yours faithfully

{Signature of Company Representative}
{Name}

{Position in Company}

{Date}
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Annex VII: Quality Overall Summary & Product Dossier (QOS - PD)

Summary of product information:

Non -proprietary name of the finished pharmaceutical
product (FPP)

Proprietary name of the finished pharmaceutical
product (FPP)

International non -propri etary name(s) of the active
pharmaceutical ingredient(s) (API(s)), including form
(salt, hydrate, polymorph)

Applicant name and address

Dosage form

Reference Number(s)

Strength(s)

Route of administration

Proposed indication(s)

Contact information Name:

Phone:
Fax:
Email:

2.3.S ACTIVE PHARMACEUTICAL INGREDIENT (API))

Complete the following table for the option that applies for the submission of API information:

Name of API:

Name of APl manufacturer:

D

Certificate of suitabilit y to the European Pharmacopoeia (CEP):

is a written commitment provided that the applicant will inform TMDA in the event that
the CEP is withdrawn and has acknowledged that withdrawal

of the CEP will require additional consideration of the API data requir ements to support
the dossier:

D ves; D no

a copy of the most current CEP (with annexes) and written commitment should be
provided in Module %,

the declaration of access should befilled out by the CEP holder on behalf of the FPP
manufacturer or applicant to TMDA who refers to the CEP; and

summaries of the relevant information should be provided under the appropriate sections
(e.g. S.1.3, S.3.1, S.4.1 through S.4.4, S.6 and S.7; see Quality guideline).

Active pharmaceutical ingredient master file (APIMF):
A copy of the letter of access should be provided in Module I and summaries of the
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relevant information from the Open part should be provided under the appropriate
sections; see Section 3.2.S in the Quality guideline.

D Active pharmaceutical ingredient pre -qualified by WHO
Provide evidence from WHO
D Full details in the PD:

Summaries of the full information should be provided under the appropriate sections; see
Section 3.2.S in the Quality guideline.

2.3.S.1 General Information
2.3.S.1.1 Nomenclature

(a) (Recommended) International Non -proprietary name (INN):

(b) Compendial name, if relevant:

(c) Chemical name(s):

(d) Company or laboratory code:

(e) Other non-proprietary name(s) (e.g. national name, USAN, BAN):
() Chemical Abstracts Service (CAS) registry number:

2.3.5.1.2 Structure

(a) Structural formula, including relative and absolute stereochemistry:
(b) Molecular formula:
(© Relative molecular mass:

2.3.5.1.3 General Properties

(a) Physical description (e.g. appearance, colour, physical state):
(b) Solubilities:

In common solvents:

Quantitative aqueous pH solubility profile (pH 1 to 6.8):

Medium (e.g. pH 4.5 buffer) Solubility (mg/ml)

Dose/solubility volume calculation:
(© Physical form (e.g. polymorphic form(s), solvate, hydrate):
Polymorphic form:
Solvate:
Hydrate:
(d) Other:
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Property

pH

pK

Partition coefficients
Melting/boiling points
Specific optical rotation
(specify solvent)
Refractive index (liquids)
Hygroscopicity

UV absorption maxima/molar
absorptivity

Other

2.3.S.2 Manufacture

2.3.5.2.1 Manufacturer(s)

(a) Name, address and responsibility (e.g. fabrication, packaging, labelling, testing, storage) of
each manufacturer, including contractors and each proposed production site or facility involved in
these activities:

Name and address Responsibility APIMF/CEP number (i
(including block(s)/unit(s)) applicable)

(b) Manufacturing authorization for the production of API(s) and, where available, certificate
of GMP compliance (GMP informat ion should be provided in Module J):

2.3.S.2.2 Description of Manufacturing Process and Process Controls

@) Flow diagram of the synthesis process(es):

(b) Brief narrative description of the manufacturing process(es):
(© Alternate processes and exphnation of their use:

(d) Reprocessing steps and justification:

2.3.5.2.3 Control of Materials

(@) Summary of the quality and controls of the starting materials used in the
manufacture of the API:
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Step/starting material Test(s)/method(s) Acceptance criteria

(b) Name and manufacturing site address of starting material manufacturer(s):

(© Where the API(s) and the starting materials and reagents used to manufacture the API(s)
are without risk of transmitting agents of animal spongi form encephalopathies, a letter of
attestation confirming this can be found in:

2.3.S.2.4 Controls of Critical Steps and Intermediates

@) Summary of the controls performed at critical steps of the manufacturing process and on
intermediates:

Step/materials Test(s)/method(s) Acceptance criteria

2.3.S.2.5 Process Validation and/or Evaluation

@) Description of process validation and/or evaluation studies (e.g. for aseptic processing and
sterilization):

2.3.S.2.6 Manufacturing Process Development

(a) Description and discussion of the significant changes made to the manufacturing process
and/or manufacturing site of the API used in producing comparative bioavailability or bio -
waiver, stability, scale-up, pilot and, if available, production scale batches:

2.3.S.3 Characterisation

2.3.S.3.1 Elucidation of Structure and other Characteristics

(a) List of studies performed (e.g. IR, UV, NMR, MS, elemental analysis) and
conclusion from the studies (e.g. whether results support the proposed structure):
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(b) Discussion on the potential for isomerism and identification of stereochemistry
(e.g. geometric isomerism, number of chiral centres and configurations) of the API
batch(es) used in comparative bioavailability or biowaiver stu dies:

(c) Summary of studies performed to identify potential polymorphic forms (including
solvates):

(d) Summary of studies performed to identify the particle size distribution of the API:
(e) Other characteristics:

2.3.5.3.2 Impurities

(@) Identificat ion of potential and actual impurities arising from the synthesis,
manufacture and/or degradation:

0] List of API -related impurities (e.g. starting materials, by -products,

intermediates, chiral impurities, degradation products), including chemical name,
structure and origin:

API -related impurity Structure Origin
(chemical name or descriptor

(i) List of process-related impurities (e.g. residual solvents, reagents),
including compound names and step used in synthesis:

Processrelated im purity (compound name) Step used in synthesis

(b) Basis for setting the acceptance criteria for impurities:
(1) Maximum daily dose (i.e. the amount of APl administered per day) for
the API, corresponding to ICH Reporting/Identificat ion/Qualification
Thresholds for the API-related impurities and the concentration limits
(ppm) for the process-related impurities (e.g. residual solvents):
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Maximum daily dose for the <X mg/day>
API:
Test Parameter ICH threshold or

concentration limit

APl -related impurities

Reporting Threshold

Identification Threshold

Quialification Threshold

Processrelated impurities

<solvent 1>

<solvent 2>, etc.

(i) Data on observed impurities for relevant batches (e.g. comparative
bioavailability or biowaiver, stability batches):

Impurity
(API -related and
process-related)

Acceptance
Criteria

Results (include batch number* and use**)

* include strength, if reporting impurity levels found in the FPP (e.g. for comparative studies)
** @.g. comparative bioavailability or bio -waiver studies, stability

(i) Justification of proposed acceptance criteria for impurities:

2.3.S.4 Control of the API

2.3.5.4.1 Specification

(a) API specifications of the FPP manufagrer:

Standard (e.g. Ph.Int., Ph.Eur., BP, USP, House)

Specification reference number and version

Test

Acceptance criteria Analytical procedure

(Type/Source/Version)

Description

Identification

Impurities

Assay

etc.
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2.3.S.42 Analytical Procedures

(@) Summary of the analytical procedures (e.g. key method parameters, conditions, system
suitability testing):

2.3.5.4.3 Validation of Analytical Procedures
(@) Summary of the validation information (e.g. validation parameters and results for non-
compendia methods):
(b) Summary of verification information on compendia methods

2.3.5.4.4 Batch Analyses

@ Description of the batches:

Batch number Batch size Date and Use (e.g. comparative
site of production bioavailability or biowaiver,
stability)

(b) Summary of batch analyses release resultof the FPP manufacturdor relevant
batches (e.g. comparative bioavailability or bio -waiver, stability):

Test Acceptance Results
Criteria <batch x> <batch y> etc.

Description
Identification
Impurities
Assay

etc.

(© Summary of analytical procedures and validation information for those
procedures not previously summarized in 2.3.S.4.2 and 2.3.5.4.3 (e.g. historical analytical

procedures):
2.3.S.4.5 Justification of Specification

(@) Justification of the API specification (e.g. evolution of tests, analytical procedures and
acceptance criteria, differences from officially recognized compendial standard(s)):

2.3.S.5 Reference Standards or Materials
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(@) Source (including lot number) of primary reference standards or reference materials (e.g.
Ph.Int., Ph.Eur., BP, USP, irhouse):

(b) Characterization and evaluation of non -official (e.g. not from an officially recognized
pharmacopoeia) primary reference standards or reference materials (e.g. elucidation of
structure, certificate of analysis):

(© Description of the process controls of the secondary reference standard (comparative
certificate of analysis and IR spectra against primary standard) :

2.3.S.6 Container Closure System
(a) Description of the container closure system(s) for the shipment and storage of the API

(including the identity of materials of construction of each primary packaging component and a
brief summary of the specifications):

Packaging component | Materia Is of construction Specifications (list parameters e.g.
identification (IR))

(b) Other information on the container closure system(s) (e.g. suitability studies):
2.3.S.7 Stability
2.3.S.7.1 Stability Summary and Conclusions

@) Summary of stress testing (e.g. heat, humidity, oxidation, photolysis, and acid/base): and
results:

Stress condition Treatment Results (e.g. including discussion whether mass
balance is observed)

Heat

Humidity

Oxidation

Photolysis

Acid

Base

Other

(b) Summary of accelerated and long -term testing parameters (e.g. studies conducted):

92



Storage condition | Batch numbe| Batch Container closur¢ Completed (and
(3IC, % RH size system proposed) testing
intervals

Summary of the stability results observed for the above accelerated and long-term studies:

Test Results

Description

Moistu re

Impurities

Assay

etc.

(© Proposed storage statement and retest period (or shelf-life, as appropriate):

Container closure system Storage statement Re-test period*

* indicate if a shelf-life is proposed in lieu of a re-test period (e.g. in the case of labile APIs)
2.3.S.7.2 Postapproval Stability Protocol and Stability Commitment
(a) Stability protocol for Primary stability batchege.g. storage conditions (including tolerances),

batch numbers and batch sizes, tests and accejance criteria, testing frequency, container closure
system(s)):

Parameter Details

Storage conditi on|

Batch number(s) / batch size(s)

Tests and acceptance criteria Description
Moisture
Impurities
Assay

etc.

Testing frequency

Container closure system(s)
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Parameter Details

(b) Stability protocol for Commitment batchege.g. storage conditions (including tolerances),
batch numbers (if known) and batch sizes, tests and acceptance criteria, testing frequency,
container closure system(9):

Parameter Details

Storage condition(s) ( 3C, %

Batch number(s) / batch <not less than three production batches>

size(s)

Tests and acceptance criteria Description
Moisture
Impurities
Assay
etc.

Testing frequency

Container closure system(s)

(© Stability protoc ol for Ongoing batchege.g. storage conditions (including tolerances), batch
sizes and annual allocation, tests and acceptance criteria, testing frequency, container closure
system(s)):

Parameter Details
Storage conditio
Annual allocati on <at least one production batch per year (unless none is proq
that year)in each container closure system >
Tests and acceptance criteria Description
Moisture
Impurities
Assay
etc.
Testing frequency
Container closure system(s)

2.3.S.7.3 Stability Data

(@) The actual stability results should be provided in Module 3
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(b) Summary of analytical procedures and validation information for those
procedures not previously summarized in 2.3.S.4 (e.g. analytical procedures
used only for stability studies):

2.3.P FINISHED PHARMACEUTICAL PRODUCT (FPP))
2.3.P.1 Description and Composition of the FPP

(@) Description of the FPP:

(b) Composition of the FPP:

(i) Composition, i.e. list of all components of the FPP and their
amounts on a per unit basis and percentage basis (including
individual components of mixtures prepared in -house (e.g. coatings)
and overages, if any):

Component and Function Strength (label claim)

quality standard (and

grade, if applicable) Quant. p(% Quant. per|% Quantity per|%
uni t unit unit

<complete with appropriate title e.g. Core tablet, Contents of capsule, Powder for injection>

Subtotal 1

<complete with appropriate title e.g. Film-coating>

Subtotal 2

Total

(i) Composition of all components purchased as mixtu(es.
colourants, coatings, capsule shells, imprinting inks):

(© Description of accompanying reconstitution diluent(s), if applicable:

(d) Type of container closure systemused for the FPP and accompanying
reconstitution diluent, if applicable:

2.3.P.2 Pharmaceutical Development

2.3.P.2.1 Components of the FPP
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2.3.P.2.1.1 Active Pharmaceutical Ingredient
(@) Discussion of the:
0] compatibility of the API(s) with exci pients listed in 2.3.P.1.:
(i) key physicochemical characteristics (e.g. water content,
solubility, particle size distribution, polymorphic or solid state form) of the

API(s) that can influence the performance of the FPP:

(iii) for fixed -dose combinations, compatibility of APIs with each
other:

2.3.P.2.1.2 Excipients

@) Discussion of the choice of excipients listed in 2.3.P.1 (e.qg. their
concentrations, their characteristics that can influence the FPP performance):

2.3.P.2.2 Finished Pharmaceutical Product
2.3P.2.2.1 Formulation Development

@) Summary describing the development of the FPP (e.g. route of
administration, usage, optimization of the formulation, etc.):

(b) Information on primary (submission, registration, exhibit) batches including
comparative bioavailability or bio -waiver, stability, commercial :

0] Summary of batch numbers:

Batch number(s) of the FPPs used in
Bioequivalence or biowaiver

Dissolution profile studies

Stability studies (primary batches)
Upackaging configur at
0 packagfingurcati on 1|
(Add/delete as many rows as necessary
Stability studies (production batches)

U packaging configur :
U0 packaging configur :
(Add/delete as many rows as necessary)
Validation studies (primary batches) if av ailable
U packaging configur
U packaging configur
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(Add/delete as many rows as necessary)

protocol(s)

Validation studies (at least the first three
consecutive production batches)
or code(s)/version(s) for process validation

(ii)

Component and
quality standard
(e.g. NF, BP,
Ph.Eur, in-house

Summary of formulations and discussion of any differences:
Relevant batches
Comparative Stability Process validation| Commercial
bioavailability (2.3.P.1)
or biowaiver
<Batch nos. al<Batch nos. af<Batch nos. al<Batch nos. ali
sizes> sizes> sizes> sizes>
Theor. % Theor. % | Theor. % Theor. %
guantity quantity pe€ quantity pe quantity pe
per batch batch batch batch

<complete with appropriate title e.g. Core tablet, Contents of capsule, Powder

for injection>

Subtotal 1

<complete with appropriate title e.g. Film-coatin

Subtotal 2

Total

(c) Description of batches used in the comparative in vitro studies (e.g. dislution) and in
the in vivo studies (e.g. comparative bioavailability or biowaiver), including strength, batch
number, type of study and reference to the data (volume, page):

(d)Summary of results for comparative in vitro studies

(e.g. dissolution)

(e)Summary of any information on in vitro-in vivo correlation (IVIVC)

studies (with cross-reference to the studies inModule 5:

(f) For scored tablets, provide the rationale/justification for scoring:

2.3.P.2.2.2 Overages
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(a) Justification of overagesin the formulation(s) described in 2.3.P.1.:
2.3.P.2.2.3 Physicochemical and Biological Properties

(a) Discussion of the parameters relevant to the performance of the FPP
(e.g. pH, ionic strength, dissolution, particle size distribution, polymorphism , rheological
properties):

2.3.P.2.3 Manufacturing Process Development

(@) Discussion of the development of the manufacturing process of the
FPP (e.g. optimization of the process, selection of the method of sterilization):

(b)  Discussion of the differences in the manufacturing process(es) for the batches used
in the comparative bioavailability or biowaiver studies and the process described in
2.3.P.3.3:

2.3.P.2.4 Container Closure System
(@) Discussion of the suitability of the container closure system
(described in 2.3.P.7) used for the storage, transportation (shipping) and use of the

FPP (e.g. choice of materials, protection from moisture and light, compatibility of
the materials with the FPP):

(b)  For a device accompanying a multi-dose container, a summary of
the study results demonstrating the reproducibility of the device (e.g. consistent
delivery of the intended volume):

2.3.P.2.5 Microbiological Attributes

(@) Discussion of microbiological attributes of the FPP (e.g. preservative
effectiveness studies):
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2.3.P.2.6 Compatibility
(a) Discussion of the compatibility of the FPP (e.g. with reconstitution
diluent(s) or dosage devices, caadministered FPPSs):
2.3.P.3 Manufacture
2.3.P.3.1 Manufacturer(s)
(@) Name, address and responsibility (e.g. fabrication, packaging,

labelling, testing) of each manufacturer, including contractors and each proposed
production site or facility involved in manufacturing and testing:

Name and address Responsibility
(include block(s)/unit(s))

2.3.P.3.2 Batch Formula

@) List of all components of the FPP to be used in the manufacturing
process and their amounts on a per batch basis (including individual
components of mixtures prepared in -house (e.g. coatings) and overages, if

any):

Strength (label claim)

Master producti on document
reference number and/or version

Proposed commercial batch size(s) (e.g.
number of dosage units)

Component and quality Quantity per batcl Quantity per batcl Quantity pe r batg
Standard (and grade, if applicable) (e.g. kg/batch) |(e.g. kg/batch) |(e.g. kg/batch)

<complete with appropriate title e.g. Core tablet, Contents of capsule, Powder for injection>

Subtotal 1

<complete with appropriate title e.g. Film-coating>

Subtotal 2

Total
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2.3.P.3.3 Description of Manufacturing Process and Process Controls
(a) Flow diagram of the manufacturing process:

(b) Narrative description of the manufacturing process, including equipment type and
working capacity, process parameters:

(© Justification of reprocessing of materials:
2.3.P.3.4 Controls of Critical Steps and Intermediates

(@) Summary of controls performed at the critical steps of the manufacturing process and on
isolated intermediates:

Step Controls
(e.g. granulation, compression, coating)

2.3.P.3.5 Process Validation and/or Evaluation
(a) Summary of the process validation and/or evaluation studies conducted (including
product quality review(s) where relevant) and/or a summary of the proposed process
validation protocol for the critical steps or critical assays used in the manufacturing
process (e.g. protocol number, parameters, results):
2.3.P.4 Control of Excipients
2.3.P.4.1 Specifications
@) Summary of the specifications for officially recognized compendial
excipients which include sup plementary tests not included in the officially
recognized compendial monograph(s):
2.3.P.4.2 Analytical Procedures
(a) Summary of the analytical procedures for supplementary tests:

2.3.P.4.3 Validation of Analytical Procedures

(a) Summary of the validation information for the analytical procedures for
supplementary tests (where applicable):
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2.3.P.4.4 Justification of Specifications

(a) Justification of the specifications (e.g. evolution of tests, analytical procedures and
acceptance criteria, exclusion of certain tests, differences from officially recognized
compendial standard(s)):

2.3.P.4.5 Excipients of Human or Animal Origin

(a) For FPPs using excipients without risk of transmitting agents of animal spongiform
encephalopathies, a letter of attestation cafirming this can be found in: (page and volume)
(b) CEP(s) demonstrating TSEcompliance can be found in: (page and volume)

2.3.P.4.6 Novel Excipients

For excipient(s) used for the first time in an FPPor by a new route of administration, full details of
manufacture, characterization and controls, with cross references to supporting safety data
(nonclinical and/ or clinical), should be provided according to the APl and/ or FPPformat.

2.3.P.5 Control of FPP

2.3.P.5.1 Specification(s)

Specification(s) for the FPP:

Standard (e.g. Ph.Int., BP, USP, House)

Specification reference number and version

Test Acceptance criteria  |Acceptance criteria | Analytical procedure
(release) (shelf -life) (type/source/version)

Description

Identification

Impurities

Assay

etc.

2.3.P.5.2 Analytical Procedures

(a) Summary of the analytical procedures (e.g. key method parameters, conditions,
system suitability testing):

2.3.P.5.3 Validation of Analytical Procedures
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(@) Summary of the validation inf ormation (e.g. validation parameters and results):
2.3.P.5.4 Batch Analyses

(@) Description of the batches:

Strength and Batch size Date and Use (e.g. comparative
batch number site of production bioavailability or biowaiver,
stability)

(b) Summary of batch analyses release results for relevant batches (e.g. comparative
bioavailability or biowaiver, stability):

Test Acceptance Results
criteria <batch x> <batch y> etc.

Description
Identification
Impurities
Assay

etc.

(© Summary of analytical procedures and validation information for those procedures
not previously summarized in 2.3.P.5.2 and 2.3.P.5.3 (e.g. historical analytical
procedures):

2.3.P.5.5 Characterisation of Impurities

(a) Identification of potential an d actual impurities:

Degradation product Structure Origin
(chemical name or descriptol

Processrelated impurity Step used in the FPP manufacturing process
(compound name)
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(b) Basis for setting the acceptance criteria for impurities:

(@ Maximum daily dose (i.e. the amount of APl administered per day) for the API,
corresponding ICH Reporting/ldentification/Qualification Thresholds for the degradation
products in the FPP and the concentration limits (ppm) for the process-related impurities (e.g.
residual solvents):

Maximum daily dose for the <x mg/day>

API:

Test Parameter ICH threshold or
concentration
limit

Degradation product Reporting Threshold

Identification Threshold
Quialification Threshold

Processrelated impuriti es <solvent 1>
<solvent 2>, etc.

(i) Data on observed impurities for relevant batches (e.g. comparative bioavailability
or biowaiver):

Impurity Acceptance Results
(degradation product | criteria
and process-related) <batch no.,

strength, use>

(i) Justification of proposed acceptance criteria for impurities:
2.3.P.5.6 Justification of Specification(s)
(a) Justification of the FPP specification(s) (e.g. evolution of tests, analytical procedures
and acceptance citeria, differences from officially recognized compendial
standard(s)):

2.3.P.6 Reference Standards or Materials

(@) Source (including lot number) of primary reference standards or reference materials
(e.g. Ph.Int., Ph.Eur., BP, USP, irhouse) not discussed in 3.2.S.5:
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(b) Characterization and evaluation of non-official (e.g. not from an officially
recognized pharmacopoeia) primary reference standards or reference materials (e.g.
elucidation of structure, certificate of analysis) notdiscussed in 3.2.S.5:

(© Description of the process controls of the secondary reference standard
(comparative certificate of analysis and IR spectra against primary standard) not
discussed in 3.2.S.5:

2.3.P.7 Container Closure System

(@) Description of the container closure systems, including unit count or fill size,
container size or volume:

Description Strength Unit count or fill size Container size
(including materials of
construction)

(b) Summary of specifications of each primary and functional secondary (e.g. foil
pouches) packaging components:

Packaging component Specifications

(list parameters e.g. identification (IR))
HDPE bottle
PP cap

Induction sealed liners

Blister films (PVC, etc)

Aluminum foil backing

etc.

(© Other inform ation on the container closure system(s):
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2.3.P.8 Stability

2.3.P.8.1 Stability Summary and Conclusions

(a) Summary of stress testing and results (e.g. photostability studies, cyclic studies,

freeze-thaw studies):

(b) Summary of accelerated and long-term testing parameters (e.g. studies conducted):

% RH) batch
number

St or age c gStrength and Batch size

Container closure
system

Completed (and
proposed) test
intervals

Summary of the stability results observed for the above accelerated and long-term studies:

Test

Results

Description

Moisture

Impurities

Assay

etc.

(© Proposed storage statement and shellife (and in -use storage conditions and in-use

period, if applicable):

Container closure system

Storage statement

Shelf -life

2.3.P.8.2 Postapproval Stability Protocol and Stability Commitment

@ Stability protocol for

frequency, container closure system(s))

Primary stability batcheqe.g. storage conditions (including
tolerances), batch numbers and batch sizes, tests and acceptance criteria, testing

Parameter Details

Storage condition(

Batch number(s) / batch size(s)

Tests and acceptance criteria Description
Moisture
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Parameter Details

Impurities
Assay
etc.

Testing frequency

Container closure system(s)

(b) Stability protocol fo r Commitment batche®.g. storage conditions
(including tolerances), batch numbers (if known) and batch sizes, tests and
acceptance criteria, testing frequency, container closure system(s)):

Parameter Details
Storage conditio
Batch number(s) / batch size(s) <not less than three production batches in each container
system>
Tests and acceptance Description
Criteria Moisture
Impurities
Assay
etc.
Testing Frequency
Container Closure System(s)

(© Stability protoc ol for Ongoing batchege.g. storage conditions (including tolerances),
number of batches per strength and batch sizes, tests and acceptance criteria,
testing frequency, container closure system(s)):

Parameter Details
Storage conditio
Batch size(s), annual allocation <at least one production batch per year (unless none is proq
that year)in each container closure system >
Tests and acceptance Description
Criteria Moisture
Impurities
Assay
etc.
Testing frequency
Container closure system(s)
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2.3.P.8.3 Stability Data

(@) The actual stability results should be provided in Module 3

(b) Summary of analytical procedures and validation information for those procedures not
previously summarized in 2.3.P.5 (e.g. analytical procedures used only for stability
studies):

(© Bracketing and matrixing design and justification for Commitmentand/or Ongoing stability
batchesif applicable:

2.3.A APPENDICES

2.3.A.1 Facilities and Equipment

@) Summary of information on facilities and equipment, in addition to the
information provided in other sections of the submission: Not applicable.

2.3.A.2 Adventitious Agents Safety Evaluation

(a) Summary of the information assessing the risk with respectto  potential
contamination with adventitious agents:  Not applicable.

2.3.A.3 Excipients
(a) Summary of the details of manufacture, characterization and controls, with
cross references to supporting safety data (nonclinical and/or clinical) for the
novel excipients: Not applicable. Novel excipients are not accepted in the
Prequalification Programme. See quality guideline for definition.
2.3.R REGIONAL INFORMATION
2.3.R.1 Production Documentation
2.3.R.1.1 Executed Production Documents
(a) List of batches (including strengths) for which executed production documents
have been provided (e.g. comparative bioavailability or biowaiver batches):
2.3.R.1.2 Master Production Documents
(a) The blank master production documents for each strength, propo sed

commercial batch size and manufacturing facility should be provided in
Module 3.
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2.3.R.2 Analytical Procedures and Validation Information

|ANALYTICAL PROCEDURES AND VALIDATION INFORMATION SUMMARIES

|ATT ACHMENT NUMBER: |

HPLC Method Summary | Volume/Page: |

Method name:

Method code: Version and/or
Date:

Column(s) / temperature (if other than ambient):

Mobile phase (specify gradient program, if
applicable):

Detector (and wavelength, if applicable ):

Flow rate:

Injection volume:

Sample solution concentration
(expressed as mg/ ml, | €

Reference solution concentration
(expressed as mg/ ml and

System suitability solution concentration
(expressedasmg/mlandas % of O0Ad)

System suitability tests (tests and acceptance
criteria):

Method of quantification (e.g. against API or
impurity reference standard(s)):

Other information (specify):

| ATTACHMENT NUMBER: |

Validation Summary Volume/Page: |

Analytes:

Typical retention times (RT)

Relative retention times (RTimp./RT apior int. std.):

Relative response factor (Rkmp./RF api):

Specificity:
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ATTACHMENT NUMBER:

Linearity / Range: Number of
concentrations:
Range (expressed as %
0A0d) :

Slope:
Y-intercept:
Correlation coefficient

(r2) :

Accuracy: Conc.(s) (expressed as 9
0A0G) :

Number of replicates:
Percent recovery

(avg/RSD):
Precision / Conc.(s) (expressed as 9
Repeatability: 0AOG) :

(intra-assay precision)  Number of replicate s:
Result (avg/RSD):

Precision / Parameter(s) altered:
Intermediate Precision: Result (avg/RSD):
(days/analysts/equipm

ent)

Limit of Detection (LOD): ( expr essed

Limit of Quantitation (LOQ): (expressed as %
0A0)

Robustness: Stability of solutions:

Other variables/effects:

Typical chromatograms or spectra may be found
in:

Company(s) responsible for method validation:

Other information (specify):
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ANNEX VIII:  Product Quality Review (PQR) requirements f or generic

pharmaceutical products

For an established generic product a product quality review may satisfy the requirements of
sections 3.2P.2.2.1(a), 3.2P.2.3(a) and 3.2P.3.5 of the PD and QOS-PD.

A product quality review should be submitted with the objective of verifying the consistency
of the quality of the FPP and its manufacturing process.

Rejected batches should not be included in the analysis but must be reported separately
together with the reports of failure investigations, asindicated below.

Reviews should be conducted with not less than 10 conseaitive batches manufactured over
the period of the last 12 months, or, where 10 batches were not manufactured in the last 12
months, not less than 25 conseaitive batches manufactured over the period of the last 36
months and should include at least:

Nogakwd

©

Notes

A review of starting and primary packaging materials used in the FPP, especially those from
new sources.

A tabulated review and statistical analysis of quality control and in-process control results.

A review of all batches that failed to meet established spedfication(s).

A review of all critical deviations or non-conformances and related investigations.

A review of all changes carried out to the processesor analytical methods.

A review of the results of the stability-monitoring programme.

A review of all quality-related returns, complaints and recalls, including export- only
medicinal prod ucts.

A review of the adequacy of previo us corrective actions.

A list of validated analytical and manufacturing procedures and their revalidation dates.

Reviews must include data from all batches manufactured during the review period. Data
should be presented in tabular or graphical form (i.e. charts or graphs), when applicable.
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PART II:
GUIDELINES ON STABILITY TESTI NG REQUIREMENTS FOR ACTIVE

PHARMACEUTICAL INGREDIENTS (APIs) AND FINISHED PHARMACEUTICAL
PRODUCTS (FPPs)
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Abbreviations and Acronyms

APIs:

EAC:

FDC:

FPP:

FPPs:

ICH:

LVPs:

NMT:

RH:

SVPs:

Active Pharmaceutical Ingredient

East Africa Community

Fixed Dose Combination

Finished Pharmaceutical Product

Finished Medicinal Products

International Conference on Harmonization
Large Volume Parenterals

Not More Than

Relative Humidity

Small Volume Parenterals
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1. INTRODUCTION

1.1 Objective

The guideline describes the core stability data package required for active pharmaceutical
ingredients (APIs) and finished medicinal products (FPPs). However, alternative approaches
can be used when they are scientifcally justified. The guideline is adopted from WHO
Technical Report Series, No. 953, Annex Il. Further guidance can be found inInternational
Conference on Harmonisation (ICH) guideliné3) and in the WHO guidelines on the active
pharmaceutical ingredi¢master file procedur@).

It is recommended that the guideline should also be applied to products that are already being
marketed, with allowance for an appropriate transition period, e.g. upon re -registration or upon
re-evaluation.

1.2 Scope

The guideline applies to new and existing APIs and addresses information to be submitted in
original and subsequent applications for marketing authorization of their related FPP for

human use. The guideline is not applicable to stability testing for biologicals (for details on
vaccines please se&VHO guidelines for stability evaluation of vaccin&y).

1.3 General principles

The purpose of stability testing is to provide evidence of how the quality of an APl or FPP
varies with time under the influence of a variety of e nvironmental factors such as temperature,
humidity and light. The stability programme also includes the study of product -related factors
that influence its quality, for example, interaction of API with excipients, container closure
systems and packaging maerials. In fixed-dose combination FPPs (FDCs) the interaction
between two or more APIs also has to be considered.

As a result of stability testing a re-test period for the API (in exceptional cases, e.g. for unstable
APls, a shelf-life is given) or a shelf-life for the FPP can be established and storage conditions
can be recommended.

2. GUIDELINE

2.1 Active pharmaceutical ingredient
2.1.1 General

Information on the stability of the API is an integral part of the systematic approach to stability
evaluation. Potential attributes to be tested on an API during stability testing are listed in the
examples of testing parameters @nnex | ).
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The re-test period or shelf-life assigned to the API by the APl manufacturer should be derived
from stability testing d ata.

2.1.2 Stress testing

Stress testing of the API can help identify the likely degradation products, which, in turn, can
help establish the degradation pathways and the intrinsic stability of the molecule and validate
the stability -indicating power of the analytical procedures used. The nature of the stress testing
will depend on the individual APl and the type of FPP involved.

For an API the following approaches may be used:-
- when available, it is acceptable to provide the relevant data published in t he scientific
literature to support the identified degradation products and pathways;

- when no data are available, stress testing should be performed.

Stress testing may be carried out on a single batch of the API. It should include the effect of
temperature (in 10 °C increments (e.g. 50 °C, 60 °C, e.t.c.) above the temperature used for
accelerated testing), humidity (e.g. 75% relative humidity (RH) or greater) and, where
appropriate, acid stress, alkaline stress, oxidation and photolysis on the API. The testing should
also evaluate the susceptibility of the API to hydrolysis across a justified range of pH values
when in solution or suspension (10).

Assessing the necessity for photostability testing should be an integral part of a stress testing
strategy. More details can be found in other guidelines ( 3).

Results from these studies will form an integral part of the information provided to regulatory
authorities.

2.1.3 Selection of batches

Data from stability studies on at least three primary batches of the API should normally be

provided. The batches should be manufactured to a minimum of pilot scale by the same
synthesis route as production batches, and using a method of manufacture and procedure that
simulates the final process to be used for production batches. The overall quality of the batches
of API placed on stability studies should be representative of the quality of the material to be

made on a production scale.

For existing active substances that are known to be stable, data from at least two pimary
batches should be provided.

2.1.4 Container closure system
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The stability studies should be conducted on the API packaged in a container closure system
that is the same as, or simulates, the packaging proposed for storage and distribution.

2.1.5Specification

Stability studies should include testing of those attributes of the API that are susceptible to
change during storage and are likely to influence quality, safety and/or efficacy. The testing
should cover, as appropriate, the physical, chemical, biological and microbiological attributes. A
guide as to the potential attributes to be tested in the stability studies is provided in Appendix

1.

Validated stability -indicating analytical procedures should be applied. Whether and to what
extent replication should be performed will depend on the results from validation studies ( 11).

2.1.6 Testing frequency

For long-term studies, frequency of testing should be sufficient to establish the stability profile
of the API.

For APIs with a proposed re-test period or shelf-life of at least 12 months, the frequency of
testing at the long-term storage condition should normally be every three months over the first
year, every six months over the second year, and annually thereafter throughout the proposed
re-test period or shelf-life.

At the accelerated storage condition, a minimum of three time points, including the initial and
final time points (e.g. 0, 3 and 6 months), from a six month study is recommended. Where it is
expected (based on development experien®) that results from accelerated studies are likely to
approach significant change criteria, increased testing should be conducted either by adding
samples at the final time point or by including a fourth time point in the study design.

2.1.7 Storage comitions

In general an API should be evaluated under storage conditions (with appropriate tolerances)
that test its thermal stability and, if applicable, its sensitivity to moisture. The storage conditions
and the lengths of studies chosen should be suffident to cover storage and shipment.

Storage condition tolerances are defined as the acceptable variations in temperature and relative
humidity of storage facilities for stability studies. The equipment used should be capable of
controlling the storage conditions within the ranges defined in these guidelines. The storage
conditions should be monitored and recorded. Short-term environmental changes due to
opening the doors of the storage facility are accepted as unavoidable. The effect of excursions
due to equipment failure should be assessed, addressed and reported if judged to affect stability
results. Excursions that exceed the defined tolerances for more than 24 hours should be
described in the study report and their effects assessed.
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The long-term testing should normally take place over a minimum of 12 months for the number
of batches specified in section 2.1.3 at the time of submission, and should be continued for a
period of time sufficient to cover the proposed re -test period or shelf-life. For existing
substances that are known to be stable, data covering a minimum of six months may be
submitted. Additional data accumulated during the assessment period of the registration
application should be submitted to the authorities upon request.

Available info rmation on the stability of the APl under accelerated and long term storage
conditions should be provided, including information in the public domain or obtained from
scientific literature. The source of the information should be identified.

The required long-term storage conditions for APIs are either 30°C+2 °C/65%+5% RH or
30+2C/75%+5% RH. Alternative conditions should be supported with appropriate evidence,
which may include literature references or in -house studies, demonstrating that storage at 30C
is inappropriate for the API. For APIs intended for storage in a refrigerator and those intended
for storage in a freezer, refer section 2.1.7.1.

APls intended for storage below -20 °C should be treated on a caséby-case basis. To establish
the retest period, data should be provided on not less than three batches of at least pilot scale.

The batches should be manufactured by the same synthesis route as production batches and
using a method of manufacture and a procedure that simulates the final process to be used for

production batches.

2.1.7.1General case

Study Storage condition Minimum time period covered by data at submission
Longterm

30 °C + 2 °C/65% RH £ 5% RH or

30°C +2°C/75% RH = 5% RH

12 months or 6 months as described in point 2.1.7

Accekrated
40 °C + 2 °C/75% RH * 5% RH 6 months

2.1.7.2Active pharmaceutical ingredients intended for storage in a refrigerator
Study Storage condition Minimum time period covered by data at submission

Longterm
5°C + 3 °C 12 months

Accelerated
25 °C+ 2 °C/60% RH + 5% RH or
30 °C + 2 °C/65% RH + 5% RH or
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30°C +2°C/75% RH + 5% RH
6 months

Whether accelerated stability studies are performed at 25 + 2 °C/60% RH + 5% RH or 30 °C £ 2

°C/65% RH +5% RH or 30 °C = 2 °C/75% RH % 5% RH is based on a riskbased evaluation.

Testing at a more severe long term condition can be an alternative to storage testing at 25

°C/60%RH or 30 °C/65%RH. Data on refrigerated storage should be assessed according to the

evaluation section of this guideline, except where explici tly noted below. If significant change

occurs between three and six monthsd testing at t
re-test period should be based on the data available at the longterm storage condition. If

significant change occurs withi n t he fir st three mont hsd testin
condition a discussion should be provided to address the effect of short-term excursions outside

the label storage condition, e.g. during shipping or handling. This discussion can be supported,

if appropriate, by further testing on a single batch of the API for a period shorter than three

months but with more frequent testing than usual. It is considered unnecessary to continue to

test an API for the whole six months when a significant change has occurred within the first

three months.

2.1.7.3Active pharmaceutical ingredients intended for storage in a freezer
Study Storage condition Minimum time period covered by data at submission

Longterm
-20 °C £ 5 °C 12 months

In the rare case of any AR of non-biological origin being intended for storage in a freezer, the

re-test period or shelf-life should be based on the long-term data obtained at the long-term

storage condition. In the absence of an accelerated storage condition for APIs intended tobe
stored in a freezer, testing on a single batch at an elevated temperature (e.g. 5 °C £ 3 °C or 25°C
+ 2 °C or 30 °C % 2 °C) for an appropriate time period should be conducted to address the effect
of short-term excursions outside the proposed label storage condition, e.g. during shipping or

handling.

2.1.7.4Active pharmaceutical ingredients intended for storage below -20°C

APIls intended for storage below -20 °C should be treated on a caséby-case basis.

2.1.8Stability commitment

When the available long-term stability data on primary batches do not cover the proposed re -

test period granted at the time of approval, a commitment should be made to continue the
stability studies post-approval in order to firmly establish the re -test period or shelf-life.
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Where the submission includes long-term stability data on the number of production batches
specified in section 2.1.3 covering the proposed retest period, a post-approval commitment is
considered unnecessary. Otherwise one of the following commitments should be made:-

9 If the submission includes data from stability studies on the number of production batches
specified in section 2.1.3, a commitment should be made to continue these studies through
the proposed re-test period.

1 If the submission includes data from stability studies on fewer than the number of
production batches specified in section 2.1.3, a commitment should be made to continue
these studies through the proposed re-test period and to place additional production
batches, to a total of at least three, in long-term stability studies through the proposed re -test
period.

9 If the submission does not include stability data on production batches, a commitment
should be made to place the first two or three production batches (see section 2.1.3) ondng-
term stability studies through the proposed re -test period.

The stability protocol used for long -term studies for the stability commitment should be the
same as that for the primary batches, unless otherwise scientifically justified.

2.1.9 Evaluation

The purpose of the stability study is to establish, based on testing a minimum of the number of
batches specified in section 2.1.3, unless otherwise justified and authorized, of the APl and
evaluating the stability information (including, as appropriate, results of the physical, chemical,
biological and microbiological tests), a re-test period applicable to all future batches of the API
manufactured under similar circumstances. The degree of variability of individual batches
affects the confidence that a future production batch will remain within specification
throughout the assigned re-test period.

The data may show so little degradation and so little variability that it is apparent from looking

at them that the requested retest period will be granted. Under these circumstances it is
normally unnecessary to go through the statistical analysis; providing a justification for the
omission should be sufficient.

An approach for analysing the data on a quantitative attribute that is expected to change with
time is to determine the time at which the 95% one-sided confidence limit for the mean curve
intersects the acceptance criterion. If analysis shows that the batchto-batch variability is small,
it is advantageous to combine the data into one overall estimate. This can be done by first
applying appropriate statistical tests (e.g. p values for level of significance of rejection of more
than 0.25) to the slopes of the regression lines and zero time intercepts for the individual
batches. If it is inappropriate to combine data from several batches, the overall retest period
should be based on the minimum time a batch can be expected to remain within acceptance
criteria.
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The nature of any degradation relationship will determine whether the data should be
transformed for linear regression analysis. Usually the relationship can be represented by a
linear, quadratic or cubic function on an arithmetic or logarithmic scale. As far as possible, the
choice of model should be justified by a physical and/or chemical rati onale and should also
take into account the amount of available data (parsimony principle to ensure a robust
prediction). Statistical methods should be employed to test the goodness of fit of the data on all
batches and combined batches (where appropriate)to the assumed degradation line or curve.

Limited extrapolation of the long -term data from the long -term storage condition beyond the
observed range to extend the retest period can be undertaken if justified. This justification

should be based on what is known about the mechanism of degradation, the results of testing
under accelerated conditions, the goodness of fit of any mathematical model, batch size and
existence of supporting stability data. However, this extrapolation assumes that the same
degradation relationship will continue to apply beyond the observed data.

Any evaluation should cover not only the assay but also the levels of degradation products and
other appropriate attributes. Where appropriate, attention should be paid to reviewing the
adequacy of evalwuation |Iinked to FPP stabild@i

2.1.10Statements and labelling

A storage statement should be established for display on the label based on the stability
evaluation of the APIl. Where applicabl e specific instructions should be provided, particularly
for APls that cannot tolerate freezing or

conditionsdé or O0room temperatured should be

The recommended labelling statements for use if supported by the stability studies are
provided in Appendix 2.

A re-test period should be derived from the stability information, and a retest date should be
displayed on the container label if appropriate.

2.1.11 Ongoing stability studies

The stability of the API should be monitored according to a continuous and appropriate
programme that will permit the detection of any stability issue (e.g. changes in levels of
degradation products). The purpose of the on-going stability programme is to monitor the API
and to determine that the API remains, and can be expected to remain, within specifications
under the storage conditions indicated on the label, within the re -test period in all future
batches.

The on-going stability programme should be described in a wri tten protocol and the results
presented in a formal report.
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The protocol for an on-going stability programme should extend to the end of the re -test period
and shelf-life and should include, but not be limited to, the following parameters: -

i.  number of batch (es) and different batch sizes, if applicable;
ii.  relevant physical, chemical, microbiological and biological test methods;
iii. acceptance criteria;
iv.  reference to test methods;
v.  description of the container closure system(s);
Vi. testing frequency;

Vil. description of the conditions of storage (standardized conditions for long -term testing as
described in these guidelines, and consistent with the API labelling, should be used);
and

viii. other applicable parameters specific to the API.

At least one production batch per year of API (unless none is produced during that year) should
be added to the stability monitoring programme and tested at least annually to confirm the
stability (12). In certain situations additional batches should be included in the on -going
stability program me. For example, an ongoing stability study should be conducted after any
significant change or significant deviation to the synthetic route, process or container closure
system which may have an impact upon the stability of the API ( 13).

Out-of-specification results or significant atypical trends should be investigated. Any confirmed
significant change, out-of-specification result, or significant atypical trend should be reported
immediately to the relevant finished product manufacturer. The possible im pact on batches on
the market should be considered in consultation with the relevant finished product
manufacturers and the competent authorities.

A summary of all the data generated, including any interim conclusions on the programme,
should be written and maintained. This summary should be subjected to periodic review.

2.2Finished medicinal product
2.2.1General

The design of the stability studies for the FPP should be based on knowledge of the behaviour
and properties of the API, information from st ability studies on the APl and on experience
gained from pre -formulation studies and investigational FPPs.

2.2.2 Selection of batches

Data from stability studies should be provided on at least three primary batches of the FPP. The
primary batches should be of the same formulation and packaged in the same container closure
system as proposed for marketing. The manufacturing process used for primary batches should
simulate that to be applied to production batches and should provide product of the same

quality and meeting the same specification as that intended for marketing. In the case of
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conventional dosage forms with APIs that are known to be stable, data from at least two
primary batches should be provided.

Two of the three batches should be at least plot-scale batches and the third one can be smaller,
if justified. Where possible, batches of the FPP should be manufactured using different batches
of the API(s).

Stability studies should be performed on each individual strength, dosage form and contain er
type and size of the FPP unless bracketing or matrixing is applied.

2.2.3 Container closure system

Stability testing should be conducted on the dosage form packaged in the container closure
system proposed for marketing. Any available studies carried out on the FPP outside its
immediate container or in other packaging materials can form a useful part of the stress testing
of the dosage form or can be considered as supporting information, respectively.

2.2.4 Specification

Stability studies should incl ude testing of those attributes of the FPP that are susceptible to
change during storage and are likely to influence quality, safety, and/or efficacy. The testing
should cover, as appropriate, the physical, chemical, biological and microbiological attribut es,
preservative content (e.g. antioxidant or antimicrobial preservative) and functionality tests (e.g.
for a dose delivery system). Examples of testing parameters in the stability studies are listed in
Appendix 1. Analytical procedures should be fully val idated and stability -indicating. Whether
and to what extent replication should be performed will depend on the results of validation
studies.

Shelf-life acceptance criteria should be derived from consideration of all available stability
information. It m ay be appropriate to have justifiable differences between the shel-life and
release acceptance criteria based on the stability evaluation and the changes observed on
storage. Any differences between the release and sheHlife acceptance criteria for antimicrobial
preservative content should be supported by a validated correlation of chemical content and
preservative effectiveness demonstrated during development of the pharmaceutical product
with the product in its final formulation (except for preservative concentration) intended for
marketing. A single primary stability batch of the FPP should be tested for effectiveness of the
antimicrobial preservative (in addition to preservative content) at the proposed shelf -life for
verification purposes, regardless of whether there is a difference between the release and sheHl
life acceptance criteria for preservative content.

2.2.5 Testing frequency

For long-term studies, frequency of testing should be sufficient to establish the stability profile
of the FPP.
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For products with a proposed shelf -life of at least 12 months, the frequency of testing at the
long-term storage condition should normally be every three months over the first year, every
six months over the second year and annually thereafter throughout the proposed shelf-life.

At the accelerated storage condition, a minimum of three time points, including the initial and
final time points (e.g. 0, 3 and 6 months), from a six-month study is recommended. Where an
expectation (based on development experiencg exists that results from accelerated testing are
likely to approach significant change criteria, testing should be increased either by adding
samples at the final time point or by including a fourth time point in the study design.

Reduced designs, i.e.matrixing or bracketing, where the testing frequency is reduced or certain
factor combinations are not tested at all, can be applied if justified (3).

2.2.6 Storage conditions

In general an FPP should be evaluated under storage conditions with specified tolerances that
test its thermal stability and, if applicable, its sensitivity to moisture or potential for solvent loss.
The storage conditions and the lengths of studies chosen should be sufficient to cover storage,
shipment and subsequent use with due regard to the climatic conditions in which the product is
intended to be marketed.

Photostability testing, which is an integral part of stress testing, should be conducted on at least
one primary batch of the FPP if appropriate. More details can be found in other guidelines ( 3).

The orientation of the product during storage, i.e. upright versus inverted, may need to be
included in a protocol where contact of the product with the closure system may be expected to
affect the stability of the products cont ained, or where there has been a change in the container
closure system.

Storage condition tolerances are usually defined as the acceptable variations in temperature and
relative humidity of storage facilities for stability studies. The equipment used sh ould be

capable of controlling the storage conditions within the ranges defined in these guidelines. The

storage conditions should be monitored and recorded. Short-term environmental changes due
to opening of the doors of the storage facility are accepted as unavoidable. The effect of
excursions due to equipment failure should be assessed, addressed and reported if judged to
affect stability results.

Excursions that exceed the defined tolerances for more than 24 hours should be described in the
study report and their effects assessed. The longterm testing should cover a minimum of six or
12 months at the time of submission and should be continued for a period of time sufficient to
cover the proposed shelf-life. For an FPP containing an API that is known to be stable and
where no significant change is observed in the FPP stability studies at accelerated and longterm
conditions for at least 6 months data covering a minimum of six months should be submitted.
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Additional data accumulated during the assessment period of the registration application
should be submitted to the authorities if requested. Data from the accelerated storage condition
can be used to evaluate the effect of shoriterm excursions outside the label storage conditions
(such as might occur during shipping). Long -term and accelerated storage conditions for FPPs
are detailed in the sections below. The general case applies if the FPP is not specifically covered
by a subsequent section (2.1.7.1). Alternative storage conditions can be used if jusfied.

2.2.6.1General case
Study Storage condition Minimum time period covered by data at submission

Longterm
30°C +2°C/75% RH = 5% RH
12 months or 6 months as referred to in section 2.2.6

Accelerated
40 °C + 2 °C/75% RH *= 5% RH 6 months

In gener a | 0significant changedé for an FPP is defined

i. A change from the initial content of API(s) of 5% or more detected by assay, or failure to
meet the acceptance criteria for potency when using biological or immunological
procedures. (Note Other values may be applied, if justified, to certain products, such as
multivitamins and herbal preparations.)

ii.  Any degradation product exceeding its acceptance criterion.

iii. Failure to meet the acceptance criteria for appearance, physical attribute and
functionality test (e.g. colour, phase separation, resuspendability, caking, hardness, and
dose delivery per actuation). However, some changes in physical attributes (e.g.
softening of suppositories, melting of creams, and partial loss of adhesion for
transdermal products) may be expected under accelerated conditions. Also, as
appropriate for the dosage form:

iv.  failure to meet the acceptance criterion for pH; or

v. failure to meet the acceptance criteria for dissolution for 12 dosage units.

2.2.6.2FPPs packaged in impermeable catainers

Parameters required to classify the packaging materials as permeable or impermeable depend
on the characteristics of the packaging material, such as thickness and permeability coefficient.
The suitability of the packaging material used for a part icular product is determined by its
product characteristics. Containers generally considered to be moisture impermeable include
glass ampoules.

Sensitivity to moisture or potential for solvent loss is not a concern for FPPs packaged in
impermeable containers that provide a permanent barrier to passage of moisture or solvent.
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Thus stability studies for products stored in impermeable containers can be conducted under
any controlled or ambient relative humidity condition.

2.2.6.3 FPPs packaged in serapermeable containers

Aqueous-based products packaged in semipermeable containers should be evaluated for
potential water loss in addition to physical, chemical, biological and microbiological stability.
This evaluation can be carried out under conditions of | ow relative humidity, as discussed
below. Ultimately it should be demonstrated that aqueous -based FPPs stored in seni
permeable containers could withstand environments with low relative humidity.

Other comparable approaches can be developed and reported br non-aqueous, solventbased
products.

Study Storage condition Minimum time period covered by data at submission

Longterm
30°C £ 2°C/35% RH + 5% RH
12 months

Accelerated

40 °C + 2 °C/not more than
(NMT) 25% RH

6 months

Products meeting the long-term storage conditions and the accelerated conditions, as specified
in the table above, have demonstrated the integrity of the packaging in semi-permeable
containers.

A 5% loss in water from its initial value is considered a significant change for a produ ct

packaged inasemiper meabl e container after an equivalent
not more than (NMT) 25% RH. However, for small containers (1 ml or less) or unit -dose
products, a water | oss of 5% or nswonage atad °C/AIMT an equ
25% RH may be appropriate, if justified.

An alternative approach to studies at the low relative humidity as recommended in the table
above (for either long-term or accelerated testing) is to perform the stability studies under
higher relative humidity and deriving the water loss at the low relative humidity through
calculation. This can be achieved by experimentally determining the permeation coefficient for
the container closure system or, as shown in the example below, using the catulated ratio of
water loss rates between the two humidity conditions at the same temperature. The permeation
coefficient for a container closure system can be experimentally determined by using the worst-
case scenario (e.g. the most diluted of a series ofoncentrations) for the proposed FPP.
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2.2.6.4FPPs intended for storage in a refrigerator
Study Storage condition Minimum time period covered by data at submission

Longterm
5°C £ 3 °C 12 months

Accelerated

25°C +2°C/60% RH + 5% RH or
30°C +2 T/65% RH *+ 5% RH or
30°C %2 °C/75% RH + 5% RH

6 months

Whether accelerated stability studies are performed at 25 + 2 °C/60% RH + 5% RH or 30 °C + 2
°C/65% RH £ 5% RH or 30 °C + 2 °C/75% RH % 5% RH is based on a riskbased evaluation.
Testing at a more ®vere accelerated condition can be an alternative to the storage condition at
25 °C/60% RH or 30 °C/65% RH.

If the FPP is packaged in a semipermeable container, appropriate information should be
provided to assess the extent of water loss.

Data from refrigerated storage should be assessed according to the evaluation section of these
guidelines, except where explicitly noted below.

I f significant c¢change occurs between three and s
condition, the proposed shelf-life should be based on the data available from the long-term
storage condition.

| f significant change occurs within the first t h
condition, a discussion should be provided to address the effect of short-term excursions

outside the label storage condition, e.g. during shipment and handling. This discussion can be

supported, if appropriate, by further testing on a single batch of the FPP for a period shorter

than three months but with more frequent testing tha n usual. It is considered unnecessary to

continue to test a product throughout six months when a significant change has occurred within

the first three months of accelerated studies at the specific condition chosen in accordance with

the risk analysis.

2.2.6.5FPPs intended for storage in a freezer
Study Storage condition Minimum time period covered by data at submission

Longterm
020 °C £ 5 °C 12 months
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For FPPs intended for storage in a freezer, the sheHife should be based on the long-term data
obtained at the long-term storage condition. In the absence of an accelerated storage condition
for FPPs intended to be stored in a freezer, testing on a single batch at an elevated temperature
(e.g. 5°C+x3°Cor25°C+2°Cor30°Cz=2-°C)for an approjate time period should be
conducted to address the effect of shortterm excursions outside the proposed label storage
condition.

2.2.6.6FPPs intended for storage below-20 C

FPPs intended for storage at temperatures below -20 °C should be treated ona caseby-case
basis.

2.2.7 Stability commitment

When the available long-term stability data on primary batches do not cover the proposed shelf -
life granted at the time of approval, a commitment should be made to continue the stability
studies post-approval to firmly establish the shelf -life.

Where the submission includes long-term stability data from the production batches as
specified in section 2.2.2 covering the proposed shelflife, a post-approval commitment is
considered unnecessary. Otherwise, ore of the following commitments should be made: -

1. If the submission includes data from stability studies on at least the number of production
batches specified in section 2.2.2, a commitment should be made to continue the longterm
studies throughout the pr oposed shelf-life and the accelerated studies for six months.

2. If the submission includes data from stability studies on fewer than the number of
production batches specified in section 2.2.2, a commitment should be made to continue the
long-term studies throughout the proposed shelf-life and the accelerated studies for six
months, and to place additional production batches, to a total of at least three, on long-term
stability studies throughout the proposed shelf -life and on accelerated studies for six
months.

3. If the submission does not include stability data on production batches, a commitment
should be made to place the first two or three production batches (see section 2.2.2) on long
term stability studies throughout the proposed shelf -life and on accelerated studies for six
months.

The stability protocol used for studies on commitment batches should be the same as that for
the primary batches, unless otherwise scientifically justified.

2.2.8Evaluation

A systematic approach should be adopted to the presentation and evaluation of the stability
information, which should include, as appropriate, results from the physical, chemical,
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biological and microbiological tests, including particular attributes of the dosage form (for
example, dissolution rate for solid oral dosage forms).

The purpose of the stability study is to establish, based on testing a minimum number of
batches of the FPP as specified in section 2.2.2, a shelife and label storage instructions
applicable to all future batches of the FPP manufactured under similar circumstances. The
degree of variability of individual batches affects the confidence that a future production batch
will remain within specification throughout its shelf -life.

Where the data show so little degradation and so little variability that it is apparent from
looking at the data that the requested shelf-life will be granted, it is normally unnecessary to go
through the statistical analysis. However, a provisional shelf -life of 24 months may be
established provided the following conditions are satisfied:

1. The APl is known to be stable (not easily degradable).

2. Stability studies, as outlined above in section 2.1.11, have been performed and no significant
changes have been observed.

3. Supporting data indicate that similar f ormulations have been assigned a shelflife of 24
months or more.

4. The manufacturer will continue to conduct long -term studies until the proposed shelf -life
has been covered, and the results obtained will be submitted to the national medicines
regulatory authority.

An approach for analysing the data on a quantitative attribute that is expected to change with
time is to determine the time at which the 95% one-sided confidence limit for the mean curve
intersects the acceptance criterion. If analysis shows that the batch-to-batch variability is small,
it is advantageous to combine the data into one overall estimate. This can be done by first
applying appropriate statistical tests (e.g. p values for level of significance of rejection of more
than 0.25) to the dopes of the regression lines and zero time intercepts for the individual
batches. If it is inappropriate to combine data from several batches, the overall shelf-life should
be based on the minimum time a batch can be expected to remain within acceptance dteria.

The nature of any degradation relationship will determine whether the data should be
transformed for linear regression analysis. Usually the relationship can be represented by a
linear, quadratic or cubic function on an arithmetic or logarithmic scale. As far as possible, the
choice of model should be justified by a physical and/or chemical rationale and should also
take into account the amount of available data (parsimony principle to ensure a robust
prediction).

Statistical methods should be employed to test the goodness of fit of the data on all batches and
combined batches (where appropriate) to the assumed degradation line or curve.
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Limited extrapolation of the long -term data from the long -term storage condition beyond the
observed range to extend the shelf-life can be undertaken, if justified. This justification should

be based on what is known about the mechanism of degradation, the results of testing under
accelerated conditions, the goodness of fit of any mathematical model, batch size and the
existence of supporting stability data. However, this extrapolation assumes that the same
degradation relationship will continue to apply beyond the observed data.

Any evaluation should consider not only the assay but also the degradation product s and other
appropriate attributes. Where appropriate, attention should be paid to reviewing the adequacy
of evalwuation |Iinked to FPP stability and degrada

2.2.9Statements and labelling

A storage statement should be established for the label based on the stability evaluation of the

FPP. Where applicable, specific instructions should be provided particularly for FPPs that
cannot tolerate freezing. Terms such as oOambient
avoided.

There should be a direct link between the storage statement on the label and the demonstrated
stability of the FPP. An expiry date should be displayed on the container label. The

recommended labelling statements for use, if supported by the stability st udies, are provided in

Appendix 2.

In principle, FPPs should be packed in containers that ensure stability and protect the FPP from
deterioration. A storage statement should not be used to compensate for inadequate or inferior
packaging. Additional label ling statements could be used in cases where the results of the
stability testing demonstrate limiting factors (see also Appendix 2).

2.2.10 Inuse stability

The purpose of in-use stability testing is to provide information for the labelling on the
preparation, storage conditions and utilization period of multi -dose products after opening,
reconstitution or dilution of a solution, e.g. an antibiotic injection supplied as a powder for
reconstitution.

As far as possible the test should be designed to simuate the use of the FPP in practice, taking
into consideration the filling volume of the container and any dilution or reconstitution before
use. At intervals comparable to those which occur in practice appropriate quantities should be
removed by the withd rawal methods normally used and described in the product literature.

The physical, chemical and microbial properties of the FPP susceptible to change during storage
should be determined over the period of the proposed in -use sheltlife. If possible, testing
should be performed at intermediate time points and at the end of the proposed in -use shelflife
on the final amount of the FPP remaining in the container. Specific parameters, e.g. for liquids
and semi-solids, preservatives, per content and effectiveness, need to be studied.
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A minimum of two batches, at least pilot -scale batches, should be subjected to the test. At least
one of these batches should be chosen towards the end of its shelfife. If such results are not
available, one batch should be tesed at the final point of the submitted stability studies.

This testing should be performed on the reconstituted or diluted FPP throughout the proposed
in-use period on primary batches as part of the stability studies at the initial and final time
points and, if full shelf -life, long term data are not available before submission, at 12 months or
the last time point at which data will be available.

In general this testing need not be repeated on commitment batches (see 2.2.10).
2.2.11 Variations

Once the FPP has been registered, additional stability studies are required whenever variations
that may affect the stability of the APl or FPP are made, such as major variations (3).

The following are examples of such changes:

change in the manufacturing pr ocess;

change in the composition of the FPP;

change of the immediate packaging;

change in the manufacturing process of an API.

jun 1 B 1 S ) S 1

In all cases of variations, the applicant should investigate whether the intended change will or
will not have an impact o n the quality characteristics of APls and/or FPPs and consequently on
their stability.

The scope and design of the stability studies for variations and changes are based on the
knowledge and experience acquired on APIs and FPPs.

The results of these stalility studies should be communicated to the regulatory authorities
concerned (14).

2.2.12 Ongoing stability studies

After a marketing authorization has been granted, the stability of the FPP should be monitored
according to a continuous appropriate prog ramme that will permit the detection of any stability
issue (e.g. changes in levels of impurities or dissolution profile) associated with the formulation
in the container closure system in which it is marketed. The purpose of the On-going stability
programme is to monitor the product over its shelf -life and to determine that the product
remains, and can be expected to remain, within specifications under the storage conditions on
the label.
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This mainly applies to the FPP in the container closure system in which it is supplied, but

consideration should also be given to inclusion in the programme of bulk products. For

example, when the bulk product is stored for a long period before being packaged and/or

shipped from a manufacturing site to a packaging site, the impact on the stability of the
packaged product should be evaluated and studied. Generally this would form part of

development studies, but where this need has not been foreseen, inclusion of a oneoff study in

the on-going stability programme could pr ovide the necessary data. Similar considerations
could apply to intermediates that are stored and used over prolonged periods.

The on-going stability programme should be described in a written protocol and results
formalized as a report.

The protocol for an on-going stability programme should extend to the end of the shelf -life
period and should include, but not be limited to, the following parameters:
1. Number of batch(es) per strength and different batch sizes, if applicable.
The batch size should be recorded, if different batch sizes are employed;
Relevant physical, chemical, microbiological and biological test
Methods;
Acceptance criteria;
Reference to test methods;
Description of the container closure system(s);
Testing frequency;
Description of the conditions of storage (standardized conditions for long -term testing
as described in these guidelines, and consistent with the product labelling, should be
used); and
10. Other applicable parameters specific to the FPP.

©COoNOA~®DN

The protocol for the on-going stability programme can be different from that of the initial long -
term stability study as submitted in the marketing authorization dossier provided that this is
justified and documented in the protocol (for example, the frequency of testing, or when
updating to me et revised recommendations).

The number of batches and frequency of testing should provide sufficient data to allow for
trend analysis. Unless otherwise justified, at least one batch per year of product manufactured
in every strength and every primary pac kaging type, if relevant, should be included in the
stability programme (unless none is produced during that year). The principle of bracketing

and matrixing designs may be applied if scientifically justified in the protocol ( 15).

In certain situations additional batches should be included in the on -going stability programme.
For example, an ongoing stability study should be conducted after any significant change or
significant deviation to the processor container closure system. Any reworking, reprocessi ng or
recovery operation should also be considered for inclusion (13).

Out-of-specification results or significant atypical trends should be investigated. Any confirmed
significant change, out-of-specification result, or significant atypical trend should be reported
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immediately to the relevant competent authorities. The possible impact on batches on the
market should be considered in consultation with the relevant competent authorities.

A summary of all the data generated, including any interim conclusio ns on the programme,
should be written and maintained. This summary should be subjected to periodic review.

3. GLOSSARY

The definitions provided below apply to the words and phrases used in this guideline.
Although an effort has been made to use standard definitions as far as possible, they may have
different meanings in other contexts and documents. The following definitions are provided to
facilitate interpretation of the guidelines. The definitions are consistent with those published in
other WHO quali ty assurance guidelines.

Accelerated testing

Studies designed to increase the rate of chemical degradation and physical change of an API or
FPP by using exaggerated storage conditions as part of the stability testing programme. The
data thus obtained, in addition to those derived from long -term stability studies, may be used to
assess longer term chemical effects under noraccelerated conditions and to evaluate the impact
of short-term excursions outside the label storage conditions, as might occur during shipping.
The results of accelerated testing studies are not always predictive of physical changes.

Bracketing

The design of stability schedule such that only samples at the extremes of certain design factors,
e.g. strength and package size, are testedat all-time points as in a full design. The design
assumes that the stability of any intermediate levels is represented by the stability of the
extremes tested.

Where a range of strengths is to be tested, bracketing is applicable if the strengths are idatical
or very closely related in composition (e.g. for a tablet range made with different compression
weights of a similar basic granulation, or a capsule range made by filling different plug fill
weights of the same basic composition into different size capsule shells). Bracketing can be
applied to different container sizes or different fills in the same container closure system.
Commitment batches

Production batches of an APl or FPP for which the stability studies are initiated or completed
post-approv al through a commitment made in a regulatory application.

Impermeable containers
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Containers that provide a permanent barrier to the passage of gases or solvents e.g. sealed
aluminium tubes for semisolids, sealed glass ampoules for solutions and
aluminium /aluminium blisters for solid dosage forms.

In use
SedJtilization period

Longterm stability studies

Experiments on the physical, chemical, biological, biopharmaceutical and microbiological
characteristics of an API or FPP, during and beyond the expeded shelf-life and storage periods
of samples under the storage conditions expected in the intended market. The results are used
to establish the re-test period or the shelf-life, to confirm the projected re -test period and shelf-
life, and to recommend storage conditions.

Matrixing

The design of a stability schedule such that a selected subset of the total number of possible
samples for all factor combinations is tested at a specified time point. At a subsequent time
point, another subset of samples for dl factor combinations is tested. The design assumes that
the stability of each subset of samples tested represents the stability of all samples at a given
time point. The differences in the samples for the same FPP should be identified as, for example,
covering different batches, different strengths, different sizes of the same container closure
system, and, possibly in some cases, different container closure systems.

On-going stability study

The study carried out by the manufacturer on production batches according to a predetermined
schedule in order to monitor, confirm and extend the projected re -test period (or shelf-life) of
the API, or confirm or extend the shelf-life of the FPP.

Pilot-scale batch

A batch of an API or FPP manufactured by a procedure fully representative of and simulating
that to be applied to a full production -scale batch. For example, for solid oral dosage forms, a
pilot scale is generally, at a minimum, one-tenth that of a full production scale or 100 000 tablets
or capsules, whichever is the larger; unless otherwise adequately justified.

Provisional shelfife

A provisional expiry date which is based on acceptable accelerated and available long-term data
for the FPP to be marketed in the proposed container closure system.

Reted date
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The date after which an active API should be re-examined to ensure that the material is still in
compliance with the specification and thus is still suitable for use in the manufacture of an FPP.

Retest period

The period of time during which th e API is expected to remain within its specification and,
therefore, can be used in the manufacture of a given FPP, provided that the API has been stored
under the defined conditions. After this period a batch of API destined for use in the
manufacture of an FPP should be retested for compliance with the specification and then used
immediately. A batch of API can be re-tested multiple times and a different portion of the batch
used after each retest, as long as it continues to comply with the specification. For most
substances known to be labile, it is more appropriate to establish a sheltlife than a re-test
period. The same may be true for certain antibiotics.

Significant changéSee section 2.2.6.1.)

I n general oOsignificantdasthangedé for an FPP is def

1. A 5% or more change in assay from its initial content of API(s), or failure to meet the
acceptance criteria for potency when using biological or immunological procedures. ( Note
other values may be applied, if justified, to certain products, su ch as multivitamins and
herbal preparations.)

2. Any degradation product exceeding its acceptance criterion.

1. Failure to meet the acceptance criteria for appearance, physical attribute and functionality
test (e.g. colour, phase separation, resuspendability, caking, hardness, dose delivery per
actuation). However, some changes in physical attributes (e.g. softening of suppositories,
melting of creams or partial loss of adhesion for transdermal products) may be expected
under accelerated conditions. Also, as appropriate for the dosage form.

4. Failure to meet the acceptance criterion for pH.

Or

5. Failure to meet the acceptance criteria for dissolution for 12 dosage units.

Stability indicating methods

Validated analytical procedures that can detect the changes with time in the chemical, physical

or microbiological properties of the API or FPP, and that are specific so that the content of the

API, degradation products, and other components of interest can be accurately measured
without interference.
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Stablity studies (stability testing)

Long-term and accelerated (and intermediate) studies undertaken on primary and/or
commitment batches according to a prescribed stability protocol to establish or confirm the re -
test period (or shelf-life) of an API or the shelf-life of an FPP.

Stress testing (of the API)

Studies undertaken to elucidate the intrinsic stability of API(s). Such testing is part of the
development strategy and is normally carried out under more severe conditions than those
used for accelerated testing.

Stress testing (of the FPP)

Studies undertaken to assess the effect of severe conditions on the FPP. Such studies include
photo stability testing and specific testing on certain products (e.g. metered dose inhalers,
creams, emulsions, refrigerated aqueous liquid products).

Supporting stability data

Supplementary data, such as stability data on small-scale batches, related formulations, and
products presented in containers not necessarily the same as those proposed for marketing, and
scientific rationales that support the analytical procedures, the proposed re-test period or the
shelf-life and storage conditions.

Utilization period

A period of time during which a reconstituted preparation of the finished dosage form in an
unopened multi -dose mntainer can be used.
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PART III:

GUIDELINES ON THERAPEUTIC EQUIVALENCE REQUIREMENTS
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ABBREVIATIONS AND ACRONYMS

APls
BCS
BMGF
BMR
CoA
EAC
EAC-MRH
EMA

f2
FEAPM
GCP
GMP
LTR
MA
MAH
MER
NEPAD
pKa

SD
TWG
USFDA
WHO

Ae (0-)
AUC (0-t)-

AUC (0D}
AUC (0-F )
AUC (0.72n)
Cmax:

Cmax,ss:
residual area
Rmax

tmax:

tmax,ss:

'El/z :

|,

SmPC

Active Pharmaceutical Ingredients
Biopharmaceutics Classification System

Bill and Melinda Gates Foundation

Batch Manufacturing Record

Certificate of Analysis

East African Community

East African Community Medicines Regulatory
European Medicines Agency

Similarity factor

Federation of East African Pharmaceutical Manufacturers
Good Clinical Practice

Good Manufacturing Practice

Local Technical Representative

Marketing Authorization

Marketing Authoriza tion Holder

Medicines Evaluation and Registration

New Partnership for African Development
Dissociation constant

Standard deviation

Technical Working Group

United States Food and Drug Administration
World Health Organization

Cumulative urinary excretion of unchanged drug from administration
until time t;

Area under the plasma concentration curve from administration to last

observed concentration at time t;
Area under the plasma concentration curve extrapolated to infinite time;
AUC during a dosage interval at steady state;

Area under the plasma concentration curve from administration to 72h;
Maximum plasma concentration;

Maximum pla sma concentration at steady state;
Extrapolated area (AUCpp)- AUC o))/ AUC (b}
Maximal rate of urinary excretion;

Time until C nax is reached;

Time until C maxssiS reached;

Plasma concentration half-life;

Terminal rate constant;

Summary of Product Characteristics
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DEFINITIONS

Absorption - the uptake of substance from a solution into or across tissues. As a time

dependent process; absorption can include passive diffusion, facilitated passive diffusion (with

a carrier molecule), and active transport. A Pharmaceutical product is considered to be highly

absorbed when the measured extent of absorption of the highest therapeutic dose is greater or

equal to (O) 85%. Hi gh mmnibteenl dosetabsorbed. O 85 % of the a

Active moiety (Active): is the term used for the therapeutically active entity in the final
formulation of a medicine, irrespective of the form of the APl. The active is alternative
terminology with the same meaning. For examp le, if the API is propranolol hydrochloride, the
active moiety (and the active) is propranolol.

Active Pharmaceutical Ingredient (API): A substance or compound that is intended to be used
in the manufacture of a pharmaceutical product as a therapeutically active ingredient.

Bioavailability: refers to the rate and extent to which the API, or its active moiety, is absorbed

from a pharmaceutical product and becomes available at the site of action. Itmay be useful to

di stinguish betweenl|l alhiel idOtaypsodbfut e bi vamaidosage f
that (100 %) following intravenous administration (e.g. oral solution vs. intravenous), and the
orelative bioavailabilityd as compared with anoth
non-intravenous route (e.g. tablets vs. oral solution).

Bioequivalence: Two pharmaceutical products are bioequivalent if they are pharmaceutically
equivalent or pharmaceutical alternatives and if their bioavailabilities in terms of peak (C max
and Tmax) and total exposure (AUC) after administration of the same molar dose under the same
conditions are similar to such a degree that their effects with respect to both efficacy and
safetycan be expected to be essentially the same. Bioequivalence focuses on the equivalence of
release of the active pharmaceutical ingredient from the pharmaceutical product and its
subsequent absorption into the systemic circulation. Comparative studies using clinical or
pharmacodynamic end points may also be used to demonstrate bioequivalence.

Biop harmaceutics Classification System (BCS) -based biowaivers are meant to reduce the need
for establishing in vivo bioequivalence in situations where in vitro data may be considered to
provide a reasonable estimate of the relative in vivo performance of two products. The BCS is a
scientific approach designed to predict medicinal absorption based on the agueous solubility
and intestinal absorptive characteristics of the Pharmaceutical product.

Biowaiver: The term biowaiver is applied to a regulatory drug appro val process when the
dossier (application) is approved based on evidence of equivalence other than through in vivo
equivalence testing.

Comparator product : is a pharmaceutical product with which the generic product is intended to
be interchangeable in clinical practice. The comparator product will normally be the innovator
product for which efficacy, safety and quality have been established.
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Critical dose medicinal - Medicinal product where comparatively small differences in dose or
concentration lead to dose- and concentration-dependent, serious therapeutic failures and/or
serious adverse medicinal reactions which may be persistent, irreversible, slowly reversible, or
life threatening, which could result in hospitalization or prolongation of existing
hospitalization, persistent or significant disability or incapacity, or death. Adverse reactions that
require significant medical intervention to prevent one of these outcomes are also considered to
be serious.

Dose solubility volume (DSV) - the highest therapeutic dose [milligram (mg)] divided by the
solubility of the substance [milligram/milliliter (mg/mL)] at a given pH and temperature. For
example, if a Pharmaceutical product has a solubility of 31 mg/mL at pH 4.5 (37°C) and the
highest dose is 500 mg, hen DSV = 500 mg/31 mg/mL = 16 mL at pH 4.5 (37°C).

Fixed-dose combination (FDC): A combination of two or more active pharmaceutical
ingredients in a fixed ratio of doses. This term is used generically to mean a particular
combination of active pharmaceutical ingredients irrespective of the formulation or brand. It
may be administered as single entity products given concurrently or as a finished
pharmaceutical product.

Generic Pharmaceutical Product is a pharmaceutically equivalent product that may or ma y not
be therapeutically equivalent or bioequivalent. Generic pharmaceutical products that are
therapeutically equivalent are interchangeable.

High solubility: A Pharmaceutical product is classified as highly soluble if the highest
therapeutic dose of the Pharmaceutical product is completely soluble in 250 mL or less of
solventoverthe pHrangeof1.2-6 . 8 at 37 N 1AC, that is (i.e.

Highest dose - highest approved therapeutic dose for the Pharmaceutical product in Tanzania.
If not currently approved in Tanzania, the highest proposed dose is applicable.

Low absorption: less than (<) 85% of the administered dose absorbed.

Low solubility: A Pharmaceutical product is classified as a low solubility compound if the
highest therapeutic dose of the Pharmaceutical product is not completely soluble in 250 mL of
solvent at any pH within the pH range of 1.2 -6.8 at 37 £ 1°C, i.e., DSV greater than (>) 250 mL at
any pH within the range.

Metabonate - a substance which appears to be ametabolite but is actually an artefact formed
during experimental conditions [for example (e.g.), isolation and storage].

Pharmaceutical alternatives: Pharmaceutical products are pharmaceutical alternatives if they
contain the same active moiety but differ either in chemical form (e.g. salt, ester) of that moiety
or in the dosage form or strength, administered by the same route of administration but are
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otherwise not pharmaceutically equivalent. Pharmaceutical alternatives do not necessarily
imply bioequ ivalence.

Pharmaceutical Dosage Form: A pharmaceutical dosage form is the form of the completed
pharmaceutical product e.g. tablet, capsule, injection, elixir, suppository.

Pharmaceutical Equivalence: Pharmaceutical products are pharmaceutically equivalent if they
contain the same amount of the same API(s) in the same dosage form, if they meet the same or
comparable standards and if they are intended to be administered by the same route.
Pharmaceutical equivalence does not necessarily imply bioequivalence as differences in the
excipients and/or the manufacturing process can lead to changes in dissolution and/or
absorption.

Pharmaceutical Product: Any preparation for human (or animal) use, containing one or more
APIs with or without pharmaceutical excipien ts or additives, that is intended to modify or
explore physiological systems or pathological states for the benefit of the recipient.

Proportionally Similar Dosage Forms/Products: Pharmaceutical products are considered
proportionally similar in the follow ing cases:

Rapidly dissolving product - a product in which not less than 85% of the labelled amount is
released within 30 minutes or less during a product dissolution test under the conditions
specified in these guidelines.

Solution - a homogenous mixture in a single phase with no precipitate.

Therapeutic Equivalence : Two pharmaceutical products are therapeutically equivalent if they
are pharmaceutically equivalent or are pharmaceutical alternatives and, after administration in
the same molar dose, tteir effects with respect to both efficacy and safety are essentially the
same, as determined from appropriate bioequivalence, pharmacodynamic, clinical or in vitro
studies.

Very rapidly dissolving product - not less than 85% of the labelled amount is rekased within

15 minutes or less during a product dissolution test under the conditions specified in this
guidelines.
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1.0 INTRODUCTION

The objective of this guideline is to specify the requirements for the design, conduct, and
evaluation of bioequivalence studies for immediate release and modified release dosage forms
with systemic action.

Two medicinal products containing the same active substance are considered bioequivalent if
they are pharmaceutically equivalent or Pharmaceutical alternatives and their bioavailabilities
(rate and extent) after administration in the same molar dose lie within acceptable predefined
limits. These limits are set to ensure comparablein vivo performance, i.e. similarity in terms of
safety and efficacy.

In bioequivalence studies, the plasma concentration time curve is generally used to assess the
rate and extent of absorption. Selected pharmacokinetic parameters and preset acceptance
limits allow the final decision on bioequivalence of the tested products. The absorption rate of a
drug is influenced by pharmacokinetic parameters like AUC, the area under the concentration
time curve, reflects the extent of exposure, Gnax, the maximum plasma concentration or peak
exposure, and the time to maximum plasma concentration, tmax. In applications for generic
medicinal products to TMDA, the concept of bioequivalence is fundamental.

The purpose of establishing bioequivalence is to demonstrate equivalence in biopharmaceutics
guality between the generic medicinal product and a comparator medicinal product in order to
allow bridging of preclinical tests and of clinical trials associated with the comparator medicinal
product. The definition for generic medicinal products is a product that has the same qualitative
and guantitative composition in active substances and the same pharmaceutical form as the
comparator medicinal product, and whose bioequivalence with the comparator medicinal
product has been demonstrated by appropriate bioavailability studies. The different salts,
esters, ethers, immers, mixtures of isomers, complexes or derivatives of an active substance are
considered to be the same active substance, unless they differ significantly in properties with
regard to safety and/or efficacy. Furthermore, the various immediate -release ord
pharmaceutical forms shall be considered to be one and the same pharmaceutical form. Other
types of applications may also require demonstration of bioequivalence, including variations,
fixed combinations, extensions and generic applications.

The recommendations on design and conduct given for bioequivalence studies in this guideline
may also be applied to comparative bioavailability studies evaluating different formulations
used during the development of a new medicinal product containing a new chemical entity and
to comparative bioavailability studies included in extension or generic applications that are not
based exclusively on bioequivalence data.

Generally, results from comparative bioavailability studies should be provided in support of the

safety and efficacy of each proposed product and of each proposed strength included in the
submission. In the absence of such studies, a justification supporting a waiver of this
requirement should be provided in this section for each product and each strength. For

143



example, if there are several strengths of the proposed product, and comparative bioavailability
data has not been submitted for all strengths, the applicant should provide a scientific
justification for not conducting studies on each strength. This jus tification may address issues
such as the nature of the kinetics of the drug (e.g., linear versus nonlinear), and the
proportionality of the strengths for which a waiver is sought to the strength on which a
comparative bioavailability study was conducted.

The statement of justification for waiver will include supporting data (e.g. comparative
dissolution data) which should be provided in the relevant module(s) of the CTD submission
(i.e., Modules 2-5). For example, comparative dissolution profiles should be provided in Module
3, Section 3.2.P.2 of the main Guidelines on Submission of Documentation for Marketing
Authorization of Human Pharmaceutical Products (Pharmaceutical Development).
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2.0

SCOPE

This guideline focuses on recommendations for bioequival ence studies for immediate release
formulations and modified release with systemic action. The scope is limited to chemical
entities. Biological products are not covered by these guidelines.

In case bioequivalence cannot be demonstrated using drug conceftrations, in exceptional
circumstances pharmacodynamic or clinical endpoints may be needed.

Exemptions for carrying out bioequivalence studies

Omission of BE studies must be justified except if a product fulfills one or more of the following
conditions: -

a)

b)

f)

9)

h)

Solutions, complex or simple, which do not contain any ingredient which can be regarded as
a pharmacologically active substance;

Simple agueous solutions intended for intravenous injection or infusion containing the same
active substance(s) in the sameconcentration as currently registered products. Simple
solutions do not include complex solution such as micellar or liposomal solutions;

Solutions for injection that contain the same active ingredients and excipients in the same
concentrations as currently registered products and which are administered by the same
route(s);

Products that are powder for reconstitution as a solution and the solution meets either
criterion (b) or (c) above;

Oral immediate release tablets, capsules and suspensions containig active pharmaceutical
ingredients eligible for BCS based biowaivers.

Oral solutions containing the same active ingredient(s) in the same concentration as a
currently registered or innovator oral solution and not containing excipients that may
significantly affect gastric passage or absorption of the active ingredient(s);

Products for topical use provided the product is intended to act without systemic
absorption when applied locally;

Products containing therapeutic substances, which are not systemically or locally absorbed
i.e. an oral dosage form which is not intended to be absorbed (e.g., barium sulphate enemas,
Antacid, Radioopaque Contrast Media, or powders in which no ingredient is absorbed etc.).
If there is doubt as to whether absorption occurs, a study or justification may be required,;
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)

K)

Otic or ophthalmic products prepared as aqueous solutions and containing the same active
pharmaceutical ingredient(s) in the same concentration;

The product is an oral solution, syrup, or other similarly solubili zed form;

The product is oro-dispersable product is eligible for a biowaiver application only if there is
no buccal or sublingual absorption and the product is labelled to be consumed with water;

The product is an inhalant volatile anaesthetic solution, Inhalation and nasal preparations;
The product is a reformulated product by the original manufacturer that is identical to the
original product except for colouring agents, flavouring agents or preservatives, which are

recognized as having no influence upon bioavailability;

Gases;
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3.0 MAIN GUIDLEINE TEXT
3.1 Design, conduct and evaluation of bioequivalence studies

The design, conduct and evaluation of the Bioequivalence study should comply with ICH GCP
requirements (E6).

In the following sedions, requirements for the design and conduct of comparative
bioavailability studies are formulated. Invegigator(s) should have appropriate expertise,
qualifications and competence to undertake a proposed gudy and is familiar with
pharmacokinetic theories underlying bioavailabili ty studies. The design should be based on a
reasonable knowledge of the pharmacodynamics and or the pharmacdkinetics of the adive
substance in question.

The number of studies and study design depend on the physico-chemical characteristics of the
substance, its pharmacokinetic properties and proportionality in composition, and should be

justified accordingly. In particular it may be necessary to address the linearity of
pharmacokinetics, the need for studies both in fed and fasting state, the need for
enantioselective analysis and the possibility of waiver for additional strengths (see Sections
3.1.4,3.1.5and 3.1.6).

Module 2.7.1 should list all relevant studies carried out with the product applied for, i.e.
bioequivalence studies comparing the formulation applied for (i.e. same composition and
manufacturing process) with a Comparator medicinal product approved in the EAC. Studies
should be included in the list regardless of the study outcome. Full study reports should be
provided for all studi es, except pilot studies for which study report synopses (in accordance
with ICH E3) are sufficient. Full study reports for pilot studies should be available upon
request. Study report synopses for bioequivalence or comparative bioavailability studies
conducted during formulation development should also be included in Module 2.7.
Bioequivalence studies comparing the product applied for with non -EAC Comparator products
should not be submitted and do not need to be included in the list of studies.

3.1.1 Study design
Standard design

If two formulations are compared, a randomized, two -period, two -sequence single dose
crossover design is recommended. The treatment periods should be separated by a wash out
period sufficient to ensure that drug concentrations are below the lower limit of bioanalytical
guantification in all subjects at the beginning of the second period. Normally at least 5
elimination half -lives are necessary to achieve thisThe sudy should be designed in such away
that the treatment effect (formulation effec) can be diginguished from other effeds. In order to
reduce variability a cross over design usually is the first choice.
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Alternative designs

Under certain circumstances, provided the study design and the statistical analyses are
scientifically sound, alternative well -established designs could be considered such as parallel
design for substances with very long half -life and replicate designs e.g. for substances with
highly variable pharmacokinetic characteristics (see Section 3.1.10). The taidy should be

designed in such a way that the formulation effect can be distinguished from other effects.

Other designs or methods may be chosen in spediic situations, but should be fully justified in
the protocol and final study report. The subjeds should be allocated to treatment sequences in a
randomized order. In general, single dose gudies will suffice, butthere are situations in which
steady-state gudies may be required:-

(@) If problems of senstivity preclude sufficiently precise plagsna concentration
measurement after single dose;

(b) If the intra-individual variability in the plasma concertrations or disposition rate is
inherently large;

(c) in the case of doseor time-dependent pharmacokinetics;
(d) in the case of &tended release poducts (in addition to single dose gudies)

In such deady-state dudies, the administration scheme should follow the usual dosage
recammendations.

Conduct of a multiple dose study in patients is acceptable if a single dose study cannot be
conducted in healthy volun teers due to tolerability reasons, and a single dose study is not
feasible in patients.

In the rare situation where problems of sensitivity of the analytical method preclude sufficiently
precise plasma concentration measurements after single dose administation and where the
concentrations at steady state are sufficiently high to be reliably measured, a multiple dose
study may be acceptable as an alternative to the single dose study. However, given that a
multiple dose study is less sensitive in detecting differences in Cnax, this will only be acceptable
if the applicant can adequately justify that the sensitivity of the analytical method cannot be
improved and that it is not possible to reliably measure the parent compound after single dose
administration taking into account also the option of using a supra-therapeutic dose in the
bioequivalence study (see also Section 3.1.6). Due to the recent development in the bioanalytical
methodology, it is unusual that parent drug cannot be measured accurately and pre cisely.
Hence, use of a multiple dose study instead of a single dose study, due to limited sensitivity of
the analytical method, will only be accepted in exceptional cases.

In steady-state studies, the washout period of the previous treatment can overlap with the
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build -up of the second treatment, provided the build -up period is sufficiently long (at least 5
times the terminal half -life).

3.1.2 Comparator and test products
Comparator Product

Test products in an application for a generic product or an extension of a generic product are
normally compared with the corresponding dosage form of a comparator medicinal product, if
available on the market. The product used as comparator product in the bioequivalence study
should meet the criteria stipulated in Annex [V .

In an application for extension of a medicinal product which has been initially approved by
TMDA and when there are several dosage forms of this medicinal product on the market, it is
recommended that the dosage form used for the initial approval of t he concerned medicinal
product (and which was used in clinical efficacy and safety studies) is used as comparator
product, if available on the market.

The selection of the Comparator product used in a bioequivalence study should be based on
assay contentand dissolution data and is the responsibility of the Applicant. Unless otherwise
justified, the assayed content of the batch used as test product should not differ more than 5%
from that of the batch used as comparator product determined with the test pr ocedure
proposed for routine quality testing of the test product. The Applicant should document how a
representative batch of the comparator product with regards to dissolution and assay content
has been selected. It is advisable to investigate more than ae single batch of the Comparator
product when selecting Comparator product batch for the bioequivalence study. (to be removed
and moved to guideline on comparator).

Test product
The test product used in the study should be representative of the product to be marketed and
this should be discussed and justified by the applicant. For example, for oral solid forms for

systemic action:-

a) The test product should usually originate from a batch of at least 1/10 of production scale
or 100,000 units, whichever isgreater, unless otherwise justified.

b)  The production of batches used should provide a high level of assurance that the product
and process will be feasible on an industrial scale.

In case of a production batch smaller than 100,000 units, a full production batch will be
required.

c) The characterization and specification of critical quality attributes of the finished
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pharmaceutical product, such as dissolution, should be established from the test batch, i.e.
the clinical batch for which bioequivalence has been demonstrated.

d) Samples of the product from additional pilot and/or full -scale production batches,
submitted to support the application, should be compared with those of the
bioequivalence study test batch, and should show similar in vitro dissolution pr ofiles
when employing suitable dissolution test conditions.

Comparative dissolution profile testing should be undertaken on the first three production
batches.

If full scale production batches are not available at the time of submission, the applicant should
not market a batch until comparative dissolution profile testing has been completed.

The results should be provided at a Competent Aut
are not similar together with proposed action to be taken.

For other immediate release pharmaceutical forms for systemic action, justification of the
representative nature of the test batch should be similarly established.

Impact of excipients
Identify any excipients present in either product that are known to impact on in vivo absorption
processes. Provide a literaturebased summary of the mechanism by which these effects are

known to occur should be included and relevant full discussion enclosed, if applicable.

Comparative qualitative and quantitative differences b  etween the compositions of the test
and comparator products

Identify all qualitative (and quantitative, if available) differences between the compositions of

the test and comparator products. The data obtained and methods used for the determination of
the quantitative composition of the comparator product as required by the guidance documents
should be summarized here for assessment.

Impact of the differences between the compositions of the test and comparator products

Provide a detailed comment on the impact of any differences between the compositions of the
test and comparator products with respect to drug release and in vivo absorption

Padkaging of study products
The comparator and test products should be packed in an individual way for each subj ect and

period, either before their shipment to the trial site, or at the trial site itself. Packaging
(including labelling) should be performed in accordance with good manufacturing practice.

150



It should be possible to identify unequivocally the identity of the product administered to each
subject at each trial period. Packaging, labelling and administration of the products to the
subjects should therefore be documented in detail. This documentation should include all
precautions taken to avoid and identi fy potential dosing mistakes. The use of labels with a tear-
off portion is recommended.

Subjects
Nu mber of subjects

The number of subjects to be included in the study should be based on an appropriate sample
size calculation. The number of evaluable subjects in a bioequivalence study should not be less
than 12.

The number of subjects should be determined using appropriate methods taking into account
the error variance as®ciated with the primary parameters to be studied (as estimated for a pilot
experiment, from previous studies or from published data), the dgnificance level desired and
the deviation from the comparator product compatible with bioequivalence (x 20%) and
compatible with safety and efficacy. For a parallel design study a greater number of subjects
may be requir ed to achieve sufficient study power.

Applicants should enter a sufficient number of subjects in the study to allow for dropouts.
Because replacement of subjeds cauld complicate the statistical model and analysis, dropouts
generally should not be replaced.

Selection of subjects

The subject population for bioequivalence studies should be selected with the aim of permitting

detection of differences between pharmaceutical products. The subect population for
bioequivalence gudies should be seleded with the aim to minimise variability and permit
detedion of differences béween pharmaceuical products. In order to reduce variability not

related to differences between products, the studies should normally be performed in healthy

volunteers unless the drug carries safety concerns that make this unethical. This model,in vivo
healthy volunteers, is regarded as adequate in most instances to detect formulation differences
and to allow extrapolation of the results to populations for whic h the comparator medicinal
product is approved (the elderly, children, patients with renal or liver impairment, etc.).

The inclusion/exclusion criteria should be clearly stated in the protocol. Subjects to be enrolled
in a crossover bioequivalence study should be between18-50years in age, preferably have a
Body Mass Index between 18.5 and 30 kg/ma2.

The subjects should be screened for suitability by means of clinical laboratory tests, a medical

history, and a physical e X a mi heaapeutw rtlass dhe gatety d i n g

profile, special medical investigations and precautions may have to be carried out before,
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during and after the completion of the study.

Subjects could belong to either sex; however, the risk to women of childbearing potential should
be considered. Subjects should preferably be non-smokers and without a history of alcohol or
drug abuse. Phenotyping and/or genotyping of subjects may be considered for safety or
pharmacokinetic reasons.

In parallel design studies, the treatment groups should be comparable in all known variables
that may affect the pharmacokinetics of the active substance (e.g. age, body weight, sex, ethnic
origin, smoking status, extensive/poor metabolic status). This is an essential pre-requisite to
give validity to the results from such studies.

Inclusion of patients

If the investigated active substance is known to have adverse effects and the pharmacological
effects or risks are considered unacceptable for healthy volunteers, it may be necessary to
include patients instead, under suitable precautions and supervision. In this casethe applicant

should justify the alternative.

3.14 Study conduct
Standardisation of the bioequivalence studies

The test conditions should be standardized in order to minimize the v ariability of all factors
involved except that of the products being tested. Therefore, it is recommended to standardize
diet, fluid intake and exercise.

The time of day for ingestion should be specified. Subjects should fast for at least 8 hours prior
to administration of the products, unless otherwise justified. As fluid intake may influence
gastric passage for oral administration forms, the test and comparator products should be
administered with a standardized volume of fluid (at least 150 ml). It is r ecommended that
water is allowed as desired except for one hour before and one hour after drug administration
and no food is allowed for at least 4 hours post-dose. Meals taken after dosing should be
standardized in regard to composition and time of admini stration during an adequate period of
time (e.g. 12 hours).

In case the study is to be performed during fed conditions, the timing of administration of the

finished pharmaceutical product in relation to food intake is recommended to be according to
the SmPC of the originator product. If no specific recommendation is given in the originator

SmPC, it is recommended that subjects should start the meal 30 minutes prior to administration
of the finished pharmaceutical product and eat this meal within 30 minutes .

As the bioavailability of an active moiety from a dosage form could be dependent upon
gastrointestinal transit times and regional blood flows, posture and physical activity may need
to be standardized.
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The subjects should abstain from food and drinks, which may interact with circulatory,
gastrointestinal, hepatic or renal function (e.g. alcoholic drinks or certain fruit juices such as
grapefruit juice) during a suitable period before and during the study. Subjects should not take
any other concomitant medication (including herbal remedies) for an appropriate interval
before as well as during the study. Contraceptives are, however, allowed. In case concomitant
medication is unavoidable and a subject is administered other drugs, for instance to treat
adverse events like headache, the use must be reported (dose and time of administration) and
possible effects on the study outcome must be addressed. In rare cases, the use of a concomitant
medication is needed for all subjects for safety or tolerability reasons (e.g. opioid antagonists,
anti -emetics). In that scenario, the risk for a potential interaction or bioanalytical interference
affecting the results must be addressed.

Medicinal products that according to the originator SmPC are to be used explicitly in
combination with another product (e.g. certain protease inhibitors in combination with
ritonavir) may be studied either as the approved combination or without the product
recommended to be administered concomitantly.

In bioequivalence studies of endogenous substances, factors that may influence the endogenous
baseline levels should be controlled if possible (e.g. strict control of dietary intake).

Sampling times

Several sanples of appropriate biological matrix (blood, plasma/ serum, urine) are collected at
various time intervals post-dose. The sanpling schedule depends on the pharmacokinetic
characteristics of the drug being tested. In most cases plasma or serum is the matrix of choice.
However, if the parent drug is not metabolized and is largely excreted unchanged and can be
suitably assayed in the urine, urinary drug levels may be used to assess bioequivalence, if
plasma/ serum concentrations of the drug cannot be reliably measured.

A sufficient number of samples are colleded during the absorption phase to adequately
describe the plasma concentrationtime profile should be collected. The sampling schedule
should include frequent sampling around predicted T max to provide a reliable estimate of peak
exposure. Intensive sampling is carried out around the tim e of the expected peak concentration.
In particular, the sampling schedule should be planned to avoid C max being the first point of a
concentration time curve. The sampling schedule should also cover the plasma concentration
time curve long enough to provide a reliable estimate of the extent of exposure which is
achieved if AUC .y covers at least 80% ofAUC gp) At least three to four samples are needed
during the terminal log -linear phase in order to reliably estimate the terminal rate constant
(which is needed for a reliable estimate of AUC 0.0y AUC truncated at 72 h [AUC .72n] may be
used as an alternative to AUC (o« for comparison of extent of exposure as the absorption phase
has been covered by 72 h for immediate release formulations. A sampling period longer than 72
h is therefore not considered necessary for any immediate release formulation irrespective of
the half-life of the drug. Sufficient numbers of samples should also be oll ected in the log-linear
elimination phaseof the drug so that the terminal eliminati on rate constant and half-life of the
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drug can be accurately determined. A sampling period extending to at least five terminal
elimination half-lives of the drug or five the longest half-life of the pertinent analyte (if more
than one analyte) is usually sufficient. The sanples are appropriately processedand stored
carefully un der conditions that presewe theintegrity of the analyte(s).

In multiple -dose studies, the predose sample should be taken immediately before (within 5
minutes) dosing and the last sample is recommended to be taken within 10 minutes of the
nominal time for the dosage interval to ensure an accurate determination of AUC (..

If urine is used as the biological sampling fluid, urine should normally be collected over no less
than three times the terminal elimination half -life. However, in line with the recommendations
on plasma sampling, urine does not need to be collectedfor more than 72 h. If rate of excretion
is to be determined, the collection intervals need to be as short as feasible during the absorption
phase (see also Section 3.1.5).

For endogenous substances, the sampling schedule should allow characterization of the
endogenous baseline profile for each subject in each period. Often, a baseline is determined
from 2-3 samples taken before the finished pharmaceutical products are administered. In other
cases, sampling at regular intervals throughout 1-2 day(s) prior to administration may be

necessary in order to account for fluctuations in the endogenous baseline due to circadian
rhythms (see Section 3.1.5).

Washout period

Subseajuent treatments should be sepaated by periods long enough to eliminate the previous
dose before the next one (wash-out period). In steady-state sudies wash-out of the last dose of
the previous treatment can overlap with the build-up of the second treatment, provided the
build -up period is sufficiently long (at leastfive(5) timesthe dominating half-life).

Fasting or fed conditions

In general, a bioequivalence study should be conducted under fasting conditions as this is
considered to be the most sensitive condition to detect a potential difference between
formulations. For products where the SmPC recommends intake of the innovator medicinal
product on an empty stomach or irrespective of food intake, the bioequivalence study should
hence be conducted under fasting conditions. For products where the SmPC recommends
intake of the innovator me dicinal product only in fed state, the bioequivalence study should
generally be conducted under fed conditions.

However, for products with specific formulation characteristics (e.g. microemulsions,
prolonged modified release, solid dispersions), bioequiva lence studies performed under both
fasted and fed conditions are required unless the product must be taken only in the fasted state
or only in the fed state.

154



In cases where information is required in both the fed and fasted states, it is acceptable to
conduct either two separate two -way cross-over studies or a four-way cross-over study.

In studies performed under fed conditions, the composition of the meal is recommended to be

according to the SmPC of the originator product. If no specific recommendation is given in the

originator SmPC, the meal should be a high-fat (approximately 50 percent of total caloric

content of the meal) and high -calorie (approximately 800 to 1000 kcal) meal. This test meal
should derive approximately 150, 250, and 500600 kcal fom protein, carbohydrate, and fat,

respectively. The composition of the meal should be described with regard to protein,

carbohydrate and fat content (specified in grams, calories and relative caloric content (%).

Characteristics to be investigated
Pharmacokinetic parameters (B ioavail abil ity Metrics)

In bioavailability studies, the shape and area under the plasma concentration versus time curves
are mostly used to assess rate (Gax, tmax) and extent (AUC) of exposure. Sampling points or
periods should be chosen such that the concentration versus time profile is sufficiently defined
to allow calculation of relevant parameters.

For single-dose studies, the following parameters should be measured or calculated:

a) Area under the plasma, serum or blood concentration étime curve from time zero to time t
(AUCOt), where t is the last sampling time point with a measurable concentration of the API
in the individual formulation tested. The method of calculating AUC values should be
specified. Non-compartmental methods should be used for pharmacokinetic calculations in
bioequivalence studies;

b) Cmax is the maximum or peak concentration observed representing peak exposure of API (or
metabolite) in plasma, serum or whole blood.

Usually AUCO ot and Cnax are considered to be the most relevant parameters for assessment
of bioequivalence. In addition it is rec ommended that the following parameters be estimated:

c) area under the plasma, serum or blood concentrationdtime curve from time zero to time
infinity AUCO D) representing totadd ex pdlasteke;Claster e A U
is the last measurable analyte concentration and Ke is the terminal or elimination rate
constant calculated according to an appropriate method;

d) tmaxis the time after administration of the FPP at which Cmax is observed.

For additional information the elimination parameters can be calculated:
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A T1/2 is the plasma (serum, whole blood) half-life.

For multiple -dose studies conducted with modified -release products, the following
parameters should be calculated:

A AUCF is AUC over one dosing interval (F) at stea
A Cmax;

A Cmin (Ctau) is concentration at the end of a dosing interval;

A peak trough fluctuation is percentage difference between Cmax and Cmin.

As release mechanisms of pharmaceutical products becomemore complex, e.g. products with

an immediate-release and a modified-release component, additional parameters such as partial
AUC measures may be necessary to ensure the bioequivalence of two products. When urine
samples are used, cumulative urinary recovery (Ae) and maximum urinary excretion rate are

employed instead of AUC and Cmax.

Parent compound or metabolites

In principle, evaluation of bioequivalence should be based upon measured concentrations of the
parent compound. The reason for this is that Cmax Of @ parent compound is usually more
sensitive to detect differences between formulations in absorption rate than Cmax Of @ metabolite.

Inactive pro -drugs

Also for inactive pro -drugs, demonstration of bioequivalence for parent compound is
recommended. The active metabolite does not need to be measured. However, some predrugs
may have low plasma concentrations and be quickly eliminated resulting in difficulties in
demonstrating bioequivalence for parent compound. In this situation it is acceptable to
demonstrate bioequivalence for the main active metabolite without measurement of parent
compound. In the context of this guideline, a parent compound can be considered to be an
inactive pro-drug if it has no or very low contribution to clinical efficacy.

Use of metabolite data as surrogate for active parent compound

The use of a metabolite as a surrogate for an active parent compound is not encouraged. This
can only be considered if the applicant can adequately justify that the sensitivity of the
analytical method for measurement of the parent compound cannot be improved and that it is
not possible to reliably measure the parent compound after single dose administration taking
into account also the option of using a higher single dose in the bioequivalence study. Due to
recent developments in bioanalytical methodology it is unusual that parent drug cannot be
measured accurately and precisely. Hence, the use of a metabolite as a surrogate for active
parent compound is expected to be accepted only in excepticmal cases. When using metabolite
data as a substitute for active parent drug concentrations, the applicant should present any
available data supporting the view that the metabolite exposure will reflect parent drug and
that the metabolite formation is not saturated at therapeutic doses.
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Enantiomers

The use of achiral bioanalytical methods is generally acceptable. However, the individual
enantiomers should be measured when all the following conditions are met: -

a) the enantiomers exhibit different pharmacoki netics;
b) the enantiomers exhibit pronounced difference in pharmacodynamics;

c) the exposure (AUC) ratio of enantiomers is modified by a difference in the rate of
absorption.

The individual enantiomers should also be measured if the above conditions are fu Ifilled or are
unknown. If one enantiomer is pharmacologically active and the other is inactive or has a low
contribution to activity, it is sufficient to demonstrate bioequivalence for the active enantiomer.

The use of urinary data

If drug/API concentra tions in blood are too low to be detected and a substantial amount (>
40%) of the drug/API is eliminated unchanged in the urine, then urine may serve as the
biological fluid to be sampled.

If a reliable plasma Cnax can be determined, this should be combined with urinary data on the
extent of exposure for assessing bioequivalence. When using urinary data, the applicant should
present any available data supporting that urinary excretion will reflect plasma exposure.

When urine is collected:-

a) The volume of each sample should be measured immediately after collection and
included in the report.

b)  Urine should be collected over an extended period and generally no less than seven times
the terminal elimination half -life, so that the amount excreted to infinity (Aep) can be
estimated.

c) Sufficient samples should be obtained to permit an estimate of the rate and extent of renal
excretion. For a 24hour study, sampling times of 0to 2, 2to 4, 4t0 8, 8to 12, and 12 to 24
hours post-dose are usually appropriate.

d) The actual clock time when samples are collected, as well as the elapsed time relative to
API administration, should be recorded.

Urinary Excretion Profiles: -
157



I n the case of API O6s predominantly excreted
advantageous in determining the extent of drug/API input. However, justification should also
be given when this data is used to estimate the rate of absorption.

Sampling points should be chosen so that the cumulative urinary excretion profiles can be
defined adequately so as to allow accurate estimation of relevant parameters.

The following bioavailability parameters are to be estimated: -
a) Aey, Aesas appropriate for urinary excretion studies.

b)  Any other justifiable characteristics.
c) The method of estimating AUC -values should be specified.
Endogenous substances

If the substance being studied is endogenous, the calculation of pharmacokinetic parameters
should be performed using baseline correction so that the calculated pharmacokinetic
parameters refer to the additional concentrations provided by the treatment. Administration of
supra -therapeutic doses can be considered in bioequivalence studies of endogenous drugs,
provided that the dose is well tolerated, so that the additional concentrations over baseline
provided by the treatment may be reliably determined. If a separation in exposure following
administration of different doses of a particular endogenous substance has not been previously
established this should be demonstrated, either in a pilot study or as part of the pivotal
bioequivalence study using different doses of the comparator formulation, in order to ensure
that the dose used for the bioequivalence comparison is sensitive to detect potential differences
between formulations.

The exact method for baseline correction should be pre-specified and justified in the study
protocol. In general, the standard subtractive baseline correction method, meaning either
subtraction of the mean of individual endogenous pre -dose concentrations or subtraction of the
individual endogenous pre -dose AUC, is preferred. In rare cases where substantial increases
over baseline endogenous levels are seen, baseline correction may not be needed.

In bioequivalence studies with endogenous substances, it cannot be directly assessed whether
carry-over has occurred, so extra care should be taken to ensure that the washout period is of an
adequate duration.

3.1.6 Strength to be investigated

If several strengths of a test product are applied for, it may be sufficient to establish
bioequivalence at only one or two strengths, depending on the proportionality in composition
between the different strengths and other product related issues described below. The
strength(s) to evaluate depends on the linearity in pharmacokinetics of the active substance.
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In case of nonlinear pharmacokinetics (i.e. not proportional increase in AUC with increased
dose) there may be a difference between different strengths in the sensitivity to detect potential
differences between formulations. In the context of this guideline, pharmacokinetics is
considered to be linear if the difference in dose-adjusted mean AUCs is no more than 25% when
comparing the studied strength (or strength in the planned bioequivalence study) and the
strength(s) for which a waiver is considered. In order to assess linearity, the applicant should
consider all data available in the public domain with regard to the dose proportionality and
review the data critically. Assessment of linearity will consider whether differences in dose -
adjusted AUC meet a criterion of + 25%.

If bioequivalence has been demonstrated at the strength(s) that are most sensitive to detect a
potential difference between products, in vivo bioequivalence studies for the other strength(s)
can be waived.

General biowai ver criteria

The following general requirements must be met where a waiver for additional strength(s) is
claimed:-

a) the pharmaceutical products are manufactured by the same manufacturing process,
b) the qualitative composition of the different strengths is the same,

c) the composition of the strengths are quantitatively proportional, i.e. the ratio between the
amount of each excipient to the amount of active substance(s) is the same for all strengths
(for immediate release products coating components, capsule shell, colour agents and
flavours are not required to follow this rule),

If there is some deviation from quantitatively proportional composition, condition ¢ is still
considered fulfilled if condition i) and ii) or i) and iii) below apply to the strength  used in the
bioequivalence study and the strength(s) for which a waiver is considered: -
i. the amount of the active substance(s) is less than 5 % of the tablet core weight, the weight
of the capsule content.

ii. the amounts of the different core excipients or capsule content are the same for the
concerned strengths and only the amount of active substance is changed.

iii.  the amount of a filler is changed to account for the change in amount of active substance.
The amounts of other core excipients or capsule contert should be the same for the
concerned strengths.

d) An appropriate in vitro dissolution data should confirm the adequacy of waiving
additional in vivo bioequivalence testing (see Section 3.2).
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Linear pharmacokinetics

For products where all the above conditions a) to d) are fulfilled, it is sufficient to establish
bioequivalence with only one strength.

The bioequivalence study should in general be conducted at the highest strength. For products
with linear pharmacokinetics and where the active pharmaceuti cal ingredient is highly soluble
based on BCS Biowaiver, selection of a lower strength than the highest is also acceptable.
Selection of a lower strength may also be justified if the highest strength cannot be administered
to healthy volunteers for safety/ tolerability reasons. Further, if problems of sensitivity of the
analytical method preclude sufficiently precise plasma concentration measurements after single
dose administration of the highest strength, a higher dose may be selected (preferably using
multiple tablets of the highest strength). The selected dose may be higher than the highest
therapeutic dose provided that this single dose is well tolerated in healthy volunteers and that
there are no absorption or solubility limitations at this dose.

Non -linear pharmacokinetics

For drugs with non -linear pharmacokinetics characterized by a more than proportional increase
in AUC with increasing dose over the therapeutic dose range, the bioequivalence study should
in general be conducted at the highest strengh. As for drugs with linear pharmacokinetics a
lower strength may be justified if the highest strength cannot be administered to healthy
volunteers for safety/tolerability reasons. Likewise a higher dose may be used in case of
sensitivity problems of the analytical method in line with the recommendations given for

products with linear pharmacokinetics above.

For drugs with a less than proportional increase in AUC with increasing dose over the
therapeutic dose range, bioequivalence should in most cases beestablished both at the highest
strength and at the lowest strength (or strength in the linear range), i.e. in this situation two
bioequivalence studies are needed. If the nonlinearity is not caused by limited solubility but is
due to e.g. saturation of uptake transporters and provided that conditions a) to d) above are
fulfilled and the test and comparator products do not contain any excipients that may affect
gastrointestinal motility or transport proteins, it is sufficient to demonstrate bioequivalence at
the lowest strength (or a strength in the linear range).

Selection of other strengths may be justified if there are analytical sensitivity problems
preventing a study at the lowest strength or if the highest strength cannot be administered to
healthy volunteers for safety/tolerability reasons.

Bracketing approach

Where bioequivalence assessment at more than two strengths is needed, e.g. because of
deviation from proportional composition, a bracketing approach may be used. In this situation

it can be acceptable to conduct two bioequivalence studies, if the strengths selected represent
the extremes, e.g. the highest and the lowest strength or the two strengths differing most in
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composition, so that any differences in composition in the remaining strength s is covered by the
two conducted studies.

Where bioequivalence assessment is needed both in fasting and in fed state and at two strengths
due to nonlinear absorption or deviation from proportional composition, it may be sufficient to
assess bhioequivalene in both fasting and fed state at only one of the strengths. Waiver of either
the fasting or the fed study at the other strength(s) may be justified based on previous
knowledge and/or pharmacokinetic data from the study conducted at the strength tested in
both fasted and fed state. The condition selected (fasting or fed) to test the other strength(s)
should be the one which is most sensitive to detect a difference between products.

Fixed combinations

The conditions regarding proportional composition shou Id be fulfilled for all active substances
of fixed combinations. When considering the amount of each active substance in a fixed
combination the other active substance(s) can be considered as excipients. In the case of bilayer
tablets, each layer may be casidered independently.

3.1.7 Bioanalytical methodology

The bioanalysis of bioequivalence samples should be performed in accordance with the
principles of Good Laboratory Practice (GLP). However, as human bioanalytical studies fall

outside the scope of GLP, the sites conducting the studies are not required to be monitored as
part of a national GLP compliance programme.

The bioanalytical methods used to determine the active principle and/ or its biotransformation
products in plasma, seum, blood or urine or any other suitable matrix must be well
characterized, fully validated and documented to yield reliable results that can be satisfactorily
interpreted. Within study validation should be performed using Quality control samples in each
analytical run.

The main objecive of method validation is to demonstrate the reliabili ty of a particular method
for the quantitative determination of analyt e(s) concertration in a specific biological matrix.The
main characteristics of a bioanalytical method that is essential to ensure the acceptability of the
performance and the reliability of analytical results includes but not limited to : selectivity,
senstivity, lower limit of quantitation, the response function (calibration curve performance),
accuracy, precision and stability of the analyte(s) in the biological matrix under processing
conditions and during the ertire period of storage.

The lower limit of quantitation should be 1/20 of C max Or lower, as pre-dose concentrations
should be detectable at 5% of G.ax or lower (see Section 3.1.8Carry-over effecls

Reanalysis of study samples should be predefined in the study protocol (and/or SOP) before
the actual start of the analysis of the samples. Normally reanalysis of subject samples because of
a pharmacokinetic reason is na acceptable. This is especially important for bioequivalence
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studies, as this may bias the outcome of such a study.
Analysis of samples should be conducted without information on treatment.

The validation report of the bioanalytical method should be inc luded in Module 5 of the
application.

3.1.8 Evaluation

In bioequivalence studies, the pharmacokinetic parameters should in general not be adjusted for
differences in assayed content of the test and comparator batch. However, in exceptional cases
where a comparator batch with an assay content differing less than 5% from test product cannot
be found (see Section 3.1.2 on Comparator and test product) content correction could be
accepted. If content correction is to be used, this should be prespecified in the protocol and
justified by inclusion of the results from the assay of the test and comparator products in the
protocol.

Subject accountability

Ideally, all treated subjects should be included in the statistical analysis. However, subjects in a
crossover trial who do not provide evaluable data for both of the test and comparator products
(or who fail to provide evaluable data for the single period in a parallel group trial) should not
be included.

The data from all treated subjects should be treated equally. It is not acceptable to have a
protocol which specifies that O6spared subjects wi
replacements for other subjects who have been excluded. It should be planned that all treated
subjects should be included in the analysis, even if there are no drop-outs.

In studies with more than two treatment arms (e.g. a three period study including two
comparators, one from EU and another from USA, or a four period study including test and
comparator in fed and fasted states), the analysis for each comparison should be conducted
excluding the data from the treatments that are not relevant for the comparison in question.

Reasons for exclusion

Unbiased assessment of results from randomized studies requires that all subjects are bserved
and treated according to the same rules. These rules should be independent from treatment or
outcome. In consequence, the decision to exclude a subject from the statistical analysis must be
made before bioanalysis.

In principle any reason for exclusion is valid provided it is specified in the protocol and the
decision to exclude is made before bioanalysis. However the exclusion of data should be
avoided, as the power of the study will be reduced and a minimum of 12 evaluable subjects is
required.

Examples of reasons to exclude the results from a subject in a particular period are events such
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as vomiting and diarrhoea which could render the plasma concentration -time profile unreliable.
In exceptional cases, the use of concomitant medication could bea reason for excluding a
subject.

The permitted reasons for exclusion must be pre-specified in the protocol. If one of these events
occurs it should be noted in the CRF as the study is being conducted. Exclusion of subjects
based on these prespecified criteria should be clearly described and listed in the study report.

Exclusion of data cannot be accepted on the basis of statistical analysis or for pharmacokinetic
reasons alone, because it is impossible to distinguish the formulation effects from other effects
influencing the pharmacokinetics.

The exceptions to this are:

1) A subject with lack of any measurable concentrations or only very low plasma
concentrations for comparator medicinal product. A subject is considered to have very
low plasma concentrations if its AUC is less than 5% of comparator medicinal product
geometric mean AUC (which should be calculated without inclusion of data from the
outlying subject). The exclusion of data due to this reason will only be accepted in
exceptional cases and mg question the validity of the trial.

2)  Subjects with non-zero baseline concentrations > 5% of Gax. Such data should be
excluded from bioequivalence calculation (see carry-over effects below).

The above can, for immediate release formulations, be the result of subject non-compliance and
an insufficient wash -out period, respectively, and should as far as possible be avoided by
mouth check of subjects after intake of study medication to ensure the subjects have swallowed
the study medication and by designing the study with a sufficient wash -out period. The
samples from subjects excluded from the statistical analysis should still be assayed and the
results listed (see Presentation of data below).

As stated in Section 3.1.4AUC ) should cover at least 80% of AUC oo) Subjects should not be
excluded from the statistical analysis if AUC .y covers less than 80% of AUC(0-b ) but
percentage is less than 80% in more than 20% of the observations then the validity of the study
may need to be discussed.This does not apply if the sampling period is 72 h or more and
AUC (0-72n) is used instead of AUC (o).

Parameters to be analysed and acceptance limits

In studies to determine bioequivalence after a single dose, the parameters to be analysed are
AUC ), or, when relevant, AUC p.72n, and Cmax. For these parameters the 90% confidence
interval for the ratio of the test and comparator products should be contained within the
acceptance interval of 80.00125.00%. To be inside the acceptance interval the lowr bound
should be O 80.00% when rounded to two deci
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125.00% when rounded to two decimal places.

For studies to determine bioequivalence of immediate release formulations at steady state,
AUC .+ and Cmax,ss Should be analysed using the same acceptance interval as stated above.

In the rare case where urinary data has been used,Aey should be analysed using the same
acceptance interval as stated above forAUC @y. R max should be analysed using the same
acceptance interval as for Cmax.

A statistical evaluation of tmax iS not required. However, if rapid release is claimed to be
clinically relevant and of importance for onset of action or is related to adverse events, there
should be no apparent difference in median Tmax and its variability between test and
comparator product.

In specific cases of products with a narrow therapeutic range, the acceptance interval may need
to be tightened (see Section 3.1.9). Moreover, for highly variable finished pharmaceutical
products the acceptance interval for Cmax may in certain cases be widened (see Section 3.1.10).

Statistical analysis

The assessment of bioequivalence is based upon 90% confidence intervals for the ratio of the
population geometric means (test/comparator) for the parameters under consideration. This
method is equivalent to two one -sided tests with the null hypothesis of bioinequivalence at the
5% significance level.

The pharmacokinetic parameters under consideration should be analysed using ANOVA. The
data should be transformed prior to analysis using a logarithmic transformation. A confidence

interval for the difference between formulations on the log -transformed scale is obtained from
the ANOVA model. This confidence interval is then back -transformed to obtain the desired
confidence interval for the ratio on the original scale. A non -parametric analysis is not
acceptable.

The precise model to be used for the analysis should be prespecified in the protocol. The
statistical analysis should take into account sources of variation that can be reasonably assumed
to have an effect on the response variable. The terms to be used in the ANOVA model are
usually sequence, subject within sequence, period and formulation. Fixed effects, rather than
random effects, should be used for all terms.

Carry-over effects

A test for carry-over is not considered relevant and no decisions regarding the analysis (e.g.
analysis of the first period only) should be made on the basis of such a test. The potential for
carry-over can be directly addressed by examination of the pre-treatment plasma concentrations
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in period 2 (and beyond if applicable).

If there are any subjects for whom the pre-dose concentration is greater than 5 percent of the
Cmax Value for the subject in that period, the statistical analysis should be performed with the
data from that subject for that period excluded. In a 2-period trial this will result in the subject
being removed from the analysis. The trial will no longer be considered acceptable if these
exclusions result in fewer than 12 subjects being evaluable. This approach does not apply to
endogenous drugs.

Two -stage design

It is acceptable to use a twostage approach when attempting to demonstrate bioequivalence.
An initial group of subjects can be treated and their data analysed. If bioequivalence has not
been demonstrated an additional group can be recruited and the results from both groups
combined in a final analysis. If this approach is adopted appropriate steps must be taken to
preserve the overall type | error of the experiment and the stopping criteria should be clearly

defined prior to the study.

The analysis of the first stage data should be treated as an interim analysis and both analyses
conducted at adjusted significance levels (with the confidence intervals accordingly using an
adjusted coverage probability which will be higher than 90%). For example, using 94.12%
confidence intervals for both the analysis of stage 1 and the combined data from stage 1 and
stage 2 would be acceptable, but here are many acceptable alternatives and the choice of how
much alpha to spend at the interim analysis is a
two -stage approach must be prespecified in the protocol along with the adjusted significance
levels to be used for each of the analyses.

When analyzing the combined data from the two stages, a term for stage should be included in
the ANOVA model.

Presentation of data

All individual concentration data and pharmacokinetic parameters should be listed by

formulation together with summary statistics such as geometric mean, median, arithmetic

mean, standard deviation, coefficient of variation, minimum and maximum. Individual plasma
concentration/time curves should be presented in linear/linear and log/linear scale. The

method used to derive the pharmacokinetic parameters from the raw data should be specified.

The number of points of the terminal log -linear phase used to estimate the terminal rate
constant (which is needed fordbaspecifiddi abl e esti mat e

For the pharmacokinetic parameters that were subject to statistical analysis, the point estimate
and 90% confidence interval for the ratio of the test and comparator products should be
presented.

The ANOVA tables, including the appropriat e statistical tests of all effects in the model, should
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be submitted.

The report should be sufficiently detailed to enable the pharmacokinetics and the statistical
analysis to be repeated, e.g. data on actual time of blood sampling after dose, drug
concentrations, the values of the pharmacokinetic parameters for each subject in each period
and the randomization scheme should be provided.

Drop-out and withdrawal of subjects should be fully documented. If available, concentration
data and pharmacokinetic parameters from such subjects should be presented in the individual
listings, but should not be included in the summary statistics.

The bioanalytical method should be documented in a pre -study validation report. A
bioanalytical report should be provided as well. The bioanalytical report should include a brief
description of the bioanalytical method used and the results for all calibration standards and
guality control samples. A representative number of chromatograms or other raw data should
be provided covering the whole concentration range for all standard and quality control
samples as well as the specimens analysed. This should include all chromatograms from at least
20% of the subjects with QC samples and calibration standards of the runs including these
subjects.

If for a particular formulation at a particular strength multiple studies have been performed
some of which demonstrate bioequivalence and some of which do not, the body of evidence
must be considered as a whole. Only relevant studies, as defned in Section 3.0, need be
considered. The existence of a study which demonstrates bioequivalence does not mean that
those which do not can be ignored. The applicant should thoroughly discuss the results and
justify the claim that bioequivalence has been demonstrated. Alternatively, when relevant, a
combined analysis of all studies can be provided in addition to the individual study analyses. It

is not acceptable to pool together studies which fail to demonstrate bioequivalence in the
absence of a study that does.

Narrow therapeutic index drugs

In specific cases of products with a narrow therapeutic index, the acceptance interval for AUC
should be tightened to 90.00-111.11%. Where Gax is of particular importance for safety, efficacy
or drug level monitor ing the 90.00111.11% acceptance interval should also be applied for this
parameter. For a list of narrow therapeutic index drugs (NTIDs), refer to the table below: -

Aprindine Carbamazepine
Clindamycin Clonazepam
Clonidine Cyclosporine
Digitoxin Digoxin
Disopyramide tiinyl Estradiol
Ethosuximide Guanethidine
Isoprenaline Lithium Carbonate
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Methotrexate Phenobarbital
Phenytoin Prazosin

Primidone Procainamide

Quinidine Sulfonylurea compounds
Tacrolimus Theophylline compounds
Valproic Acid Warfarin

Zonisamide Glybuzole

Highly variable drugs or finished pharmaceutical products

Highly variable fin ished pharmaceutical products (HVDP) are those whose intra-subject
variability for a parameter is larger than 30%. If an applicant suspects that a finished
pharmaceutical product can be considered as highly variable in its rate and/or extent of
absorption, a replicate crossover design study can be carried out.

Those HVDP for which a wider difference in C max is considered clinically irrelevant based on a
sound clinical justification can be assessed with a widened acceptance range. If this is the case
the acceptance criteria for Gnax can be widened to a maximum of 69.84 8 143.19%. For the
acceptance interval to be widened the bioequivalence study must be of a replicate design where
it has been demonstrated that the within -subject variability for C max of the comparator
compound in the study is >30%. The applicant should justify that the calculated intra -subject
variability is a reliable estimate and that it is not the result of outliers. The request for widened
interval must be prospectively specified in the protocol.

The extent of the widening is defined based upon the within -subject variability seen in the
bioequivalence study using scaled-average-bioequivalence according to [U, L] = exp [tK-Swr],
where U is the upper limit of the acceptance range, L is the lower limit of the acceptance range,
k is the regulatory constant set to 0.760 and s is the within -subject standard deviation of the
log-transformed values of Cmax Of the comparator product. The table below gives examples of
how different levels of var iability lead to different acceptance limits using this methodology.

Within -subject CV (%)* Lower Limit Upper Limit
30 80 125

35 77.23 129.48

40 74.62 134.02

45 72.15 138.59
050 69.84 143.19

CV (%) =100y e —1
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The geometric mean ratio (GMR) should lie within the conventional acceptance range 80.0G
125.00%.

The possibility to widen the acceptance criteria based on high intra-subject variability does not
apply to AUC where the acceptance range should remain at 80.008 125.00% regardless of
variability.

It is acceptable to apply either a 3period or a 4-period crossover scheme in the replicate design
study.

3.2 In vitro dissolution tests

General aspects of in vitro dissolution experiments are briefly outlined in (annexe 1) including
basic requirements how to use the similarity factor ( f2-test).

3.2.1 Invitro dissolution tests complementary to bioequivalence studies

The results of in vitro dissolution tests at three different buffers (normally pH 1.2 , 4.5 and 6.8)
and the media intended for finished pharmaceutical product release (QC media), obtained with
the batches of test and comparator products that were used in the bioequivalence study should
be reported. Particular dosage forms like ODT (oral dispersible tablets) may require
investigations using different experimental conditions. The results should be reported as
profiles of percent of labelled amount dissolved versus time displaying mean values and
summary statistics.

Unless otherwise justified, the specifications for the in vitro dissolution to be used for quality
control of the product should be derived from the dissolution profile of the test product batch
that was found to be bioequivalent to the comparator product (see Annex ).

In the event that the results of comparative in vitro dissolution of the biobatches do not reflect
bioequivalence as demonstrated in vivo the latter prevails. However, possible reasons for the
discrepancy should be addressed and justified.

3.2.2  Invitro dissolution test s in support of biowaiver of strengths

Appropriate in vitro dissolution should confirm the adequacy of waiving additional in vivo
bioequivalence testing. Accordingly, dissolution should be investigated at different pH values
as outlined in the previous sections (normally pH 1.2, 4.5 and 6.8) unless otherwise justified.
Similarity of in vitro dissolution (see Annex |) should be demonstrated at all conditions within
the applied product series, i.e. between additional strengths and the strength(s) (i.e. batch(es))
used for bioequivalence testing.

At pH values where sink conditions may not be achievable for all strengths in vitro dissolution
may differ between different strengths. However, the comparison with the respective strength
of the comparator medicinal product should then confirm that this finding is active
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pharmaceutical ingredient rather than formulation related. In addition, the applicant could

show similar profiles at the same dose (e.g. as a possibility two tablets of 5 mg versus one tablet
of 10 mg could be compared).

3.3 Study report

3.3.1 Bioequivalence study report

The report of a bioavailabili ty or bioequivalence study should follow the template format as
provided in the Comprehensive Bioequivalence Information Summary (CBIS), Annex V) in

order to submit the camplete documentation of its conduct and evaluation complying with
GCP-rules.

The report of the bioequivalence study should give the complete documentation of its protocol,
conduct and evaluation. It should be written in accordance with the ICH E3 guideline and be
signed by the investigator.

Names and affiliations of the responsible investigator(s), the site of the study and the period of

its execution should be stated. Audits certificate(s), if available, should be included in the
report.

The study report should include evidence that the choice of the comparator medicinal product
is in accordance with the list of comparator products. This should include the comparator
product name, strength, pharmaceutical form, batch number, manufacturer, expi ry date and
country of purchase.

The name and composition of the test product(s) used in the study should be provided. The
batch size, batch number, manufacturing date and, if possible, the expiry date of the test
product should be stated.

Certificates of analysis of comparator and test batches used in the study should be included in
an Annex to the study report.

Concentrations and pharmacokinetic data and statistical analyses should be presented in the
level of detail described above (Section 3.1.8 Presntation of data).

3.3.2 Other data to be included in an application

The applicant should submit a signed statement confirming that the test product has the same
guantitative composition and is manufactured by the same process as the one submitted for
authoriz ation. A confirmation whether the test product is already scaled -up for production

should be submitted. Comparative dissolution profiles (see Section 3.2) should be provided.

The validation report of the bioanalytical method should be included in Module 5 of the
application.
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Data sufficiently detailed to enable the pharmacokinetics and the statistical analysis to be
repeated, e.g. data on actual times of blood sampling, drug concentrations, the values of the
pharmacokinetic parameters for each subject in each period and the randomization scheme,
should be available in a suitable electronic format (e.g. as comma separated and space delimited
text files or Excel format) to be provided upon request.

3.4 Variation applications

If a product has been reformulated from the formulation initially approved or the
manufacturing method has been modified in ways that may impact on the bioavailability, an in
vivo bioequivalence study is required, unless otherwise justified. Any justification presented
should be based yon general considerations, e.g. as per Annex lll.

In cases where the bioavailability of the product undergoing change has been investigated and
an acceptable level A correlation between in vivo performance and in vitro dissolution has been
established, the requirements for in vivo demonstration of bioequivalence can be waived if the
dissolution profile in vitro of the new product is similar to that of the already approved
medicinal product under the same test conditions as used to establish the correlation (see
Annex I).

For variations of products approved on full documentation on quality, safety and efficacy, the
comparative medicinal product for use in bioequivalence and dissolution studies is usually that
authorized under the currently registered formu lation, manufacturing process, packaging etc.

When variations to a generic product are made, the comparative medicinal product for the
bioequivalence study should normally be a current batch of the reference medicinal product. If
a valid reference medicinal product is not available on the market, comparison to the previous
formulation (of the generic product) could be accepted, if justified. For variations that do not
require a bioequivalence study, the advice and requirements stated in other published
regulatory guidance should be followed.

4 OTHER APPROACHES TO ASSESSTHERAPEUTIC EQUIVALENCE
4.1 Comparative pharmacodynamics studies

Sudies in hedthy volunteers or patients using pharmacodynamics measurements may be used
for establishing equivalence betweentwo pharmaceuticals products. Thesestudies may become
necessaryif quantitative analysis of the drug and/or metabolite(s) in plasma or urine cannot be
made with sufficient accuracy and sensitivity. Furthermore, pharmacodynamics studies in
humans are required if m easurements of drug concentrati ons cannot be used as aurrogate end
points for the demonstration of efficacy and safety of the particular pharmaceutical product
eg., for topical products without intended absorption of the drug into the sysgemic circulation.

4.2 Comparative clinical studies
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If a clinical study is considered asbeing undertaken to prove equivalence, the same statistical
principles apply as for the bioequivalence sudies. The number of patientsto beincluded in the
study will depend on the variability of the target parameters and the acceptance range, and is
usually much higher than the number of subjects in bioequivalence studies.

4.3 Special considerations for modified 0 release finished pharmaceutical products
For the purpose of these gudelines modified release products include: -

i. Delayed release

ii. Sustained release
iii.  Mixed immediate and sustained release
iv. Mixed delayed and sustained release
v. Mixed immediate and delayed release

Generally, these products should:-

i. Acts as modified drelease fomulations and meet the label claim.

ii. Preclude the possibility of any dose dumping effects.

iii.  There must be a significant difference between the performance of modified release
product and the conventional release product when used as reference product.

iv. Provide a therapeutic performance comparable to the reference immediate d release
formulation administered by the same route in multiple doses (of an equivalent daily
amount) or to the reference maodified 8 release formulation.

v. Produce consistent Pharmacokinetic performance between individual dosage units and

vi. Produce plasma levels which lie within the therapeutic range (where appropriate) for the
proposed dosing intervals at steady state.

If all of the above conditions are not met but the applicant considers the formulation to be
acceptable, justification to this effect should be provided.

i. Study Parameters

Bioavailability data should be obtained for all modified release finished pharmaceutical

products although the type of studies required and the Pharmacokin etics parameters which
should be evaluated may differ depending on the active ingredient involved. Factors to be
considered include whether or not the formulation represents the first market entry of the active

pharmaceutical ingredients, and the extent of accumulation of the drug after repeated dosing.

If formulation is the first market entry of the APIs, the products pharmacokinetic parameters
should be determined. If the formulation is a second or subsequent market entry then the
comparative bioavailability studies using an appropriate reference product should be
performed.

ii. Study design
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Study design will be single dose or single and multiple dose based on the modified release

products that are likely to accumulate or unlikely to accumulate both in fast ed and non- fasting

state. If the effects of food on the reference product is not known (or it is known that food affects

its absorption), two separate two dway cross dover studies, one in the fasted state and the other
in the fed state, may be carried out.

iii. Requirement for modified release formulations unlikely to accumulate

This section outlines the requirements for modified release formulations which are used at a
dose interval that is not likely to lead to accumulation in the body (AUC o, /AUC 05O 8 .

When the modified release product is the first marketed entry type of dosage form, the
reference product should normally be the innovator immediate drelease formulation. The
comparison should be between a single dose of the modified release formulation and doses of
the immediate 90 release formulation which it is intended to replace. The latter must be
administered according to the established dosing regimen.

When the release product is the second or subsequent entry on the market, comparison should
be with the reference modified release product for which bioequivalence is claimed.

Studies should be performed with single dose administration in the fasting state as well as
following an appropriate meal at a specified time.

The following pharmacokinetic parameters should be calculated from plasma (or relevant
biological matrix) concentration of the drug and /or major metabolites(s) AUC oa AUCos AUCo
-p, Cmax (Where the comparison is with an existing modified release product) and K .

The 90% confidence interval calculated using log transformed data for the ratios (Test vs
Reference) of the geometric mean AUC (for both AUCo & and AUCo.t) and Cnax (Where the
comparison is with an existing modified release product) should generally be within the range
80 to 125% both in the fasting state and following the administration of an appropriate meal at a
specified time before taking the drug.

The Pharmacokinetic parameters should support the claimed dose delivery attributes of the
modified release o dosage form.

iv. Requirement for modified release formulations likely to accumulate

This section outlines the requirement for modified release formulat ions that are used at dose
intervals that are likely to lead to accumulation (AUC /AUC c 0.8).

When a modified release product is the first market entry of the modified release type, the
reference formulation is normally the innovators immediate & release formulation. Both a single
dose and steady state doses of the modified release formulation should be compared with doses
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of the immediate - release formulation which it is intended to replace. The immediate o release
product should be administered according to the conventional dosing regimen.

Studies should be performed with single dose administration in the fasting state as well as
following an appropriate meal. In addition, studies are required at steady state. The following
pharmacokinetic parameters should be calculated from single dose studies; AUCo 1, AUCy &,
AUC ¢p Cnax (Where the comparison is with an existing modified release product) and K ¢. The
following parameters should be calculated from steady state studies; AUCos Cmax Cmin Cpd,
and degree of fluctuation.

When the modified release product is the second or subsequent modified release entry, single
dose and steady state comparisons should normally be made with the reference modified
release product for which bioequivalence is claimed.

90% confidence interval for the ration of geometric means (TestReference drug) for AUC, Cmax
and Cnin determined using log o transformed data should generally be within the range 80 to
125% when the formulation are compared at steady state.

90% confidence interval for the ration of geometric means (Test Reference drig) for AUC, s
10,Cmax, @nd C min determined using log dtransferred data should generally be within the range
80 to 125% when the formulation are compared at steady state.

The Pharmacokinetic parameters should support the claimed attributes of the modifie d &
release dosage form.

The Pharmacokinetic data may reinforce or clarify interpretation of difference in the plasma
concentration data.

Where these studies do not show bioequivalence, comparative efficacy and safety data may be
required for the new pro duct.

Pharmacodynamic studies;

Studies in healthy volunteers or patients using pharmacodynamics parameters may be used for
establishing equivalence between two pharmaceutical products. These studies may become
necessary if quantitative analysis of the drug and /or metabolites (s) in plasma or urine cannot
be made with sufficient accuracy and sensitivity. Furthermore, pharmacodynamic studies in
humans are required if measurement of drug concentrations cannot be used as surrogate
endpoints for the demonstration of efficacy and safety of the particular pharmaceutical product
e.g. for topical products without an intended absorption of the drug into the systemic
circulation.

In case, only pharmacodynamic data is collected and provided, the applicant should ou tline
what other methods were tried and why they were found unsuitable.

The following requirements should be recognized when planning, conducting and assessing the
results from a pharmacodynamic study;
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Vi,

Vii.

Viii.

Xi.

The response measured should be a pharmacological ortherapeutically effects which is
relevant to the claims of efficacy and /or safety of the drug.

The methodology adopted for carrying out the study the study should be validated for
precision, accuracy, reproducibility and specificity.

Neither the test nor reference product should produce a maximal response in the course
of the study, since it may be impossible to distinguish difference between formulations
given in doses that produce such maximal responses. Investigation of dose d response
relationship m ay become necessary.

The response should be measured quantitatively under double 6 blind conditions and be

recorded in an instrument & produced or instrument recorded fashion on a repetitive basis

to provide a record of pharmacodynamic events which are suitable for plasma

concentrations. If such measurement is not possible recording on visual d analog scales
may be used. In instances where data are limited to quantitative (categorized)
measurement, appropriate special statistical analysis will be required.

Non & responders should be excluded from the study by prior screening. The criteria by
which responder "-are versus non dresponders are identified must be stated in the
protocol.

Where an important placebo effect occur comparison between products canonly be made
by a priori consideration of the placebo effect in the study design. This may be achieved
by adding a third period/phase with placebo treatment, in the design of the study.

A crossover or parallel study design should be used, appropriate.

When pharmacodynamic studies are to be carried out on patients, the underlying
pathology and natural history of the condition should be considered in the design.

There should be knowledge of the reproducibility of the base & line conditions.

Statistical considerations for the assessments of the outcomes are in principle, the same as
in Pharmacokinetic studies.

A correction for the potential non 0 linearity of the relationship between dose and area
under the effect 6 time curve should be made on the basis d the outcome of the dose
ranging study.

The conventional acceptance range as applicable to Pharmacokinetic studies and
bioequivalence is not appropriate (too large) in most cases. This range should therefore be
defined in the protocol on a casedto d case basis.
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Comparative clinical studies

The plasma concentration time & profile data may not be suitable to assess equivalence between
two formulations. Whereas in some of the cases pharmacodynamic studies can be an
appropriate to for establishing equival ence , in other instances this type of study cannot be
performed because of lack of meaningful pharmacodynamic parameters which can be
measured and comparative clinical study has be performed in order to demonstrate equivalence
between two formulations. Co mparative clinical studies may also be required to be carried out
for certain orally administered finished pharmaceutical products when pharmacokinetic and
pharmacodynamic studies are no feasible. However, in such cases the applicant should outline
what other methods were why they were found unsuitable.

If a clinical study is considered as being undertaken to prove equivalence, the appropriate
statistical principles should be applied to demonstrate bioequivalence. The number of patients
to be included in the study will depend on the variability of the target parameter and the
acceptance range, and is usually much higher than the number of subjects in bioequivalence
studies.

The following items are important and need to be defined in the protocol advance: -

a. The target parameters which usually represent relevant clinical end dpoints from which
the intensity and the onset, if applicable and relevant, of the response are to be derived.

b. The size of the acceptance range has to be defined case taking into considation the
specific clinical conditions. These include, among others, the natural course of the disease,
the efficacy of available treatment and the chosen target parameter. In contrast to
bioequivalence studies (where a conventional acceptance range is aplied) the size of the
acceptance in clinical trials cannot be based on a general consensus on all the therapeutic
clinical classes and indications.

C. The presently used statistical method is the confidence interval approach. The main
concern is to rule out t Hence, a one d sided confidence interval (For efficacy and/or
safety) may be appropriate. The confidence intervals can be derived from either
parametric or nonparametric methods.

d.  Where appropriate, a placebo leg should be included in the design.

e. In some cases, it is relevant to include safety endpoints in the final comparative
assessments.
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Annex |: Dissolution testing and similarity of dissolution profiles
General aspects of dissolution testing as related to bioavailability

During the developm ent of a medicinal product a dissolution test is used as a tool to identify
formulation factors that are influencing and may have a crucial effect on the bioavailability of
the drug. As soon as the composition and the manufacturing process are defined a dissolution
test is used in the quality control of scale-up and of production batches to ensure both batch-to-
batch consistency and that the dissolution profiles remain similar to those of pivotal clinical trial
batches. Furthermore, in certain instances a dssolution test can be used to waive a
bioequivalence study. Therefore, dissolution studies can serve several purposes:

(@) Testing on product quality: -

A To get information on the test batches used in bioavailability/bioequivalence studies and
pivotal clinic al studies to support specifications for quality control.

A To be used as a tool in quality control to demonstrate consistency in manufacture.

A To get information on the comparator product used in bioavailability/bioequivalence studies
and pivotal clinical s tudies.

(b) Bioequivalence surrogate inference

A To demonstrate in certain cases similarity between different formulations of an active
substance and the reference medicinal product (biowaivers e.g., variations, formulation
changes during development and generic medicinal products; see Section 3.2 and Annex IlI)

A To investigate batch to batch consistency of the products (test and comparator) to be used as
basis for the selection of appropriate batches for the in vivo study.

Test methods should be developed product related based on general and/or specific
pharmacopoeial requirements. In case those requirements are shown to be unsatisfactory
and/or do not reflect the in vivo dissolution (i.e. biorelevance) alternative methods can be
considered when justified that these are discriminatory and able to differentiate between
batches with acceptable and nonacceptable performance of the product in vivo. Current state -
of-the -art information including the interplay of characteristics derived from the BCS
classification and the dosage form must always be considered.

Sampling time points should be sufficient to obtain meaningful dissolution profiles, and at least

every 15 minutes. More frequent sampling during the period of greatest change in the
dissolution profile is recommended. For rapidly dissolving products, where complete

dissolution is within 30 minutes, generation of an adequate profile by sampling at 5 - or 10
minute intervals may be necessary.

If an active substance is considered highly soluble, it is reasonale to expect that it will not
cause any bioavailability problems if, in addition, the dosage system is rapidly dissolved in the
physiological pH -range and the excipients are known not to affect bioavailability. In contrast, if

176



an active substance is condilered to have a limited or low solubility, the rate limiting step for
absorption may be dosage form dissolution. This is also the case when excipients are controlling
the release and subsequent dissolution of the active substance. In those cases a varietgf test
conditions is recommended and adequate sampling should be performed.

Similarity of dissolution profiles

Dissolution profile similarity testing and any conclusions drawn from the results (e.qg.
justification for a biowaiver) can be considered valid only if the dissolution profile has been
satisfactorily characterised using a sufficient number of time points.

For immediate release formulations, further to the guidance above, comparison at 15 min is
essential to know if complete dissolution is reached before gastric emptying.

Where more than 85% of the drug is dissolved within 15 minutes, dissolution profiles may be
accepted as similar without further mathematical evaluation.

In case more than 85% is not dissolved at 15 minutes but within 30 minutes, at least three time
points are required: the first time point before 15 minutes, the second one at 15 minutes and the
third time point when the release is close to 85%.

For maodified release products, the advice given in the relevant guidance should be followed.

Di ssolution similarity may be determined wusing
fo =501log| ——— 109

| SIRO-TOT
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In this equation &2 is the similarity factor,

percent reference drug dissolved at time t after initiation of the study ; T(t) is the mean percent
test drug dissolved at time t after initiation of the study. For both the reference and test
formulations, percent dissolution should be determined.

The evaluation of the similarity factor is based on the following conditions:

A A minimum of three time points (zero excluded)

A The time points should be the same for the two formulations

A Twelve individual values for every time point for each formulation

A Not more than one mean value of > 85% dissolved for any of the formulations.

A The relative standard deviation or coefficient of variation of any product should be less than
20% for the first point and less than 10% from second to last time point.
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An 2 value between 50 and 100 suggests that the two dissolution profiles are similar.

When the 42 statistic S not suitabl e, then the
dependent or model-independent methods e.g. by statistical multivariate comparison of the
parameters of the Weibull function or the percentage dissolved at different ti me points.

Al ternative methods to the &2 statistic to demor
acceptable, if statistically valid and satisfactorily justified.

The similarity acceptance limits should be pre-defined and justified and not be greater than a
10% difference. In addition, the dissolution variability of the test and reference product data
should also be similar; however, a lower variability of the test product may be acceptable.

Evidence that the statistical software has been validatedshould also be provided.

A clear description and explanation of the steps taken in the application of the procedure
should be provided, with appropriate summary tables.
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Annex II: Bioequivalence study requirements for different dosage forms

Although th is guideline concerns immediate release formulations, Annex Il provides some
general guidance on the bioequivalence data requirements for other types of formulations and
for specific types of immediate release formulations.

When the test product contains a different salt, ester, ether, isomer, mixture of isomers, complex
or derivative of an active substance than the comparator medicinal product, bioequivalence
should be demonstrated in in vivo bioequivalence studies. However, when the active substance
in both test and comparator products is identical (or contain salts with similar properties as

defined in Annex lll, Section l1ll), in vivo bioequivalence studies may in some situations not be
required as described below and in Annex lIl.

Oral immediate releas e dosage forms with systemic action

For dosage forms such as tablets, capsules and oral suspensions, bioequivalence studies are
required unless a biowaiver is applicable (see Annex lll). For oral dispersible tablets and oral
solutions specific recommendations apply, as detailed below.

Oral dispersible tablets

An oral dispersible tablet (ODT) is formulated to quickly disperse in the mouth. Placement in
the mouth and time of contact may be critical in cases where the active substance also is
dissolved in the mouth and can be absorbed directly via the buccal mucosa. Depending on the
formulation, swallowing of the e.g. coated substance and subsequent absorption from the
gastrointestinal tract also will occur. If it can be demonstrated that the active substance is not
absorbed in the oral cavity, but rather must be swallowed and absorbed through the
gastrointestinal tract, then the product might be considered for a BCS based biowaiver (see
Annex II). If this cannot be demonstrated, bioequivalence must be evaluated in human studies.

If the ODT test product is an extension to another oral formulation, a 3-period study is
recommended in order to evaluate administration of the orodispersible tablet both with and
without concomitant fluid intake. However, if bioequ ivalence between ODT taken without
water and comparator formulation with water is demonstrated in a 2 -period study,
bioequivalence of ODT taken with water can be assumed.

If the ODT is a generic to an approved ODT comparator medicinal product, the followi ng
recommendations regarding study design apply: -

A if the comparator medicinal product can be taken with or without water, bioequivalence
should be demonstrated without water as this condition best resembles the intended use of
the formulation. This is especially important if the substance may be dissolved and partly
absorbed in the oral cavity. If bioequivalence is demonstrated when taken without water,
bioequivalence when taken with water can be assumed.
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A if the comparator medicinal product is taken only in one way (e.g. only with water),
bioequivalence should be shown in this condition (in a conventional two -way crossover
design).

A if the comparator medicinal product is taken only in one way (e.g. only with water), and the
test product is intended for ad ditional ways of administration (e.g. without water), the
conventional and the new method should be compared with the comparator in the
conventional way of administration (3 treatment, 3 period, 6 sequence design).

In studies evaluating ODTs without wate r, it is recommended to wet the mouth by swallowing
20 ml of water directly before applying the ODT on the tongue. It is recommended not to allow
fluid intake earlier than 1 hour after administration.

Other oral formulations such as orodispersible films, buccal tablets or films, sublingual tablets

and chewable tablets may be handled in a similar way as for ODTs. Bioequivalence studies
should be conducted according to the recommended use of the product.
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Annex lll: BCS -based Biowaiver
I. Introduction

The BCS (Biopharmaceutics Classification System)based biowaiver approach is meant to
reduce in vivo bioequivalence studies, i.e, it may represent a surrogate for in vivo
bioequivalence. In vivo bioequivalence studies may be exempted if an assumption of
equivalence in in vivo performance can be justified by satisfactory in vitro data.

Applying for a BCS-based biowaiver is restricted to highly soluble active pharmaceutical
ingredients with known human absorption and considered not to have a narrow therapeutic
index (see Section 3.1.9). The concept is applicable to immediate release, solid pharmaceutical
products for oral administration and systemic action having the same pharmaceutical form.
However, it is not applicable for sublingual, buccal, and modified re lease formulations. For oral
dispersible formulations the BCS-based biowaiver approach may only be applicable when
absorption in the oral cavity can be excluded.

BCShbased biowaivers are intended to address the question of bioequivalence between specific
test and reference/comparator products. The principles may be used to establish
bioequivalence in applications for generic medicinal products, extensions of innovator
products, variations that require bioequivalence testing, and between early clinical tria |
products and to-be-marketed products.

In situations where multiples strength formulations have been submitted for BCS based
biowaiver, comparative dissolution should be provided for all the strength.

II. Summary Requirements

BCSbased biowaiver are applicable for an immediate release finished pharmaceutical product
if:-

A the active pharmaceutical ingredient has been proven to exhibit high solubility and complete
absorption (BCS class I; for details see Section Ill) and

A either very rapid (> 85 % within 15 min) or similarly rapid (85 % within 30 min ) in vitro
dissolution characteristics of the test and reference product has been demonstrated
considering specific requirements (see Section 1V.1) and

A excipients that might affect bioavailability are qualit atively and quantitatively the same. In
general, the use of the same excipients in similar amounts is preferred (see Section 1V.2).

BCShbased biowaiver are also applicable for an immediate release finished pharmaceutical
product if: -
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A the active pharmacettical ingredient has been proven to exhibit high solubility and limited
absorption (BCS class llI; for details see Section Ill) and

A very rapid (> 85 % within 15 min) in vitro dissolution of the test and reference product has
been demonstrated considering specific requirements (see Section 1V.1) and

A excipients that might affect bioavailability are qualitatively and quantitatively the same and
A other excipients are qualitatively the same and quantitatively very similar (see Section 1V.2).

Generally the risks of an inappropriate biowaiver decision should be more critically reviewed
(e.g. sitespecific absorption, risk for transport protein interactions at the absorption site,
excipient composition and therapeutic risks) for products containing BCS class Il than for BCS
class | active pharmaceutical ingredient.

lll. Active Pharmaceutical Ingredient

Generally, sound peer-reviewed literature may be acceptable for known compounds to describe
the active pharmaceutical ingredient characteristics of importance for the biowaiver concept.

Biowaiver may be applicable when the active substance(s) in test and reference products are
identical.

Biowaiver may also be applicable if test and reference contain different salts provided that both
belong to BCSclass | (high solubility and complete absorption; see Sections Ill.1 and 111.2).
Biowaiver is not applicable when the test product contains a different ester, ether, isomer,
mixture of isomers, complex or derivative of an active substance from that of the comparator
product, since these differences may lead to different bioavailabilities not deducible by means
of experiments used in the BCSbased biowaiver concept.

The active pharmaceuti cal i ngredient shoul d
i ndexd edBactprs4.1(9 ®n narrow therapeutic index drugs).

111.1 Solubility

The pH-solubility profile of the active pharmaceutical ingredient should be determined and
discussed. An API is considered highly soluble when the highest single therapeutic dose as
determined by the relevant regulatory authority, typically defined by the labeling for the
innovator product, is completely dissolved in 250 ml of buffers within the range of pH 1 6 6.8 at
37+1 °C. This demonstration requires the investigation in at least three buffers within this range
(preferably at pH 1.2, 4.5 and 6.8) and in addition at the pKa, if it is within the specified pH
range. Replicate determinations at each pH condition may be necessary to achieve an
unequivocal solubility classification (e.g. shake-flask method or other justified method).
Solution pH should be verified prior and after addition of the active pharmaceutical ingredient

to a buffer.
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I11.2 Absorption

The demonstration of complete absorption in humans is preferred for BCS-based biowaiver

applications. For this purpose complete absorption is considered to be established where
measured extent of absorption is O 85 %. Compl et
permeability.

Complete drug absorption should be justified based on r eliable investigations in human. Data
from either: -

A absolute bioavailability or

A massbalance

studies could be used to support this claim.

When data from mass balance studies are used to support complete absorption, it must be

ensured that the metabolites taken into account in determination of fraction absorbed are

formed after absorption. Hence, when referring to total radioactivity excreted in urine, it should

be ensured that there is no degradation or metabolism of the unchanged active pharmaceutical

ingredient in the gastric or intestinal fluid. Phase 1 oxidative and Phase 2 conjugative

metabolism can only occur after absorption (i.e. cannot occur in the gastric or intestinal fluid).

Hence, data from mass balance studies support complete absorption if the sum of urinary

recovery of parent compound and urinary and faecal recovery of Phase 1 oxidative and Phase 2
conjugative drug metabolites account for O 85 % o

In addition highly soluble active pharmaceutical ingredients with incomplete absorption, i.e.
BCSclass Il compounds, could be eligible for a biowaiver provided certain prerequisi tes are
fulfilled regarding product composition and in vitro dissolution (see also Section IV.2
Excipients). The more restrictive requirements will also apply for compounds proposed to be
BCS class | but where complete absorption could not convincingly be demonstrated.

Reported bioequivalence between aqueous and solid formulations of a particular compound
administered via the oral route may be supportive as it indicates that absorption limitations due

to (immediate release) formulation characteristics may be considered negligible. Well
performed in vitro permeability investigations including reference standards may also be
considered supportive to in vivo data.

IV. Finished pharmaceutical product
IV.1 In vitro Dissolution
IV.1.1 General Aspects

Investig ations related to the medicinal product should ensure immediate release properties and
prove similarity between the investigative products, i.e. test and reference show similar in vitro
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