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INTRODUCTION

This Guideline succeedsand supersedeshe 2008Guideling which was in use for drug
approval and registratiorit is prepared with the same purposeirttorm manufacturerof
what documentationshould be submittedwith requests forapproval and registrationf o
pharmaceutical products.

The Guidelineprovide recommendatigron the quality, safety and efficacy information for
bothactive pharmaceutical ingredisi{@API) and finished pharmaceutical produ(®PP) that
should be submitted to support product dossiers (PDshéoregistration of medicines in
Ethiopia.

The Guidelineapply to PDsfor productscontainingan API of synthetic, semsynthetic,or
biotechnologicalorigin; an API that has been preusly authorized through a finished
pharmaceuticalproduct (FPP) by a stringent regulatory authoritgnd/or an API or its
finished formulation officially included in a pharmacopeia. APIs from fermentation,
biological, or herbal origin are covered by atlyeidelines. In situations where$tGGuideline
doesnotaddress the documentation requiremerd édirticular applicationthe matter shall be
resolved on a caday-case basis in consultation with the Authority.

Through the International Conference ldarmonization(ICH) processthe Quality Module
of the Common Technical Document (CTD) providesnsiderable harmonizatioof
organization and formédobr registration documentdhis recommended format in the M4Q,
M4S, and M4E Guidelinesfor the quality,safety and efficacy information of registration
applications hae become widely accepted by regulatory authorities both withinbaydnd
the ICHregions.

To facilitate the preparation of the PDjdlGuidelineis organized in accordance with the
structure of theCommon Technical DocumentQuality (M4Q), Safety (M4Sand Efficacy
(M4E) Guidelinesdeveloped by ICHand alsowith the WHO Guideline for submission of
documents for multisource and innovator finishednqmaceutical produst

Applicants are advised to read and understand the contentdsoGtideline and the
instructiors given under théiGeneral Guidance and Forradtefore subniting adossier to
the Authority. Oncea product is registeredsitegistration is valid for fouyears onlylt is,

therefore, mandatory for manufacturers to apply feremstration by submitting the gaired
informationbefore the due dat@s described il\ppendix4 of thisGuideline Any vaiation

to a registered madine should be addressed as described inftheideline forVariation
Applicationo

Guideline for Registration of Medicines 1



All sections of theGuideline have been revised and extended based ortoddary work
experience with the previous guidelineThe requirements set out in each section of the
Guideline arggeneralin nature whereasapplicationsmustbe considered and assessedan
individual basis; ence,suchexpressions afwhen applicable dwhere appropriated¢ and,
fwhere relevarithave beeffrequently used in th&uideline

Comments and suggestions are welcome and can be sentRodtheMedicine and Health
Care Administration and Control Authority of Ethiopid?.O. Box 5681,Addis Ababa,
Ethiopia.
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DEFINITIONS

The following definitions are provided to facilitate interpretation of the Guideline; they apply
only to the words and phrases used in this Guidefiftbougheveryeffort has been made to
use standard definitionshe words and phrases used her@y have different meanings in
other contexts andther documents.

Active pharmaceutical ingredient (API)

Any substance or combination of substances used in a finished pharmaceutical product (FPP),
intended to furnish pharmacological activity or to otheewhave direct effect in the
diagnosis, cure, mitigation, treatment or prevention of disease, or to have direct effect in
restoring, correcting amodifying physiol@ical functions in human beingBrug Substance”

and "Active Substance" are synonymou$Aotive Ingredient 0

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. An API starting
material can be an #@&te of commerce a material purchased from one or more suppliers
under contract or commercial agreement, or prodtloeadighin-housesynthesis.

Applicant
The person or entity whsubmitsa registration application of product to the Authority and
responsible for the product information.

Authority
The Ethiopian Food, Medicine and Health Care Administration and Control Authority or the
acronym AEFMHCACAO est BdhE61/2009ed by procl amat i

Authorized local agent (Representative)

Any companyor legal person established within a country or jurisdiction who has received a
mandate from the manufacturer to act on his behalf for specified tasks with regard to the
manufacturerods obligations under | eghseséasi on
issued by the Authority.

Batch records

All documents associated with the manufacture of a batch of bulk product or finished
product. They provide a history of each batch of product and of all circumstances pertinent to
the quality of the finaproduct.

Bioavailability

The rate and relative amount of the administered drug which reaches the general circulation
intact, orthe rate and extent to which tA&1 is absorbed from a drug product and becomes
available at the site(s) of action.
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Bioequivdence

Comparative bioavailability of two formulations of a drdgvo pharmaceutical products are
bioequivalent if they are pharmaceutically equivalent and their bioavailability after
administration in the same molar dose are similar to such a degréeeth#tterapeutic effects
can be expected to be essentially the same.

Biological Products
Vaccines, immunosera, antigens, hormones, cytokines, enzgntesther products

BCS (Biopharmaceutics Classification Systgrhighly soluble

An API for which the highest dosecluded in theList of Essential Medicines fdEthiopia(if

the API appear in theist of Essential Medicines) pthe highest dose strength available on
the market as an oral solid dosage form is soluble in 250 ml or less of aqueous meitiia over
pH range of 1.26.8 at 37°C

Clinical trial

Any systematicstudy on pharmaceutical products in human subjects whethgatignts or
nonpatient volunteers in order to discover or verify the effectsanfl/or identifiesany
adverse reaction to investigational products, and/or to study absorption, distribution,
metabolismand excretion of the products with the object ofestsgning their efficacy and
safety.

Commitment batches

Production batches of an APl fimished pharmaceutical produdRP for which the stability
studies are initiated or completed pagproval through a commitmeptovided with the
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, safetyand quality have been established.

Dosage Form

Formulation of an active ingredient(®) that it can be administered to a patient in specified
quantity/strengthe.g, tablets, capsules, injection solution, syrups, ointments, suppositories,
etc. "Pharmaceutical Form" and "Finished Product” are synonymous to "Dosagé Form

Established multisource (generic) product

A multisource product that has been marketed by thecapplor manufacturer associated

with the dossier for at least five years and for which at least 10 production batches were
produced over the previous year, or, if less than 10 batches were produced in the previous
year, not less than 25 batches were pcedun the previous three years.
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Excipient
Any component of a finished dosage form other than the claimed therapeutic ingredient or active
ingredients

Finished pharmaceutical product (FPP)
A finished dosage form of a pharmaceutical prodingt has undergone all stages of
manufacture, including packaging is final container and labeg.

Formulation
The composition of a dosage form, including the characteristics of its raw materials and the
operations required to process it.

ImmediateContainer
Thatpart ofa productontainer which is in direct contact with the drug at all times.

Innovator pharmaceutical product
Generally the pharmaceutical product that was first authorized for marketing (normally as a
patented product) on the basis of documentation of efficacy, safetyuality.

Labeling

Includes any legend, wardr mark attached to, included in, belongingailoaccompanying any
drug including: 1)the immediate container lab&l) cartons, wrappersand similar items3)
information materialssuch as instructional brochures and package inserts

Manufacturer
A company that carries out operations suclprasluction, packaging, repackaging, labeling
andrelabelingof products.

Marketing authorization
An official document issued for the purpose of marketing or free distribution of a product after
evaluation of safety, efficacgnd quality of the product.

Master formula(MF)

A document or a set of documents specifying the starting matsvittistheir quantities and
packaging materials, together with a description of the procedures and precautions required to
produce a specified quantity of a finished quct as well as the processing instructions,
including inprocess controls

Multisource (generic) pharmaceutical products

Pharmaceuticall equivalent or pharmaceuticalternative products that may or may not be
therapeutically equivalentMultisource pharmaceutical products that are therapeutically
equivalent are interchangeable
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Officially recognized pharmacopoeia (or compendium)

Those pharmacopoeias recognizgdthe Authority i.e., The International Pharmacopoeia
(Ph.Int.), European Harmacopoeia (Ph.Eur.), British Pharmacopoeia (BP), Japanese
Pharmacopoeia (JAnd the United States Pharmacopeia (USP).

Ongoing stability study

The study carried out by the manufacturer on production batches according to a
predetermined schedule ander to monitor, confirmand extend the projected-test period

(or sheltlife) of the API, orto confirm or extend the skelife of the FPP.

Pharmaceutical equivalents

Products are pharmaceutically equivalent if they contain the same amounsaftéective
ingredient(s) in the same dosage foifthey meet the same or comparable standanaid if
they are intended to be administered by the same route.

Pilot-scale batch

A batch of an API or FPP manufactured byracedure fully representativd and simulating
that to be applied to a full productimeale batchfor example, for solid oral dosage forms, a
pilot scale is generally, at a minimum, etemth that of a full production scale or 1000
tablets or capsules, whichever is the larger;smt#herwise adequately justified.

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 establislkimgtest period or shelife.

Production batch
A batch of an APl or FPP manufactured at production scale by using production equipment in
a production facility as specified in thegistration dossier

Specification

A document describing in detail the requirements with which the products or mategedls

or obtained during manufacture have to conform. Specifications serve as a basis for quality
evaluation.

Stability

The ability of an active ingredient or a drug product to retain its properties \sjibicified
limits throughout its shelfife. The chemical, physical, micrdblogical, and
biopharmaceuticaspects of stability muske considered.

Starting materials for synthesis

Materials that mark the beginning of the manufacturing process as described in an application
or in an APIMF. A startingnaterial for a synthetic API is a chemical compound of defined
molecular structure that contributes to the structure of the API.
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Validation
The demonstration, with documentary evidence, that any procedure, process, equipment,
material, activity, or systermactually leads to the expected results.

Variation

A change to any aspect of a pharmaceutical product incluidingot limited toa change to
formulation, methodand site of manufacturer specifications for the finished product,
ingredients, container and contaiteveling and product information.
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GENERAL GUIDANCE AND PRINCIPLE

The content of tis Guideline should be read in conjunction with relevant information
described in other existing/orld Health OrganizatiolyHO) or International Conference on
Harmonisation(ICH) reference documents and guidelindfie quality of existingactive
pharmaceuticaingredients API) and corresponding multisource products should not be
inferior to new APIs and innovator (comparat@inished pharmaceutical productsRP.
Therefore, the principles of the ICBuidelinesthat are referenced throughout tdiscument
andother WHO guidelines may also equally apply to existing APIs and multisource products.

Scientific literature may be appropriate to fultthe requirements for some of the information

or parameters outlined in thSuideline(e.g, qualification of impurities). Furthermore, the
requirements outlined in certain sections may not be applicable for the proposed API or FPP.
In these situations, a summary and the full reference to the scididifature should be
provided or the norapplicability of the requested information should be clearly indicated as
such with an accompanying explanatory note.

Alternate approaches to the principles and practices described iGuideline may be
acceptable providethat they are suported by adequate scientific justificatiol.is also
important to note that the Authority may request information or material, or define conditions
not specifically described in this guidance, in order to adequately assessdetye efficacy,

and guality of the medicins prior to and after approval

General format and guidancefor preparation of dossiers

There may be a number of instances where repeated sections can be considered appropriate.

Whenever a section is repeated, it should be made clear what the section refers to by creating
adistinguishing headinge.g, 3.2.S Drug substance (or API) (name,idacturer A).

The following are general recommendation for the submissidmedossier

1 For generic products in whicha molecule ofan FPPis registered in Ethiopia
Module4 is not applicable

1 For an FPP where bioequivalence is not requiMddule 4 andModule 5 are not
applicable and,

1 For generic products in which moleculeof an FPPis registered in Ethiopiand
wherea bioequivalenceBE) study is mandatory, onlthe BE study report shoulbde
provided inModule5 of the dossier

The following are recommendations for the presentation of the information iQuhkty
Modulefor different scenarios that may be encountered
1 The Open part (nonproprietary information) of each APIMF should always be
includedin its entiretyin theproduct dossieRD), as an annex to 3.2.S
1 For an FPP containing more thanonedPine compl et e #A3. 2. S0
provided for one ARIfollowedbyacomp | et e @ 3. 2eachadditoraldRl,i on f
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o This may not be applicable for an APl whareomplete listing is not possible
(e.g, multivitamin);

1 For an API from multiple manufacturéd’'so ne compl ete A3. 2. SO0 s
provided for the API from one manufacturdéollowed byother conp | et e A 3. 2.
sections for an addition&Pl manufacturer

1 For an FPRwith multiple strengths (e.g5, 15,200mgld one compl et e A3 . 2.
should be provided with the information for the different strengths prowidt&h the
subsections

1 For an FPP with multiple container closure systems ,(dgttles and unit dose
blistersbone complete fi3.2.P0 section twéoul d
different presentati@yprovidedwithin the subsections;

1 For different dosage forms &fPPs (e.gtablets and a parenteral produtp separate
dossier is required for each FPP

1 For an FPP supplied with reconstitutidiluents(s® one compl et e A3. 2.
should be provided for the FP®Jlowed bythe information on theliluents(s) in a
separ at e, gsappropridie3. 2. P

9 Foracobl i stered FPP, one complete A3.2.PO
product.

Well organized andarefully compiled documents will facilitate the evaluation process and
decrease delayn the screening time. In contrast, badly compiled documents may l@ad to
unnecessary waste of time footh the applicant and the Authority. Therefore, documents
should have unambiguous contents: title, natanel purpose should be clearly stated.yThe
should be laid out in an orderly fashion and be easy to check.

Guidance for the applicant with regard to compilation and felipvof thePD is listed here:

1. Paper selection: Paper size is A4. Margins for top, bottom, heamakkfooter are
12.5mm, and left and rightharginsare 25mm

ParagraphSingleline spamg.

Font: Times New Roman, letter space @9pesize 12point

The weight of the font should be in such a way thibxit islegible when copied

The cover of t he dow=xirdabeladmittothd nhmelok A har

product, dosage form, strength, amime of the manufacturer.

6. The color of the dssier folder fola new, normal application should be bladlr a
new drug application by stringent regulatory authori§RA) should bered for re-
registration should bélue for variation, furtherance,and amendment should be
yellow or light yellow.

7. One had copy of thePD should be submitted along with electronic copy.

8. The application form and thBossier Overall Summa®OS) of the PD should
always be in electroni®S Word format

9. The attached data and documents should be in the Ehrgtighage

10. Any abbreviation should be clearly defined

a e
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11.

12.

13.

14.

15.

16.

17.

The compilation of the document should be outlined according to the respective
modulesand should be indexed or annotateddescribed in thiGuidelinein the
Common Technical DocumenE{D) format

Evaluation and NotificationThe gplication submitted for registration will be
screened chronologically according to date of submissiohet@\uthority and the
applicant will be notified of the results of ivaluation within 30 days of its
submission to the Authority.

Fast Tack Registration/Antimalarial, antiretroviral, anti-tuberculosismedicines
reproductive health care products, ar@ncer drugsvaccines, drugs foforphan
disease , and drugs for emergenbumanitarianaid shall have priority for
evaluation and registration

In case of requestto change the contents of specifications and test methofithe
product,after reviewing of the screening applicatidime applicant needs to follow
thevariation guideline

Supplemenperiod The applicant should respondtte requested quewyithin six
montls of notification about the missing elements and/or clarificationf &
supplemerdl submission is not executed within tepecified period, urge to be
supplemented within 15 days shall follow. If the supplement document is not
submitted within the urge period or the contents of replenishment is inappropriate,
the speculavn shall be clarified and the document shall be returned and/or rejected.
However, if the applicant calls for an extension, the submission period shall be
determined based on the speculation.

Brand (Trade Name)Generally the first and last three letters of any trade name
should not bédentical with a registered produat Ethiopia.

The agent or the manufacturer should appoint a technical person who is able to
understand this and related guidelines of Alhority and registrationprocessof
products and who can communicate with the assessors in cases of need of
clarification for the queries raised by tieuthority that may either be product
related or administrative issues.

The CTD is organized into fivenodules Module 1 is specific to the regulatory Authority of
Ethiopia which includes Administrative and Product information. Modules 2, &hdi5 are
intended to be common for altgations.

The following Modular format of PD&n the CTD content should alwayse considered
during dossier preparatidar registration submission to the Authority

Module 17 Administrative information and prescribing information
1.1CoverlLetter
1.2. Table ofContentsof the Application including Module 1 (Modules-5)
1.3.ApplicationForm
1.4. Agency Agreement
1.5. Good ManufacturinBracticeCertificateand Certificate of Pharmaceutical Product
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1.6. Certificate of Suitability (CERIF any
1.7. Product Information
1.7.1. Summary of Product Characteristics
1.7.2.LabelingInformation (immediate and outer label)
1.7.3. Patient Information Leaflet (PIL)
1.8.Evidence for ar\pplication Fee
Module 27 Dossier Overall Summay of Product Dossier (DOSPD)
2.1 D Table ofContentModules 25)
2.2 FD Introduction
2.3 Quality Overall Summay of ProductDossier(QOSPD)
2.4 Nonclinical Overview i generally not applicable for multisource products (s
exceptions may apply)
2.5 ClinicalOverview
2.6 Nonclinicd Written and Tabulated Summarie§ generally not applicable fol
multisource products (some exceptions may apply)
2.7 ClinicalSummaryi generally not applicable for multisource products
Module 37 Quality
3.1 Table ofContentof Module 3
3.2 Body ofData
3.3 LiteratureReferences
Module 471 Nonclinical Study Reportsi generally not applicable for multisource prodt
(some exceptions may apply)
4.1 Table ofContentsof Module 4
4.2 StudyReports
4.3 LiteratureReferences
Module 57 Clinical Study Reports
5.1 Table ofContentof Module 5
5.2 TabulalListing of all Clinical Studies
5.3 ClinicalStudy Reports
5.3.1 Reports oBiopharmaceutical Studie@nainly BE study reports for genel
products )
5.3.7 Casd&keport FormsandIndividual Patient Listing$ generallynot applicable fo
multisource products(some exceptions may apply)

5.4 LiteratureReferences

Guideline for Registration of Medicine 11



MODULE 1: ADMINSTRATIVE AND PRODUCT INFORMATION

1.1. Covering Letter
Dated and signed letter for submission of the dossier by mentioning the product included
in the dossier from the manufactuesrd/or local ag® responsible for registration.

1.2. Table Contentsof Modules1 to 5
Table of contents oModule 1 throughModule 5 (of the PD)should be providedn
Modulel.

1.3. Application Form
Completed and signed application form as provideAnnex| of this Guidelineshould
be submittedThe date of application should correspond to the date of submission of the
registration dossier to the Authority.

1.4. AgencyAgreement

i. An agency agreemeshould be made betweeretmanufactureof the productfor
registration and the agent responsible for the import, distribugioth sale of the
product in Ethiopia. Wherthe companymanufactures thproduct at two or more
places, the agreement and resjulity of each party made between the
manufacturers should be submitted. In such a,thseagency agreement between
the local agent and the manufacturer should be the site where the file is kept and the
applicant for registratiors registered

ii. The ageement should be signed by both parties and such is what is to be presented.
The seal/stamp of both parties should also be affixed to the document for agency
agreement.

iii. The agreement should specitye first agent to handle the medicine registration
processin case the manufacturer wishes to have more than one distrthigdras to
be mentioned in the agreement, but the maximum nwobelistributos arelimited
to three.The appointedagen(s) is responsible for correspondence and complete
compliance with regulatory requiremsmgertaining to the produdistribution life
cycle in the country

iv. The agreement should state that if any fraud or unsuspected and unacceptable
adverse event occurs teet consumeunder normal utilization, all thp a r {loga s
agents, manufactureand/or license holdarentionedin the agreemenwill be
responsibldor collecing the product from the market amdll be responsiblefor
substantiahg anyrelatedconsequences

v. The agreement should specify that both parties are responsible for
pharmacovigilancand postmarketing reporting of the product safety, qualapd
efficacy followrup after marketing.

vi. For the purpose of administratiohgtagreement shoutémain validfor the period
of one year from the date of submission to Aehority unless it is found to be
satisfactory for the termination of the agreement.
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vii. The agent representing the manufacturer for importation should hold a license
issued by theMinistry of Trade and a certificate of competence issued e
Authority at the time of importation of the product.

1.5. Good Manufacturing Practice and Certificate of Pharmaceutical Product
A Good Manufacturing PracticeGMP) Certificate and Certificate of Pharmaceutical
Product (CPP) issued by competentauthority in the exporting country should be
provided inModule 1. The format of the CPP is providedAmnex Il of this Guideline
The CPP should be valid and authenticated by the fnoembassy. If th€EPPcomes
from county where there is no Ethiopian embassy, Alughority will make direct contact
with the responsible body that provides @EP. The CPP for the prodaahould ben
line with the explanatory notes of the CPP as provideékhmex Il of this Guideline

1.6. Certificate of Suitability (C EP),if applicable
A complete copy of th€ertificate of Suitabilitf CEP), including any annexeshould be
provided inModule 1The declaration of access for the CEP should be duly filled out by
the CEP holder on behalf of the FPP manufacturer or applicant to the Authority.

In addition, a written commitment should be included #tateshe applicant will inform

the Authority in theevent 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 Hbe written commitment should accompany the copy
of the CEP irModule 1.

Along with the CEP, the applicant should supply the following information in the dossier,
with data summarized in the D&® and Module 3 of the dossier

1 3.2.5.1.3 General properties discussion b any additional applicable
physicochemical and other relevant API properties that are not controlled by the
CEP and Ph.Eur. monograph, esglubility and polymorphs.

1 3.2.5.3.1 Elucidation of structure and other characterististudies to identify
polymarphs (exception: where the CEP specifies a polymorphic form) and particle
size distribution, where applicable.

1 3.2.5.4.1 Specification the specifications of the FPP manufacturecluding all
tests and limits of the CEP and Ph.Eur. monograpld any aditional tests and
acceptance criteria that are not controlled in the CEP and Ph.Eur. monograph, such
as polymorphs and/or particle size distribution.

1 3.2.5.4.2/ 3.2.5.4.3 Analytical procedures and validatiéor any tests in addition
to those in the EP and Ph.Eur. monograph.

1 3.2.5.4.4 Batch analysisresults from three batches of at leasie pilot scale,
demonstrating compliance with the FPP ma

1 3.2.5.6 Container closure systenspecifications including descriptions and
identification of primary packaging compongiseption: where the CEP specifies
a retest periogl
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1 3.2.5.7 Stability exception:where the CEP specifies a-test period that is the
same as or of longer duration than théast period proposed by thgplicant.

1.7. Product information
Product nformation including package insertlabeling and summary of product
characteristics (SmPC3hould be provided ifModule 1 of the dossierAll product
information label statements are required&n English Any information appearing in
the product information (labels, BlLand SmRC) should be based on scientific
justification.

1.7.1. Summary of Product Characteristics
Recommended format fdhe content ofthe SmPC is provided innex Ill of this
Guideline Theapplicant is required to provide

1.7.2. Labeling (immediate and outer label)
Only original labels or computeeady coloprinted labels are accepted for final approval.
In the case where the text of the labels is printed directly on plastic bottles thrsiligh a
screen process, photocopies of these labels will be accepted for approval.

The titles for batch number, manufactutiagd expiry dates should be part of the printin
(typewritten materials, stickers, et@re not acceptable). If tHabelingtechndogy of the
manufacturer is such that this informatisrto be printed on the label during productian
written commitment to show all the required information on the label of the finished product
must be submitted’he contents of the label should adecontain

a) The name of the productbrand and generioternational Norproprietary Name
(INN);

b) Pharmaceutical form and route of administragtion

c) Qualitative and quantitative composition of active ingredient(s),preservatiaat)
antioxidant(s);

d) Thevolume of the contentand/or the number of doses quantity in container

e) Directions to consult the package insert or the carton label for complete directions for
use

f) Handling and storage conditisin

g) License numbeof themanufacturer

h) Batch number

i) Manufacturing date

j) Expiry date; and,

k) Name and address of manufacturer

1.7.3. Patient Information Leaflet (PIL) or Packagelnsert
The general content of the PIL should be prepared in line with the contire SinPC.
The PIL should not be described presented in a manner that is false, mislegding
deceptive or is likely to create an erroneous impression regarding its use in any, respect
either pictorially or in words.
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1.8. Evidence for an application fee
Each application should be accompanigyg a relevant service fee for registration.
Applicants are advised to contact thathority for the amount and details of mode of
payment.
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MODULE 2: DOSSIER OVERALL SUMMARY (DOS)

The Dossier Overall Summary @5) is a summary that follows the scope andothitine of
the body of dataprovidedin Module 3, Module4 andModule5. The BDS should not include
information, dataor justification that wasot already included iModule 3, Module 4, and
Module5 or in other parts of the dossier

The DOS shouldinclude sufficient information from eacbection to provide thassesors

with an overview othe PD. The DOS should alsemphasizecritical key parameters of the
product and provide, for instance, justification in cases wheehes were not followed.

The DOS should include a discussion of key issues that integrates information from sections
in the Safety, Efficacy and Qualty Module and supporting information from otherodules

(e.g., qualification of impurities via toxicological studies), includicrgssreferencing to
volume and page number in other Modules.

The Dossier Overall SummaryProduct Dossier§DOS-PD) template should always be
completed and accompanibgthe product dossier for registration with the Authority.

All sections and fieldsn the DOSPD templateas indicated iPAppendix 5, that would be

applicable should be completed. It is understood that certain sections and fields may not apply
and should be indicated as such by reporting
accompanying explanatory noféhis DOS should not normally exceed 50pageluding

tables and figures.

The use of tables to summarize the information is encouraged, where possible. The tables
included in theDOS template may need to be expanded or duplicatedecessarfe.g, for

multiple strengths)but should not be deleteat ignored withouta reasonable explanatory

note These tables are included as illustrative examples of how to summarize information.
Othe approaches to summarize the information can be used ifuliglythe same purpose.
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MODULE 3: QUALITY

3.1.Table of Contents of Module3
A Table of Contents for the filed application should be provided.

3.2.Body of Data
3.2.SDrug Substancel (Name, Manufacturer)
3.2.S.1 General Information Name, Manufacturer)

3.2.S.1.1 Nomenclaturenéme, manufacturey

Information on the nomenclature of the drug substance should be provided. For example:
1 Recommended Internationdbn-proprietaryName (INN);

Compendial namef relevant;

Chemical name(s);

Company or laboratory code;

Other norproprietary name(s)(e.g., national name, United States Adopted

Name(USAN), Japanese Accepted Name (JABijtish Approved Name (BAN)

andChemical Abstracts Service (CABgistry number.

1 The listed chemical names should be consistent with those appearing in scientific
literature and those appearing on the protamelinginformation (e.g.summary of
product characteristicpackage leafletalso known as patient information leaflet or
PIL; or labeling. Where several names exist, the preferred name should be
indicated.

= =4 -4 4

3.2.S.1.2 Structurenfame, manufacturey
The structural formula, including relative and absolute stereochemistry, theutaolec
formula, and the relative molecular mass should be provided.

For biotech drug substance, the schematic amino acid sequence indicating glycosylation
sites or othermosttranslational modificationsand relative molecular mass should be
provided,asappropriate

3.2.S.1.3 Genergbroperties (name, manufacturgr
A list should be provided of physicochemical and other relevant properties dfuge
substanceincluding biological activity for Bioteci{ReferencelCH Guidelines Q6A and

Q6B)

This information can be used in developing the specifications, in formulating, ER&s

in testing for release and stability purposes. The physical and chemical properties of the
API should be discussedncluding the physical description, solubility in common
solvents (e.g.water, alcohols, dichloromethane, acetone), quantitative aqueous pH
solubility profile (e.g, pH 1.2 to 6.8, dose/solubility volume), polymorphism, pH and pKa
values, UV absorption axima and molar absorptivity, melting point, refractive index
(for a liquid), hygrocopicity partition coefficient, etc(Seetable in the DOSPD). This
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list is not intended to be exhaustive, but provides an indication as to the type of
information that cald be included.

3.2 S.2Manufacture (Name, Manufacturer)

3.2 S.2.1Manufacturer(s) hame, manufacturey
The name, address, and responsibility of each manufacturer, including contractbrs,
eachproposed production site or facility involved in manufacturing and testing sheuld
provided

The list of manufacturers/companies should specify the actual addresses of production or
manufacturing site(s) involved (including block(s) and units(s)), eratthan the
administrative officesTelephone number(s), fax number(s) antdal address(es) should

be provided.

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

3.2.S.2.2 Description ahanufacturing process and process contrgiame, manufacturey
The description of the drug substance manufacturing process represeatp ifid i c ant 0 s
commitmentfor the manufacture of the drug substance. Information should be provided
to adequatelgescribe the manufacturing process and process controls.

For a synthetic drug substanca flow diagram of the synthetic process(es) should be
provided that includemolecular formulae, weights, yield ranges, chemical structures of
starting materials, intermediates, reagents and API reflecting stereochemistry, and
identifies operating conditions and solvents.

A sequential procedural narrative of the manufacturinggg®should be submitted. The
narrative should include, for example, quantities of raw materials, solvents, catatgsts
reagents reflecting the representative batch scale for commercial manufacture,
identification of critical steps, process controls,ipqent and operating conditions (e.g.,
temperature, pressure, pahd 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
sypport this justification should be either referenced or filed in 3.2.S.2.5.

Where possibleand for confidentiality reasonthe holder of the APIMF casubmitthe
restrictedpart of the APIMF to the Authorityln this case, if detailed information is
presented in theestrictedpart, the information to be provided for this section of the
applicant FPP PD includes a flow chart (including molecular structures and all reagents
and solvents) and a brief outline dietmanufacturing process, with special emphasis on
the final steps including purification proceduresHowever, for sterile APIs full
validation data on the sterilization process should be provided in the Open part (in cases
where there is no further silezation of the final product).
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For biotech drug substance, information should be provided on the manufacturing
process, which typically starts with a vial(s) of the cell bank, and includes cell culture,
harvest(s), purification andmodification reactiog, filling, storage and shipping
conditions. An explanation of the batch numbering system, including information
regarding any pooling of harvests or intermediates and batch size or scale should be
provided.

A flow diagram should be provided that illustrates the manufacturing route tirem
original inoculum (e.g.cells contained in one or more vials(s) of the Working Balhk
up to the last harvesting operation. The diagram should include all stepsufite.,
operation} and intermediates. Relevant information for each stage, supbpagation
doubling levels, cell concentration, volumes, pH, cultivation times, holding tiraed,
temperature should be included. Critical steps and critical intermediateswiuch
specificationsare established (as mentioned in 3.2.S.2.4) should be identified.

A description of each process step in the flow diagram should be proind@chation

should be included on, for example, scale; culture media and other additigtslg
provided in 3.2.S.2.3); major equipment (details provided in 3.2.A.1); prmtess
controls including inprocess tests and operational parameters, pret&ss, equipment

and intermediates with acceptance criteria (details provided in 3.2.$ifadhétion on
procedures used to transfer material between steps, equiparesad, anduildings, as
appropriate, and shipping and storage conditions should be provided.(Details on shipping
and storage should be provided in 3.2.S5.2.4.).

For purificationand modification reaction of drug substanadlow diagram should be
provided that illustrates the purification steps (iwnjt operations from the crude
harvest(s) up to the step preceding filing of thdrug substanceAll steps and
intermediatesand relevant information for each stage.g(, volumes pH, critical
processing time, holding times, temperatures and elyiofiles selection of fraction,
and storage of intermediate, if applicable) shouldibeuded. Criticalsteps for which
specifiations are establishe(as mentioned in 3.2.S.3.4hould beidentified. A
description of each process step (as identified in the flow diagram) sheydvided
The description should include information on, for example, scale, buéieds other
reagets (details provided in 3.2.S.3,3najor equipment (details provided in3.2.A.1), and
materials. For materiglsuch as membranes and chromatograglsins, informatiorior
conditions of use and reuse also should be provideguigment detailan 3.2.A.1,;
validation studies for the reuse and regeneration of colamtsnembranes 3.2.S.2.5.)
The description should include process controls (includingpracess tests and
operational parameters) with acceptance criteria for prosésss, equipmenand
intermediatesdetails in 3.2.5.2.4.)

Reprocessing procedures with criteria for reprocessing of any intermediate anughe
substancshould be described. (Details should be given in 3.2.S.2.5.)

Information on procedures used to transfer material between steps, equgmeastand
buildings, as appropriate, and shipping and storage conditions shoquidviided (letails
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on shipping and storage provided in 3.2.S.2.4.).A description of the fdlimcedure for
the drug substance, process controisclgding inprocess tests and operational
parameters), and acceptance criteria shdaddprovided(details in 3.2.S.2.4.)The
container closure system(s) used for storagaeflirugsubstance (detaila 3.2.S.6.) and
storage and shipping conditions for tiheig substancehould be describedReference
ICH Guidelines Q5A, Q5B, and Q6B

Where polymorphic/amorphous forms have been identified, the form resulting from the
synthesis should be stated. Where particle size is considered a critical attribute, the
particle size reduction method(s) (milling, micronization) should be described.

Where there are multiple manufacturing sites for one API manufacturer, a comprehensive
list, in tabular form should be provided comparing the processes at each site and
highlighting any differences.

3.2 S.2.3Control of materials (name, manufacturer)

Materials used in the manufacture of the drug substance (e.g., raw magtaidiag
materials solvents, reagents, catalysts) should be listed identifying where each nisterial
usedin the process. Information on the quality and control of these mlatshouldoe
provided Information demonstrating that materials (including biologiecatiyrced
materials e.g., media components, monoclonal antibodies, enzymes) staewtards
appropriatefor their intended use (including the clearance or controhdentitious
agent$ should be provided, as appropriate. For biologiesdlyrced materials, thisan
includeinformation regarding the source, manufacture, eimaracterization(Details in
3.2.A.2)

The carryover of impurities 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 APl and the starting
materials and reagents used to manufacturdierewithoutrisk of transmitting agents

of animal spongiform encephalopathies. When available, a CEP demonstrating
Transmissible Spongiform EncephalopathlySE)-compliance should be provided. A
complete copy of the CEP (including any annexes) shafatdvided in Module .1

3.2 S.2.4Controls ofcritical steps and intermediatg®ame, manufacturer)
Critical Steps: Tests and acceptance criteria (with justification includemgerimental
datg performed at critical steps identified in 3.2.S.2.2 of the manufacturing prticess
ensureghat the process is controlled should be provided.

Intermediates: Information on the quality and control of intermediates isolated dtinmg
processshould beprovided. Specificationfor isolated intermediates should be provided
and should include tests and acceptance criteria for identity, purity and assay, where
applicable.
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Additionally for Biotech: Stability data supporting storage conditions should vedprh
(ReferencelCH GuidelineQ50)

3.2 S.2.5Processvalidation and/or evaluatior(name, manufacturer)
It is expected that the manufacturing processes for all APIs are properly contfdhed.
APl is prepared as sterile, a complete descripsbould be provided for aseptic
processing and/or sterilization methods. The controls used to maintain the sterility of the
API during storage and transportation should also be provided.

For biotech drug substances, sufficient information shouldrtveided on validation and
evaluation studies to demonstrate that the manufacturing process (including reprocessing
steps) is suitable for its intended purpose and to substantiate selection of critical process
controls (operational parameters andproces tests) and their limits for critical
manufacturing steps (e.g., cell culture, harvesting, purification, and modification).

The plan for conducting the study should be described and the results, analysis and
conclusions from the executed study shouldlmvided. The analytical procedures and
corresponding validation should be crosferenced (e.g., 3.2.5.2.4, 3.2.5.4.3) or
provided as part of justifying the selection of critical process controls and acceptance
criteria.

For manufacturing steps intertido remove or inactivate viral contaminants, the
information from evaluation studies should be provided in 3.2.A.2.

3.2.S.2.6 Manufacturingorocess developmefame, manufacturer)
A description and discussion should be provided of the significaaatiges made to the
manufacturing process and/or manufacturing site of the APl used in producing
comparative bioavailability or biwaiver, scaleup, pilot, clinical and, if available,
production scale batches.

The significance of the change should beeased by evaluating its potentialingpact the
quality of the drug substance (and/or intermediate, if appropribte).manufacturing
changes that are considered significant, data fommparative analyticatesting on
relevant drug substance batches should be provideet¢omine theémpact on quality of
the drug substancd@ discussionof the data, including a justification for selection of the
tests andissessment oésults, should be included.

Testingused to assess the impact of manufacturing changes on the drug substance(s)and
the corresponding drug product(s) can also include nonclinical and chtuckés. Cross
reference to the location of these studies in other modules @utiraission shoulde
included.
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3.2.S.3Characterization (Name, Manufacturer)

3.2.S.3.1 Elucidation o$tructure and other characterists (name, manufacturer)
Confirmation of structure based ,omg., synthetic route and spectral analyses should be
provided. Information such as the potential for isomerism, the identification of
stereochemistry, or the potential for forming polymorphs should also be included.

For biotech drug substance for the desired product and proelattd substances, details
should be providedn primary secondaryand higherorder structure, podtanslational
forms (e.g. glycoforms), biological activity, purity, and immunochemicabmerties,
when relevant. [ReferenckCH Guideline Q6B]

Elucidation of structure

The PD should include quality assurance (Aitified copies of the spectra, peak
assignmentsand a detailed interpretation of the data of the studies performed to elucidate
and/or confirm the structure of the API. The D®B should include a list of the&tudies
performedand a conclusion from the studies that the results support the proposed
structure.

For APIs that are not described in an officially recognized pharmacopoeia, the studies
carried out to elucidate and/or confirm the chemical structure normally include elemental
analysis, infrared (IR), ultraviolet (UV), nuclear magnetic resongNdéR), and mass
spectra (MS) studies. Other tests could includea)X powder diffraction (XRPD) and
differential scanning calorimetry (DSC).

For APIs that are described in an officially recognized pharmacopoeia, it is generally
sufficient to provide cope of the IR spectrum of the API from each of the proposed
manufacturer(s) ru concomitantly with apharmacopoeialreference standardSee
Section 3.2.S.5 for details on acceptable reference standards or materials.

Isomerismétereochemistry

When an API is chiral, it should be specified whether specific stereoisomers or a mixture
of stereoisomers have been usedthe clinical or the comparative bistudies, and
information should be given as to the stereoisomer of the API that is to benutesd i
FPP.

Where the potential for stereoisomerism exists, a discussion should be included of the
possible isomers that can result from the manufacturing process and the steps where
chirality was introducedThe identicality of the isomeric compositiontbe API to that of

the API in the comparator product should be establidné&ormation on the physical and
chemical properties of the isomeric mixture or single enantiomer should be provided, as
appropriate.The API specification should include a testetosure isomeric identity and

purity.
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The potential for inteconversion of the isomers in the isomeric mixture, or racemisation
of the single enantiomer should be discussed.

When a single enantiomer of the API is claimed for -pbarmacopoeialAPls,
unequivocal proof of absolute configuration of asymmatentersshould be provided
such as determined by-pdy of a single crystalf, based on the structure of the API, there
is no potential for stereoisomerism, it is sufficient to includextestent tahateffect.

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/@onformations of the molecules in the crystal lattice.
Amorphous solids consist of disordered arrangements of molecules and do not possess a
distinguishable crystal lattice. Solvates are crystal forms containing either stoichiometric
or nonstoichiometric mounts of a solvent. If the incorporated solvent is water, the
solvates are also commonly known as hydrates.

Polymorphic forms of the same chemical compound differ in internal-staié structure

and, therefore, may possess different chemicapagdical properties, including packing,
thermodynamic, spectroscopic, kinetic, interfaciahd mechanical properties. These
properties can have a direct impact on Afbcessability, pharmaceutical product
manufacturability and product quality/performan, including stability, dissolution and
bioavailability. Unexpected appearance or disappearance of a polymorphic form may lead
to serious pharmaceutical consequences.

There are a number of methods that can be used to characterize the polymorphic forms of
an APIl.Demonstration of a nonequivalent structure by single crystayXdiffraction is
currently regarded as the definitive evidence of polymorphism. XRPD can also be used to
provide unequivocal proof of polymorphism. Other methods, includmgroscopy,
thermal analysise(g.,DSC, thermal gravimetric analysis and 4stdge microscopy) and
spectroscopy €.g., IR, Raman, soligtate nuclear magnetic resonance [sSNMR]) are
helpful to further characterize polymorphic forrighere polymorphism ia concern, the
applicants/manufacturers of APIs should demonstrate that a suitable method, capable of
distinguishing different polymorphs, is available to them.

Decision tree 4(1) of ICH Q6A can be used where screening is necessad(2) can be

used o investigate if different polymorphic forms have different properties that may affect
performance, bioavailabilifyand stability of the FPRand to decide whether a preferred
polymorph should be monitored at release and on storage of the API. Wherés there
preferred polymorph, acceptance criteria should be incorporated into the API specification
to ensure polymorphic equivalence of the commercial material and that of the API batches
used in the comparative bioavailability or biowaiver studies. The npaighic
characterization of the API batches usedclmical, comparative bioavailabilityor
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biowaiver studies by the aboweentioned methods should be providéde method used
to control polymorphic form should be demonstrated to be specific for tfeenekform.

Particle size distribution

For APIs that are not BC&ighly soluble contained in solid FPPs, or liquid FPPs
containing urndissolved API, the particlsize distribution of the material can have an
effect on the in vitro and/or in vivbehaviorof the FPP. Particle size distribution can also
be important in dosage form performaneeg(,delivery of inhalation products), achieving
uniformity of content in lowdose tabletsg(g., 2 mg or less), desired smoothness in
ophthalmic preparationand sability of suspensions.

If particle size distribution is an importaparametere.g.,as in the above cases, results
from an investigation of several batches of the API should be provided, including
characterization of thbatchés) used irclinical and inthe comparative bioavailability or
biowaiver studies. APl specifications should include controls on the particle size
distribution to ensure consistency with the material in the batch(es) used in the
comparative bioavailability and biowaivstudies €.g.,limits for d10, d5Qand d90). The
criteria should be established statisticalyased on the standard deviation of the test
results from the previously mentioned studj@eferencelCH GuidelineQ6A]

3.2.5.3.2mpurities (name, manufacturer)
Information on impurities should be providd@ReferencelCH Guidelines Q3A, Q3C,
Q5C, Q6A, and Q6B]

Regardless of whether a pharmacopoeial standard is claimed, a discussion should be
provided of the potential and actualpurities arising from the synthesis, manufacture, or
degradation of the APIThis should cover starting materials,-psoducts, intermediates,

chiral impurities and degradation products and should include the chemical names,
structuresand origins. The discussion of pharmacopoeial APIs should not be limited to
the impurities specified in the APl monograph.

The tables in the DOBD template should be used to summarize the information on the
API-related and proceselated impurities. Ithe DOSPD, the ternorigin refers to how

and where the impurity was introduceslg.,,i Sy nt heti ¢ i ntermedi at e
synthesis @ Pot engricaduchty due to rearrangement frc
should also be indicated if the inmity is a metabolite of the API.

Identification threshold

It is recognized by the pharmacopoeias that APIs can be obtained from various sources
and thus can contain impurities not considered during the development of the monograph.
Furthermore, a change in the production or source may give rise to additionatieapu

that are not adequately controlled by the official compendial monograph. As a result, each
PD is assessed independently to consider the potential impurities that may arise from the
proposed route(s) of synthesis. For these reasons, the ICH limnitsinkpecified
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impurities €.g., NMT 0.10% or 1.0 mg per day intake (whichever is lower) for APIs

having amaximum dailydoseof O2 g/ day) are generally reco
general limits for unspecified impurities that may appear in the offi@atpendial
monograph that could potentially be higher than the applicable ICH limit.

Qualification of impurities

The ICH impurity guidelines should be consulted for options on the qualification of
impurities. The limit specified for an identified impuriip an officially recognized
pharmacopoeias generally considered to lmpialified. Thefollowing is an additional
option for qualification of impurities in existing APIs:

The limit for an impurity present in an existing API can be accepted by comparing
the impurity results found in the existing APl with those observed in an innovator
product using the same validated, stabiiitgticating analytical procedures.@Q.,
comparativenigh performance liquid chromatograpyRLC) studies). If samples

of the innovator product are not available, the impurity profile may also be
compared to a differerdomparator (market leading)PP with the same route of
administration and similar characteristice.d(, tablet versus capsule). IS i
recommended that the studies be conducted on comparable sagplesgé of
samples) to obtain a meaningful comparison of the impurity profiles.

Levels of impurities generated from studies under accelerated or stressed storage
conditions of the innovaor or comparator FPP are not considered
acceptable/qualified.

A specified impurity present in the existing API is considered qualified if the
amount of the impurity in the existing API reflects the levels observed in the
innovator @ comparator (markeehding)FPP.

ICH class Il solvent(s) used prior to the last step of the manufacturing process may be
exempted from routine control in API specifications if suitable justification is provided.
Submission of results demonstrating less than 10% of theQ8€El limit (option 1) of the
solvent(s) in three consecutive productsmale batches or six consecutive pgoale
batches of the API or a suitable intermediate would be considered acceptable justification.
The laststep solvents used in the process sth@llvays be routinely controlled in the

final API. The limit for residues of triethylamine (TEA) is either 320 ppm on the basis of
ICH Q3C(option 1)or 3.2 mg/day on the basis of permitted daily exposure (PDE).

The absence of knowastablisheghighly toxic impurities (genotoxic) used in the process

or formed as a bproduct should be discussed and suitable limits should be proposed. The
limits should be justified by appropriate reference to availaple i d a feg.e 6 s
EMEA/CHMP/QWP/251344/2006 or USFDAuidance for Industry: Genotoxic and
carcinogenic impurities in drug substances and products, recommended approaches,
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December 2008) or by providing experimental safety data or published data in peer
reviewed journals.

Residues of metal catalysts usedtlm® manufacturing process and determined to be
present in batches of API are to be controlled in specifications. This requirement does not
apply to metals that are deliberate components of the pharmaceutical substance (such as a
counter ion of a salt) or etals that are used as a pharmaceutical excipient in theeskRP (

an iron oxide pigment). The guideline on the specification limits for residues of metal
catalysts or metal reagenEEMEA/CHMP/SWP/4446/200M®mr any equivalent approaches

can be used to ddess this issue. The requirement normally does not apply to extraneous
metal contaminants that are more appropriately addresseNdy, WHO Good
Distribution Practices for Pharmaceutical Prody@G®P), or any other relevant quality
provision such as thieeavy metal test in monographs of recognized pharmacopoeias that
cover metal contamination originating from manufacturing equipment and the
environment.

3.2.S.4 Control of Drug Substance (name, manufacturer)

3.2.S.4.1 Specification (name, manufacturer)
The specification for the drug substance should be provi@eghies of the API
specifications, dated and signed by authorized persoemnglthie person in charge of the
quality control or quality assurance department) should be provided in the PDjngclud
specifications from each API manufacturer as well as those of the FPP manufacturer.

The FPP manufacturerdés API specification s
the DOSPD template under the headings tests, acceptance critaria analytical
procedures (including types, sourcasd versions for the methods).

1 The sandarddeclared by the applicant could be an officially recognized compendial
standard(e.Ph . I nt ., Ph. Eur . , BP, USP, JP) or a
1 The specification reference number and vers{erg.,revision number and/or date)
should be provided for version control purposes.
1 For the analytical procedures, thgpe should indicate the kind of analytical
procedure usecde(g.,visual, IR, UV, HPLC, lasediffraction); the sourcerefers to
the origin of the analytical procedure.q.,Ph.Int.,Ph.Eur., BP, USP, JP;house)
and theversion (e.g., code number/version/date) should be provided for version
control purposes.

In cases where there is more tham e AP | manufacturer, the F
specifications should be one single compiled set of specifications that is identical for each
manufacturerlt is acceptable to lay down in the specification more than one acceptance
criterionand/oanal yti cal method for a single paran
ma n uf a c tew.rinedhe cadedof résidual solvents).
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Any nonroutinetesting should be clearly identified as such and justified along with the
proposal on the frequency nbn-routinetesting.

The ICH Q6A guideline outlines recommendations for a numbanivkersalandspecific
testsand criteria for APIs. Reference ICH GuidelinesQ3A, Q3C, QG6A officially
recognized pharmacopogia

3.2.S.4.2 Analyticaproceduregname,manufacturer)
The analytical procedures used for testing the drug substance shquioigeed. Copies
of the inhouse analytical procedures used to generate testing results provided in the PD,
as well as those proposed for routine testing of the API &yBPmanufactureshould
be provided.Unless modified, it is not necessary to provide copies of officially
recognized compendial analytical procedures.

Tables for summarizing a number of the different analytical procedures and validation
information €.g, HPLC assay/impurity methodgas chromatograph¥sC) methods) can

be found in the 2.3.R Regional information section of the DS(i.e,2.3.R.2) These

tables should be used to summarize thdwdnse analytical procedured the FPP
manufacturerfor determination of the residuablvents, assay, and purity of the API, in
section 2.3.S.4.3 of the DE&D. Other methods used to generate assay and purity data in
the PD can be summarized in 2.3.5.4.4 (c) or 2.3.5.7.3 (b) of thePDO®fficially
recggnized compendial methods need not be summarized unless modifications have been
made.

For determination of related substances, reference standards should normally be available
for each of the identified impurities, particularly those known to be toxic thed
concentration of the impurities should be quantitated against their own reference
standards. Impurity standards may be obtained from pharmacopoeias (individual
impurities or resolution mixtures), from commercial sour@gsprepared ifhouse.lt is
considered acceptable to use the API as an external standard to estimate the levels of
impurities, provided the response factors of those impurities are sufficiently close to that
of the API, i.e, between 80 and 13fercent In cases where the responsedacs outside

this range, it may still be acceptable to use the API, provided a correction factor is applied.
Data to support calculation of the correction factor should be provided forlaouge
method. Unspecified impurities may be quantitated usirsglation of the API as the
reference standard at a concentration corresponding to the limit established for individual
unspecified impuritiese(g.,0.10%).

The system suitability tests (SSTs) represent an integral part of the method and are used to
ensure the adequate performance of the chosen chromatographic system. As a minimum,
HPLC and GC purity methods should include SSTs for resolution and repeatdtmlity

HPLC methods to control ARElated impurities, this is typically done using a solution of

the API with a concentration corresponding to the limit for unspecified impurities.
Resolution of the two closest eluting peaks is generally recommended. éfowies
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choice of alternate peaks can be used if justifeed.(choice of a toxic impurity).The
method for repeatability test should include an acceptable number of replicate injections.
HPLC assay methods should include SSTs for repeatability and itioadeither peak
asymmetry, theoretical plates or resolutidfor thin layer chromatographyT[C)
methods, the SSTs should verify the ability of the system to separate and detect the
analyte(s) €.g., by applying a spot corresponding to the APl at a coinagon
corresponding to the limit of unspecified impurities). [Reference: @ideline Q2

WHO Technical Report Series, No. 943, Annex 3]

3.2.5.4.3 Validation o&nalytical procedures (name, manufacturer)
Analytical validation information, including experimental data for thealytical
proceduresised for testing the drug substance, should be provided.

Copies of the validation reports for the analytical procedures used to generate testing
results, as welks those proposed for routine testing of the API by the rR&Rufacturer
should be provided.

Tables for summarizing a number of the different analytical procedures and validation
information g.g.,HPLC assay/impurity methods, GC methods) can be fouthki2.3.R
Regional information section of the D& (.e., 2.3.R.2)These tables should be used to
summarize the validation information of the analytical proceduvésthe FPP
manufacturerfor determination of residual solvents, assagyd purity of theAPI, in

section 2.3.S.4.3 of the DE@D. 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.S.7.3 (b) of the
DOSPD.

As recognized by stringent regulatory authorities and phaspweias themselves,
verification of compendial methods can be necessary. The compendial methods as
published are typically validated based on an API or an FPP originating from a specific
manufacturer. Different sources of the same API or FPP can contpuriiies 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 the impurity profile of the API from the intended source(s).

In general verification is not necessary for compendial A#saymethods. However,
specificity of a specific compendial assay method should be demonstrated if there are any
potential impurities that are not specified in the compendial monograph. Iffieialkyf
recognized compendial method is used to control-reRited impurities that are not
specified in the monograph, full validation of the method is expected with respect to those
impurities.

If an officially recognized compendial standard is clairaad an irRhouse method is used
in lieu of the compendial method.{.,for assay or for specified impurities), equivalency
of the inhouse and compendial methods should be demonstrated. This could be
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accomplished by performing duplicate analyses of omepka by both methods and
providing the results from the studyor impurity methods, the sample analyzed should be
the API spiked with impurities at concentrations equivalent to their specification limits.

3.2.S.4.4 Batclanalysegdnhame, manufacturer)
Description of batches and results of batch analyses shoypidbweed. Thanformation
provided should include batch number, batch size, date and production site of relevant
APl batches used in comparative bioavailability or biowaiver studies, pretliamch
clinical data (if relevant), stability, pilot, scalg and, if available, productiescale
batchesThis data is used to establish the specifications and evaluate consistency in API
quality.

Analytical results should be provided from at least tvatches qfat least pilot-scale

from each proposed manufacturing site of the API and should include the batch(es) used
in the comparative bioavailability or biowaiver studids.pilot-scale batch should be
manufactured by a procedure fully representatifvand simulating that to be applied to a

full productionscale batch.

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 generahg the test results should be identifiddh e FPP manuf atst ur er ¢
should be summarized in thed3-PD.

The discussion of results should focus on observations noted for the various tests, rather
than reporting c¢ omme nspesificaians &or quantitafive ltebts t e s t
(e.g.,individual and total impurity tests and assay tests), it should be ensured that actual
numerical resultsar e provi ded rather than vague sta
Aconf @r ms

A discussion and jusication should be provided for any incomplete analyseg.(
results not tested according to the proposed specification).

3.2.5.4.5 Justification o$pecification(name, manufacturer)
Justification for the drug substance specification shoulgrtmaded.
A discussion should be provided 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 compemnaéhods have been
modified or replaced, a discussion should be included.

The justification for certain tests, analytical procedures and acceptance criteria may have
been discussed in other sections of the @D. (impurities, particle size distributiomnd

does not need to be repeated here, although am@f@sence to their location should be
provided. [Reference: ICHGuidelines Q3A, Q3C, QG6A officially recognized
pharmacopoeia]

Guideline for Registration of Medicine 29



3.2.S.5 Reference Standards or MaterialsN@me, Manufacturer)
Information should be provided on the reference standard(s) used to generate data in the
PD, as well as those to be used by the FPP manufacturer in routine APl and FPP testing.
The source(s) of the reference standards or materials used in the testm@pBt ghould
be provided €.g.,those used for the identification, purity, assay tests). These could be
classified aprimary or secondaryeference standards.

A suitable primary reference standard should be obtained from an officially recognized
pharmacpoeial sourced.g., Ph.Int.,Ph.Eur., BP, USP, JP) where one exists and the lot
number should be provide@Vhere a pharmacopoeial standard is claimed for the API
and/or the FPP, the primary reference standard should be obtained from that
pharmacopoeia wheavailable.Primary reference standards from officially recognized
pharmacopoeial sources do not need further 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 analges).Further purification techniques may be needed to
render the material acceptable for use as a chemical reference staruarpurity
requirements for a chemical reference substance depend upon its intendedhesaical
reference substance propostd 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 t&€3n the other hand, chemical reference substances that
are to be usediassays should possess a high degree of purity (such as 99.5% on the dried
or water/solvenfree basis). Absolute content of the primary reference standard must be
declared and should follow the scheme: 100% minus organic impurities (quantitated by an
assay proceduree.g., HPLC, DSC, etc.) minus inorganic impurities minus volatile
impurities byloss on drying (or water content minus residual solvents).

A secondary (or ithouse) reference standard can be used by establishing it against a
suitable primary reference standagdg., by providing legible copies of the IR of the
primary and secondaryeference 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 additisal procedures other than those used in routine teséiny, if
additional solvents are used during the additional purification process that are not used for
routine purposes). [Reference: IGBLideline Q6A; WHO Technical Report Series, No.

943, Annex3]

3.2.S.6 Container Closure SystenName, Manufacturer)
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. Thespecifications should include description and identification (and
critical dimensionswith drawings, where appropriate). Noompendial methods (with
validation) shoulde includedwhere appropriate.
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For nonfunctional secondary packaging componentg).(ehose that do not provide
additional protection), only a brief description should be provided. For functional
secondary packaging components, additional information should be provided.

The suitability should be discussed with respect to, for exancpl@ce of materials,
protection from moisture and light, compatibility of the materials of construction with the
API, including sorption to container and leaching, and/or safety of materials of
construction. The WHGGuidelines on packaging for pharmaceatigroducts (WHO
Technical Report Series, No. 902, Annex 9, 2002) and officially recognized
pharmacopoeias should be consulted for recommendations on the packaging information
for APIs.

Primary packaging components are those that are in direct centadhe API or FPP.
The specifications for the primary packaging components should be provided and should
include a specific test for identificatioa..,IR).

Copies of the labels applied on the secondary packaging of the API should be provided
and shald include the conditions of storage. addition, the name and address of the
manufacturer of the API should be stated on the container, regardless of whether
relabeling is conducted at any stage during the API distribution process.

3.2.S.7 Stability Name, Manufacturer)

3.2.5.7.1 Stabilitgummary and conclusionhame, manufacturer)
The types of studies conducted, protocols used, and the results of the studiesshould
summarized The summary should include results, for example, from fodeggadation
studiesand stress conditions, as well as conclusions with respect to storage cormaitions
re-testdate or shelfife, as appropriate.

The tables in the DO8D template should be used to summarize the results from the
stability studies andelated information€.g.,conditions, testing parameters, conclusions,
commitments).

Stress testing

As outlined in the ICH Q1A guidance document, stress testing of the APl can help
identify the likely degradation products, which can in turn esfablish the degradation
pathways and the intrinsic stability of the molecule and validate the stability indicating
power of the analytical procedures us@étle nature of the stress testing will depend on
the individual APl and the type of FPP involved.

Stress testing may be carried out on a single batch of theFAPlexamples of typical
stress conditiongefer to WHO Technical Report Series, No. 953, Annex 2, Section 2.1.2,
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as wel |l as, AA typical set of pharmadeutead of t
ingrediend i n WHO Techni cal Report Series, No.

The object of stress testing is not to completely degrade the API, but to cause degradation
to occur to a small extent, typically -BD% loss ofAPI by assay when copared with
nondegraded API. This target is chosen so that some degradation occurs, but not enough
to generate secondary products. For this reason, the conditions and duration may need to
be varied when the API is especially susceptible to a particutssstactorln the total
absence of degradation products after 10 days, the API is considered stable under the
particular stress condition.

The tables in th®OS-PD template should be used to summarize the results of the stress
testing and should include¢he treatment conditionseq., temperatures, relative
humidities concentrations of solutions, durations) and the observations for the various test
parametersd.g.,assay, degradation products).The discussion of results should highlight
whether mass batae was observed.

Photostability testing should be an integral part of stress te3tiegstandard conditions

are described ithe ICH Q1B guidance document f fipr ot ect from | i gh
of the officially recognized pharmacopoeia for the APl I's sufficient t
f rom | ilabdlingoin lieunof photostability studies, when the container closure

system is shown to be light protective.

When available, it is acceptable to provide the relevant data published in the scientific
literature (inter alia WHOPARS, EPARS) to support the identified degradation products
and pathways.

Accelerated and longerm testing

Available information on the stability of the API under accelerated and-temng
conditions should be provided, includinnformation in the public domain or obtained
from scientific literature. The source of the information should be identified.

The preferredlong-term storage conditions for APIis either 30°C+2°C/65%+5%RH or
30°C+2°C/75%+5%RH.Alternative conditions shibube supported with appropriate
evidence, which may include literature references dromse studies, demonstrating that
storage at 30°C is inappropriate for the API. For APIs intended for storage in a refrigerator
and those intended for storage in a&fer refer to the stability guidelind/HO Technical
Report Series, No. 953 Annex/2PIs intended for storage belo®0°C should be treated

on a caséy-case basis.

To establish the reest period, data should be provided on not less than three batcaes
least pilot-scale.The batches should be manufactured by the same synthesis route as
production batches and using a method of manufacture and procedure that simulates the
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final process to be used for production batcAé® stability testing progma and results
should be summarized in the dossier and in the tables in theHDOS

The information on the stability studies should include details such as storage conditions,
batch number, batch size, container closure syséeth completed (and proposeest

intervals. The discussion of results should focus on observations noted for the various
test s, rather than reporting camRaagesof such
analytical results where relevant and any trends that were obssreattl be included.

For quantitative tests(g.,individual and total degradation product tests and assay tests),

it should be ensured that actual numerical results are provided rather than vague
statementssuch as Awithin . Wheme difesedt fromr thefimethads o r ms
described in S.4.2, descriptions and validation of the methodology used in stability studies
should be provided.

The minimum data required at the time of submitting the dossier (in geaezal)

Storage temperature (°C) | Relative humidity (%) | Minimum  time  period
(months)

Accelerated 40+2 755 6

Intermediate * * *

Long-term 30+2 655 or 755 6

*Where longterm conditions are 30°C+2°C/65%+5%RH or 30°C+2°C/75%+5%RH,
there is no intermediate condition.

Refer to WHO Stability Testing of Active Pharmaceutical Ingredients and Finished
Pharmaceutical Product§/WHO Technical Report Series, No. 953, Annex 2, 2(08)
further information regarding the storage conditions, container closure system, test
specifications and testirfgequency.

Proposed storage statement andtesst period

A storage statement should be established for display on the label based on the stability
evaluation of the APIl. The WHO stability guideline includes a number of recommended
storage statements thetould be used, when supported by the stability studies.

A re-test period should be derived from the stability information and should be displayed
on the container label.

After this retest period, a batch of API destined for use in the manufacture BPBn
could be retested and then, if in compliance with the specification, could be used
immediately €.g.,within 30 days). If reested and found compliant, the batch doet
receive an additional period corresponding to the time established for-tibst peeriod.
However, an API batch can betested multiple times and a different portion of the batch
used after each 1test, as long as it continues to comply with the specificakon APIs
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known to be labiled.g.,certain antibiotics), it is morappropriate to establish a shiié
rather than a rest period[ReferencelCH GuidelineQ1A]

Limited extrapolation of the real time data from the ldegn storage condition beyond
the observed range to extend theast period can be undertakertta time of assessment
of the PD, if justified. Applicantshould consult the ICH Q1E guidance documfent
further details on the evaluation and extrapolation of results from stability elgtaif(
significant change was not observed witkin monthsat accelerated condition and the
data show little or no variability, the proposeetest period could be up to two times the
period covered by the lortgrm data, but should not exceed the loemgn data by 12
months).[Reference: ICH5uidelinesQ1A, Q1B, Q1D, Q1E WHO Technical Report
Series, No. 953, Annex 2]

3.2 S.7.2Postapprovalstability protocol and stability commitmeigbhame,manufacturer)
The postapproval stability protocol and stability commitmeeither from API
manufacturer or FPP manufacturer (whoever responsible for the sshdyid be
provided.

Primary stability study commitment

When available longerm stability data on primary batches do not cover the proposed re
test period granted at tiiene of assessment of the PD, a commitment should be made to
continue the stability studies in order to firmly establish théese period.A written
commitment (signed and dated) to continue imrgn testing over the +&est period
should be included ithe dossier when relevant.

Commitment stability studies

The longterm stability studies for theommitment batcheshould be conducted through
the proposed r&est period on at least three production batcWdsere stability data was

not provided for thee production batches, a written commitment (signed and dated)
should be included in the dossier.

The stability protocol for theommitment batcheshould be provided and should include,
but not be limited to, the following parameters:

1 number of batch(esnd different batch sizes, if applicable;
relevant physical, chemical, microbiologicahd biological test methods;
acceptance criteria,
reference to test methods;
description of the container closure system(s);
testing frequency;
description of the contions of storage (standardized conditions for loewgn
testing as described inishGuideline and consistent with the ARbeling should be
used); and
1 other applicable parameters specific to the API.

E RN
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Ongoingstability studies
The stability of the APkhould be monitored according to a continuous and appropriate
program that will permit the detection of any stability issegy.(changes in levels of
degradation products).The purpose of the ongoing stability program is to monitor the API
and to deternme that the API remains and can be expected to remain within-thstre
period in all future batches.

At least one production batch per year of API (unless none is produced during that year)
should be added to the stability monitoring program and testeast annually to confirm

the stability. In certain situations, additional batches should be includedvritten
commitment (signed and dated) from API manufacturerdiogoing stability studies
should be included in the dossier.

Refer to WHO TechnicaReport Series, No. 953, Annex 2, Section 2.1fbf further
information onongoingstability studies.

3.2.S.7.3 Stabilitglata (name, manufacturer)
The actual stability results used to support the propostastrgeriod should be included
in the dossier. The result should be presented in an appropriate format such as tabular,
graphical, or narrativelescription. Informationon the analytical procedes used to
generate the data and validationtleése procedureshould be included. For quantitative
tests €.g.,individual and total degradation product tests and assay tests), it should be
ensured that actual numerical results are provided rathewnvttare statements such as
Awi t hin | i mi.t[BeferencalCHGuidelinEsQ1IANQ1B, Q1D, Q1E, Q2
WHO Technical Report Series, No. 953, Anngx 2

3.2 PDrug Product (or Finished Pharmaceutical Product(FPP)) (Name, Dosage Form

3.2.P.1Description and Composition of the FPPName, Dosage Form
A description of the FPP and its composition should be provided. The information
provided should include, for example:
1 Description of the dosage form
The description of the FPP should include thieysical description, available
strengths, release mechaniseng(,immediate, modified (delayed or extended)), as
well as any other distinguishable characteristics.

1 Composition of the dosage form
Composition of the dosage form, and their amswamt a per unit basis (including
overages, if any), the function of the components, and a reference to their quality
standards (e. g., compendi al mo shoujdrb@a p h s
provided

The tables in the DO8D template should be e to summarize the composition of
the FPP and express the quantity of each component on a per unielzpgisy(per
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tablet, mg per ml, mg per vial) and percentage basis, including a statement of the
total weight or measure of the dosage unit. The iddal components for mixtures
prepared irhouse €.g.,coatings) should be included in the tables, where applicable.

All components used in the manufacturing process should be included, including
those that may not be added to every bagch. (acid andalkali), those that may be

removed during processing.¢.,solvents) and any otherse(g.,nitrogen, silicon for
stoppers).If the FPP is formulated using an active moiety, then the composition for

the active ingredient should be clearly indicatedy(fi 1 mg o f active i
base=1.075 mg active ingredient hydr och
indicated €é.g,Aicont ains 2% overage of the API t
|l osseso) .

The components should be declared by their proper or commames, quality
standards€.g.,Ph.Int, Ph.Eur, BP, USP, JP, House) and, if applicable, their grades
(e.g, "Microcrystalline Cellul ose N F (PH
characteristicsg.g.,lyophilized, micronizedsolubilized emulsified).

The function of each componene.@.,diluentfiller, binder, disintegrant, lubricant,
glidant, granulating solvent, coating agent, antimicrobial preservative) should be
stated. If an excipient performs multiple functions, the predominant function should
be irdicated.

The qualitative composition, including solvents, should be provided for all
proprietary components or blendsd.,capsule shellsgoloring blends, imprinting
inks). This information (excluding the solvents) is to be listed in the product
information €.g.,summary of product characteristitaheling and packagteaflet).

1 Description of accompanying reconstitutiondiluent(s)
For FPPs supplied with reconstitution diluent(s) that are commercially available or
have been assessed and considered acceptable in connection with another PD with
the Authority a brief description of the reconstitution diluents(s) should be
provided.

For FPPs supplied with reconstitution diluent(s) that are not commercially available

or have not been assessed and considered acceptable in connection with another PD
with the Authority, information on the diluent(s) should be provided in a separate
FPPpoit on (A3.2.PO0), as appropriate.

1 Type of container and closure
The container closure used for the FPP (and accompanying reconstitution diluent, if
applicable) should be briefly described, with further details provided under 3.2.P.7
Container closure systera.g:

AThe product is available in HDPE bott
sizes of 1000 s, 5 0 0 Alsminam fdil udit0désé 6 s ) and
blisters (in packages of 10)0.60s (cards c
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3.2.P.2 Pharmaceutical DevelopmentName, Dosage Form
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 attribated sage instructions 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 tlemiulation and process
attributes (critical parameters) that can influence batch reproducibility, product
performance and FPP quality. Supportive data and results from specific studies or
published literature can be included within or attached to the Rlcattical Development
section. Additional supportive data can be referenced to the relevant nonclinical or clinical
sections of the product dossier.

Pharmaceutical development information should include, at a minimum:

1 definition of the quality target prodt profile (QTPP) as it relates to quality, safety
and efficacy, consideringor example the route of administration, dosage form,
bioavailability, strengthand stability;

1 identification of the potential critical quality attributes (CQAS) of the FPRssto
adequately control the product characteristics that could have an impact on quality;

1 discussion of the potential CQAs of the API(s), excipieatsl container closure
system(s) including the selection of the type, gradad amount to deliver drug
product of the desired qualitgnd,

7 discussion of the selection criteria for the manufacturing process and the control
strategy required to manufacture commercial lots meeting the QTPP in a consistent
manner.

3.2.P.2.1 Components of the FPP (hame, dostmen)

3.2.P.2.1.1 Activ@harmaceutical ingredienfname, dosage form)
The compatibility of the API with excipients listed in 3.2.P.1 should be discussed.
Additionally, key physicochemical characteristicd the API (e.g., water content,
solubility, particle size distribution, polymorphjcor solid state form) that can influence
the performance of the FPP should be discussed. For-dizeel combinations, the
compatibility of APIs with each other should be discussed.

Physicochemical characteristics tiie APl may influence both the manufacturing
capability and the performance of the FPR. addition to visual examination,
chromatographic results (assay, purity) are required to demonstratARAPAnd API
excipient compatibility.In general, APlexcipient compatibility is not required to be
established for specific excipients when evidence is providegl, SmPC orproduct
leafle)) that the excipients are present in the comparator product.
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3.2.P.2.1.2 Excipients (name, dosage form)
When choosing excipients, those with a compendial monograph are generally preferred
and may be required in certain jurisdictio@&her resources are available for information
on acceptable excipients and their concentratisash as the FDA IIG list anthe
Handbook of Pharmaceutical Excipientdse of excipients in concentrations outside of
established ranges are discouraged and generally requires justifidati@udition,
available guidelines should be referenced which address particular excipiebé&s to
avoided, for exampleazocolorants listed irEuropean Medicines Agency'€NIA)
Guideline CPMP/463/00, and the Colorcon Regulatory Information Sheet on AZO and
Non-AZO ColorantsOther guidelinessuch as théraft WHO Guideline Developmenbf
Pediatric Medicines points to consider in formulatiomay provide useful general
guidance in this regard.

Ranges or alternates for excipients are normally not accepted, unless supported by
appropriate process validation data. Where relevant, compatibiliyy results €.9.,
compatibility of a primary or secondary amine API with lactose) should be included to
justify the choice of excipients. Specific details should be provided where necesgary (

use of potato or corn starch).

Where preservatives amahtioxidants are included in the formulation, the effectiveness of
the proposed concentration of the antioxidant as well as its safety should be justified and
verified by appropriate studies.

3.2.P.2.2 Finishegpharmaceutical produc{name, dosage form)

3.2.P.2.2.1 Formulatiordevelopmen{name, dosage form)
A brief summary describing the development of the FPP should be provided, taking into
consideration the proposed route of administration and usage. The differences between the
comparative bioavailabily or biowaiver formulations and the formulation (i.e.,
composition) described in 3.2.P.1 should be discussed. Results from comparative in vitro
studies (e.g., dissolution) or comparative in vivo studies (e.g., bioequivalence) should be
discussed, when ppopriate.

An established multisourceroduct is defined as one that has been marketed by the
applicant or manufacturer associated with the dossier for at least five years and for which
at least 10 production batches were produced over the previouogeidless than 10
batches were produced in the previous year, not less than 25 batches were produced in the
previous three years-or products that meet the criteria of established multisource
product,all sections 088.2P.2.2.1 of the dossier amDS-PD should be completedith

the exception 02.3P.2.2.1 (a).In addition, a product quality review should be provided as
outlined in Appendix 1.

The requirements for bioequivalence studies should be taken into considefation
example when formuléing multiple strengths and/or when the product(s) may be eligible
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for a biowaiver.Productclinical information including bioequivalence and biowaiver
justification, should be documented unddodule5.

If the proposed FPP is a functionally scotabllet, 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, individual values, mand relative standard deviation
(RSD) of the results. Unifanity testing (.e., content uniformity or mass variation,
depending on the requirement for the whole tablet) should be performed on each split
portion from a minimum of 10 randomly selected whole tablets. The uniformity test on
split portions can be demsinated on a oneéme basis and does not need to be added to
the FPP specification(s).The tablet description in the FPP specification and in the product
information €.g., summary of product characteristidgbeling and package leaflet)
should reflect th presence of a score and its purposdéoasexample, scorings only to
facilitate breaking for ease of swallowirgjc.

In vitro dissolution or drug release
A discussion should be included as to how the development of the formulation relates to
development of the dissolution method(s) and the generation of the dissolution profile.

The results of studies justifying the choice of in vitro dissolution or drug release
conditions €.g.,apparatus, rotation speed, medium) should be provided.sbatdd also

be submitted to demonstrate whether the method is sensitive to changes in manufacturing
processesand/or changes in gradesnd/or amounts of critical excipients and particle
size where relevant. The dissolution method should be sensitia@ytochanges in the
product that would result in a change in one or more of the pharmacokinetic parameters.
Use of a single point test or a dissolution range should be justified based on the solubility
and/or biopharmaceutical classification of the API.

For slower dissolving immediateelease producte(g.,Q=80% in 90 minutes), a second
time point may be warranted.{.,Q=60% in 45 minutes).

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

For extendedelease FPPs, the testing ddions should be set to cover the entire time
period of expected release.q.,at least three test intervals chosen for eh@@r release

and additional test intervals for longer duration of release). One of the test points should
be at the early stagd drug released(.g.,within the first hour) to demonstrate absence of
dose dumping. At each test period, upper and lower limits should be set for individual
units. Generally, the acceptance range at each intermediate test point should not exceed
25% or +2.5% of the targeted value. Dissolution results should be submitted for several
lots, including those lots used for pharmacokinetic and bioavailability or biowaiver
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studies. Recommendatiof conducting and assessing comparative dissolution profiles
can be found in Appendix 3.

3.2.P.2.2.2 Overages (name, dosage form)
Any overages in the formulation(s) described in 3.2.P.1 should be justified.

Justification of an overage to compensatddes during manufacture should be provided,
including the step(s) where the loss occurs, the reasons for thamdsbatch analysis
release data (assay results).

Overages for the sole purpose of extending the 4ifelbf the FPP are generally not
aceptable.

3.2.P.2.2.3 Physicochemical armological propertiegname, dosage form)
Parameters relevant to the performance of the FPP, such as pH, ionic strength, dissolution,
re-dispersion, reconstitution, particle size distribution, aggregatolymorphism,
rheological properties, biological activity or potency, and/or immunological activity,
should be addressed.

3.2.P.2.3 Manufacturingprocess developmefame, dosage form)
The selection an@ptimizationof the manufacturing process described3.2.P.3.3, in
particular its critical aspects, should be explained. Where relevant, justification for the
selection of aseptic processing or other sterilization methods over terminal sterilization
should be provided.

Differences between the manufacturing process used to produce comparative
bioavailability or biowaiver batches and the process described in 3.2.P.3.3 that can
influence the performance of the product should be discussed.

For products that meet the critenf anestablished multisource product order tofulfill
the requirements of sectiohi2P.2.3, sectior2.3P.2.3 (b) of the DO®D should be
completed and a product quality review should be submitted as outlined in Appendix 1.

The rationale forchoosing the particular pharmaceutical produeg.( dosage form,
delivery system) should be provided. The scientific rationale for the choice of the
manufacturing, filling and packaging processes that can influence FPP quality and
performance should bexplained €.g.,wet granulation using high shear granulator).API
stress study results may be included in the ratiodadg.developmental work undertaken

to protect the FPP from deterioration should also be inclueled, grotection from light

or moistue).

The scientific rationale for the selection, optimizatiand scaleup of the manufacturing
process described in 3.2.P.3.3 should be explained, in partihdagritical aspectse(g.,
rate of addition of granulating fluid, massing time, granulatiorpidt). A discussion of
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the critical process parameters (CPP), contaotsl robustness with respect to the QTPP
and CQA of the product should be includBéferencelCH Guideline Q8]

3.2.P.2.4 Containeclosure ystem (name, dosage form)
The suitability of the container closure system (described in 3.2.P.7) used for the storage,
transportation (shippingand 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 dosage form (including sorption to container and
leaching) safey of materials of construction, and performance (such as reproducibility of
the dose delivery from the device when presented as part of the FPP).

Testing requirements to verify the suitability of the container closure system contact
material(s) depend otihe dosage form and route of administratidhe following table
outlines the general recommendations for the various dosage forms {fiomerstudies to
establish the suitability of the container closure system contact materials.

Solid oral| Oral liquid and | Sterile  products  (including
products | topical products| ophthalmics)
Description of any X X X (sterilization and
additional treatments* depyrogenation of th
components)
e.g., USP <6615 X X X (includese.g.,USP <87>/<88>
Containerd plastics** tests**)
e.g., USP <6713 X X X
Containerg performance
testing**
e.g., USP <3813 --- X (includese.g.,USP <87>/<883
Elastomeric closures f( tests**)
injections**

*e.g.,coating of tubes, siliconization of rubber stoppers, sulpleatment of ampoules/vials

X = information should be submitted

--- = information does not need to be submitted

**Note that equivalent tests of other officially recognized pharmacopoeia may be substituted.

The suitability of the container closure systarsed for the storage, transportation
(shipping) and use of any intermediatgfiocess productse(g., premixes, bulk FPP)
should also be discussed.

A device is required to be included with the container closure system for oral liquids or
solids €.g., solutions, emulsions, suspensions and powders/granides such
reconstitution, any time the package provides for multiple doses.
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For a device accompanying a mudtise container, the results of a study should be
provided demonstrating the reproducilyilif the device €.g.,consistent delivery of the
intended volume), generally at the lowest intended dose.

A sample of the device should be providedlodule 1.

3.2.P.2.5 Microbiologicahttributes(name, dosage form)
Where appropriate, thaicrobiological 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
containingantimicrobial preservatives. For sterile products, the integrity of the container
closure system to prevent microbial contamination should be addressed.

Where an antimicrobial preservative is included in the formulation, the amount used
should bejustified by submission of results of the product formulated with different
concentrations of the preservative(s) to demonstrate the least necessary but still effective
concentration.The effectiveness of the agent should be justified and verified by
appr@riate studiesd.g.,USP or Ph.Eur. general chapters on antimicrobial preservatives)
using a batch of the FPP. If the lower bound limit for the proposed acceptance criterion for
the assay of the preservative is less than 90.0%, the effectiveness oérhslaguld 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.2.6 Compatibility (name, dosage form)
The compatibility of the FPP with reconstibn 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 labeling.

Where a device is required for oral liquids orlid® (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 thisuidelineare not required.

Where sterile, reconstituted products are to be further diluted, compatibility should be
demonstrated with all diluents over the range of dilution proposed ilalleéng These
studies should preferably be conducted on aged samples. Whdebédhirg does not
specify the type of containers, compatibility (with respect to parameters such as
appearance, pH, assay, levels of individual and total degradation proslutetsisible
particulate matter and extractables from the packaging components) should be
demonstrated in glass, Py@nd polyolefin containers. However, if one or more
containers are identified in th&beling compatibility of admixtures needs to be
demonstrated only in the specified containers.
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Studies should cover the duration of storagmred in thdabeling(e.g.,24 hours under
controlled room temperature and 72 hours under refrigeration). Wheréalibbng
specifies ceadministration with other FPPs, compatibility should be demonstrated with
respect to the principal FPP as well as deadministered FPH.€., in addition to other
aforementioned parameters for the mixture, the assay and degradation levels of each co
administered FPP should be reported).

3.2.P.3 Manufacture (name, dosage form)

3.2.P.3.1Manufacturer(s) (hame, dosage form)
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, packagitadeling and testing should be
listed. If certain companies are responsible only for specific seegsranufacturing of
an intermediate) sudhould be clearly indicated the dossier

The list of manufacturers/companies should specifyattteal addressesf production or
manufacturing site(s) involved (including block(s) and unit(s)), rather than the
administrative offices.

For a mixture of an API with an excipient, the blending & &P| with the excipient is
considered to be the critical step in the manufacture of the final product and therefore the
mixture does not fall under the definition of an API. The only exceptions are in the cases
where the API cannot exist on its own. Samiy, for a mixture of APIs, the blending of

the APlIs is considered to be the critical step in the manufacture of the final piSitest.

for such manufacturing steps should be included in this section.

For each site where the major production stepsyxarried out, when applicable, attach a
WHO-type certificateof productissued bya competent authority in terms of the WHO
Certification Scheme on the Quality of Pharmaceutical Products Moving in International
Commerce (Module 1).

When there arelifferences between the product for which this application is submitted
and that marketed in the country/countries which provided the W@ certificate(s),
provide data to support the applicability of the certificate(s) despite the differences.
Dependig on the case, it may be necessary to provide validation data for differences in
site of manufacture, specifications, formulation, &tote that only minor differences are
likely to be acceptable.
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Regulatory situation in other countries

The countries shdd be listed in which this product has been granted a marketing
authorization, this product has been withdrawn from the market and/or this application for
marketing has been rejected, defeymdvithdrawn (Modulel).

3.2.P.3.2 BatcHormula (name,dosage form)
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,
including overages, and a reference to their quality standards.

The tables in the DOBD template should be used to summarize the batch formula of the
FPPfor each proposed commercial batch sarel express the quantity of each component
on a per batch basis, including a statement of the total weight or measuréaitthe

All components used in the manufacturing process should be included, including those
that may not be added to every batety(,acid and alkali), those that may be removed
during processinge(g., solvents) and any others.(., nitrogen, siliconfor stoppers). If

the FPP is formulated using an active moiety, then the composition for the active

ingredient should be clearly indicateeld.,i 1 kg of active ingredi
active I ngredient hydrochl or i dheicated. €é.g.AI | 0\
AContains 5 k g (corresponding t o 2 %) OV ¢
manufacturing | osseso).

The components should be declared by their proper or common names, quality standards
(e.g., Ph.Int.,Ph.Eur., BP, USP, JP, House) and,ajiplicable, their gradese.g.,

AMIi crocrystalline Cellulose NF (PHeglL02) 0)
lyophilized, micronizedsolubilized emulsified).

3.2.P.3.3 Description amanufacturing process and process contrdieame, dosage fon)
A flow diagram should be presented giving the steps of the process and showing where
materials enter the process. The critical steps and points at which process controls,
intermediate tests or final product controls are conducted should be identified.

A narrative description of the manufacturing process, inclugagkaging thatepresents

the sequence of steps undertaken and the scale of production should also be provided.
Novel processes or technologies and packaging operations that directly abfegattpr
quality should be described with a greater level of detail. Equipment should, at least, be
identified by type (e.g., tumble blender,-line homogenizér and working capacity,

where relevant.

Steps in the process should have the appropriate prpaessieters identified, such as
time, temperature, or pbksociated 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,
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environmental conditions (e.g., low huntyd for an effervescent product) should be
stated.

The maximum holding time for bulk FPP prior to final packaging should be siEted.
holding time should be supported by the submission of stability data, if longer than 30
days.For an aseptically procesd sterile product, the holding of the filtered prodarod
sterilized component prior to filling should be under UDLAH&aSsA) system and filling
should be done immediately within 24hrs.

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

The information above should be summarized in the IPOSemplate and should reflect
the production of the proposed commercial batches the manufacture of sterile
products, the clas®g.,class A, B, Cetc) of the areas should be stated for each activity
(e.g., compounding, filling, sealingetc), as well as the sterilization parameters for
equipment, container/closure, terminal siteation etc.

3.2.P.3.4 Controls ofritical steps and intermediatgmame, dosage form)
Critical Steps: Tests and acceptance criteria should be provided (with justification,
including experimental data) performed at the critical steps identifi&i®.3.3 of the
manufacturing process, to ensure that the process is controlled.

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

Examples of applicable iprocess controls include:
1 granulations: moisture (limits expressed as a range), blend unifoergtyl¢w dose
tablets), bulk and tapped densities, particle size distribution;
$ solid oral products: average weight, weight variation, hardness, thickness, friability,
and disintegration checked periodically throughout compression, weight gain during
coating;
1 semisolids: viscosity, homogeneity, pH;
1 transdermal dosage forms: ass&Pl-adhesive mixture, weight per area of coated
patch without backing;
1 metered dose inhalers: fill weight/volume, leak testing, valve delivery;
1 dry powder inhalers: assay of ABXcipient blend, moisture, weight variation of
individually contained dosesuch as capsules or blisters;
1 liquids: pH, specific gravity, clarity of solutions; gnd
1 parenterals: appearance, clarity, fill volume/weight, pH, filter integrity tests,
particulate matter, leak testing of ampoules.
[Reference: ICHGuidelinesQ2, Q6A, B, Q9, Q10 WHO Technical Report Series,
No. 929, Annex b
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3.2.P.3.5 Procesgalidation and/or evaluation(name, dosage form)
Description, documentation, and results of the validation and/or evaluation studies should
be provided for critical steps or critical assays used in the manufacturing process (e.g.,
validation of the sterilization process or aseptic processing or fillingjiral safety
evaluation should be provided in 3.2A.2, if necessary.

For products that meet the criteria ofestablished multisource produetproduct quality
review as outlined in Appendix 1 may be submitted in lieu of the information below.

The following information should be provided for all other products:

a) a copy of theprocess validation protocpkpecific to this FPP, that identifies the
critical equipment and process parameters that can affect the quality of the FPP and
defines testing paramesgrsampling plans, analytical procedures and acceptance
criteria;

b) a commitmenthat three consecutive, productiecale batches of this FPP will be
subjected toprospective validationn accordance with the above protac®he
applicant should submit waritten commitment that information from these studies
will be available for verification after registration by the Authority inspection team;
and

c) if the process validation studies have already been conduetgd for sterile
products), a copy of thprocess validation reporshould be provided in the PD in
lieu of (a) and (b) above.

One of the most practical forms of process validation, mainly forstenile products, is

the final testing of the product to an extent greater than that required in routine quality
control. It may involve extensive sampling, far beyond that called fooutine quality
control and testing to normal quality control specifications and often for certain
parameters only. Thus, for instance, several hundred tablets per batch may be weighed to
determine unit dose uniformity. The results are then treatedtistitis to verify the
"normality” of the distribution and to determine the standard deviation from the average
weight. Confidence limits for individual results and for batch homogeneity are also
estimated. Strong assurance is provided that samples takeanddm will meet
regulatory requirements if the confidence limits are well within compendial
specifications.

Similarly, extensive sampling and testing may be performed with regard to any quality
requirements. In addition, intermediate stages may be validated in the sameguay,
dozens of samples may be assayed individually to validate mixing or granulagjea sta

of low-dose tablet production by using the content uniformity test. Products
(intermediate or final) may occasionally be tested for-rorine characteristics. Thus,
subvisual particulate matter in parenteral preparations may be determined by rheans o
electronic devices, or tablets/capsules tested for dissolution prbBlech tests are not
performed on every batch.
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Where ranges of batch sizes are proposed, it should be shown that variations in batch
size would not adversely alter the charactiessof the finished product. It is envisaged

that those parameters listed in the following validation scheme will need to- be re
validated once further scalg is proposed after registration.

The process validation protocol should include inter aliadgheviing:

1 areference to the current master production document;

1 adiscussion of the critical equipment;

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

1 details of the samplirfiy sampling points, stages of sampling, methods of sampling
and the sampling plans (including schematics of blender/storage bins for uniformity
testing of the final blend);

1 the testing parameters/acceptance criteria includingoroness and release
specifications and including comparative dissolution profiles of validation batches
against the batch(es) used in the bioavailability or biowaiver studies;

1 the analytical proceduseor a reference to appropriate section(s) of the dossier;

the methods for recording/evaluating results;, and
1 the proposed timeframe for completion of the protocol.

=

The manufacture of sterile FPPs needs a-waitrolled manufacturing area&.§., a
strictly controlled environment, highly reliable procedurasd appropriate Hprocess
controls). A detailed description of these conditions, procedures and controls should be
provided, together with actual copies of the following standard operatingdorese

a) washing, treatment, sterilizingand depyrogenating of containers, closurasd

equipment;

b) filtration of solutions;

c) lyophilization process;

d) leaker test of filled and sealed ampoules;

e) final inspection of the product;

f) sterilization cycleand,

g) routine environmental monitoring and media fill validation exercise

The sterilization process used to destroy or remove microorganisms is probably the single
most important process in the manufacture of parenteral FPPs. The process can make use
of moist heat €.g.,steam), dry heat, filtration, gaseous sterilizatieny.(ethylene oxide),

or radiation. It should be noted that terminal steam sterilization, when practical, is
considered to be the method of choice to ensure sterility of the final FPP. oraeref
scientific justification for selecting any other method of sterilization should be provided.

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 degreeeliability and that the
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physical and chemical properties as well as the safety of the FPP will not be affected.
Details such as Frange, temperature rangend peak dwell time for an FPP and the
container closure should be provided. Although standatdclaving cycles of 121°C for

15 minutes or more would not need a detailed ratigrsleh justifications should be
provided for reduced temperature cycles or elevated temperature cycles with shortened
exposure times. If ethylene oxide is used, studies and acceptance criteria should control
the levels of residual ethylene oxide and rela@thpounds.

Filters used should be validated with respect to pore size, compatibility with the product,
absnce ofextractableand adsorptionf the API or any of the components.

For the validation of aseptic filling of parenteral products that caneotetminally
sterilized, simulation process trials should be conduckad involves filling ampoules
with culture media under normal conditions, followed by incubation and control of
microbial growth. A level of contamination of less than 0.1% is consiéo be
acceptabl¢ReferencelCH GuidelinesQ8, Q9, Q1OWHO Technical Report Series, Nos.
902 and 90B

3.2.P.4 Control of Excipients Name, Dosage Form

3.2.P.4.1 Specifications (name, dosage form)
The specifications from the applicant or the FR&ufacturer should be provided for all
excipients, including those that may not be added to every batghacid and alkali),
those that do not appear in the final FRRy( solvents) and any others used in the
manufacturing procesg.Q.,nitrogen, gicon for stoppers).

If the standard claimed for an excipient is an officially recognized compestdialard, it

is sufficient to state that the excipient is tested according to the requirements of that
standard, rather than reproducing the specifications found in the officially recognized
compendial monograph.

If the standard claimed for an excipieist a noacompendial standarde(., House
standard) or includes tests that are supplementary to those appearing in the officially
recognized compendial monograph, a copy of the specification for the excipient should be
provided.

For excipients of naturabrigin, microbial limit testing should be included in the
specifications Skip testing is acceptablé justified (submission of acceptable results of
five production batches).

For oils of plant origin €.9., soy bean oil, peanut ojlthe absence of afloxins or
biocides should be demonstrated.
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Thecolorsper mi tted for wuse are | imited to thos
excipients bhe EU fALi st oolors preithedEEDA DA Fo@adt i ve i n
guide dror proprietary mixturest h e supplieroés product she
formul ation should be submitted, I n addi ti
the productincluding identification testing.

For flavors, the qualitative composition should be submitted, alé agea declaration that
the excipients comply with foodstuff regulatiomsg.,US FDA or EU).

Information that is considered confidential may be submitted directly to the Authority by
the supplier with reference to the specific related product.

Other ertifications of atrisk components may be required on a dagease basis.

If additional purification is undertaken on commercially available excipidetails of the
process of purification and modified specifications should be submitted.

3.2.P.4.2Analytical proceduregname, dosage form)
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.

3.2P.4.3 Validation ofanalytical proceduregname, dosage form)
Copies of analytical validation information are generally not submitted for the testing of
excipients, with the exception of the validation ohimuse methods where appropriate.

3.2.P.4.4Justification of specificationgname, dosage form)
A discussion of the tests that are supplementary to those appearing in the officially
recognized compendial monograph should be provided.

3.2.P.4.5 Excipients diuman or animal origin(name, dosage fan)
For excipients of human or animal origin, information should be provided regarding
adventitious agents (e.g., sources, specifications, description of the testing performed,
viral safety data)For more detail, see Section 3.2.A.2

The following excipiats should be addressed in this section: gelatin, phosphates, stearic
acid, magnesium stearate and other stearHté&om plant origin a declaration to this
effect will suffice.

For these excipients from animal origin, a letter of attestation shoulgrdaded
confirming that the excipients used to manufacture the FPPwéteut risk of
transmitting agents of animal spongiform encephalopathies.
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Materials of animal origin should be avoided whenever possible.

When available, a CEP demonstrating T&fnpliance should be provided. A complete
copy of the CEP (including any annexes) should be provided in Mod{RReference:
ICH GuidelinesQ5A, Q5D, Q6B WHO TechnicaReport Series, No. 908, Annex 1]

3.2.P.4.6 Neel excipients(name, dosage form)
For excipient(s) used for the first time in an FPP or by a new route of administration, full
details of manufactureharacterization and controls, with cross references to supporting
safety data (nonclinical and/atinical) should be provided accang to the API and/or
FPPintended purposéDetailsshould be provideth 3.2.A.3).

3.2.P.5 Control of FPP (hame, dosage form)

3.2.P.5.1 Specification(s) (name, dosage form)
A copy of the FPP specification(s) from thapplicant (as well as the company responsible
for the batch release of the FPP, if different from the applicant), dated and signed by
authorized personnel.€., the person in charge of the quality control or quality assurance
department) should be providlén the PD. Two separate sets of specifications may be set
out: after packaging of the FPP (release) and shelf life monitoring.

The specifications should be summarized according to the tables in th@ D@3nplate
including the tests, acceptanm@teria and analytical procedures (including types, sources
and versions for the methods):

1 thestandarddeclared by the applicant could be an officially recognized compendial
standardé.g.,Ph . I nt ., BP, USP, JP) or a House

1 the specification reference number and versietg(,revision number and/or date)
should be provided for version control purposes],

1 for the analytical procedures, thgpe should indicate the kind of analytical
procedure usecde(g.,visual, IR, UV, HPLC), thesourcerefers to the origin of the
analytical proceduree(g.,Ph.Int., Ph.Eur., BP, USP, JP;house) and theversion
(e.g.,code number/version/datehould be provided for version control purposes.

Specifications should itede, at minimum, tests for appearance, identification, assay,
purity, pharmaceutical tests.., dissolution), physical testse.g., loss on drying,
hardness, friability, particle size, apparent density), uniformity of dosage units,
identification ofcoloring materials, identification and assay of antimicrobial or chemical
preservativesd.g.,antioxidants)and microbial limit tests.

The following information provides guidance for specific tests:
1 fixed-dose combination FPPs (FERPPS):
i analytical metbds that can distinguish each API in the presence of the other
API(s) should be developed and validated,
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I acceptance criteria for degradation products should be established with reference
to the API they are derived frortf.an impurity results from ahemical reaction
between two or more APIs, its acceptance limits should be calculated with
reference to the worst case (the API with the smaller area under the curve).
Alternatively the content of such impurities could be calculated in relation to
their reference standards,

i when any one API is present at less than 25 mg or less than 25% of the weight of
the dosage unit, a test and limit for content uniformity is required for each API in
the FPP,

i when all APIs are present at equal or greater than 25 mgqual or greater
than 25% of the weight of the dosage unit, a test and limit for weight variation
may be established for the FPP, in lieu of content uniformity testing;

1 modifiedrelease products: a meaningful API release method;

1 inhalation and nasal prodisc consistency of delivered dose (throughout the use of
the product), particle or droplet size distribution profiles (comparable to the product
used inin-vivo studies, where applicable) and if applicable for the dosage form,
moisture content, leak ratmicrobial limits, preservative assay, sterility and weight
loss;

1 suppositories: uniformity of dosage units, melting point;

1 transdermal dosage forms: peal or shear force, mean weight per unit area,
dissolution and,

1 sterile: sterility, endotoxin

Unlessthere is appropriate justification, the acceptable limit for the API content of the
FPP in the release specifications is + 5% of the label ciam95.0-105.0%).

Skip testing is acceptable for parameters such as identificatioolaring materials and
microbial limits, when justified by the submission of acceptable supportive results for five
production batches/hen skip testing justification has been accepted, the specifications
should include a footnote, stating at minimum the foll@\vekip 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 shelife during stability studies.

Any differences between release and shigftests and acceptance criteria should be
clearly indicated and justifiedNote that such differences for parametesach as
dissolutionand moisture contenare normally not accept¢BReference ICH Guidelines
Q3B, Q3C, Q6Aoofficial monograph

3.2.P.5.2 Analyticaproceduregname, dosage form)
Copies of the irhouse analytical procedures used during pharmaceutical development (if
used to generate testing results provided in the PD) as well as those proposed for routine
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testing should be provided. Unless modified, it is not necessary to proves cof
officially recognized compendial analytical procedures.

Tables for summarizing a number of the different analytical procedures and validation
information €.g., HPLC assay/impurity methods) can be found in the 2.3.R Regional
information section bthe QOSPD (.e., 2.3.R.2) These tables should be used to
summarize the analytical procedures used for determination of the assay, related
substances and dissolution of the FPP.

Refer to Section 3.2.S.4.2 of thisGuideline for additional guilance onanalytical
procedures.

3.2.P.5.3 Validation ofinalytical proceduregname, dosage form)
Copies of the validation reports for the-house analytical procedures used during
pharmaceutical development (if used to support testing results provided in the PD) as well
as those proposed for routine testing should be provided.

Tables for summarizon a number of the different analytical procedures and validation
information g.g.,HPLC assay/impurity methods, GC methods) can be found in the 2.3.R
Regional information section of the Q&P (.e., 2.3.R.2)These tables should be used to
summarize thealidation information of the analytical procedures used for determination
of the assay, related substan@exl dissolution of the FPP.

As recognized by regulatory authorities and pharmacopoeias themselves, verification of
compendial methods can be neesgs The compendial methods, as published, are
typically validated based on an API or an FPP originating from a specific manufacturer.
Different sources of the same APl or FPP can contain impurities and/or degradation
products or excipients that were nonsidered 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 FREsaymethods, verification should include a
demonstration of specificity, accuracynd 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 tésgbose
related substances.

If an officially recognized compendial standard is claimed and-&wourse method is used

in lieu of the compendial method.§.,for assay or for related compounds), equivalency

of the inhouse and compendiahethods should be demonstrated. This could be
accomplished by performing duplicate analyses of one sample by both methods and
providing the results from the studiyor related compound methods, the sample analyzed
should be the placebo spiked with relatedhpounds at concentrations equivalent to their
specification limits.
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3.2.P.5.4 Batclanalysegname, dosage form)
Information should include strength and batch number, batch size, date and site of
production and usee(g., used in comparative bioavaility or biowaiver studies,
preclinical and clinical studies (if relevant), stability, pilot, segteand, if available,
productionscale batches) on relevant FPP batches used to establish the specification(s)
and evaluate consistency in manufacturing.

Analytical results tested by the company responsible for the batch release of the FPP
(generally, the applicant or the FPP manufacturer, if different from the applicant) should

be provided for not less than two batches of at least-giiate, or in the casof an
uncomplicated FPP €.g., immediaterelease solid FPPs (with noted exceptions),-non
sterile solutions), not less than one batch of at leastgulle and a second batch which

may be smallefe.g.,for solid oral dosage forms, Z®0 or 50000 tablets or capsulesf

each proposed strength of the FPP. These batches should be manufactured by a procedure
fully representative of and simulating that to be applied to a full produstale batch.

The testing results should include the batch(s) usede comparative bioavailability or
biowaiver studies. Copies of the certificates of analysis for these batches should be
provided in the PD and the company responsible for generating the testing results should
be identified.

The discussion of resul&hould focus on observations noted for the various tests, rather
than reporting comments s uc [Thisessbouldiiacilude t es't
ranges of analytical results, where relevant. For quantitative ¢éegtsrdividual and total

impurity tests and assay tests), it should be ensured that awtoedrical resultsare
provided rather than vague st at emeintesy ed sc h
of degradation product A ranged from 0.2Qg! %0 ) . Di ssolution res:
expressed at minimum as both the average and range of individual results.

Recommendations for conducting and assessing comparative dissolution profiles can be
found in Appendix 3.

A discussion and justification should be provided for any incomplete asalgsg,
results not tested according to the proposed specificdfRaigrence:ICH Guidelines
Q3B, Q3C, Q6Aoofficial monograph

The term "complicated FPP" includes sterile products, metered dose inhaler products, dry powder inhaler products
andransdermal delivery systems. Other specific products under "complicatedn€Rige API containing such as
ritonavir/lopinavir FDC tabletand FDCs containing rifampicin or artemisinin. This can be determined on case by case as
evidenced from the property of the APl and, thus, the applicant is advised to consult the Authority.
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3.2.P.5.5Characterizationof impurities (name, dosage form)
A discussion should be provided of all impurities that are potential degradation products
(including those among the impurities identified in 3.2.5.3.2 as well as potential
degradation products resulting from interaction of the APl with other APIs (FDCs),
excipients or the container closure system) and FPP prewdsted impurities €.9.,
residual solvents in the manufacturing process for the FREference ICH Guidelines

Q3B, Q3C, Q6A

3.2.P.5.6 Justification obpecificatior(s) (name, dosage form)
A discussion should be provided on the omission or 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 compemetiaods
have been modified or replaced, a discussion should be included.

The justification for certain tests, analytical procedumesd acceptance criteria.§.,
degradation products, dissolution method development) may have been discussed in other
sections of the PD and does not need to be repeated here, although@fenesee tats

location should be provided.

ICH GuidelineQ6A should be consulted for the development of specifications for FPPs.

3.2.P.6 Referencsetandards or materialéname,dosage form)
Information on the reference standards or reference materials used for testing of the FPP
should be provided, i f not previously pr
Materials 0

See Section 3.2.S.5 for information that shouldpbavided on reference standards or
materials. Information should be provided on reference materials of FPP degradation
products, where not included in 3.2.§Reference: ICH5uidelineQ6A; WHO Technical
Report Series, No. 943, Annek 3

3.2.P.7 ContainerClosure System (name, dosage form)
A description of the container closure systems should be provided, including the identity
of materials of construction of each primary packaging component and its specification.
The specifications should incluadiescription and identification (and critical dimensions,
with drawings where appropriate). Neaompendial methods (with validation) should be
included, where appropriate.

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

Suitability information should be located in 3.2.P.2.
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The WHOGuidelines on packaging for pharmaceutical prode¥10O Technical Report
Series, No. 902, Annex 9, 2002) and the officially recognized pharmacopoeias should be
consulted for recommendations on the packaging information for FPPs.

Descriptions, materialsf@onstruction and specifications (of the company responsible for
packaging the FPP, generally the FPP manufacturer) should be provided for the packaging
components that are:
1 in direct contact with the dosage forra.d., container, closure, liner, desic¢an
filler);
1 used for drug delivery (including the device(s) for mdlise solutions, emulsions,
suspensionand powders/granules for such);
1 used as a protective barrier to help ensure stability or sterility; and
1 necessary to ensure FPP quality durimgagie and shipping.

The specifications for the primary packaging components should include a specific test for
identification €.9.,IR).Specifications for film and foil materials should include limits for
thickness or area weight.

Information toestablish the suitabilitye(g.,qualification) of the container closure system
should be discussed in Section 3.2.P.2. Comparative studies may be warranted for certain
changes in packaging componergsg(,comparative delivery study (droplet size) for a
change in manufacturer of dropper tips).

3.2.P.8 Stability Name, Dosage Form

3.2.P.8.1 Stabilitysummary and conclusionfhame, dosage form)
The types of studies conducted, protocols used, and the results of the studies should be
summarized The summaryshould include, for example, conclusions with respect to
storage conditions and shdife, and, if applicable, iruse storage conditions and shelf
life.

Stress testing

Photostability testing should be conducted on at least one primary batch of thd FPP
appropriate. | f Aprotect from | ighto S stated |
pharmacopoemf o r the API or FPP, It i's sufficie
labeling in lieu of photostability studies, when the container closure systenovansto

be light protective Additional stress testing of specific types of dosage forms may be
appropriate €.9., cyclic studies for sermolid products, freezthaw studies for liquid

products).

Accelerated, intermediate (if necessary) and letggm testing
Stability data must demonstrate stability of the medicinal product throughout its intended
sheldife under the climatic conditionsf Ethiopia Refer to WHO Technical Report
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Series, No. 953, Annex 2, Appendixfbr information on climatic zone#ccording to
Annex 2,Appendix 1, ite required longerm storage conditions foEthiopia is
30°C£2°C/6%+5%RHThe minimum longerm storage condition should thus fulfihe
storage condition of 30°C+2°C/65%+5%RHwhile the more univeed condition of
30°Ct2°C/75%+5%RH as recommendedy WHO, can also be acceptabléhe use of
alternative longerm conditions will need to be justified and should be supported with

appropriate evidence.

Other storage conditions are outlined in the WHO stability guidelinER&s packaged in
impermeable and serpermeable containers and those intended for storage in a
refrigerator and in a freezer. FPPs intended for storage b2@W& should be treated on a

caseby-case basis.

The minimum data cpuiired at the time a§ubmission othe dossier (in general):

Storage temperature (°C) | Relative humidity (%) | Minimum time period (months)
Accelerated 40+2 755 6

Intermediate * N/A N/A

Long-term 30+2 65+5 or 755 6

*Where longterm conditions are 30°C+2°C/65%+5%RH3°C+2°C/75%+5%RH, there

is no intermediate condition

To establish the shelife, data should be provided on not less than two batches of at least
pilot-scale, or in the case of an uncomplicated FB.,(mmediaterelease solid FPPs

(with notedexceptions), nosterile solutions), not less than one batch of at least- pilot
scale and a second batch which may be smi@lgr,for solid oral dosage forms, Z®0

or 50000 tablets or capsules) of each proposed strength of theTRE$e batcheshould

be manufactured by a procedure fully representative of and simulating that to be applied
to a full productiorscale batch.

The stability testing program should be summarized and the results of stability testing
should be reported in the dossier andimarized in the tables in the D®P. Bracketing
and matrixing of proportional strengths can be applied, if scientifically justified.

For sterile productssterility should be reported at the beginning and end of-sfegland
subvisible particulatematter should be reported frequently, but not necessarily at every
test interval. Bacterial endotoxins need only be reported at the initial test interval. Weight
loss from plastic containers should be reported over theldieelin-use periods after &t
opening of the container closure.q., parenteral and ophthalmic products) should be
justified with experimental data.

The information on the stability studies should include details such as

1 storage conditions;
1 strength;
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1 batch number, including th&P1 batch number(s) and manufacturer(s);

batch size;

1 container closure systenmcluding orientation€.g.,erect, inverted, oside) where
applicable; and

1 completed (and proposed) test intervals.

=

The discussion of test results should focus on obsengtinoted for the various tests,
rather than reporting c¢ommen tohissbauldihcludes fal
ranges of analytical results and any trends that were observed. For quantitativeedests (
individual and total degradation pnact tests and assay tests), it should be ensured that
actual numeri cal results are provided rath
or A c a rfssolutiorsresults should be expressed at minimum as both the average

and range of individualkesults.

Applicants should consuthe ICH Q1E guidance documefdr details on the evaluation
and extrapolation of results from stability datg(, if significant change was not
observed withinsix months at accelerated condition and the data show little or no
variability, the proposed shédlife could be up to two times the period covered by the
long-term data, but should not exceed the loegn data by 12 months).

Proposed storage statement aslel-life

The proposed storage statement and difiel{and inuse storage conditions anduse
period, if applicable) for the FPP should be proviflRedference: WHO RS No. 953,
Annex 2 ICH GuidelinesQ1A, Q1B, Q1C, Q1D, Q1E, Q3B, Q6A

3.2.P.8.2Postapprovalstability protocol and stability commitmerihame, dosage form)
Primary stability study commitment
When available longerm stability data on primary batches do not cover the proposed
sheltlife granted at the time of assessment of the P@gramitment should be made to
continue the stability studies in order to firmly establish the 4tielf A written
commitment (signed and dated) to continue temgn testing over the shédlfe period
should be included in the dossier.

Commitment stabity studies

The longterm stability studies for theommitment batcheshould be conducted through

the proposed shelife on at least three production batches of each strength in each
container closure systerWhere stability data was not providdéor three production
batches oktach strength, a written commitment (signed and dated) should be included in
the dossier.

Ongoingstability studies
An ongoing stability progranis established to monitor the product over its shiglfand
to determine that the product remains and can be expected to remain within specifications
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under the storage conditions on the label. Unless otherwise justified, at least one batch per
year of poduct manufactured in every strength amevery container closure system, if
relevant, should be included in the stability program (unless none is produced during that
year).Bracketing and matrixing may be applicat#lewritten commitment (signed and
daed) to this effect should be included in the dossier.

Any differences in the stability protocols used for the primary batches and those proposed
for thecommitment batches ongoing batcheshould be scientifically justified.

3.2.P.8.3 Stabilitydata (hame, dosage form)
Results of the stability studies should be presented in an appropriate format (e.g., tabular,
graphical, narrative). Information on the analytical procedures used to generate the data
and validation of thee procedures should be indext

The actual stability results/reports used to support the proposedlifghalfiould be

provided in the PD. For quantitative tesesg(,individual and total degradation product

tests and assay tests), it should be ensured that actual numericalaespltovided rather

than vague statements s uc Hisslationfresults should | i mi
be expressect minimum as both the average and range of individual results.

3.2.A Appendices

3.2.A.1 Facilities andEquipment
Not applicableexcept for biotech produst

3.2.A.2 AdventitiousAgents Safety Evaluation
Provide details of any viral safety evaluation and biotech products.

3.2.A.3 NovelExcipients
Provide details of safetyrefer to Module 4) and clinical documentatiorfrefer to
Module5) for excipients used for the first time and not used in similar -@Rpgroved
products

3.2.RRegional Information
3.2.R.1 ProductionDocumentation

3.2.R.1.1 Executed production documents
A minimum of two batches of at least pHstale, or irthe case of an uncomplicated FPP
(e.g.,immediaterelease solid FPPs (with noted exceptions),-stenile solutions), not
less than one batch of at least psotle (the batch used in comparative bioavailability or
biowaiver studies) and a second batchichhimay be smallefe.g.,for solid oral dosage
forms, 25000 or 50000 tablets or capsulesghould be manufactured for each strerajth
the time of submissionThese batches should be manufactured by a procedure fully
representative of and simulating tha be applied to a full productiestale batch.
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For solid oral dosage formpilot-scaleis generally, at a minimum, ofienth that of full
productionscale or 10@00 tablets or capsules, whichever is larger.

Copies of the executed production documents should be provided for the batches used in
the comparative bioavailability or biowaiver clinical studies. Any notations made by
operators on the executed production documents should be clearly legible.

If not included in the executed batch records through sufficiepraness testing, data
should be provided for the batch used in comparative bioavailakilityical study or
biowaiver studies that demonstrates the uniformity of this bateh.data to estéibh the
uniformity of the biobatch should involve testing to an extent greater than that required in
routine quality control.

English translations of executed records should be provided, where relevant.

3.2.R.1.2 Master production documents
Copies of the FPP master production documénienk batch manufacturing document)
should be provided for each proposed strength, commercial batchrgizeanufacturing
site.

The details in the master production documents should include, but not tel lti the
following:

a) master formula;

b) dispensing, processingand packaging sections with relevant material and
operational details;

c) relevant calculationse(g., if the amount of API is adjusted based on the assay
results or on the anhydrous basis);

d) identification of all equipment by, at minimum, type and working capacity
(including make, modeblnd equipment number, where possible);

e) process parameters.g.,mixing time, mixing speed, milling screen size, processing
temperature range, granulation gmuint, tablet machine speed (expressed as target
and range));

f) list of in-process testse(g., appearance, pH, assay, blend uniformity, viscosity,
particle size distribution, LOD, weight variation, hardness, disintegration time,
weight gain during coatindeaker test, minimum fill, clarity, filter integrity checks)
and specifications;

g) sampling plan with regard to the:

i. steps where sampling should be domg.(drying, lubrication, compression),

ii. number of samples that should be testd.(for blend unifemity testing of
low dose FPPs, blend drawn using a sampling thief from x positions in the
blender),and,

iii. frequency of testing e(g., weight variation every x minutes during
compression or capsule filling);
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h) precautions necessary to ensure product quadity.,(temperature and humidity
control, maximum holding times);
i) for sterile products, reference standard operating procedures (S@Pappropriate
sections and a list of all relevant SOPs at the end of the document;
j) theoretical and actual yieldnd,
k) compliancestatemenwith the GMP requirementsefer to documents iNodule 1).
[Reference: WHO Technical Report Series, Nos. 902 and N¢. 908

3.2.R.2 Analytical Proceduresand Validation Information
The tables presented in section 2.3.fh2the DOSPD template should be used to
summarize the analytical procedures and validation information from sections 3.2.S.4.2,
3.2.5.4.3,2.3.5.4.4 (c), 2.3.5.7.3 (b), 3.2.P.5.2 and 3.2.P.5.3, where relevant.
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MODULE 4: NON-CLINICAL STUDY REPORTS

This section of th&uidelineis not required for generic produatswhich a molecule (s) of
FPPis registered in Ethiopian such caseseference to the list suffices.

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 @i

4.2 Study Reports
The study reports should be presented in the following order:
4.2.1 Pharmacology
4.2.1.1 Pimary Pharmacodynamics
4.2.1.2 Secondary Pharmacodynamics
4.2.1.3 Safety Pharmacology
4.2.1.4 Pharmacodynamic Drug Interactions
4.2.2 Pharmacokinetics
4.2.2.1 Analytical Methods and Validatioreports (if separate reports aneailable)
4.2.2.2 Absorption
4.2.2.3 Distribution
4.2.2.4 Metabolism
4 2.2.5 Excretion
4.2.2.6 Pharmacokinetic Drug Interactions (nonclinical)
4.2.2.7 Other Pharmacokinetic Studies
4.2.3 Toxicology
4.2.3.1SingleDose Toxicity (in order by species, by route)
4.2.3.2RepeatDose Toxicity (in order by species, by route, by duratiooluding
supportive toxicokinetics evaluations)
4.2.3.3 Genotoxicity
4.2.3.3.1 In vitro
4.2.3.3.2 In vivo (including supportive toxicokinetics evaluations)
4.2.3.4 Carcinogenigit(including supportive toxicokinetics evaluations)
4.2.3.4.1 Longerm studies (in order by speci@scluding rangdinding studies that
cannot appropriately be included under requkege toxicity or pharmacokinetics)
4.2.3.4.2 Short or mediumterm studies (including rangending studies that cannot
appropriately be included under repdate toxicity or pharmacokinetics)
4.2.3.4.3 Other studies
4.2.3.5 Reproductive and Developmental Toxicity (including rdimgkng studies
and supportive toxicokinetics evaluatiopd)modified study designs are used, the
following subheadings should be modified accordinply.
4.2.3.5.1 Fertility and early emlogic development
4.2.3.5.2 Embrydetal development
4.2.3.5.3 Prenatal and postnatal develapmeacluding maternal function
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4.2.3.5.4 Studies in which the offspring (juvenile animals)dosed and/or further
evaluated

4.2.3.6 Local Tolerance

4.2.3.7 @her Toxicity Studies (if available)

4.2.3.7.1 Antigenicity

4.2.3.7.2 Immunotoxicity

4.2.3.7.3 Mechanistic studies (if not included elsewhere)

4.2.3.7.4 Dependence

4.2.3.7.5 Metabolites

4.2.3.7.6 Impurities

4.2.3.7.7 Other

4.3 Literature References
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MODULE 5: CLINICAL STUDY REPORTS

This section of theGuideline is applicable only for medicines whet@ BE study is a
requirement ad wherethe medicine isiot yet registered ik&thiopia.For FPRB in which the
molecule(s) is newto the Ethiopian market, the applicant should subnfutl safety and
efficacy data as outline in thiSuideline For multisource generic productsaving a
molecule(s)already registered in Ethiopi@and requiring BE study, only section 5.3.3 of
Module 5 needs to besupported with actual experimental evidence and where applicable
reference to literature can be considefed other section. Forgeneric product requiring
clinical equivalence stly, in case where comparative clinical evidence ofa
pharmacokineticsRK) BE study canot be conductedsection5.3.4 of Module 5 may be
required to be determinedn a caseby-case basis

The information provided below is not intended to indicate what studies are required for
successful registration. It indicates an appipriorganization for thelinical study reports
that need to be submitted witte application.

The placement of a report should be determined by the primary objective of the study. Each
study report should appear in only one section. Where theraudtiple objectives, the study

should be croseeferenced in the various sections. An explanason c h as fAnot app
or Ano st uddys hcoonldduckteedpr ovi ded when no repor
section or subsection.

5.1 Table of Catents of Module 5

5.2 Tabular Listing of All Clinical Studies
A tabular listing of all clinical studies and related information should be provided. For
each study, this tabular listing should generally include the type of information identified
in Table 5.1 of thisGuideline Other information can be included in thable if the
applicant considers it useful. The sequence in which the studies are listed should follow
the sequence described in Section 5.3 below. Use of a different sequence should be noted
and explained in an introduction to the tabular listing

5.3 dinical Study Reports

5.3.1 Reports of Biopharmaceutic Studies
BA studies evaluate the rate and extent of release of the active substance from the
medicinal product. Comparative BA or BE studies may use PK, PD, clinicad,atro
dissolution endpointsand may be either single dose or multiple dose. When the primary
purpose of a study is to assess the PK of a drug, but also includes BA information, the
study report should be submitted in Section 5.3.1, and referenced in Sections 5.3.1.1
and/or 5.3.1.2.

5.3.1.1 Bioavailability (BA) study reports
BA studies in this section should include
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1 studies comparing the release and systemic availability of a drug substanca fro
solid oral dosage form to the systemic availability of the drug substance given
intravenously or as an oral liquid dosage fprm

1 dosage form proportionality studjesnd

71 food-effect studies.

Reference to literature suffices for generic products.

5.3.1.2 Comparative BA and BEstudy reports
Studies in this section compare the rate and extent of release of the drug substance from
similar drug products (e.g., tablet to tablet, tablet to capsule). Comparative BA or BE
studies may include comparisons between
1 the drug product used in clinical digas supporting efféiveness and the toe
marketed drug product, the drug product used in clinical studies supporting
effectivenessand the drug product used in stability batclzes]
1 similar drug products from different manufacturers.

5.3.1.3 Invitroiin vivo correlation study reports
In vitro dissolution studies that providBA information, including studies used in seeking
to correlatein vitro data within vivo correlations, should be placed in section 5.3.1.3.
reports ofin vitro dissolutiontests used for batch quality control and/or batch release
should be placed in the Quality section (module 3) of the pd.

5.3.1.4 Reports obioanalytical and analytical methods for human studies
Bioanalytical and/or analytical methods for biopharmacewgiaodies orin vitro
dissolution studies should ordinarily be provided in individual study reports. Where a
method is used in multiple studies, the method and its validation should be included once
in section 5.3.1.4 and referenced in the appropriate iddial study reports.

5.3.2 Reports of Studies Pertinent to Pharmacokinetics Using Human Biomaterials
Human biomaterials is a term used to refer to proteins, cells, tisswkselated materials
derived from human sources that are uiseditro or ex vivo to assess PK properties of
drug substances. Examples include cultured human colonic cells that are used to assess
permeability through biological membranes and transport processes, and human albumin
that is used to assess plasma protein bindgarticular importance is the use of human
biomaterials such as hepatocytes and/or hepatic microsomes to study metabolic pathways
and to assess drujug interactions with these pathways. Studies using biomaterials to
address other properties (e.qg.rifitg or pharmacodynamics) should not be placed in the
Clinical Study Reports Section, but in the Nonclinical Study Section (Module 4).

For generic products and if thePIs with the stated dosage forragistered in Ethiopia
crossreference to relevaliterature suffices.
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5.3.2.1 Plasmarotein binding study reports
Ex vivo protein binding study reports should be provided here. Protein binding data from
PK blood and/or plasma studies should be provideddation 5.3.3.

5.3.2.2 Reports ohepatic maabolism and drug interaction studies
Reports of hepatic metabolism and metabolic drug interaction studies with hepatic tissue
should be placed here.

5.3.2.3 Reports oktudies using other human biomaterials
Reports of studies with other biomaterials should be placed in this section.

5.3.3 Reports of Human Pharmacokinetic (PK) Studies
Assessment of the PK of a drug in healthy subjects and/or patients is considered critical to
designing dosing strategies atilation steps, to anticipating the effects of concomitant
drug use, and to interpreting observed pharmacodynamic differences. These assessments
should provide a description of the bodyo.
maximum plasma concentiens (peak exposure), areadercurve (total exposure),
clearance, and accumulation of the parent drug and its metabolite(s), in partimsdar
that have pharmacological activity. The PK studies whose reports should be included in
sections 5.3.3.1 an®.3.3.2 are generally designed {@) measure plasma drug and
metabolite concentrations over tim@) measure drug and metabolite concentrations in
urine or feceswhen useful or necessagnd/or (3) measure drug and metabolite binding
to protein or red blood cell©n occasion, PK studies may include measurement of drug
distribution into other body tissues, body organs, or fluids (e.g., synovial fluid or
cerebrospinal fluid), and the results bése tissue distribution studies should be included
in section 5.3.3.1 to 5.3.3.2, as appropriate. These studies stiardacterizéa he dr ugos
PK and provide information about the absorption, distribution, metabolism, and excretion
of a drug and any actvmetabolites in healthy subjects and/or patients. Studies of mass
balance and changes in PK related to dose (e.g., determination of dose proportionality) or
time (e.g., due to enzyme induction or formation of antibodies) are of particular interest
and shald be included irsections 5.3.3.1 and/or 5.3.3.2. Apart from describing mean PK
in normal and patient volunteers, PK studies should also describe the range of individual
variability. The study of human PK study repoghould fulfill the requiremerst for
bioequivalencas described iAnnex|V of thisGuideline

5.3.3.1 Healthysubject PK and initial tolerability study reports
Reports of PK and initial tolerability studies in healthy subjects should be placed in this
section.

5.3.3.2 Patient PK andnitial tolerability study reports
Reports of PK and initial tolerability studies in patients should be placed in this section.
Most of the time dr generic produciscrossreference to literature sufficeblowever,
when PK studies are not possible on hgadthbjecs because of toxicity and other issues,
this section should be completed where applicable.
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5.3.3.3 Intrinsic factor PK study reports
Reports of PK studies to assess effects of intrinsitofg should be placed in this
section.Reports of PK studies to assess differences in systemic exposure as a result of
changes in PK due to intrinsic (e.g., age, gender, racial, weight, height, disease, genetic
polymorphism, and organ dysfunction) facteh®uld be placed in this section.

5.3.3.4 Extrinsicfactor PK study reports
Reports of PK studies to assess effects of extrinsic fa@ays drugdrug interactions,
diet, smoking, and alcohol use) factors should be organized in this section.

5.3.3.5Population PK study reports
Reports of population PK studies based on sparse samples obtained in clinical trials
including efficacy and safety trials, should be placed in this section.

5.3.4 Reports of Human Pharmacodynamic(RD) Studies
This sectiorof the Guiddine does not require experimental evidefaregeneric products
and medicineslready registered in Ethiopiexceptiors arewhen meaningful PK studies
camot be conducted as a result of difficultiesich as inadequate measurement of the
active pharmaceutical substance in biological fluidee Annex IV for further
clarification.

Reports of studies with a primary objective of determining thB Bffects of a drug
product in humans should be placedthis section. Reports of studies whose primary
objective is to establish efficacy or to accumulate safety data, however, should be placed
in section 5.3.5.

This section should include reports @f) studies of pharmacologic properties known or
thoughtto be related to the desired clinical effects (biomarké23)shortterm studies of

the main clinical effe¢tand (3) PD studies of other properties not related to the desired
clinical effect. Because a quantitative relationship of these pharmacolegfieels to

dose and/or plasma drug and metabolite concentrations is usually of interest, PD
information is frequently collected in dose response studies or together with drug
concentration information in PK studies (concentratiesponse or PK/PD stud)es
Relationships between PK and PD effects that are not obtained tcomélblled studies

are often evaluated using an appropriate model and used as a basis for designing further
doseresponse studies or, in some cases, for interpreting effects of tratioen
differences in population subsets.

Dosefinding, PD, and/or PKPD studies can be conducted in healthy subjects and/or
patients, and can also be incorporated into the studies that evaluate safety and efficacy in
a clinical indication. Reports ofodefinding, PD, and/or PK/PD studies conducted in
healthy subjects should be placedsettion 5.3.4.1, and the reports for those studies
conducted in patients should be placedeaction 5.3.4.2.
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In some cases, the sheerm PD, dosdinding, and/or KR-PD information found in
pharmacodynamic studies conducted in patients will provide data that contribute to
assessment of efficacy, either because they show an effect on an acceptable surrogate
marker (e.g., blood pressure) or on a clinical benefit emtlgeig., pain relief). Similarly,

a PD study may contain important clinical safety information. When these studies are part
of the efficacy or safety demonstration, they are considered clinical efficacy and safety
studies that should be includedsection 5.3.5, not irsection 5.3.4.

5.3.4.1 Healthysubject PD and PK/PDstudy reports
PD and/or PK/PD studies having ntiterapeutic objectives in healthy subjects should be
placed in this section

5.3.4.2 Patient PD and PK/Ptudy reports
PD and/or PK/PD studies in patients should be submitted in this section.

5.3.5 Reports of Efficacy and Safety Studies
For generic medicines iwhich the molecule(s) of FP&eregistered in Ethiopiaross
reference to literature will sufficeThis section should include reports of all clinical
studies of efficacy and/or safety carried out with the drug, conducted by the sponsor, or
otherwise available, including all completed and a@ligoing studies of the drug in
proposed and neproposed indiations. The study reports should provide the level of
detail appropriate to the study and its role in the application.

In cases where the application includes multiple therapeutic indications, the reports
should be organized in a separagetion 5.3.5 for each indication. In such cases, if a
clinical efficacy study is relevant to only one of the indications included in the
application, it should be included in the approprisgetion 5.3.5; if a clinical efficacy
study is relevant to multip indications, the study report should be included in the most
appropriatesection 5.3.5 and referenced as necessary in stieéions 5.3.5for example
section 5.3.5Asection 5.3.5B.

5.3.5.1 Studyreports of controlled clinical studies pertinent to he claimed indication

The controlled clinical study reports should be sequenced by type of control:

1 Placebo control (could include other control groups, such astiae aomparator or

other doses);
No-treatment control
Doseresponse (without placeho)
Active control (without placebo)pr,
External {istorical) control, regardless of the control treatment

= 4 4 4

Within each control type, where relevanttbh@ assessment of drug effect, studies should
be organized by treatment duration. Studies of indications other than the one proposed in
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the application, but that provide support for efficacy in the proposed use, should be
included insection 5.3.5.1.

Where apharmacodynamic study contributes to evidence of efficacy, it should be
included in section 5.3.5.1. The sequence in which studies were conducted is not
considered pertinent to their presentation. Thus, placehtiolled trials, whether early

or late, sbuld be placed isection 5.3.5.1. Controlled safety studies, including studies in
conditions that are not the subject of the applicatstrould also be reported section
5.3.5.1.

5.3.5.2 Studyreports of uncontrolled clinical studies
Study reports of uncontrolled clinical studies (e.g., reports of open label safety studies)
should be included isection 5.3.5.2. This includes studies in conditions that are not the
subject of the marketing application.

5.3.5.3 Reports ofinalyses of d@ta from more than one study
Examples of reports that would be found in this section include: a report of a formal
metaanalysis or extensive exploratory analysis of efficacy to determine an overall
estimate of effect size in all patients and/or in spesifibpopulations, and a report of an
integrated analysis of safety that assesses such factors as the adequacy of the safety
database, estimates of event rates, and safety with respect to variables such as dose,
demographics, and concomitant medicationseport of a detailed analysis of bridging,
considering formal bridging studies, other relevant clinical studies, and other appropriate
information (e.g., PK and PD information), should be placed in this section if the analysis
is too lengthy for inclusiom the Clinical Summary.

5.3.5.4 Othesstudy reports
This section can include:
1 Reports of interim analyses of studies pertinent to the claimed indigations
1 Reports of controlled safety studies not reported elsewhed
1 Reports of controlled arncontrolled studies not related to the claimed indication

5.3.6 Reports of PosMarketing Experience
For products that are currently marketed, reports that summarize marketing experience
(including all significant safety observations) should be includekisnsection

5.3.7 Case Report Forms and Individual Patient Listings
Case report forms and indawal patient data listingare subject tgood clinical practice
inspection where applicable.

5.4 Literature References
Copies of referenced documents, including important published articles, official meeting
minutes, or other regulatory guidance or advice should be provided here. This includes
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copies of all references cited in the Clinical Overview, and copies of impoefentnces

cited in the Clinical Summary or in the individual technical reports that were provided in
Module 5. Only one copy of each reference should be provided. Copies of references that
are not included here should be immediately availapd® requets
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ANNEX |: APPLICATION FORM

APPLICATION FORM FOR REGISTRATION
Food, Medicine and Health Care Administration and Control Authority of Ethiopia

P.0.Box 5681, Addis Ababa, Ethiopia

A. Type of application (check the box applicable)

New Application

Periodic reregistration

Variation to existing marketing authorizati
(If selectedcomplete the information belojv

1 Previous registration number

1 Previous registration condition

1 Brief description of change intendeg

M Reasons for variations

B. Details on the product

Proprietary name (trade name)

Approved generic name (s) (use INN if any

Standard claimed (BP, Ph.IRh. Eur, USP,
IH, etc)

Strengtlfs) per dosage unit

Dosage form

Route of administration

Shelflife (months)

Storagecondition

Visual description

Description of container closure

Packaging and pack size

Therapeutic category

Use category

Scheduled Narcotic

Prescriptioronly

Hogpital use only

Pharmacy

Overthe-counter (OTC)

Complete qualitative and quantitative
composition (indicate per unit dosage for

Composition| Strength

Function

e.g.,per tablet, per 5metc)**

** Add/delete asmanyrows and columns

needed.
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Complete qualitative and quantitative] Composition| Strength Function

composition (indicate per batch in Kg,

etc)

Statement of similarity and difference of clinical, {match, stability, validationand
commercial batch sizes

Regulatory situation in other country
(Provide a list of countries in which th
product has been greed a marketing
authorization andhe restrictions on sale ¢
distribution, e.g., withdrawn from the
market etc.)

C. Detailson the applicant

Name
Business address
Streetnumber and postal address
Telephone number
Fax number
E-mail and website address
Contact persom a company Name:
Position:
Postal address:
Telephone number:
Fax number
E-mail:
Details of Manufacturerif different from| <<Insert the required information 3
above indicated above>>>

D. Detailson active pharmaceutical(s) ingredient(smanufacturer

Name of manufacturer

Street and postal address

Telephone/Fax number

E-mail

Retestperiod/Shelf life
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E. Details o local agent(representative in Ethiopia

Name of local agent

Subcity and postal address

Telephone/Fax number

E-mail

Contact person in company
Address of company

F. Details an dossiers submitted with the application

Section of dossier Annex, page number etc.

Module 1

Module 2

Module 3

Module 4

Module 5

CERTIFICATION BY A RESPONSIBLE PERSON IN THE APPLICANTCOMPANY
I, the undersignedcertify that all the information in the accompanying documentation
concerning an application for a marketing authorization for:

Proprietary name (trade name)

Approved generic name(s) (INN)

Strength(s) per dosage unit

Dosage form

Applicant

Manufacturer

é is correct and true, and reflects the total information available. | further certify that | have

examined the following statements and | attest to their accuracy.

1. The current edition of the WH@uideline,i Good manuf act uphdarnmageutipat act i c |
producto i s applied in full in all premi ses invol)

2. The formulation per dosage form correlates with the master formula and with the batch
manufacturing record forms.

3. The manufacturing procedure is exgcts specified in the master formula and batch
manufacturing record forms.

4. Each batch of all starting materials is either tested or certified against the full specifications in the
accompanying documentation and comply fully with those specificalieftee it is released for
manufacturing purposes.

5. All batches of active pharmaceutical ingredient(s) are obtained from the source(s) specified in the
accompanying documentation.

6. No batch of active pharmaceutical ingredient will be used unless a copy of thecbadtificate
established by the active ingredient manufacturer is available.

7. Each batch of the container/closure system is tested or certified against the full specifications in
the accompanying documentation and complies fully with those specificaiiefiose it is
released for manufacturing purposes.

8. Each batch of the finished product is either tested or certified against the full specifications in the
accompanying documentation and complies fully with the release specifichiboe it is
released fosale.
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9. The person releasing the product for sale is an authorized person as defined by the WHO
gui deline AGood manuf act u-the rolg, fupctioascanditrairengd.: Aut ho

10. The procedures for control of the finished product have beetated for this formulation.

11. The market authorization holder has a standard operating procedure for handling adverse reaction
reports on its products.

12. The market authorization holder has a standard operating procedure for handling batch recalls of
its praducts.

13. All the documentation referred to in th@Sertificate is available for review during a GMP

inspection.
14. Any clinical trials including bioequivalene study we r e conducted accordi
AGui delines for good clinical praotice (GCP) f
Signhature
Name

Position in ompany (print or type)
Date:
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ANNEX II: CERTIFICATE OF PHARMACEUTICAL PRODUCTS!

This certificate conforms to the format recommended by the World Health Organization
(General instructions and explanatory notes attached)
No. of Certificate

Exporting (certifying country):

Importing (requesting country):

1. Name and dosage form of the product:

2 3
1.1. Active ingredient(sand anount(s) per unit dose

4
For complete composition including excipients, see attached

1.2. Is this product licensed to be placed on the market for use in the exporting (?ountry?
yes/no(Key inas appropriatg

1.3 Is this product actually on the market in the exporting courikigy i as appropriate
yes/no/unknown

If the answer to 1.2. iges continue with section 2A and omit section 2B. If the answer to 1.2 is

6
no, omit section 2A and contile with section 2B:

7
2.A.1. Number of product licensend date of issue:

2.A.2.Product license holder (name and address):

8
2.A.3. Status of product license holder:
a/b/c (Key in appropriate category as defined in note 8)
2.A.3.1 For categories (b) and (c), provide the name and address of tdaotarer producing

the dosage
9
form:

10
2.A.4. Is a summary basis for approval appended?
yes/no (Key in as appropriafe
2.A.5. Is the attached, officially approved product information detepand consonant with the
11
license?
yes/no/not providedKey in as appropriafe

12
2.A.6. Applicant for Certificate, if different from license holder (hame and address):

2.B.1.Applicant for Certificate (name and address):

2.B.2.Status of applicant:
a b/c (Key in appropriate category as defined in footnote 8)
2.B.2.1 For categories (b) and (c),gnide the name and address of thenafacturer producing

9
the dosagéorm:
2.B.3.Why is marketing authorization lacking?
not required/not requested/under consideration/refus@gey in as apmpriate)

13
2.B.4.Remarks:
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3. Does the certifying authority arrange for periodic inspection of the manufacturing plant in
which the dosage form is produced?
If not or not applicable, proceed to question 4.

14
yes/no/not applicable (Key in asappropriate

3.1.Periodicity of routine inspections (years):
3.2.Has the manufacture of this type of dosage form been inspected?

yes/no

3.3. Do the facilities and operations conform to good manufacturing pesct{GMP) as

15
recommended by the World Health Organization (WHO)?

14
yes/no/not applicable (Key in as appropriate
4. Does the information submitted by the applicant satisfy the certifying authority on all aspects

of the manufacture of the produlgt:
yes/no(Key in as appropriate)

If no, explain:
Address of certifying authority:
Telephone:
Fax no.:
E-mail:
Name of authorized person:
Signature:
Stamp and date:

General instructions

Please referat the Guidelinefor full instructions on how to complete this form and for
information on the implementation of the Scheme.

This form should always be submitted as a hard copy, with responses printed in type rather than
handwritten.

Additional sheets should be appended, as necessary, to accommodate remarks and explanations.

Explanatory notes

1

This Certificate, which is in the format recommended by WHO, establishes the status of the pharmaceutical
product and of the applicant fone Certificate in the exporting country. It is for a single product only, since
manufacturing arrangements and approved information for different dosage forms and different strengths can
vary.
2

Use, whenever possible, the International NonproprietaryddgihNs) or national nonproprietary names.

3

The formula (complete composition) of the dosage form should be given on the Certificate or should be
appended.
4

Details of quantitative composition are preferred, but their provision is subject to the egreéihe produet
license holder.

5

When applicable, append details of any restriction applied to the sale, distribution, or administration of the
product that is specified in the product license.
6

Sections 2A and 2B are mutually exclusive.
7
Indicate, when applicable, if the license is provisional, or the product has not yet been approved

8
Specify whether the person responsible for placing the product on the market:
(a) manufactures the dosage form;
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(b) packagesand/or labels a dosage form manufactured by an independent company; or,
(c) is not involved in any of the above.

This information can only be provided with the consent of the predwgtse holder or, in the case of Ron
registered products, the app@it. Norcompletion of this section indicates that the party concerned has not
agreed to inclusion of this information.

It should be noted that information concerning the site of production is part of the product license. If the
production site is changethe license has to be updated or it is no longer valid.
10

This refers to the document, prepared by some national regulatory authorities, that summarizes the technical

basis on which the product has been licensed.
11

This refers to product informaticapproved by the competent national regulatory authority, such as Summary
Product Characteristics (SPC).

In this circumstance, permission for issuing the Certificate is required from the plodase holder. This
permission has to be provided to theathority by the applicant.
13

Please indicate the reason that the applicant has provided for not requesting registration.
(a) the product has been developed exclusively for the treatment of conditiguesrticularly tropical
disease® not endemic in th country of export;
(b) the product has been reformulated with a view to improving its stability under tropical conditions;
(c) the product has been reformulated to exclude excipients not approved for use in pharmaceutical products
in the country of imprt;
(d) the product has been reformulated to meet a different maximum dosage limit for an active ingredient; or,

(e) any other reason (please specify).
14

Not applicable means the manufacture is taking place in a country other than that issuing ticeé prod

Certificate and inspection is conducted under the aegis of the country of manufacture.
15

The requirements for good practices in the manufacture and quality control of drugs referred to in the
Certificate are those included in the Thisigcond Reporbf the Expert Committee on Specifications for
Pharmaceutical Preparations, WHO Technical Report Series No. 823, 1992, Annex 1. Recommendations
specifically applicable to biological products have been formulated by the WHO Expert Committee on
Biological Sandardization (WHO Technical Report Series, No. 822, 1992, Annex 1).

16

This section is to be completed when the prodicgense holder or applicant conforms to status (b) or (c), as
described in note 8 above. It is of particular importance when foreigmnractors are involved in the
manufacture of the product. In these circumstances, the applicant should supply the certifying authority with
information to identify the contracting parties responsible for each stage of manufacture of the finished dosage
form, and the extent and nature of any controls exercised over each of these parties.
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ANNEX IlIl: SUMMARY OF PRODUCT CHARACTERISTICS

(With proposed sentence patterns and illustrative examples)

1. NAME OF THE FINISHED PHARMACEUTICAL PRODUCT
{(Invented) namef product <strength><pharmaceuti¢afm>}

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
For excipients, see 6.1.

3. PHARMACEUTICAL FORM
4. CLINICAL PARTICULARS

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9.

Therapeutic indications
<This pharmaceutical product is for diagnostic use only. >

Posology and mbbd of administratiofSee example below
Adults

Children and adolescents (4 to 17 years of age)
Generaladministration recommendations
Special dosing considerations in adults

Contraindications
<Hypersensitivity to the API(S) or to any of the excipieras {residue$>

Special warnings and special precautions forf 8ee example below
Drug interactions

Acutehemolytic
Hyperglycemia
Patients with coexisting conditions

Interaction with other FPPs and other forms of interadt8ae example below
Rifabutin)

Ketoconazole)

Itraconazole)

Nevirapine)

HMG -CoA reductase inhibitors)
Rifampicin)

Pregnancy and lactatig®ee example below
Use during pregnancy)

Use during lactation)

Effects on ability to drive and use machines
< {Invented name} has <no ronegligible influence><minor or moderate

influence><major influence> on the ability to drive and use machines.>
[describe effects where applicable]

<No studies on the effects on the ability to drive and use machines have been
performed.><Not relevant.>

Undesirable effectESee example below
Laboratory test findings)

Postmarketing experience)
Overdose
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<No case of overdose has been reported.>

5. PHARMACOLOGICAL PROPERTIES
5.1. Pharmacodynamic properties
Pharmacotherapeutic group: {group}

ATC code: {code}

Mechanism of action

Microbiology (when applicable)
Drug resistance (when applicable)
Cross resistance (when applicable)
Pharmacodynamic effects

Adults

Pediatricpatients

5.2. Pharmacokinetic properties
Absorption

Distribution
Biotransformation
Elimination
Characteristics in patients
5.3. Preclinical safety data
<Preclinical data reveal no special hazard for humans based on conventional studies
of safety pharmacology, repeated dose toxicity, genotoxicity, carcinogenic
potential, toxicity toreproduction.><Preclinical effects were observed only at
exposures considered sufficiently in excess of the maximum human exposure
indicating little relevance to clinical use.>
<Adverse reactions not observed in clinical studies, but seen in animalatiexp
levels similar to clinical exposure levels and with possible relevance to clinical
use were as follows.>
Mutagenicity
Carcinogenicity
Developmental Toxicity

6. PHARMACEUTICAL PARTICULARS
6.1. List of excipientd See example below
Capsule content)

Capsule shell)
Printing ink)
6.2. Incompatibilities
<Not applicable.>
<In the absence of compatibility studies, this pharmaceutical product must not be
mixed with other pharmaceutical products.>
<This pharmaceutical product must not be mixed with other phaurtiaal
products except those mentioned in 6.6.>
6.3. Shelf life
<...><6 months><...><1 year><18 months><2 years><30 months><3 years><...>
6.4. Special precautions for storage
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<Do not store above <25°C> 30°C»

<Store at 2°C 8°C (in a refrigerator» <Store in s&efzer>

<Do not <refrigerate><or><freeze»

<Store in the original <package><container» <Keep the container tightly closed>
<Keep the container in the outer carton>

<No special precautions for storage>

<in order to protect from <light><moisture»

6.5. Nature and contents of container
<Not all pack sizes may be marketed.>

6.6. Instructions for use and handling <and disposal>
<No special requirements.>

7. MARKETING AUTHORISATION HOLDER

8. NUMBER(S) IN THE NATIONAL REGISTER OF FINISHED PHARMACEUTICAL
PRODUCTS

9. DATE OF FIRST AUTHORISATION/RENEWALOF THE AUTHORISATION
10.DATE OF REVISION OF THE TEXT

Guideline for Registration of Medicine 79



ANNEX IV: REQUIREMENTS FOR BIOEQUIVALENCE STUDY

Reports of Human PK studieBi¢equivalence oBE report) is required for those oral dosage
forms of drugs which are known to poaéioavailability problemThe test study should be
compared withtheinnovator (comparator) or leading registered medicine with the Authority.

Assessment of PK equivalenaevill normally require an in vivo study, or justification that
such a study should not be required in a particular case.-Ritrantest can be used if the
product is in the same solid dosage form but in a different strength and is proportionally
similar in its active and inactive ingredients as another product made by the same
manufacturer and of known bioavailability.

In vivo bioequivalence studies are preferred where a drug produces meaningful
concentrations in accessible biologic fluid, such as plasma. Where a drug does not produce
measurable concentrations in accessible biologic fluid, comparative clinical trials or
pharmacoghamicsstudies may be necessary and should be documented as discussed in this
section of the guideline.

1. When equivalence studies are not necessary
The following types of multisource pharmaceutical proslace considered tde equivalent
without needf further documentation:

a) when the pharmaceutical product is to be administered parentefalty,
intravenously, subcutaneoustyr intramuscularly) as aaqueous solutiocontaining
the same API in the same molar concentragi®thecomparator product arthe same
or similar excipients incomparable concentratioress in the comparator product.
Certain excipient®(g., buffer, preservative and antioxidant) may be different
providedit canbe shown that the change(s) in these excipients would not #ffect
safetyand/or effcacyof the pharmaceutical product;

b) when pharmaceutically equivalent products are solutions for ora¢.gsefyrups,
elixirs, and tinctures), contain the API in the samm®lar concentratioras the
comparator product, and contain @sgally the same excipients in comparable
concentrations. Excipient(s) knowto affect gastrointestinal (Gl) transit, Gl
permeability and hence absorption oistability of the API in the Gl tracshould be
critically reviewed,;

c) when pharmaceutically emalent products are in the form gbowders for
reconstitution as a solution and the resultant solution nestiter criterion(a) or
criterion (b) above;

d) when pharmaceutically equivalent products are gases;

e) when pharmaceutically equivalent products @atie or ophthalmic productprepared
as aqueous solutions and contain the same API(s)in the same molar concentration and
essentially the same excipients incomparable concentrations. Certain excgignts (
preservativebuffer, substance® adjust tonidiy, or thickening agent) may lbfferent
providedtheir use is not expected to affect safety and/or efficatlyeoproduct
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f) when pharmaceutically equivalent products are topical proguefsared asqueous
solutions and contain the same API(s) ingame molarconcentration and essentially
the same excipients in eparable concentratioor,

g) when pharmaceutically equivalent products are aqueous solutions for nebulizer
inhalation products or nasal sprays, intended to be administered with essentially the
same device, and contain the same API(s) in the same concentration and essentially
the same excipients in comparable concentrations. The pharmaceutical product may
include different excipients provided their use is not expected to affect safety and/or
efficacy of the product.

For situations (b), (c), (e), (Hand (g) above, it is incumbent upon the applicant to
demonstrate that the excipients in the pharmaceutically equivalent product are essentially the
same and in concentrations comparable to those in the comparator product or, where
applicable ice., (e) ard (g)), that their use is not expected to affect the safety and/or efficacy
of the product. In the event that this information cannot be provided by the applicant and the
drug regulatory authority does not have access to the relevant data, it is incupdethe
applicant to perform appropriate studies to demonstrate that differences in excipients or
devices do not affect product performance.

2. When in vivo equivalence studies are necessary

Except for the cases discussed above, equivalence of the procaectmarketed should be
determined with the comparator product as described in this section @bitielineand the
report should be provided Module5 of the PD.

3. Invivo studies
For certain medicines and dosage forms, in vivo documentatiaqufalence, through
either a pharmacokinetic bioequivalence study, a comparatimenacodynamic studgr a
comparative clinical trial, is regardems especiallymportant. In vivo documentation of
equivalence is needed whémere is a risk that possibtifferences in bioavailability may
result in therapeutimequivalenceExamples are listed below
a) Oral immediaterelease pharmaceutical products with systemic actiden one or
more of the following criteria appdy
9 critical use medicines
1 narrow theraputic range (efGacy/safety marginfSteep doseesponse curve;
1 documented evidence for bioavailability problems or bioinequivalence related to
the API or its formulations (unrelated to dissolution problems);
1 scientific evidence to suggest that polyma @i API, the excipientsand/or the
pharmaceutical processes used in manufacturing could affect bioequivalence.
b) Non-oral, nonparenteral pharmaceutical products designed to act systemically (such
as transdermal patches, suppositories, andiskerted catraceptives)
c) Modified-release pharmaceutical products designed to act systemically
d) Fixedcombination products with systemic action, where at least one of the APIs
requires an in vivo stugyr,
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e) Non-solution pharmaceutical products, which arerfon-systemic useg(g.,for oral,
nasal, ocular, dermal, rectal or vaginal application) and are intended to act without
systemic absorption. In these cases, the equivalence is established tlrgugh,
comparative clinical or pharmacodynamic, dermattamacokinetic studiesand/or
in vitro studies. In certain cases, measurement of the concentration of the APl may
still be required for safety reasonise., in order to assess unintended systemic
absorption.

4. Bioequivalence studies in humans

4.1. General considerations

Pharmacokinetic, pharmacodynamic and clinical studies arelimital trials and should
therefore be carried out in accordance withgtavisions angrerequisites for a clinical trial,
as outlined in the currenGuidelines for good clinical practice (GCP) for trials on
pharmaceutical products.

4.2. Study protocol

A bioequivalence study should be carried out in accordance with a protocol agreed upon and
signed by the investigator and the sponsor. Phhetocol andits attachments and/or
appendices should state the aim of the stadg theprocedures to be used, the reasons for
proposing the study to hendertaken irhumans, the nature and degree of any known risks,
assessment methodolqgyiteria for acceptance of bioequivalence, the gsdugm whichit

is proposed that trial subjects be selected the means for ensurititat they are adequately
informed before they give their consemhe investigatois responsible for ensuring that the
protocol is strictlyfollowed. Anychange(s) required must be agregdn and signed by the
investigator andgponsor, and appended as anmexts, except when necessaryelioninate

an apparent immediate hazard or danger to a trial subject.

A signed and dated study protoctmgether withthe study reportshouldbe presentetb the
Authority asModule 5 of the PD in order to obtain the marketiagthorization forthe
multisource product.

4.3. Study design

The design of the study should minimize the variability that iscaosed byformulation
effects and eliminate bias as far as possible. dasditions shouldeduce variability within
and between subjects.

A two-period, twesequence, singldose, crossver, randomized design in healtblunteers

is the first choice for pharmacokinetic bioequivalence studies. Each subjgoten the
multisource and the comparator product in randomized order. The interval@uiagariod)
between doses of each formulatishould belong enough to permit the eliminan of
essentiallythe entirepreviousdose from the body. The washit period should be the same
for all subjects anghould normally be more than five times the terminal-hiafof the API.
Consideration will need to be given to extending gasod f active metabolites with longer
half-lives are produced and under soatker circumstances. For example, if the elimination
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rate of the produdbas highvariability between subjects, the wastt period may be longer
to allow for the slower elimination irsubjects with lower elimination ratedust priorto
administration of treatment during the second study pehbilodd samplesre collected and
assayed to determine the concentration of the &kRhetabolites. The minimum washt
period should be at least sevdsys. Theadequacy of the wasbut period can be estimated
from the predose concentratioof the API and should be less than 5% ahéx.

If the crossoverstudy is problematic, a phaawokinetic bioequivalence study withparallel
design may be morappropriate. Foboth crossover and paralletlesign studies, sample
collection time should be adequate to ensure completion of gastrointestinal transit
(approximately2i 3 days). Blood santimg up to 72 hours following administration shotle
carriedout, unless shorter periods can be justified.

4.4. Consideration of multiple -dosestudy
In certain situationsmultiple-dose studies may be considered approprisiigtiple-dose
studies in patients are most useful in cases whenmadiakécine beingtudied is considered to
be too potent and/or too toxic to bdministered tdnealthy volunteers, even in single doses.
In this case, a multipkelose crossover study in patients may beerformed without
interrupting therapy. Evaluation of such studies can be baseith@mr pharmacokinetior
pharmacodynamic ergbints, although it idikely that using pharmacodynamic eipaints
would require a largenumberof patientsthan pharmacokinetic erabints. The dosage
regimen used in multiptdose studies should follow thesual dosageecommendations.
Othersituations in which multiplelose studies may be appropriate arlobsws:
1 drugs that exhibit notinear kinetics ata steady statee(g., saturablemetabolism,
active secretion);
1 cases where the assay sensitivity is too low to adequately charactieeize
pharmacokinetic profile after a single doeg;
1 extendeereleasedosage forms with a tendency to accumulationadditionto a
singledose study).

In steadystate studiesthe washkout of the last dose of the previous treatmeam overlap
with the approach to steady state of the second treatprenvided the apprad period is
sufficiently long (at least three times thi&erminal halflife). Appropriate dosage
administration and samplirgpould be carried out to document for the attainment of a steady
state.

4.5. Considerations for modified release products

Modified-release products include extendetbase products and delayetieaseproducts.

Extendedrelease products are variously knowncastrolledrelease, prolongerkleaseand

sustaineetelease productslo establish the bioequivalence of modifiedeaseproducts, a
singledose, nonreplicate cros®ver, fasting study comparing the highest strengjttine

multisource and the comparator product should be performed. Sioggestudies are
preferred to multiplelose studigsas singledose studies areconsicered to provide more
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sensitive measurements of thelease ofAPI from the pharmaceutical product into the
systemiccirculation. Multipledose studies may need to bensidered (in addition to a
singledosestudy) for extendedelease dosage forms withentlencyto accumulate.

The comparator product in this study should be a pharmaceutically equivatedified
releaseproduct. The pharmacokinetic bioequivalemcieria for modifiedrelease products
are basically the same as for conventiamé¢asedosage formsCo-administration of food
with oral pharmaceutical products mawgfluence drugbioavailability and also in certain
cases pharmacokinetibioequivalence. Inaddition to physiological changes in the
gastrointestinatract, foodcan affect the release of the API from the formulation. A concern
with modifiedrelease products is the possibility that food may triggsudden anabrupt
release of the API . ldkisawbildmgst likely befintanifeseed ab@amp i n g
prematureand abrupt rise in plasnt@ncentration tim@rofile. Therefore, a pharmacokinetic
bioequivalence study undded conditionsis generally requiredor orally administered
modified-releasgpharmaceutical products. Omission of either the fed or fasting shauld

be justified by the applicant. A festate pharmacokinetibioequivalence triashould be
conducted after the administration of an appropriate standardieetl at a specdid time
(usually not more than 30 minutebgfore takingthe medicine. A tgh-fat meal often
providesa maximalchallenge to the robustness of release from the formulafitnrespect

to prandial state. The compositiaf the meal should also takecal dietand customs into
consideration. The composition and caldieakdowrof the test meal should be provided in
the study protocol and report.

4.6. Subjects

4.6.1. Number of subjects

The number of subjects to be recruited for the study should be estibyatehsideringhe
standards that must be met. It should be calculatedpbyopriate methodéee statistical
analysisand acceptance criteria below). Timember ofsubjects rewited should always be
justified by the sampisize calculation providedn the study protocol. A minimum of 12
subjects is required.

4.6.2. Drop-outs and wihdrawals

Sponsors should select a saiint number of study subjects to allder possibledrop-outs

or withdrawals. Because replacement of subjetisng thestudy could complicate the
statistical model and analysis, dropts generallyshould not be replaced. Reasons for
withdrawal (e.g.adversadrug reactioror personal reasons) must be reported.

Sponsors who wish to replace dropts during the study or considam addon desigrshould
indicate this intention in the protocol. Itappropriate taecruit into the study more subjects
than the sampisize calculation requiresThese subjects are designated as extras. The
protocol shouldstate whethersamples from these extra subjects will be assayed if not
required forstatistical analysis.
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If the bioequivalence study was performed with the appropnateber ofsubjects but
bioequivalence cannot be demonstrated becaustaajex tharexpected random variation or

a relative difference, an aguh subject studycan beperformed using not less than half the
number of subjectm theinitial study, provided this eventuality was anticipated and provided
for in the study protocol. Combining data is acceptable only in the caghersameorotocol
was used and preparatioinem the same batches wearsed. Addon designs must be carried
out strictly according to the studgrotocol andSOPs, and must be given appropriate
statistical treatment.

4.6.3. Selection of subjects

Pharmacokinetic bioequivalence studies should generallypdrdormed with healthy
volunteers. Clear criteria for inclusion and exclusbould bestated in the study protocol. If

the pharmaceutical product is intendedusein both sexes, the sponsor may wish to include
both males andemales inthe study. Theisk to women will need to be considered on an
individual basis angif necessary, they should be warned of any possible dangersfaiube
shouldthey become pregnant. The investigators should ernbatefemalevolunteers are not
pregnant or likely tdoecome pregnant during the study. Confirmation should be obtained by
urine tests just befordministration othe first and last doses of the product under study.

Generally subjects should be between the ages of 18 and 55 yeargianeightshould k2
within the normalrange. Thesubjects should have no history of alcohol or drug abuse
problemsand shouldpreferably be noismokers. Theolunteers should be screened for their
suitability using standarthboratory testsa medical history, and a phydiexamination. If
necessary, speciahedical investigations may be carried out before and duwstodies
dependingon the pharmacology of the individual API being investigatedy., an
electrocardiogram if the API has a cardiac effect. The alafityre volunteers to understand
and comply with the study protocol has lie assessedubjects who are being or have
previously been treated faany gastrointestinaproblems, or convulsive, depressivar
hepaticdisorders, anth whom there is a risk of a recurrence during the study pesfaxld
beexcluded.

4.6.4. Monitoring the health of subjects during the study

During the studythe health of volunteers should be monitored so dhatt ofsideeffects,
toxicity, or any intercurrent disease may be rededand appropriateneasures taken. The
incidence, severity, and duration of aagverse reactionand sideeffects observed during
the study must be reported.

4.6.5. Study standardization

Standardization of study conditions is important to minimize rifagnitude ofvariability
other than in the pharmaceutical products. Standardization should cover exketigkid
intake posture and the restriction athe intakeof alcohol, caffeinecertain fruit juicesand
concomitant medicines for a specified time period before and during the study.
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Volunteers should not take any other medicine, alcoholic beverageser thecounter
(OTC) medicines and supplements for an appropiratrval ether before or during the
study. In the event ohn emergency, the use of ampnstudy medicine must be reported
(dose and time of administration).

Physical activity and posture should be standardized as far as posdiili their effects on
gastrointestinal blood flow and motility. The sapegtern ofposture and activity should be
maintained for each day of ttetudy. Thetime of day at which the study drug is to be
administered shoulde specified

Study medicines are usually given after an overnight fast of at least 10 &difgarticipants

are allowed free access to water. On the morning asttigy; no water is allowed during the
hour prior to drug administration. Tli®se shouldbe taken witha standard volume of water
(usually 150250 ml).Two hours after drug administratjowater is again permitted. A
standard meal is usually provided four hours after drug administration.

All meals should be standardized and the composition stated stuttyeprotocoland report.

Some medicines are normally given with food to redgastrointestinal sideffects; in
certain casesco-administration with food increasdsoavailability of orally administered
preparations. If théabelingstates thathe pharmeeuticalproduct should be taken with food

then a fed studghould beused to assess bioequivalence. Fed state studies are also required
in bioequivalencestudies ofmodified releasdormulations (see abovander 4.5 of this
guideling.The testmeal selected shoultk consumedithin 20 minutes. The product should

be administeredccording tothe protocol and within 30 minutes after the meal has been
eaten.

4.7. Investigational product

4.7.1. Multisource pharmaceutical producttést product)

The multisource pharmaceutical product used in the bioequivatdndes forregistration
purposes should be identical to the propassmmercial pharmaceuticptoduct. Therefore,

not only the composition anduality characteristic§including stability) but also the
manufacturing methodncluding equipment and procedures) should be the same as those to
be usedn the future routine production runs. Test products musmbeufactured under
GMP regulations. Batchontrol results of thenultisource prodet, and the lot numbers and
expiry dates of both multisource and comparptoducts should be stated in the protocol and
report.

Samples should ideally be taken from batches of industrial 3&dden thisis not feasible
pilot- or smaltscale production batches mayumed, providedhat they are not smaller than
10% of expected fulproduction batchesor 10Q000 units, whichever isigher (unless
otherwise justied),and are produced with the similar equipment, machiaedprocess as
that plannedor commercial production batches. If the product is subjetddrtherscale
up, this should be properly validated.
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It is recommended that potency and in vitro dissolution characteastibe multisource and
comparator pharneagutical products bascertained prioto performance of an equivalence
study. Content of the API(s) tiie comparatoproduct should be close to the label claim, and
the differencéetween two products should preferably be not more th&#re:/

4.8. Choice ofcomparator product

The choice of comparator product should be justified by the applitaatcountryof origin
of the comparator product should be repottagether withlot number and expiry date. The
country of origin of the comparator product shouldfitmen a well regulated market and
should be traceahleshenever required.

The innovator pharmaceutical product is usually the most logaalparator produdor a
multisource pharmaceutical product because its quality, safetlyefficacy have been well
documented ipre-marketing studieand posimarketing monitoring schemes.

A generic pharmaceutical product should not be useccamparator akng as an innovator
pharmaceutical product is available, becatiss couldlead to progressively less reliable
similarity of futuremultisource productand potentially to a lack of intethangeability with
the innovator.

The comparator product can be a simif@rarmaceutically equivalent product (see bejow)
such as:
a) an innovatoiproduct registered with the Authority and/or S&#d can be registered
with the Authority
b) a genericmarketleading product registered with the Authorignd/or SRA which
hasbeenaccepted by the Authoritthrough in vivo BEcomparison withthat of an
innovatorproduct or,
c) a selection of comparator made throagionsultby the applicantvith the Authority

4.9. Study conduct

4.9.1. Selection of dose

In bioequivalence studigthe molar equivalent dose of multisoured comparatoproduct
must beused. Generallythe marketed strength with the greatest sensitivityidequivalence
assessmerghould be administered as a single unit. This uwalially bethe highest marketed
strength. A higher dose.€., more than onelosage unjtmay be employed when analytical
difficulties exist. In this cas¢he totalsingle dose should not exceed the maximdaily dose
of the dosageegimen. Alternativelythe application of area under the curve (AWi@Qhcated
to 3 x median fax Of the comparator formulation would avoid probleofslack of assay
sensitivity. In certain cases studyperformed witha lower strength can be considered
acceptable if this lower strengthchoserfor reasons of safety.

4.9.2. Sampling times
Blood samplestwould be taken at a frequency saféint for assessing,G,AUC, and other
parameters. Sampling points should include admse sampleat least 12 points before
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Cmax 2 points around Gex, and 34 points duringthe elimination phase. Consequenty
least seven samplingpints will be necessary for estimation of the required pharmacokinetic
parameters.

For most medicinesthe number of samples necessary will be higileecompensatdor
betweenrsubject differences in absorption astimination raé and thus enable accurate
determination of the maximurmoncentration othe API in the blood () and terminal
elimination rate constant il subjects Generally, sampling should continue for long enough
toensure hat 80% of nhith)ean Belhcru¢dBudlly npfta72 hours.

4.9.3. Sample fluids and their collection

Under normal circumstanceBlood should be the biologicaluid sampledto measureghe
concentrations of the API. In most cage API or itsmetabolites areneasured in serum or
plasma. If the API is excretgqaredominantly unchangead the urine, urine can be sampled.
The volume of eachsample mustbe measured at the studyenter where possible
immediately aftercollection, andncluded in the report. Theumber of samples should be
sufficientto allow the estimation of pharmacokinetic parameters. Howavearpstcasesthe
exclusive use of urinrexcretion data should be avoidedtlais doesnot allow estimation of
the thaxand the maximum concentration.

Blood samples should be processed and stored under conditiohavbateershown not to
cause degradation of tlamalytes This can be provehy analyzingduplicate quality control
samples during the analytiga¢riod. Qualitycontrol samples must be prepared in the fluid of
interest €.g., plasma) including concentrationsat least at the low, middle and high
segments ofhe calibration range. The quality control samples must be siitiedhe study
samples andnalyzedwith each set of study samples fmch analyticatun. Thesample
collecion methodology must be speeifi in the study protocol.

4.9.4. Parameters to be assessed
Sampling points or periods should tigosen suclthat theconcentratiorversustime profile
is adequately defiedto allow calculation of relevant parameters. For sindpse studieghe
following parameters should be measured or calculated:
1 Area under the plasma/serum/blood concentratiore curve frontime zeroto timet
(AUCq¢), wheretis the last sampling time point witheasurableoncentration of the
API in the individual formulation testedlhe method of calculaig AUC values
should be specified. In generaAUC should be calculated using the linear/log
trapezoidaintegration methd. The exclusive use of compartmerbalsed parameters
is not recommended
1 Cmaxis the maximum or peak concentration observed represepiak) exposuref
API (or metabolite) in plasma, seryor whole blood.AUG;;and G,ax are considered
to be the most relevant parametiensassessmeratf bioequivalence.

In addition it is recommended th#he followingparameters be estimated:
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I area under the plasma/serum/blood concentfidgiioe curve fom time zero to
time infinity (AUCy.0), representing total exposure, whek&lC o..= AUC o +
Ciasth; Ciast IS the last measurable drugncentration and is the terminal or
elimination rate constant calculated accordimgnappropriate method,;

T tmax IS the time after administration of the drug at which,ds observed for
additional information the elimination parameters can be calcylatef]

T Typis the plasma (serum, whole blood) Hété.

For steadystate studieghe following parameters can be calculated:
f  AUCyis AUC over one dosing intervdlj(at steadystate;
T Crax
1 Cuinis concentration at the end of a dosing interaad,
1 peak trough fictuation ighepercentage difference betweepand Gn.

When urinesamples are used, cumulative urinary recoveéxg) (and maximum urinary
excretion rate are employed instead of AUC apg.C

4.9.5. Studies of metabolites

Generally, evaluation of pharmacokinetic bioequivalence will be baped themeasured
concentrations oftie parent drug released from the dosfagm ratherthan the metabokt
The concentratidrtime profie of the parentlirug ismore sensitive to changes in formulation
performance than a metabolitehich is more refictive of metabolite formation, distrition,
and elimination.

It is important to staten the study protocol whicbhhemical entitiegpro-drug, drug (API)or
metabolite) will beanalyzedn the samples.

In some situations it may be necessary to measure metatmsiitentrations rathé¢inan those
of the parent drug:

1 The measurement of concentrations &ftherapeutically activemetabolite is
acceptable if the substance studied is adoug; and,

1 Measurement of a metabolite may be preferred when concentratidhe parent
drug are too low to allow reliable analytical measurenmemiood plasmaor serum
for an adequate length of time, or when terent compounds unstable in the
biological matrix.

When measuring the active metabolitashout period andgamping timesmay need to be
adjusted to enable adequate characterization gftthemacokinetic pro of the metabolite.

4.9.6. Measurement of individual enantiomers

A nonstereo selectivassay is currently acceptable for mplsarmacokinetic bioequivalence
studies. When the enantiomers have wdifferent pharmacologicabr metabolic profes,
assays that distinguish between #r@ntiomers of a chiral APl may be appropri&tereo
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selective assays also preferred when systemic availability of differemma@tiomers is
demonstrated to be ndimear.

4.9.7. Use of fedstate studies in bioequivalence determination

4.9.7.1. Immediaterelease formulations

Fasteastate studies are generally preferred. When the product is kriowoause
gastrointestinal disturbances if given to subjects in the fasttgd, orif labeling restricts
administration to subjects in the fed state, ttlenfedstate pharmacokinetic bioequivalence
study becomes the preferred approach.

4.9.7.2. Modified-release formulaons

Foodeffect studies are necessary for all multisource modréehseormulations toensure
the absence o fbhefateosgealsdoumulationfaidure, such that the dose is
released all at once rathdran overan extended period of time. This results in a premature
and abruptrise in the plasma concentration time prafi A highfat meal often provides
maximal challenge to the robustness of release from the formulatitm respectto the
prandial state.

4.9.8. Quartifi cation of active pharmaceutical ingredient

All analytical test methods used to determine the active compound and/or its
biotransformation product in the logical fluid must be weltharacterizedfully validated

and documented. The objective of the validai®mo demonstrate that a particular method
used for quantitative measuremerfitanalytes in a given biological matrix, such as blood,
plasma, seruror urine, is reliable and reproducible for the intended use

Bioanalytical methods should meet the requirementspefifcity, sensitivity, accuracy,
precision and reproducibility. Knowledgeof the stability of the API and/or its
biotransformation product in the sampieaterial is a prerequisite for obtainingliable

results.

Some of the important recommendations are:

1 Validation comprises prstudy and withisstudy phases. During the pstudy phase
stability of the stock solution and spiked samples in the biologiedix, speciftity,
sensitivity, accuracy, precision angproducibility shouldbe provided. Withirstudy
validation proves thetability of samples collected during a clinical trial under storage
conditionsand confirmghe accuracy and precision of the determinations.

9 Validation must cover the intended use of the assay.

1 The calibration range must be appropriate to the study sampleslibkation curve
should be prepared in the same biological matriwiide used for the samples in the
intended study by spiking theatrix with known concentrations of the analyte. A
calibration curve shouldonsist ofa blank sample, a zero sample, aii@ Gonzero
samplescovering theexpected range. Concentrations of standards should be chosen
onthe basi®©f the concentration rangepected in a particular study.
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1 |If an assay is to be used at different sites, it must be validated asiega@dmndcross
site comparability established.

1 An assay which is rian regular use requires sudient revalidatiornto showthat it
still performsaccording to the original validated test procedures.

1 The revalidation study must be documented, usually aappendix tothe study
report.

1 Within a study, the use of two or more methods to assay samples samematrix
over a similar calibration range strongly discouraged.

1 If different studies are to be compared and the samples frodiftbeent studiehave
been assayed by different methods, and the methods acsienilar concentration
range and the same matrix, then the metishdsild becrossvalidated.

1 Spiked quality control samples at a minimum of three diffecamcentrations in
duplicate should be used for accepting or rejectingitadytical run

1 All the samples from one subject (all periods) shouldabalyzedin the same
analytical runjf possible.

Validation procedures, methodolgggnd acceptance criteria should be specified in the
analytical protocol, and/or the SOP. All experiments usedsupport claimsor draw
conclusions about the validity of the method shob&l describedn a report (method
validation report). Any modifiation ofthe methodluring the analysis of study samples will
require adequate revalidation.

The results of study sample determination should be given iarthlgtical reportogether
with calibration ad quality control sample resultsepeat analysegif any), and a
representative number of sample chromatograms.

4.9.9. Statistical analysis

The primary concern in bioequivalence assessment is to limit the restatdedeclaration of
equivalence. Statisticaanalysis of thebioequivalence trialshould demorigsate that a
clinically significant difference irbioavailability betweerthe multisource product and the
comparator produds unlikely. The statisticaprocedures should be speediin the protocol
before the data collectionstarts. The statistical method for testing pharmacokinetic
bioequivalence idbased uporhe determination of the 90% condfnce interval around the
ratio of the logtransformed population means (multisource/comparator) tloe
pharmacokinetiqgparameters under considerati@md by carrying outwo onesided ests at
the 5% level of signifiance. To establish pharmacokindbioequivalence, the calculated
confidence interval shouléall within a preset bioequivalence limit. The peaures should
lead to adecision schemevhich is symmetrical with respect to the two formulatigns.,
leading to the same decisiowhether the multisource formulatiols comparedto the
comparator product or the comparator product tortbkisourceformulation.

All concentratiordependent pharmacokinetic parameterg.(AUC and Cnay) should be
log-transformed using either common logarithms to lthee 10 or natural logarithms. The
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choice of common or natural logs shoudd consistent and shoule stated in the study
report.

Logarithmically transformed, concentratidependent pharmacokineparameters shouloe
analyzedusing analysis of variance (ANOVAMsually the ANOVA model includes the
formulation, period, sequence or caayer, andsubject factors.

Parametric methodsg., those based on normal distribution theory,reacommended fathe
analysis of logransformed bioequivalengaeasures. Thgeneral approach is to construct a
90% confidence interval for theguantity € TT ¢ R @ nedch & conclusion of
pharmacokineti@quivalence ithis confidence interval is within the stated limits. The nature
of parametric confidencatervals means that this is equivalent to carryingtwotonesided
tests of the hypotsis at the 5% level gignificance

The antilogs of the cordence limits olined constitute the 90% codéince interval for the
ratio of the geometric means between theltisource anccomparatorproducts. Thesame

procedure should be used fanalyzingparameters fronsteadystatetrials or cumulative

urinary recovery, if required.

For thax descriptive statistics should be given. Mutis to be subjected ta statistical
analysis this should be based on nparametric methodsand shouldbe appliedto
untransformed data. A sufficienhumber of samples aroundpredicted maximal
concentrations should have been takenmprovethe accuracy of thenfx estimate. For
parameters describirtge eliminationphase (1/2), only descriptive statistics shoule lgiven.

Methods for identifying and handling of possible outlier data shbeldspecifiedin the
protocol. Medical or pharmacokinetic explanations gach observationshould be sought
and discussed. As outliers may ibdicative ofproduct failure, pashoc deletion of outlier
values is generallgiscouraged. Arapproach to dealing with data containing outliers is to
apply distributiorfree (nonparametric) statistical methods

If the distribution of logtransformed data is not normal, Rparametricstatisticalmethods
can be considered. The justification of the intent to nmeparametric statisticanethods
should be included a priori in the protocol.

4.9.10.Acceptance ranges

4.9.10.1 Area under the cueratio

The 90% confience interval for this measure of relathveavailability shouldie within a
bioequivalence range of 0.8D25. If the therapeutic ranges particularly narrow, the
acceptance range may need to be reduzzskd on clinical justifation. A larger acceéance
range may be acceptahbieexceptional cases if juseftl clinically.

4.9.10.2 Caxratio
In generalthe acceptance limit 0.80.25 should be applied to tli&,.«ratio. However, this
measure of relative bioavailability isherently morevariable than, for example, the AUC
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ratioand in certain case® wider acceptanceange €.9.,0.75 1.33) may be acceptable. The
range used mudte defned propectively and should be justdi, taking into account safety
and efftacy considerations. In exceptional cases, a simple requiréonghé point estimate
to fall within bioequivalence limits of 0.8Q2.25 maybe acceptablewnith appropriate
justificaion in terms of safety and efhcy.

4.9.10.3tmaxdifference

Statistical evaluation oftx makes sense only if there is a clinicalgjevant claimfor rapid
onset of action or concerns about adverse effects. The nonparé@fétrconfdence interval
for this measure of relativ@oavailability shouldie within aclinically relevant range.

For other pharmacokinetic paramet¢n® same considerations@slined abovepply.

4.9.11.Reporting of results

The report of a bioequivalence study should give the comgéetementation oits protocol,
conduct and evaluatipnomplying withthe rules ofyoodclinical practice. The relevant ICH
Guideline (www.ich.org can be used ithe preparatiof the study report. The responsible
investigator(s) shouldign theirrespective sectianof the report. Names and diffitions of
the responsible investigat(s), site of the studyand period of itsmplementationshould be
stated.The names and batch numbers of the pharmaceutical products ubedsiudyas
well as the composition(s) of thests product(s) should be givéris should be providkin
Module 5 of the PD Results of in vitro dissolution tests shoulé provided either in
Module3 orModule5 of the PD. In additiorthe aplicant should subiha signed statement
confirming that the test producd identicalto the pharmaceutical produtttatis submitted
for registration.

The bioanalytical validation report should be attached. Bioanalytical report should
include the data on calibrations and quality contamples A representative number of
chromatograms or other raslata shouldbe included covering the whole calibration range,
guality controlsamplesand specimens from the clinidailal. All results should be presented
clearly. All concentrations measured @&h subjectand the sampling time should be
tabulated for eachHformulation. Tabulatedresults showing APl concentration analyses
according toanalytical run(including runs excluded from further calculations, includatg
calibration standards and qualitgontrol samples from the respective run)should also be
presented. The tabulated results should present thefdate subject, study period, product
administered (multisource or comparataipd time elapsed between drug application and
blood sampling ina clearformat. The procedure for calculating the parameters used (
AUC) from the raw data should be stated. Anyetieh of data should be jusefi.

If results are calculated using phwacokinetic models, the model aride computing
procedure used should be justdi Individual blood concentration/time curves should be
plotted on a linear/linear and log/linear sc#l#.individual data and results should be given,
including information orthose subjectsvho dropped out. The dreguts and/or withdrawn
subjectsshould beeported and accounted for.
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Results of all measured and calculated pharmacokinetic pararabtersl betabulatedfor
each subje¢formulation combinationtogether withdescriptive statisticsThe stéstical
report should be suffiently detailed toenable the statistical analyses to be repeated
necessary. If the statisticalethods apleed deviate from thosepgcified in the trial protocol,
thereasons fothe deviations should be stated.

4.9.12.Special considerations

4.9.12.1 Fixeddose combination products

If the pharnacokinetic bioequivalence ofxid-dose combination (FDQroducts is assessed
by in vivo studiesthe study design should follothe samegeneral principles as described
above The multisourceFDC product should be compared with the pharmaceutically
equivalentcomparator FDC product. In certain caseg.(when no comparator FD@roduct

is availableon the market)separate products administered in fteebination can be used as
a comparator. Sampling times shoulddb@sen to enable the pharmacokinetic parameters of
all APIs to beadequately assessékhe bioanalytical method should be validateth respect

to all compounds measured. Statistical analyses should be perfarthegharmacokinetic
data collected on all dge ingredients; the 90% codince intervals of test/comparator ratio
of all active ingredients shoulte withinacceptance limits.

4.9.12.2 Clinically important variations in bioavailability

Innovators should make all efforts to provide formulations with gbashvailability
characteristicsIf a better formulation is developed over tifne theinnovator, this should
then serve as the comparator product. A m@unulation witha bioavailability outside the
acceptance range for amisting pharmaceuticgroduct is not interchangeable by definition.
Adjusting the strengthto compensatewith regad to sub or suprabioavailability in
comparison withthe comparator products beyond the scope of thdocument, aghe
prerequisite for pharmaceutical equivalence isfuiditled .

49.123AHIi ghly variable drugso

A fAhiyghvari abl e dmed gsan ARlavith abwéthensubjedttevariabilityof

030% in terms of the ANOVACV. Moreover fhighly variabledr ugs 0 are gener
drugs with shallow dos$eesponseurves. Provinghe bioequivalence of medicinal products

cont ai ni wagablé drugg hpraglematic because the higher the ANOGZX, the

wider the 90% confience interval. Thydarge numbers of subjects must eerolled in

studies involving highly variable drugs to achieve adegstatéstical power

The following approaches to this problean be applied
1 Wider bioequivalence limitsof 0.75 1.33 can be acceptahleprovided there is
adequate justification takingto consideration the therapeutic category of the drug.
1 Products are considered toliieequivalent, if the 90% comfenceinterval ofaverage
ratios of AUC and Gax between test and referenpgeoducts iswithin the acceptable
range of 0.81.25; if the confilenceinterval is not in the acceptablerange, test
products are accepted as bioegilent,if the following three conditions are satisi:
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T the total sample size of the initial bioequivalence study islesst than20 (n =
10/group) or pooled samplsize of the initial and addn subjectstudies is not
less than 30;

T the ratio of geomeir leastsquares means of AUC and,& betweenthe
multisourceand comparator product are between 0.9 and,dn#ildissolution
rates of test ang@omparatorproducts are evaluated twe equivalentunder all
dissolution testing condition§ée appendix)3and,

i this rule cannot be applied to slowly dissolving products from whash than
80% of a drug disswees within the fnal testing time (2 dursin pH 1.2medium
and 6hoursin others) under any conditions of the dissolutiests described

5. Pharmacodymamics studies

Studies in healthy volunteers or patients using pharmacodynan@asurements malye
used for establishing equivalence between plvarmaceutical product®harmacodynamics
studies are not recommended @ally administeregpharmaceutical products for systemic
action when the APIs absorbedinto the systemic circulation and a pharmacokinetic
approachcan beused to assess systemic exposure and establish bioequivalencés This
because variability in pharmacodynamics meassirés always greatethan that in
pharmacokinetic measures. In additiggharmacodynamics measures are often subject to
significant placebo effectsvhich add to thevariability andcomplicate experimental design.
Pharmacodynamic bioequivalence studiesy becomenecessary if quantitative analysis of
the API and/or metabolite(g) plasma or urine cannot be made with sufficient accuracy and
sensitivity. Furthermore, pharmacodynarhioequivalence studies in humans are required if
measurements of APtoncentations cannot be used as surrogate-moidts for the
demonstration oéfficacy and safety of the particular pharmaceutical product.

In certain treatment categories, such as pharmaceutical products desigoetbcally, there

is no realistic alternatevto performing pharmacodynanboequivalence studie$herefore,
pharmacodynamic bioequivalence studmay be appropriate for pharmaceutical products
administeredopically and for inhalation dosage forms.

If pharmacodynamics studies are to be udbdy must be performed aggorously as
bioequivalence studies, and the principles of current GCP must be followed.

The following requirements must be recognized when planning, conduathdgassessing
the results of a study intended to demonstratevatgnce bymeasuring pharmacodynamic
drug responses
1 The response measured should be a pharmacological or therapeutic effect which is
relevant to the claims of efficacy and/or safety.
1 The methodology must be validated for precision, accuracy, reprodiygilaifid
specificity.
1 Neither the test product nor the comparator product should produce a maximal
response in the course of the study, since it may be impossible to detect differences
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between formulations given in dostmt give maximum or neamaximum effects.
Investigation of dogeesponse relationships may be a necessary part of the design.

1 The response should be measured quantitatively, preferably under -tbntle
conditions, and be recordable by an instrument thatymes and records the results
of repeated measurements to provide a reobtde pharmacodynamic events, which
are substitutes for measurements of plasma concentrations. Where such measurements
are not possible, recordings on visual analogue scales maselde Where the data
are limited to qualitative (categorized) measurements appropriate special statistical
analysis will be required.

1 Participants should be screened prior to the study to excludeesponders. The
criteria by which responders are digjuished froormonrespondersnust be stated in
the protocol.

1 In instances where an important placebo effect can occur, comparison between
pharmaceutical products can only be made by a priori considerdtithe potential
placebo effect in the study desigrhis may be achievday adding a third phase with
placebo treatment in the design of the study.

1 The underlying pathology and natural history of the condition musbhsidered in
the study design. There should be knowledge of the reproducibilitpaline
conditions.

1 A crossover design can be used. Where this is not appropaigtarallelgroup study
design should be chosen.

The selection basis for the multisource and comparator products shotle bame as
describedabove In studies in whicltontinuous variables can be recorded, the-toeseof
the intensity of the drug action can be described in the same way astudyain which
plasma concentrations are measured, and parameters chami\ed that describe the area
under the effe¢time curve, the maximunmmesponsgand the time at which the maximum
response occurred.

The statistical considerations for the assessment of the outcomestiddigearein principle

the same as those outlined for the analysis of pharmacokibietcjuivalece studies.
However, a correction for the potentradn-linearity of the relationship between the dose and
the area under theffect time curve should be performed on the basis of the outcome of the
doseranging studylt should be notedhowever,that the acceptance ranges applied for
bioequivalence assessmemtay not be appropriate and shobll justified on a casley-case
basis andlefined in the protocol.

6. Clinical trials

In someinstances in vivo studies using plasmeoncentrationtimel profile data are not
suitable for assessing equivalenicetween two formulations. Althoughn some cases
pharmacodynamic bioequivalencgudies can be an appropriate tool for establishing
equivalence,in others, this type of study cannot be perfaimeecause of a lack of
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meaningfulpharmacodynamic parametdlgat can be measured; a comparatohaical trial
then has to be performed to demonstrate equivalence between two formulations.

If a clinical bioequivalence study is considered as being wakdErtto proveequivalence, the
same statistical principles apply as for the pharmacokir®tiequivalence studies. The
number of patients to be included in thieidy will depend on the variability of the target
parameters and the acceptarmege, and isisually much higher than the number of subjects
neededn pharmacokinetibioequivalence studies.

The methodology for establishing equivalence betwsermaceutical productsy means of
a clinical trial in patients with a therapeutic emoint hasnot ye evolved as extensively as
for pharmacokinetibioequivalence trials

Some imporant itemghatneed to be defied in the protocaire

1 The target parameters that usually represent relevant clinicgdcanmis fromwhich
the onsefif applicable andelevanj and intensity othe responsare to be derived.

1 The size of theacceptance range has to be wefi case by case, takingto
consideration the speadificlinical conditions. These includa@mong othersthe natural
course of the disease, the efity of availabletreatments and the chosen target
parameter. In contrast tgharmacokinetic bioequivalencstudies (where a
conventional acceptance rangeapplied, the size of the acceptance range in clinical
trials should beset individually accordng to the therapeutic class and indication(s).

1 The presently usestatistical method is the codénce intervabpproach. Thenain
concern is to rule out the possibility that the test producifésior to the comparator
pharmaceutical product by more than the specified amount. Hanomesided
confidence interval (for effiacy anddr safety may be appropriate. The camdince
intervals can be deriveidom eitherparametric or nonparametric methods.

1 Whereappropriatea placebo leg should be included in the design.

1 In some casest is relevant to inalde safety engboints in the final comparative
assessments

1 The selection basis for the multisource and comparator proghiotdd bethe same
as describedbove

7. In vitro testing

Thedissolution testat first exclusively a quality control test, is now emerging asrrogate
equivalence test for certain categories of orally administphestmaceutical product$-or

these products (typically solid oral dosdgans containingAPIs with suitable propertiesa
comparative in vitro dissolution profile similarity can be used to document equivalence of a
multisource witha comparator product (ség@pendix3).

It should benoted dissolutiontests for quality control purposes ather pharmacopoeido
not generally correspond to the test conditioeguired forevaluating bioequivalence of
multisource products and should met appliedor this purpose.
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7.1. Biopharmaceuics Classification System
The Biopharmaceutics Classification System (BCS) is basedgoreous solubilityand
intestinal permeability of the drug substance. It classifie&\Rlanto one of four classes:

1 Class 1High solubility, high permeability

1 Class 21ow solubility, high permeability

91 Class 3High solubility, low permeability

1 Class 41Low solubility, low permeability

Combining the dissolution of the pharmaceutical product with ttves@ropertieof the API

takes the three major factors that govern thte andextent of drug absorption from
immediaterelease solid dosagéorms into account. On the basis of their dissolution
properties, immediateeleased o sage f orms can bevergapi@ Qori ze
Ar apoird ifmpt do di ssolution characteristics.

7.1.1. High solubility

An APl is considered highly soluble when the highest dose recommendheghest dosge
strength available on the market asoaal solid dosage forns soluble in 250 ml oless of
agueous media over the pH range of &.8.

The pHsolubility profie of the APl should be determined at 37#Q in agueousnedia. A
minimum of three replicate determinations saflubility at each pH condition1.2-6.8) is
recommended.

7.1.2. High permeability

An API is considered highly permeable when the extent of absornptibnmanss 85% or
more based on a mass balance determination ocomparison withan intravenous
comparator doséexperimental evidence and/or literature reference shauldskd to justify
the high permeability of the API.

Biowaivers for solid oral dosage forms based on BCS can be considered under the following
conditions.
1 Dosage forms of APlthatare highly soluble, highly permeable (BCS Class 1), and
rapidly dissoling are eligible for a biowaivebased on the BCS provided:

T the dosage form is rapidly dissolving (as defined Appendix 3)and the
dissolution profile of the multisource product is similar to that of the comparator
product at pH 1.2, pH 4.5 and pH 6.8 buflising the paddle method at 75 rjpn
the basket method at 100 rpand meets the criteria of dissolution profile
similarity, f2 O 50 (oand,equi valent stat

T if both the comparator and the multisource dosage forms are very rapidly
disolving(85% in 15 minutes)the two products are deemed equivalent and a
profile comparison is not necessary.
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1 Dosage forms of APIghat are highly soluble and have low permeability (BCS
Class3) are eligible for biowaiversprovided they meetall the critera defined in
Appendix3and the riskbenefit is additionally addressed in terms of extsité, and
mechanism of absorption

1 Dosage forms of APIs with high solubility at pH 681t not at pH 1.2 or 4,%nd
with high permeability (by definition, sombut not all BCS Class 2 compounasth
weak acidic properties) are eligible for a biowaiver based on Bf@S8ided thg meet
the criteria of Appendix 3, that the API has high permeability.e(, the fraction
absorbed is 85% or greateand adose solubiity ratio of 250 ml or less at pH 6.8,
and that the multisource product:

T is rapidly dissolving(85% in 30 minutes or less) in pH 6.8 buffer using the test
procedure conforming tAppendix3; and,

T the multisource product exhibits similar dissolution pgesfi as determined with
the f2 value or equivalent statistical evaluation, to those of the comparator product
at the three pH values (pH 1.2, 48hd 6.8).

For multisource products containing Class 2 APIs wlitisé solubility ratios of 250 ml or

less at pH 6.8, the excipients should additionally be critically evaluated in terms of type and
amounts,e.g., of surfactants, in the formulation. Further, if the,Cis critical to the
therapeutic efficacy of the API, the risk of cbéng an inappropriate biowaiver decision and

its associated risks to public health and for individual patients may be deemed unacceptable.

7.2. Reports of dissolution profile study
The report on a dissolution study, used in the biowaiver application, simalide a study
protocol andat leastthe following information:
a) Purpose of study
b) Products /batch information
c) Batch numbers, manufacturing and expiry daaeslbatch size of the test product
d) Certificates of Analysis (CoAs) and packaging of blagches used in the stydy
e) Batch manufacturing record(s) for the batch of the test product used in the
comparative dissolution stugy
f) Full dissolution conditions and method, as well as the number of units (tablets, capsules,
etc) per study. It should bendicated how and when the samples were filtered. Any
problems with pHrelated stability of samples should be indicated and discussed in terms
of preventive handling measures, analyamsl interpretation of data
g) Analytical method including validation oeference to the quality part of the dossier
h) Results (% API dissolveg)resented
I. Tabulated (individual results, mean and %CV)
ii. Graphically and,
iii. Similarity determination /f2 calculatioif necessary and applicablkend,
i) Conclusion/recommendation.

For further dissolution profile studgequirementssee Appendix 3 and WHO TRS 937
Annex7.
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ANNEX V: SAMPLE OF ACTUAL PRODUCT

Where applicablea sample of actual products may be requested for the purpose of visual
confirmation and/or for the purpose of laboratory testing or analytical performance
evaluation of the device.

Sample of actual products and reference stansl#vdtancecan be submittedafter document
approvaland/or along witlihedossier for registratiomhequantities of samples to be submitted
should be stated otheletter ofacceptance for thaossier

1. The quantities of samples and reference standard substances will be as follows:

Dosage form Minimum quantit y
1 | Tablet 200 tablets
2 | Capsule 200capsules
3 | Injectable liquids /powder for injections | 100 vial/ampoules/sachets
4 | Ophthalmic/otic solutions/suspensions | 80 tubes
5 | Oral liquid/dry powder for suspension | 60 bottles
6 | Semisolid preparations 50 units
7 | Ophthalmic ointment 100 tubes
8 | Rectal and vaginal preparations 50 units/suppositories
9 [ IV fluid 60 bags

2. Reference standardsll havethe following criteria:

a. For medicineghat are official in a pharmacopeiaRh.Int., Ph.Eur., BP, USP, }JP
primary standards as per its monograph vatminimum quantity of 100mg and
working standard of 500mg

b. For medicineghatare not official ina pharmacopeiaRh.Int., Ph.Eur., BP, USP, )JJP
working/secondary standards watminimum quantity of 500mgpr,

c. Based on the test method/specific monograph, all reference standards (related
substance, internal standards, reference chemicals used for system suitability solution,
resolution solutionetc) thatareused for the tests must be submitted.

3. Documentghat should be included are
a. Method of analysis(test metho@d)nd,
b. Certificatesof analysis (COA) for FPPRprimary, and workingstandard
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APPENDICES

Appendix1: Product Quality Review Requirement for Well-established
Multi-source Products

For anestablished multisource produatproduct quality review may satisfy the requirements
of Sections 3.2.P.2.2.1 (a), 3.2.P,2&8 and 3.2.P.3.6f the PD and DS-PD.

A product quality review should be submitted with the objective of verifying the cenesist
of the quality of the FPP and its manufacturing process.

Rejected batches should not be included in the analystsmust be reported separately
together with the reports of failure investigations, as indicated below.

Reviews should be conductedth not less than 10 consecutive 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 consecutive batches manufactured over the period of the last 36
months and shold include at least:

1. Review of starting and primary packaging materials used in the FPP, especially
those from new sources

2. Tabulatedreview and statistical analysis of quality control angpiiacess control
results

Reviewof all batches that failed tmeet established specification(s)

Reviewof all critical deviations or neronformances and related investigations
Review of all changes carried out to the processes or analytical methods
Reviewof the results of the stabiliynonitoring program

Reviewof all quality-related returns, complaints and recalls, including exmorty
medicinal products

Reviewof the adequacy of previous corrective actjons

List of validated analytical and manufacturing procedures and theialigation
dates

10. Summary of terilization validation for components and assemblyhere
applicable

11. Summary of recent medidl validation exerciss;

12. Conclusion of thénnual Product Review

13. Commitment letter that prospective validation will be conducted in the fugnde

14. TheProtocol.

No s

© ©

Notes
* Reviews must include data from all batches manufactured during the review period.

* Data should be presented in tabular or graphical faren, thats or graphs), whe
applicable
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Appendix 2: Requirements for Registration of Products Accepted bya
Stringent Regulatory Authority

General Principle

The applicant whdhassubmittedits application and registerats product witha regulatory
authority of a member of the International Conference on Harmonisation (ICH) (as specified
on www.ich.org;oran ICH observer, being thEBuropean Free Trade Associatioas
represented b$wiss Medi¢ and Health Canada (as may be updated from tintiene); or a
regulatory authority associated with an ICH member uphoa legallybinding, mutual
recognitionagreementincluding Australia, Iceland, Liechtensteisnd Norway (as mape
updatedfrom time to time)or the WHO Prequalification Programmare considered to be
products registeregith a Stringent Regulatorputhority (SRA).

The purpose of this guidancenisither to eliminate the requirement of dossier submission nor
to limit the Authority forfull assessment of the produathenever deemed to be necessary
the main purpose is to introduce a procedbet will facilitate the registration of innovator
products as well as products accepted thrabhgtWHO Prequalification Programm@QP)

in order toenhanceheavailability of the medicines to the puhlic

The rationalédehind thantroduction oftheseproceduress that

1. Most of the requirements and principles stipulated is @uidelinearederived from
the guidancesleveloped by ICH regions and associated countaed from WHO
Guidelines;

2. Whenever necessarull assessment of the dossiers of the innovators can be done at
any time and,

3. The clinical studiesas well as the acceptance of the medicines for the general public
health benefithave been accepted

An applicant claimingo hawe aregistration certificate issued layn SRA, as definedabove
should submit complete dossiers hodule 1 throughModule 5. At the time of registration
by the Authority the information that needs to be assessed

1. Full information inModulesl and 2

2. Pubic assessment report(s) and/or final acceptance léstared by anational
regulatory authorityin an ICH region and associated countri@sg., summary of
product characteristi@ndCertificate of Pharmaceutical Prodyct

3. In thecase ofa WHO Prequalifiedproduct,the final acceptance letteanda copy of
the WHO Public Assessment Report (WHOPAR);

4. A Quality Assuranceertified copy of the Marketing Authorization issued by the
relevant SRA

5. If the composition/formulation, strengtBpecifications, etc.are different from the
product for which the WH@ype Product Certificate was issued, arguments and/or
data to support the applicability of th€ertificatds), and demonstration of
pharmaceutical equivalence and bioequivalence
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6. If the primary packaging material of the product is different froat &pproved by the
national regulatory authoritiesf the ICH regions and associated countries or WHO
PQP, therall stability testing data

7. Written commitment letter to notify the Authoritihiad whenevera pending variation
notice of concern, withdrawabr recallis initiated the same shall be communicated
to the Authority and,

8. Evidence ofa minimum of five (5) years of current and continuous manufacturing
experience and a copy of the last Annual Product Report as describpgdandix 1
of this Guideline
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Appendix 3: General Recommendation for Conducting and Assessing a
Dissolution Profile

The dissolution measurements of the two FP&g.(test and reference (comparator), or two
different strengths) should be made under the same test conditiomaimum of three time
points (zero excluded) should be included, the time points for both redégf@moparator) and
test product being the sankhe sampling intervals should be short for a scientifically sound
comparison of the profilee(g.,5, 10, 15, 20, 30, 4%0, 90, 120 minutes). Inclusion of the
15minute time point in the schedule is of ad&gic importance for profile similarity
determinations (very rapidly dissolving scenario). For extemdisdse FPPs, the time points
should be set to cover the entire time period of expected rekegsd, 2, 3, 5and 8 hours

for a 12hour releaseand additional test intervals falonger duration of release.

Studies should be performed in at least three (3) media covering the physiological range,
including pH 1.2 hydrochloric acid, pH 4.5 buffarnd pH 6.8 bufferPharmacopoeia buffers

are reommended; alternativieuffers with the same pH and buffer capacity are also accepted.
Water may be considered as an additional medium, especially when the APl is unstable in the
buffered media to the extent that the data is unusable.

If both the test andeference (comparator) products show more than 85% dissolution in 15
minutes, the profiles are considered similar (no calculations required).Otherwise:

1 similarity of the resulting comparative dissolution profiles should be calculated using the

following equation that defines a similarity factop)d

f,= 50 LOG "{[RETHIOPxrl0O0K
whereR; and T; are the mean percent API dissolved in reference (comparator) and test
product, respectively, at each time point. Awvdlue between 50 and 100 suggests the two
dissolution profiles are similar;

1 a maximum of one timpoint should be considered after 85% dissolution of the reference
(comparator) product has been reachiedthe case where 85% dissolution cannot be
reacheddue to poor solubility of the API, the dissolution should be conducted until an
asymptote (plateau) has been reached;

1 atleast 12 units should be used for each profile determination. Mean dissolution values can
be used to estimate the similarity factgr,fo use mean data, the % coefficient of variation
at the first timepoint should be not more than 20% and at other-poiats should be not
more than 10%;

1 when delayedelease product®(g.,entericcoated) are being compared, the recommended
conditionsare acid medium (pH 1.2) for 2 hours and buffedium pH 6.8);

1 when comparing extendedlease beaded capsules, where different strengths have been
achieved solely by means of adjusting the number of beads containing the API, one
condition (normally theelease condition) will suffice; and

1 surfactants should be avoided in comparative dissolution tegtistatement that the API
is not soluble in any of the media is not sufficient anafiles, in absence of surfactants
should be providedl'herationale for the choice and concentration of surfactant should be
provided. The concentration of the surfactant should be such that the discriminatory power
of the test will not be compromised.
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Appendix 4: Requirements for Re-registration

A productregistration certificate is valid for four years. Theref@me applicant is required to
apply for reregistration within 120 daygrior to the due dateThe application for re
registration shoulthclude

1. Informationand dossiersdicated inModule 1 of this Guideline

2. Summary othe Annual Product Report (APRYr batches produced and markeied
Ethiopia since the grant of marketing authorizationFor the purpose of re
registration the APR shold includeall batches producedver theprior four years
and contain altheinformation described iAppendix1 of this Guideline

3. Tabular smmary of any variations notified, accepteahd pendingwith the
Authority since the grant of marketiragithorization

4. Copies of the current APl and FPP specificatiahdy signed and dated, including
the test methods. The specifications should indicate the reference number, version
number, effective dat@and change historyf any.

5. Sample of actual product as described iAnnex V of this Guideline For FPR
manufactured in SRA regionsamples for the purpose of laboratory analysis is not
required the applicant should subnatCertificateof Analysisfrom the manufacturer
and/or accredited laboratory and evidencethef marketing authorizatianin the
SRA regions.
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Appendix 5: Product Dossier (DOS-PD) Template

The Dossier Overall Summary (DOS) is a summary that follows the scope and the outline of
the body of data provided Module 3, Module4, andModule5. The DOS should not include
information, dataor justificatiors that werenot already included iModule 3, Module 4, and
Moduleb, or in other parts of the dossier. The DOS should be completed and submitted as an
electronicWord format. Where some of the sections are not applicalnl@NAO0 should be
addedwithout removing its content and table format.

Section | Quality Summary

(a) Dossier summary information:

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

Proprietary name of the finish
pharmaceutical product (FPP)

International nofproprietary name(s) of t
active pharmaceutical ingredient(s) (API
including form (salt, hydrate, polymorph)

Applican®® same and address

Local agentepresentativ® s name an
address

Date of submission

Dosage form

Referencewumber(s)

Strength(s)

Routes of administration

Proposed indication(s)

Contact information for the applicard|Name:
company Phone:
Fax:

Email:

(b) Other information:
i. Comparator product used for in vivo bioequivalence:

Comparator | Registered | Comparator product deti Comparator product manufacture
product (Y/N) (strength, dosage fopm
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ii. If the product is accepted for biowaiver, detail the biowaiver condition

Biowaiver | Biowaiver condition (NA
(Y/N) BCS, BW, based on highe
strength BEetc)

e.g.,Not applicable Solution for injection in aqueous solution

iii. Product information used for biowaiver:

Product Registered | Product used for Biowaiver Biowaiver accepte
name (Y/N) (strength, dosage form) (Y/IN)

iv. Any similar product registered and/or applied for registration
Related dossiere(g.,FPP(s) with the same API(s) submitted to the Authority by
the applicant)

Registration Registered| APIl,  strength| APl manufacturer
applicationnumber| (Y/N) dosage form (including address)

v. lIdentify available literature references for the API and FPP:

Most recent edition/ Most recent edition/
Publication(s) volume in which API| volume in which FPF
appears/consulted appears/consulted

API status impharmacopoeia and forum:

Ph.Int.

Ph.Int. monograph developmer
(through www.who.int)

USP

Pharmacopeial Forum

Ph.Eur.

Pharmeuropa

BP

Other €.g.,JP)

*For example, monograph under development or draft/final published

Guideline for Registration of Medicine 107



SUMMARY OF LABELING AND SAMPLES ASSESSMENTFor Authority Use Only)

Discussion/comments on the prodootnponentsf:

Summary of product characteristics
<insert assessment observations, comments, etc.>

Labeling(outer and inner labels)
<insert assessmeabservations, comments, etc.>

Package leaflet (patient information leaflet)
<insert assessment observations, comments, etc.>

Samplesé€.g.,FPP, device)
<insert assessment observations, comments, etc.>

2.3.S DRUG SUBSTANCE or ACTIVE PHARMACEUTICAL INGREDIENT (API)
(NAME, MANUFACTURER)
Complete the following table for the option that applies for the submission ahfdPination:

Name of API:

Name of APl manufacture|

Certificate of suitability to the European Pharmacopoeia (CEP):

Is a written commitment provided that the applicant will inform the Authority in

event that the CEP is withdrawand has acknowledged that withdrawal of the ¢

will require additional consideration of the API data requirements to suppg

dossier:

I g el (Cmecdk one)

A copy of the most current CEP (with annexes) and written commitment sho
provided in Module 1;

I The declaration of access should templetedby the CEP holder on behalf of t
FPP manufacturer or applicant to MW8HO Prequalificaton Programmé¢PQP)who
refers to the CEP; and

f'Summariesof the relevant information should be provided under the appro
sections €.9.,S.1.3, S.3.1, S.41S.4.4, S.6 and S.7; see Qual@yideline( module

3)).

—_—

For WHO PQPaccepted API

1 APIMF number assigned by WHO (if known): ; version numbe
(and/or date) of th®©penpart: ; version number (and/or date) of |
Closedpart: ;

1A copy of the letter of access should be provided in Module 1; and
Summarief the relevant information from the Open part should be provided
the appropriate sectionSeeSection 3.2.S in ik Guideline

Full details in the Product Dossier:

Summaries of the full information should be provided under the appropriate s
of Module 2, and full details of the DMF and/or APIMFOfen or restrictedpart)
should be provided iModule 3.

2.3.S.1
2.3.S.1

General Information (name, manufacturer)
.1 Nomenclature (name, manufacturer)
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(a) International Norproprietary name (INNRecommended]

(b) Compendial name, if relevant:

(c) Chemical name(s):

(d) Company or laboratory code:

(e) Other nonproprietary name(®.¢.,national name, USAN, BAN):
() Chemical Abstracts Servi¢€AS) registry number:

2.3.S.1.2 Structure (name, manufacturer)
(a) Structural formula, including relative and absolute stereochemistry:
(b) Molecular formula:
(c) Relative molecular mass:

2.3.5.1.3 General Properties (name, manufacturer)
(a) Physical descriptiore(g.,appearancegolor, physical state):
(b) Solubility:
i In common solvents:
T Quantitative aqueous pH solubility profile (pH 1.2 to 6.8):

Medium (e.qg., buffer) Solubility (mg/ml)

1.2

4.5

6.8

Dose/solubility volume calculation:
(c) Physical form €.g.,polymorphic form(s), solvate, hydrate):
i Polymorphic form:
i Solvate:
T Hydrate:
(d) Other:

Property

pH

pK

Partition cefficients

Melting/boiling points

Specific optical rotation
(specify solvent)

Refractive index (liquids)

Hygroscopicity

uv absorption maxima/molg
absorptivity

Other
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2.3.S.2Manufacture lame, Manufacturégr
2.3.S.2.1 Manufacturer(sNNéme, Manufacturégr
(&) Name, address and responsibilitg.g., production, packaginglabeling testing,
storage) of each manufacturelincluding contractors and each proposed
manufacturing site or facility involved:

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

(b) Manufacturing authorization for the production of API(s) asdtificate of GMP
compliance ¢opy of GMP certificate should be provided in Module 1):

2.3.5.2.2 Description of Manufacturing Process and Process Cohtaoise( Manufacturgr
(a) Flow diagram of the synthesis process(es):
(b) Brief narrative description of theanufacturing process(es):
(c) Alternate manufacturing procées and explanation:
(d) Reprocessing steps and justification:

2.3.S.2.3 Control of Materialdlame, Manufacturgr
(a) Summary of the quality and controls of the starting materials used in the manufacture
of the API:

StepStartingmaterial Test(s)Methods) Acceptance criteria

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

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

2.3.S.2.4 Controls of Criticalt§ps and IntermediateNl@dme, Manufacturgr
(&) Summary of the controls performed at critical steps of the manufacturing process and
on intermediates:

StepMaterials Test(s)Methods) Acceptance criteria
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2.3.S.2.5Process Validation and/or Evaluatidviame, Manufacturégr
(a) Description of process validation and/or evaluation stueigs,{or aseptic processing
and sterilization):

2.3.S.2.6 Manufacturing Process DevelopmBlainge, Manufacturer
(b) 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 biowaiver stability, scaleup, pilot and, if available, productien
scale batches

2.3.S.3CharacterizationName, Manufacturer

2.3.S.3.1 Elucidation of Structure and other Characteridtiamé, Manufacturgr

(a) List of studies performece(g.,IR, UV, NMR, MS, elemental analysis) and conclusion
from the studiesg.g.,whether resultsupport the proposed structure):

(b) Discussion on the potential for isomerism and identification of stereochenasyry (
geometric isomerism, number of chirakntersand configurations) of the API
batch(es) used in comparative bioavailability or biowastaedies:

(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.S.3.2 ImpuritiesName, Manufacturégr
(a) Identification of potential and actual impurities arising from the synthesis,
manufactureand/or degradation:
i. List of APl-related impurities€.g.,starting materials, bproducts, intermediates,
chiral impurities, degradation products), including cheimizame, structureand
origin:

API-related impurity Structure Origin
(chemical name or descriptio

ii. List of procesgelated impurities €.g., residual solvents, reagents), including
compound names and sfgjused in synthesis:

Procesgelated impurity (compound name)|Step used in synthesis
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(b) Basis for setting the acceptance criteria for impurities:
i. Maximum daily doseife., the amount of API administered per day) for the API,
corresponding to ICH Reporting/Identification/Qualification Thresholds for the
API-relatedImpuritiesand the concentration limits (ppm) for the proeedated
impurities €.g.,residual solvents):

Maximum daily dose for the API:

<x mg/day>

Test

Parameter ICH threshold
concentration limit

o

APl-related impurities

Reporting Threshold

Identification Threshol

Quialification Thresholq

Procesgelated impurities

<solvent 1>

<solvent 2>, etc.

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

Impurity

Acceptance

(API-related an| Criteria

processelated)

Results (include batch number* and use**)

* Includestrength, if reporting impurity levels found in the FRRy(,for comparative studies)
** E.g.,comparative bioavailability or biowaiver studies, stability

iii. Justification of proposed acceptance criteria for impurities:

2.3.S.4Control of the APl Name, Manufacturér

2.3.5.4.1 SpecificatiorName, Manufacturer
(a) API specifications of the FPP manufacturer:

Standard€.g.,Ph.Int., Ph.Eur., BP, USP, House)

Specification reference number and version

Test

Acceptance criteria Analytical procedure

(type/sourcel/versign

Description

Identification

Impurities

Assay

Other
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2.3.S.4.2 Analytical Procedurddgme, Manufacturer
(&) Summary of the analytical procedures.g(, key method parameters, conditions,
systemsuitability testing):
See 2.3.RREGIONAL INFORMATION for summarie®f the analytical procedures
and validation information i.e., 2.3.R.2 Analytical Procedures and Validation
Information).

2.3.5.4.3 Validation of Analytical Procedurd&safme, Manufacturgr
(a) Summary of the validation informatior.(.,validation parameters and results):
See 2.3.RREGIONAL INFORMATION for summaries of the analytical procedures
and validation information i.e., 2.3.R.2 Analytical Procedures and Validation
Information).

2.3.5.44 Batch Analyses of the API from the FRFRanufacturerfor Relevant Batchege.g.,
comparative bioavailability or biowaiver, stability):
(a) Description of the batches:

Batch number Batch size Date and Use €.9., comparativ
site of production bioavailability o]
biowaiver, stability)

(b) Summary of batch analyses test results of the FPP manufacturer

Test Acceptance Results
Criteria <batch x> <batch y> <batch z>

Description

Identification

Impurities

Assay

Other

(c) Summary of analytical procedures and validation information for those procedures not
previously summarized in 2.3.5.4.2 and 2.3.5.4€3g.( historical analytical
procedures):

2.3.5.4.5 Justification of SpecificatioNgme,Manufacturey
(a) Justification of the API specificatior.Q.,evolution of tests, analytical procedures and
acceptance criteria, differences from officially recognized compendial standard(s)):

2.3.S.5 Reference Standards or Materidsnge, Manufacturér
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(a) Source (including lot number) of primary reference standards or reference materials
(e.g.,Ph.Int., Ph.Eur., BP, USPiouse):

(b) Characterization and evaluation wfofficial (e.g.,not from an officially recognized
pharmacopoeia) primary reference standandseference materiale.Q., elucidation
of structure, certificate of analysis):

(c) 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 Closai SystemName, Manufacturer
(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 | Materials of construction | Specifications (list parameterse.g.,
identification (IR))

(b) Other information on the container closure systeng(s). Suitability studies):

2.3.S.7 Stabilityflame, Manufacturégr

2.3.S.7.1Stability Summary and Conclusionsgme, Manufacturgr
(&) Summary of stress testing.g., heat, humidity, oxidation, photolysis, acid/base) and
results:

Stress condition | Treatment Results €.g., including discussion wheth
mass balance is observed)

Heat

Humidity

Oxidation

Photolysis

Acid

Base

Other

(b) Summary of accelerated and letegym testing parameters.g.,studies conducted):

Storage condition| Batch Batch size | Container  closur| Completed (an
(C, % RH) number system proposed) testing
intervals
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(c) Summary of the stability results observed for the above accelerated anttriong
studies:

Test Results

Description

Moisture

Impurities

Assay

Other

(d) Proposed storage statement antest period (oshelflife, as appropriate):

Container closure system | Storage statement Retest period*

* Indicateif a shelflife is proposed in lieu of a st period€.g.,in the case of labile APIS)

2.3.S.7.2Postapproval Stability Protocol and Stability CommitmeNafne, Manufacturer
(a) Stability protocol for PRIMARY stability batchesd.g.,storage conditions (including
tolerances), batch numbers and batch sizes, tests and acceptance criteria, testing
frequencyandcontainer closure system(s)):

Parameter Details

Storage condition(s) C, % RH)

Batch number(ghatch size(s)

Tests andcceptance criteria Description

Moisture

Impurities

Assay

Other

Testing frequency

Container closure system(s)

(b) Stability protocol for COMMITMENT batches €.g., storage conditions (including
tolerances), batch numbers (if known) and batch sizes, tests and acceptance criteria,
testing frequencyandcontainer closure system(s)):

Parameter Details

Storage condition(s) C, % RH)

Batch number(s)/batch size(s) | <notless than three production batches>

Tests and acceptance criteria Description
Moisture
Impurities
Assay
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Parameter Details

Other

Testing frequency

Container closure system(s)

(c) Stability protocol for ONGOING batches €.g., storage conditions (including
tolerances), batch sizes and annual allocation, tests and acceptance criteria, testing
frequencyandcontainer closure system(s)):

Parameter Details
Storage condi ti
Annual allocation <at least oneroduction batch per year (unless non
produced that year) in each container closure system
Tests and acceptance criteria Description
Moisture
Impurities
Assay
Other

Testing frequency

Container closure system(s)

2.3.S.7.3Stability Data Name, Manufacturer
(a) 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.S.4.9., analytical procedures used orflyr stability
studies):

2.3.P DRUG PRODUCT or FINISED PHARMACEUTICAL PRODUCT (FPP)

2.3.P.1 Description and Composition of the FPP
(a) Description of the FPP:
(b) Composition of the FPP:
i. Compositionj.e., list of all components of the FPP and their amounts er ainit
basis and percentage basis (including individual components of mixtures prepared
in-house €.g.,coatings) and overages, if any):

Component ar Strength (label claim)
quality standard (afFunction |Quanity |% Quantity [% Quantity|%
grade, if applicable per unit per unit per unit

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

Subtotal 1

<complete with appropriate title.g.,Film-coating >
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Component ar Strength (label claim)

quality standard (afFunction |Quanity |% Quantity | % Quantity | %
grade, if applicable per unit per unit per unit
Subtotal 2

Total

ii. Composition of all components purchased as mixtuees, Colorants coatings,
capsule shells, imprinting inks):
(c) Description of accompanying reconstitution diluent(s), if applicable:
(d) Type of container closure system ugedthe FPP and accompanying reconstitution
diluent, if applicable:

2.3.P.2 Pharmaceutical Development
2.3.P.2.1 Components of the FPP

2.3.P.2.1.1 Active Pharmaceutical Ingredient
(a) Discussion of the:

i. compatibility of the API(s) with excipients listed in32P.1.:

ii. key physicochemical characteristias.d., 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 witach other:

2.3.P.2.1.2 Excipients
(a) Discussion of the choice of excipients listed in 2.3.B.d.{their concentrations, their
characteristics that can influence the FPP performance):

2.3.P.2.2 Finished Pharmaceutical Product

2.3.P.2.2.1 Formulation Delpment
(&) Summary describing the development of the FB. foute of administration, usage,
optimization of the formulation, etc.):
(b) Information on primary (submission, registration, exhibit) batchieeluding
comparative bioavailability or biowaivestability, commercial:
i. Summary of batch numbers:

Batch number(s) of the FPPs used in

Bioequivalence or biowaiver

Dissolution profile studies

Stability studies (primary batches)

Gpackaging configu

Gpackaging configu

GAdd/ del et e as man

Stability studies (production batches)

Gpackaging configu

Gpackaging configu
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(Add/delete as many rows as necessaryj

Validation studies (primary batches) if available

Gpackaagnfniggur ati on

Gpackaging configu

(Add/delete as many rows as necessary

Validation studies (at least the first th
consecutive production batches)

or code(s)/version(s) for process valida
protocol(s)

ii. Summary oformulations and discussion of any differences:

Component ar]Relevant Batches

quality standanComparative Stability Process validatio| Commercial
(e.g., NF, BP|bioavailability o (2.3.P.1)
Ph.Eur,Housg |biowaiver
<Batch nos. <Batch nos. <Batch nos. <Batch nos.
and sizes> and sizes> and sizes> and sizes>
Theor. |[% Theor. |% Theor. [% Theor. |%
quantity guantity quantity quantity
per batc per batc per batc per batc

<complete with appropriate titkeg.,Core tablet, Contents of capsule, Powdeirgaction>

Subtotal 1

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

Subtotal 2

Total

(c) Description of batches used in the comparative in vitro studigs,dissolution) and
in the in vivo studies €.g9., comparative bioavailability or biowaiver), including
strength, batch number, type of studgd reference to the data (volume, page):

(d) Summary of results for comparative in vitro studieg(dissolution):

(e) Summary of anynformation on in vitroin vivo correlation (IVIVC) studies (with
crossreference to the studies in Module 5):

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

2.3.P.2.2.2 Overages
(a) Justification of overages in the formulation(s) didsext in 2.3.P.1:

2.3.P.2.2.3 Physicochemical and Biological Properties
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(a) Discussion of the parameters relevant to the performance of theeERPHK, ionic
strength, dissolution, particle size distribution, polymorphism, rheological properties):

2.3.P.2.3Mlanufacturing Process Development
(a) Discussion of the development of the manufacturing process of the &BR (
optimization of the process, selection of the method of sterilization):
(b) Discussion of the differences in the manufacturing process(es) foatblees 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

(a) Discussion of the suitability of the container closure system (described in 2.3.P.7)
used for the storage, trgpmtation (shipping)and use of the FPRe.g., choice of
materials, protection from moisture and light, compatibility of the materials with the
FPP):

(b) For a device accompanying a midtise container, a summary of the study results
demonstrating the repradibility of the device €.g., consistent delivery of the
intended volume):

2.3.P.2.5 Microbiological Attributes
(a) Discussion of microbiological attributes of the FRPg(, preservative effectiveness
studies):

2.3.P.2.6 Compatibility
(a) Discussion of thecompatibility of the FPP e(g., with reconstitution diluent(s) or
dosage devices, eadministered FPPs):

2.3.P.3 Manufacture

2.3.P.3.1 Manufacturer(s)
(a) Name, addressand responsibility &€.g., manufacturing, packagindgabeling testing)
of each manufacter, including contractorsand each proposed production site or
facility involved in manufacturing and testing:

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

(b) Manufacturing authorization, marketing authorizatiand, where available, WHO
type certificate of GMP (GMP information should be provided in Module 1):

2.3.P.3.2 Batch Formula
(a) List of all components of the FPP to be used in the manufacturing process and their
amounts on a per batch basis (includingdividual components of mixtures prepared
in-house €.9.,coatings),overages, and those that may be removed during processing
(solvents, Nitrogen, silicqretc):
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Strength (label claim)

Master production document
reference number and/or version

Proposed commercial batch siz
(e.g.,number of dosage units)

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

<complete with appropriate titkeg.,Core tablet, Contents of capsule, Powder for injection

Subtotal 1

<complete with appropriate titk2g.,Film-coating >

Subtotal 2

Total

2.3.P.3.3Description 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:
(c) Justification of reprocessing ofaterials if any:

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:

Stepé.g., granulation| Controlparameter and frequency
compression, filling, coating

2.3.P.3.5 Process Validation and/or Evaluation
(@) Summary of the process validation and/or evaluation studies conducted (including
product quality review(s) where relevardand/or a summary of the proposed process
validation protocol for the critical steps or critical assays used in the manufacturing
processé€.g.,protocol number, parameters, results):

2.3.P.4 Control of Excipients
2.3.P.4.1 Specifications
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(&) Summary of the specifications for officially recognized compendial excipients which
include supplementary tests not included in the officially recognized compendial
monograph(s):

2.3.P.4.2 Analytical Procedures

(&) Summary of the analytical procedures for gementary tests not included in
compendial monograph:

2.3.P.4.3 Validation of Analytical Procedures
(@ Summary of the validation information for the analytical procedures for
supplementary tests (where applicable):

2.3.P.4.4 Justification of Specifications
(a) Justification of the specification®.@., 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 confirming this (provide copy of attestation
letter inModule 1):

2.3.P.4.6 Novel Excipients

Full details of manufacture, characterieat and controls as well as supporting safety and
clinical data inModules4 and 5.

2.3.P.5 Control of FPP

2.3.P.5.1 Specification(s)
(a) 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) (sheltlife) (type/source/version)

Description

Identification

Impurities

Assay

Other

2.3.P.5.2 Analytical Procedures
(@) Summary of the analytical procedures.o(, key method parameters, conditions,
system suitability testing):
See 2.3.RREGIONAL INFORMATION for summaries of the analytical procedures
and validation information i.e., 2.3.R.2 Analytical Procedures and Validation
Information).
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2.3.P.5.3 Validatio of Analytical Procedures
(a) Summary of the validation informatior.(.,validation parameters and results):
See 2.3.RREGIONAL INFORMATION for summaries of the analytical procedures
and validation information i.e., 2.3.R.2 Analytical Procedures and Valida
Information).

2.3.P.5.4 Batch Analyses
(a) Description of the batches:

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

(b) Summary of batch analyses tessults for relevant batches.g., comparative
bioavailability or biowaiver, stability):

Test Acceptance Results
Criteria <batch x> <batch y> <batch z>

Description
Identification
Impurities

Assay

Other

2.3.P.5.8Characterizatiorof Impurities
(a) Identification of potential and actual impurities:

Degradation product (chemi{Structure Origin
name or descriptor)

Procesgelated impurity (compound name) |Step used in the FPP manufacturing proces

(b) Basis for setting the acceptance criteria for impurities:
i. Maximum daily doseife., the amount of APl administered per day) for the API,
corresponding ICH Reporting/ldentification/Qualification Thresholds for the
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degradation products in the FP&nd the cocentration limits (ppm) for the
processrelated impuritiesd.g.,residual solvents):

Maximum daily dose for the API:| <x mg/day>

Test Parameter ICH threshold 0
concentration limit

Degradation product Reporting Threshold

Identification Threshold

Qualification Threshold

Procesgelated impurities

<solvent 1>

<solvent 2>, etc.

ii. Data on observed impurities for relevant batcleeg. (comparative bioavailability

or biowaiver):

Impurity Acceptance
(degradation prodd Criteria
and processelated)

Results

<batch

no

strength, use>

<batch

no

strength, use>

<batch no
strength, use>

iii. Justification of proposed acceptance criteria for impurities:

2.3.P.5.6 Justification of Specification(s)
(a) Justification of the FPBpecification(s) €.g.,evolution of tests, analytical procedures

and acceptance criteria, differences from officially

standard(s)):

2.3.P.6 Reference Standards or Materials
(a) Source (including lot number) of primary reference starglardreference materials
(e.g.,Ph.Int., Ph.Eur., BP, USPlouse) not discussed in 3.2.S.5:

(b) Characterization and evaluation wfofficial (e.g.,not from an officially recognized
pharmacopoeia) primary reference standards or reference materipll(cidation

of structure, certificate of analysis) not discussed in 3.2.S.5:

recognized compendial

(c) 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
(a) Description of the container closure systems, including unit count or fill size,

container sizeor volume:
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Description Strength Unit count or fill] Container size
(including  materials @ size
construction)

(b) Summary of specifications of each primary and functional secondagy, {oil
pouches) packaging components:

Packaging component Specifications

(list parameters.qg.,identification (IR))
HDPE bottle
PP cap

Induction sealed liners
Blister films (PVC, etQ
Aluminum foil

Other

(c) Other information on the container closure system(s):
2.3.P.8 Stability

2.3.P.8.1 Stability Summary and Conclusions

(&) Summary of stress testing and resuktsg( photostability studies, cyclic studies,
freezethaw studies):

(b) Summary of accelerated and letegm testing parameters.g.,studies conducted):

Storage condition Strength and bat({Batch size Container Completedproposed
(C, % RH) number closure systentest intervals

(c) Summary of the stability results observed for the above accelerated anterong
studies:

Test Results
Description

Moisture

Impurities

Assay
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Test Results

Other

(d) Proposed storage statement and slifelf(and inuse storage conditiorend inuse
period, if applicable):

Container closure system | Storage statement Sheltlife

2.3.P.8.2 Posapproval Stability Protocol and Stability Commitment
(a) Stability protocol for Primary stability batches.g., storage conditions (including
tolerances), batch numbers and batch sizes, tests and acceptance criteria, testing
frequency, container closure system(s)):

Parameter Details

Storage condition(s) C, % RH)

Batch number(s)/batch size(s)

Tests and acceptance criteria Description
Moisture
Impurities
Assay
Other

Testing frequency

Container closure system(s)

(b) Stability protocol for COMMITMENT batches €.g., storage conditions (including
tolerances), batch numbers (if known) and batch sizes, tests and acceptance criteria,
testing frequencyandcontainer closure system(s)):

Parameter Details

Storage condi ti

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
Other

Testing Frequency

Container Closure System(s)
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(c) Stability protocol for ONGOING batches €.g., storage conditions (including

tolerances), number of batches per strength and batch sizes, tests and acceptance

criteria, testing frequencgndcontainer closure system(s)):

Parameter Details

Storage condition(s) C, % RH)

Batch size(s), annuallocation <at least one production batch per year (unless no
produced that year) in each container closure system

Tests and acceptance criteria Description
Moisture
Impurities
Assay
Other

Testing frequency

Container closurgystem(s)

2.3.P.8.3 Stability Data

(a) 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.B.¢., analytical procedures used orflyr stability
studies):

(c) Bracketing and matrixing design and justification f@OMMITMENT and/or
ONGOINGstability batches, if applicable:

2.3.A APPENDICES

2.3.A.1 Facilities and Equipmeriléme, Manufacturgr
(&) Summary of information on facilities arejuipment, in addition to the information
provided in other sections of the submission (for sterile product manufacturing only)

2.3.A.2 Adventitious Agents Safety Evaluatiovafne, Dosage Form, Manufactyrer
(&) Summary of the information assessing the rigk wespect to potential contamination
with adventitious agents:

2.3.A.3 Excipients
(&) Summary of the details of manufacture, characterizatma controls, with cross
references to supporting safety data (nonclinical and/or clinical) for the novel
excipierts:

2.3.RREGIONAL 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 providedd.g.,comparative bioavailability or biowaiver batches)
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2.3.R.1.2 Master Production Documents
(a) The blank master production documents for each strength, proposed commercial batch
size and manufacturing facility should be provided in Module 3.

2.3.R.2 Analytical Procedures and Validation Information

|ANALYTICAL PROCEDURES AND VALIDATION INFORMATION SUMMARIES

|ATTACHMENT NUMBER: |

HPLC Method Summary |VOIume/Page:
Method name:
Method code: Version and/or Date

Column(s)/temperature (if other thambient):
Mobile phase (specify gradient program, if applica
Detector (and wavelength, if applicable):

Flow rate:

Injection volume:

Sample solution concentration
(expressed as mg/ ml , |
Reference solutiononcentration
(expressed as mg/ ml an
System suitability solution concentration
(expressed as mg/ ml an
System suitability tests (tests and acceptance critqg
Method of quantificationd.g.,against APl or impurit
reference standard(s)):

Other information (specify):

|ATTACHMENT NUMBER:

Validation Summary Volume/Page:

Analytes:

Typical retention times (RT):

Relative retention times (RTImp./RTAPI or Int. Stg

Relativeresponse factor (RFImp./RFAPI):

Specificity:

Linearity/Range: Number of concentrations:
Range (express

Slope:

Y -intercept:

Correlation ceefficient (r2) :
Accuracy: Conc. (s) (expr

Number of replicates:
Percentecovery (avg/RSD):
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ATTACHMENT NUMBER:

Precision/ Conc. (s) (expr
Repeatability: Number of replicates:
(intra-assay Result (avg/RSD):

precision)

Precision/ Parameter(s) altered:
Intermediate Result (avg/RSD):

Precision:

(days/analysts/eq!

pment)

Limtof Detection (LOD) (

Limit of Quantitation

Robustness: Stability of solutions:
Other variables/effects:

Typical chromatograms or spectra may be found i

Companyies) responsible for methodglidation:

Other information (specify):

(Discussions to be inserted under each section)

Conclusion, RecommendatigandQuestiondo the applicant(For Authority Use Only)

General Remarks:

API1 Question(write the name of the APRI)

FPP Questiofwrite the name of FPP)

Namgs) of assessor(s) Date
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Section Il. Safety and Efficacy Summary

2.3.BSUMMARY OF BIOEQUIVALENCE STUDY

Where applicable, bioequivalence data for demonstration of safety and efficacy inter
changeability as described Annex |V of this Guidelineshould be provided iModule5 of

the dossier. Where the equivalence is demonstrated on the basis of biowaiver, completion of
the relevant section o2.3.B of the DOStogetherwith discussion of the dissolution profile
study under 2.3.P.2.2.1.d and dissolution profile datisladule 3 of the dossiershould be
provided.

2.3.B.1Description andCompositionof the Product
(a) Description of the bidbatch/biowaiverbatch and justification for any difference the
composition described under 2.3.P.1
(b) Composition of the bidpatch/biowaiver batchf different from, andjustification for
any difference with the composition described under 2.3.P.1

Strength (label claim)
Component an Function XX mg XX mg
Quality Sandard Quantity pe 0+ Quantity pel 0+
unit ° unit °
TOTAL

*Eachingredient expressed as a percentage of the total core or coating weight

Composition of the batchesed for clinical, bioequivalence or dissolution profile studies

Batch number

Batch size (number of unit doses)

Comments, if any

Comparison of unit dose compositions and of clinical FPP batches
(Duplicatethis table for each strength,adbmpositions are different)

Unit dosg Unit dosg Bio-batch | Bio-batch

Ingredients (mg) (%) (kg) (%)

Equivalence of the compositions or
justified differences

*Bioequivalence batches should be at least of fmitatie (10% of productienscale or
100,000 capsules/tablets, whichever is greater) and manufacturing method should be the
same as for productiescale.
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2.3.B.2Clinical Study Report Summary
(a) Study protocol
i. Study #:
il. Studytitle:
iii. Location ofstudy potocol:
iv. Start and stop dates feach phase of the clinical study:
(b) Studyethics
i. Name of review committee, date of approval of protocol and consent form,
location of approval letter in the submission dossier
ii. Locationof a reference copy of the informed consent form
(c) Investigator and studgdministration
i. Name of principal investigator
ii. Clinical facility:
iii. Clinical laboratories:
iv. Analytical laboratories:
v. Company performing pharmacokinetic/statistical analysis
(d) Studyobjective

2.3.B.3InvestigationaPlan

(a) Overall study design and plalescription

(b) Selection of study population

(c) Inclusion criteria

(d) Exclusion criteria

(e) Removal of trial subject from trial or assessment

() Number of subjects enrolled in the study

(g) Withdrawals

(h) Health verification test criteria, study site normal value and tkdt performedand
results outside study site normal value

2.3.B.4Study Product Administered
(&) Summary of study product information

Product Batch Batch size Manufacturing | Potency(measured contg
number Date as % of label claim*

Test Product

Reference
Product

* This information should be crossferenced to the location of the certificate of analysis and
validated analytical method in the submission dossier

(b) Purchase, shipment, storage of the reference product
(This information shouldbe crosseferenced to location in submission of documents
(e.g.,receipts))
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(c) Justification of choice of reference product
(Provide short summary here and crosierence to location of comprehensive
justification in the submission dossijer

2.3.B.5StudyDose Administration
(a) Dose administered{dicate number of dosage units comprising a single dose, e.g., 200
mg as 1 x 200 mg or 2 x 100 mg tablets)
(b) Volume and type of fluid consumed with the dose
(c) Interval between dosewéshout period)
(d) Food and fluil administration
(e) Restrictions on physical activity and routine practice during study

2.3.B6 StudyBlinding
(a) Identify which of the following were blindedf any of the groups were not blinded,
provide a justification for not doing 90

Groups Blinding (Y/N) Reason for not blinding

Study monitors

Subjects

Analysis

(b) Provide the responsibility for holding the blinding code and the condition foribgeak
the code

2.3.B7 Sampling forDrug ConcentratiorMeasurement
(a) Biological fluids sampled
(b) Sampling protocol
(c) Number of samples collected per sulject
(d) Volume of fluid collected per sample
(e) Total volume of samples collected per subject per phase of the study
() Sampling time
(g9) Deviation from the sampling protocol
(h) Sample collection procedure
(i) Storage procedure and condition

2.3.B8 Trial Subject

(a) Demographic characteristics

(b) Study population (i.enormal, healthy adult volunteers or patients)

(c) Summary of ethnic group and gender

(d) Subjects noted to have special characteristiag,{astacetylators)

(e) Range and mean age £SD of study subjects

() Subjects whose ratio is not within £15% of the values given on a standard
height/weight table

(9) Number of smokers included in the study (indicate justification on the impact of the
study and number afigarettes per day)
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2.3. B9 Safety Evaluation

2.3.B9.1 Adverse event observed

(List any adverse events by subject numl&tiate whether a reaction occurred following
administration of the test or reference product, identify any causal relatiorstmgpspte any
treatments require&tatethelocation of this summary in the submissjon

(Discuss the implications of the observed adverse events with respect to bioequivalence)

2.3.B10Efficacy Evaluation
(a) Location of mean and individual subject drug camtcation in the submission dossier
(b) Location of mean and individual subject linear and segearithmic drug
concentration
(c) Pharmacokinetiparameters

Test Reference
Arithmetic | Standard | Inter- Arithmetic | Standard | Inter-
Mean deviation | individual || Mean deviation | individual
Parameter . .
coefficient coefficient
of variation of variation
(%) (%)
AUCT
(units)*
AUC=a (units)
Cmax (units)
Tmax (units)
TY(units)
Ratio of
AUCT/AUCr

(Locate in the submission dossier method for the calculation of AUC and extrapolation)

(a) Statistical Analysis
i. Provide the following results from the ANOVA (parametric) on the
logarithmically transformed AUCT anduax and other relevant parameteesy.,
in the case of steadyt at e desi gapn sand Gy Saibthe soft@are
used for computing ANOVA.
il. Geometric meanggesultsfrom ANOVA, degrees of freedorfDF), and derived
CV (intrarindividual):

% Ratio of | 90 %

Parameter Test Reference | geometric | confidence| DF CV (%)
means interval

AUCT (units)

AUCI (units)

Cmax (units)
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iii. Period and/or sequence effects
State whether any period and/or sequesféects have been fount.yes, provide
a briefdiscussion othoseeffects here, and statke location in the submission
dossier wheracomprehensive explanation is provided.

2.3B.11 Discussion of Results

Indicatethe location of the discussion of results in the submission dodkigre discussion
currently included in the study report does not include comparisons of refktiiis study
including inter and intraindividual variability, with published results (literature, product
information of reference product (innovafprduch a dicussion should be provided here and
copies of the references used should be providétbotule 5 of the submission dossier.

2.3.B12 Bio-Analytical Study Report
(a) Analytical techniques used
(b) Analytical protocol number (indicate location in the submissiossier)
(c) Type of analyte(s) monitored
(d) Method of detection
(e) Reference standard used
() Internal standard used (citation for reference)
(g) Date of subject sample analysis
(h) Longest period subject sample storage (Indicate the time elapsed between the first day
of sample collection and the last day of subject sample analysis. Indicate whether all
samples for a given subject were analyzed together in a single analyksis run
(i) Standardcurves (Locate in the submission dossfes tabulated raw data and back
calculatel data with descriptive statistigs
() List of curves run during the study and concentration of calibration standards used
(k) Summary of descriptive datmcluding slope, intercepandcorrelation coefficients
(D Regression model usgdcluding any weighing
(m)Limit of quantitation (LOQ) (Summarize intglay and intreday precision and
accuracy at the LOQ
(n) Quality control samples
i. ldentify the concentrations of the QC samples, theirsdait@reparationand the
storage conditions employed prior to their asey
ii. State the number of QC samples in each analytical run per concentration
(o) Precision and accuracy
Summarize inteday and intreday precision and accuracy of QC sammeslyzed
during subject sample analysis and irday precision of backalculated standards
(p) Repeat analysis
i. List repeats by sample identificatioand include the following information for
each repeatinitial value; reason for repeat; repeat value(s); acceyahd; and
reason for acceptance
ii. Report the number of repeats as a percentage of the total number samples assayed
() Chromatograms
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State the location in the submission dossiers where the sample chromatograms can be
found. The chromatograms should lobtained from a minimum of two analytical
batches and include at least 20% of the subjects, up to a maximum of five.

A complete set includes standards, QC sampaledpre-dose and posiose subject
samples for both phases. Each chatogram should be cldg labeled with respect to

the following: date of analysis; subject ID number; study period; sampling time;
analyte; standard or QC, with concentration; analyte and internal standard grehks;
peak heights and/or areas

2.3.B13 Bioanalytical ValidatiorReport

(a) Precision and accuracy

(b) Summary of inteday and intraday accuracy and precision during assay validation

(c) Stability (Provide location of the raw data, a description of the methodology
employedand a summary of the dagta

(d) Summary of data on lortgrm storage condition
i.  Summary of data on freezhaw stability
ii. Summary data on bendbp stability
iii. Summary data oautosamplerstorage stability

(e) Specificity(methods to verify specificity against endogenous/exogenous compounds
andresults)

(H Matrix effect (in case of MS detectipmethods to verify the matrix effeahdresults)

(g9) Recovery fnethod and results of assessment for analyte and internal standard
including mean and CV%)

2.3.B.14 Study Quality Assurance

(a) Internal quality assurance method
State locations in the submission dossier where internal quality assurance methods and
results are described for eachttod study sites

(b) Monitoring, auditing, and inspection:
Provide a list of all monitoring and auditing reports of the study, and of trecen
inspections of study sites by regulatory agencatethe locations in the submission
of the respectiveeports for each of study sites

Conclusion, Recommendati®randQuestiongo theApplicant(For Authority Use Only)
(Discussions to be insertetider each section)

General Remarks:

API1 Question(write the name of the APRI)

FPP Question (write the name of FPP)

Namds) of assessor(s)

Date
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Ethiopian Food, Medicine and Healthcare Administration and Control
Authority (EFMHACA)

Mission

To promote and protect the public health by ensuring safety and quality of products and health
service through registration, licensing and inspection of health professionals, pharmaceuticals &
food establishments, and health facilities and provision gbgate regulatory information
while promoting rational medicines use

Vision

Quiality health ervices and products to all citizens

For further information please contact:
Ethiopian Food, Medicine and Healthcare Administration and Control Authority
(EFMHACA)
0 Faxl1582113 92 0 P. O.-11'8584125/858412% Tel : 25
Website:www.fmhaca.gov.et’ Email: regulatory@fmhaca.gov.et
Addis Ababa, Ethiopia
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