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Requirements

rot

B &5

1. Chemistry 1. Chemistry

2. Manufacturing 2. Manufacturing

3. Controls 3. Controls

4. Labeling 4. Labeling

5. Testing 5. Testing

6. Animal Studies 6. Bioequivalence

7. Clinical Studies

8. Bioavailability

Formulation ] Pivotal BE

Development Studies
Module 3 J Module 5




3.2.P.2 Pharmaceutical Development

To provide a comprehensive understanding of the product and
manufacturing process for reviewers and inspectors — ICHQS8

- Content:

- 3.2.P.2.1 Components of the Drug Product (name, dosage form)
« 3.2.P.2.1.1 Drug Substance (name, dosage form)
« 3.2.P.2.1.2 Excipients (name, dosage form)

3.2.P.2.2 Drug product (name, dosage form)
¢ 3.2.P.2.2.1 Formulation Development
¢ 3.2.P.2.2.2 Overages (name, dosage form)
« 3.2.P.2.2.3 Physicochemical and Biological Properties (name, dosage form)

3.2.P.2.3 Manufacturing Process Development (name, dosage form)
3.2.P.2.4 Container Closure System (name, dosage from)

3.2.P.2.5 Microbiological Attributes (name, dosage form)

3.2.P.2.6 Compatibility (name, dosage form)



3.2.P.2.2.1 Formulation development

- Describing the development of the formulation (including
identifying critical or interacting variables that might be
important to ensure the quality of the drug product).

- The choice of drug product components, the manufacturing
process.

- Any changes between the proposed commercial formulation
and those formulations used in pivotal clinical batches and
primary stability batches should be clearly described and the
rationale for the changes provided.

- Information from comparative in vitro studies (e.g. dissolution)
or comparative in vivo studies (e.g. BE) that links clinical
formulations to the proposed commercial formulation should
be summarized.

- Selection of the dissolution method used in pharmaceutical
development.



Pharmaceutical development report

- Characteristics of the reference product

 Drug release
» Physicochemical characterization

* Average weight, diameter, thickness, hardness, assay, related compound...
« Composition

* Based on the RLD labeling, patent literature...

- Evaluation of the drug substance properties

 Crystalline forms, particle size distribution, aqueous solubility as a function of
pH, hygroscopicity, density, flowability, chemical stability in solid state and in
solution...

- Formulation development

* Process selection, chose of the excipients, compatibility of the excipients with
the drug substance, composition of the formulation

By Office of Generic Drugs, US FDA



Pharmaceutical development report

- Selection of the dissolution method
- Dissolution method development
- Discriminatory power of routine dissolution method

Example: for a BCS class Il compound (by OGD, US FDA)
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Figure 1. RLD dissolution profile in 900 mL of medium (pH as shown) with 2.0% w/v SLS using USP apparatus 2 at 75 rpm

By Office of Generic Drugs, US FDA
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Pharmaceutical development report 200- +do20um
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Table 6. Acetriptan solubility in different media

Media || Solubi 1207

- (mg/mL) 80-
Biorelevant FaSSGF- 0.12
Biorelevant FaSSIF-V2° 0.18

B
o
I

0.1 N HCI with 0.5% SLS 0.075
0.1 N HCI with 1.0% SLS 0.15
0.1 N HCI with 2.0% SLS 0.3

Plasma Concentration (ng/mL)

o

T T T T T T T 1

8 10 12 14 16 18 20 22 24

o 4
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o
o

Time (h)
Figure 3. Mean PK profiles obtained from Pilot BE Study #1001
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)
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=+ 0.5% wiv SLS

20 - -+ 1.0% w/v SLS
10 - -+-2.0% w/v SLS
0 T T T T )
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Time (min)

Figure 2. RLD dissolution profile in 900 mL of 0.1 N HC1 with various SLS concentrations using USP apparatus 2 at 75 rpm
By Office of Generic Drugs, US FDA



Pharmaceutical development report
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Figure 5. Dissolution of acetriptan tablets (RLD and three prototypes) using FDA-recommended method
(900 mL of 0.1 N HCI with 2.0% w/v SLS usine USP anparatus 2 at 75 rom)
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Figure 4. Dissolution of acetriptan tablets (RLD and three prototypes) using in-house method
(900 mL of 0.1 N HCI with 1.0% w/v SLS using USP apparatus 2 at 75 rpm)

By Office of Generic Drugs, US FDA



Pharmaceutical development report

- Comparative pH dissolution studies
- Bio-batch vs Reference products used in BE studies
 Bio-batch vs commercial products
- Biowaiver for different strength

Examples of pharmaceutical development reports that exhibit principles of QbD
for an IR dosage form and a modified release dosage form

http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDru
gsareDevelopedandApproved/ApprovalApplications/AbbreviatedNewDrugAp
plicationANDAGenerics/UCM304305.pdf

http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDru
gsareDevelopedandApproved/ApprovalApplications/AbbreviatedNewDrugAp
plicationANDAGenerics/lUCM286595.pdf

By Office of Generic Drugs, US FDA




3.2.P.2.2.1 Formulation development E24:1 2
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-
Module 5: Clinical Study Reports

- Content:

- 5.1 Table of Contents for Clinical Study Reports
- 5.2 Tabular Listing of All Clinical Studies

« Summary tables or synopsis
- 5.3 Clinical Study Reports (complete study data)

« 5.3.1 Report of Biopharmaceutic Studies
* 5.3.1.1 Bioavailability (BA) Study Reports
* 5.3.1.2 Comparative BA and Bioequivalence (BE) Reports

* 5.3.1.4 Report of Bioanalytical and Analytical Methods for Human Studies
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