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Introduction

* China is a strategically important major market

* Improved regulatory environment promotes China
iInnovation

 Many companies now integrate China into
global development plan to enable early China registration

 Some CMC-specific obstacles are rate limiting factors in
achieving simultaneous submission/approval of China CTA
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CMC Dossier for China CTA
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Case #1 — Tabulated Summary of CMC

Research for Antibody Drug CTA

» Biologics only » Hard to estimate

+ Summary table of entire M3 whether/when reviewer will
plus content outside of M3 request it

* |n addition to M2.3 QoS * Request received at

different stages of review
* Quick turnaround time

 Pre-formatted

* Sequence of content not

aligned with ICH M4Q for required ~ 5 working days
Quality » Main document to review



What's Required for the Tabulated

Summar
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Tabulated Summary of CMC research of antibody drug IND

1.	Summary information

		General information (Name:              Acceptance No.:            ）



		Applicant

		



		Agency (if any)

		



		Drug Name

		Drug name (Chinese and English) or code name:

INN name and brand name of marketed product abroad



		Target of antibody 

		



		Excipients

		



		Dosage form

		



		Strength

		



		Route of administration

		



		Indications

		



		Clinical study information

		Note: Brief information of the proposed clinical study, including the phase of clinical study, participating countries/regions, clinical study progress of the product at home and abroad (including the number of enrolled cases, efficacy/safety analysis, etc.), and marketing situation



		Application classification

		Therapeutic biological products category         



		Product characteristics



		Product design or

Structural characteristics

		



		Schematic diagram of structure (if any)

		



		Mechanism of action

		Briefly describe the mechanism of action



		Products with the same target in China and abroad (if any)

		Summarize the research progress of the products with same target  in China and abroad



		Application history



		Application history of this product

		Briefly describe the application history of this product



		Communication and replies from CDE

		Communication 1 (Application Number)

Proposed communication questions:

Reply from CDE:

Summarize the actions for the reply from CDE:

Communication 2 (Application Number)

……..










2.	Construction of upstream processes:

		Target gene

		Identify the sequence, source, gene modification site and reason (if any) of the target gene

Briefly describe the screening process



		Expression vector

		Briefly describe the construction of expression vector, including the source of original vector, main functional elements, construction method, and result qualification (indicating whether it has been confirmed by sequencing).



		Host cells

		Briefly describe the source, culture or transformation of host cells, construction and analysis information (if any).



		Engineering cells

		Briefly describe the construction process of engineering cells, including gene transduction/transfection method, screening pressure, monoclonal selection method, clone selection method and so on.



		Cell bank

		Briefly describe the construction process of cell bank, including the construction of the cell bank levels, such as MCB, WCB (if any), EOPC (if any), cell bank name, batch number, generation, preparation medium (screening pressure), number of branches, volume, cell density, preservation conditions, etc.

Analyze the risk of raw materials used in the construction of the host cells and the cell bank, which can be combined with the raw materials used in production



		Test of cell bank 

		Briefly describe the test of cell bank, including test institutions, test items, results (with attached list table, if possible), etc., and compare and analyze whether it conforms to Chinese Pharmacopoeia



		Stability study of cell bank 

		Summarize the stability study of cell bank, including study conditions (culture medium, screening pressure, etc.), research generations, test items, etc.

Assess whether the stability satisfies with the clinical study, and whether the research conditions can represent the actual production situation





3.	Raw materials for production

		Raw materials and consumables

		List of raw materials/consumables used in production, including name, source, grade, use stage, COA, internal control standard (if any), etc.

Including the medium, additives, reagents, chromatographic media, fermentation bags, filters used in the manufacturing process, whether the key raw materials satisfy with GMP requirements



		Human/animal derived raw materials

		Clarify if there is any usage. If the materials are used, specify the specific information like the use stage, amount and safety risk assessment



		Safety certificates of the adventitious agents of human/animal derived raw materials

		Briefly describe whether the corresponding TSE/BSE statement, certificate of controlling the adventitious agents by supplier, etc. are provided










4.	Manufacturing process of drug substance

		Information of manufacturing plant and test plant

		Name of manufacturer:

Address of manufacturing plant:

Name of test plant:

Address of test plant:



		Process Flow chart

		Cell bank resuscitation → → → →   Drug substance



		Key process steps

		If yes, please attach a list



		Control of intermediates

		If yes, describe the specific intermediates and quality control



		Key batch or pilot batch information (including non-clinical batches)

		Batch Number

		Manufacturing Scale

		Process version

		Usage (such as pharmacological and toxicological studies, clinical trials, stability studies, reference batches, etc.)



		

		

		

		

		



		

		

		

		

		



		Unprocessed bulk

		Briefly describe the information of unprocessed bulk, including preparation method, test institutions, test items and test results, etc.



		Process development

		Summarize or list the process development, including process versions, process differences among different versions, and comparability research



		Process evaluation

		Briefly describe the pilot process performance parameters, yield and intermediate product test results, and the preliminary results of robustness of the process and the consistency of product.



		Virus removal and inactivation validation

(Validation samples and processes can represent the corresponding quality and processes of clinical samples)

		Validation institution:

Model virus:

Study sample (batch number):

Number of runs:

Comparison of research conditions:

		Test Item

		Parameters

		Process of clinical samples

		Validation conditions



		Low pH

		Temperature

		

		



		

		Concentration

		

		



		

		pH

		

		



		

		Time

		

		



		

		……

		

		



		Nanofiltration

		Model

		

		



		

		area

		

		



		

		Differential pressure condition

		

		





Summary of validation research results: prepare a list showing the validation research results of each step

Safety assessment:







4.	Manufacturing process of drug product

		Information of manufacturing plant and test plant

		Name of manufacturer:

Address of manufacturing plant:

Name of test plant:              

Address of test plant:



		Formula of drug product

		Provide formulation information of drug product: describe the batch size, etc.

		Components

		Content

		Supplier

		Specification

		Registration No.



		

		

		

		

		



		

		

		

		

		









		Process Flow chart

		Thawing of drug substance → → →   drug product



		Key process steps

		If yes, please attach a list



		Quality control of intermediate products

		If yes, describe the specific intermediates and quality control



		Process development

		Summarize or list the process development, including process versions, process differences among different versions, and comparability research



		Key batch or pilot batch information (including non-clinical batches)

				Batch number (corresponding the batch number of drug substance)

		Manufacturing Scale

		Process version

		Usage



		

		

		

		



		

		

		

		









		Other validation studies

		Summarize other validation studies, such as sterility validation.












5.	Quality study

A list is provided describing the quality studies, including the study batches (which should include pharmacological and toxicological batches and human study batches at least), research methods and research results.

Examples (customized list can be presented according to the product characteristics):

		Characterization

		Test Item

		Test Method

		Test result



		

		

		

		Drug Substance



		

		

		

		Batch Number

		Batch Number

		Batch Number



		

		

		Process

		Describe the process version and scale

		

		



		Structural elucidation

		Primary structure

		Intact molecular weight

		

		

		

		



		

		

		Deglycosylated molecular weight

		

		

		

		



		

		

		Light chain molecular weight

		

		

		

		



		

		

		Non- deglycosylated heavy chain molecular weight

		

		

		

		



		

		

		Deglycosylated heavy chain molecular weight

		

		

		

		



		

		

		Sequence coverage

		First order mass spectrometry

		

		

		

		



		

		

		

		Secondary mass spectrometry

		

		

		

		



		

		

		Post-translational modifications

		Modification 1 

		

		

		

		



		

		

		

		Modification 2

		

		

		

		



		

		

		

		……

		

		

		

		



		

		

		Identification of characteristic peptides in CDR region

		

		

		

		



		

		

		C-terminal sequence

		

		

		

		



		

		

		Free thiol (mol/mol)

		

		

		

		



		

		

		Disulfide bond (non-reduced LC/MS)

		



		

		Higher-order structure

		Circular dichroism spectroscopy

		Far ultraviolet

		

		

		

		



		

		

		

		Near ultraviolet

		

		

		

		



		

		

		Fluorescence spectrum 

		

		

		

		



		

		

		Thermal stability

		

		

		

		



		

		

		……

		

		

		

		



		

		Glycosylation

		N-Glycosylation site

		

		

		

		



		

		

		N-carbohydrate chain type and proportion%

		G0F

		

		

		

		



		

		

		

		G0

……

		

		

		

		



		

		

		Sialic acid modification

		NGNA

		

		

		

		



		

		

		

		NANA

		

		

		

		



		Physical and chemical properties

		Molar extinction coefficient

		

		

		

		



		

		Isoelectric point (icIEF)

		

		

		

		



		

		Purity

		Size-exclusion chromatography

		Polymer

		

		

		

		



		

		

		

		Main peak

		

		

		

		



		

		

		

		Fragments

		

		

		

		



		

		

		CE-SDS (Reduced)

		Single chain + heavy chain

		

		

		

		



		

		

		

		Fragments

		

		

		

		



		

		

		CE-SDS (Non-reduced)

		Fragment (LMW)

		

		

		

		



		

		

		

		Main peak

		

		

		

		



		

		

		Charge variants

		Acid region

		

		

		

		



		

		

		

		Main peak

		

		

		

		



		

		

		

		Basic region

		

		

		

		



		Biological functions

		Antigen binding activity

		

		

		

		



		

		Relative binding activity to antigen (%)

		

		

		

		



		

		Biological activity (%)

		

		

		

		



		

		Binding activity to Fc γ RI

		

		

		

		



		

		Binding activity to Fc γ RIIa

		

		

		

		



		

		Binding activity to Fc γ RIIb (KD, M)

		

		

		

		



		

		Binding activity to Fc γ RIIIa (KD, M)

		

		

		

		



		

		Binding activity to FcRn (KD, M)

		

		

		

		



		

		Binding activity to C1q

		

		

		

		



		

		ADCC

		

		

		

		



		

		CDC

		

		

		

		



		Impurity

		Product-related impurities

		Aggregates

		

		

		

		



		

		

		Fragments

		

		

		

		



		

		

		……

		

		

		

		



		

		Process-related impurities

		Residual host cell DNA

		

		

		

		



		

		

		HCP

		

		

		

		



		

		

		Protien A

		

		

		

		



		

		

		Antifoam

		

		

		

		



		

		

		Insulin

		

		

		

		



		

		

		Screening agent 

		

		

		

		



		

		

		……

		

		

		

		



		Microbial safety

		Microbial Limits

		

		

		

		



		

		Endotoxin

		

		

		

		










6.	Specification and batch release data

6.1	Specification of drug substance

Example:

		Test Item

		Test Method

		Specification limit

		Test results



		

		

		

		Batch 1

		Batch 2

		Batch 3



		Identification Test

		Identification item 1

		

		

		

		

		



		

		Identification item 2

		

		

		

		

		



		

		……

		

		

		

		

		



		Glycosylation modification

		N-glycan profile (%)

		

		

		

		

		



		Purity and impurity

		Size-exclusion chromatography（%）

		

		

		

		

		



		

		Charge variant (%)

		

		

		

		

		



		

		CE-SDS (Reduced)

		

		

		

		

		



		

		CE-SDS (Non-reduced)

		

		

		

		

		



		

		Residue protein A (ppm)

		

		

		

		

		



		

		Residual exogenous DNA (pg/mg)

		

		

		

		

		



		

		Residual host cell protein (ppm)

		

		

		

		

		



		Potency

		Relative binding activity (%)

		

		

		

		

		



		

		Biological activity

		

		

		

		

		



		Protein content (mg/ml)

		

		

		

		

		



		Bacterial endotoxin test (EU/mg)

		

		

		

		

		



		Microbial limit (CFU/10 ml)

		

		

		

		

		










6.2	Specification and batch release data of drug product

		Test Item

		Test Method

		Specification limit

		Test results



		

		

		

		Batch No. 1

		Batch No. 2

		Batch No. 3



		Corresponding batch number of drug substance

		Batch No. a

		Batch No. b

		Batch No. c



		Identification

		Identification item 1

		

		

		

		

		



		

		Identification item 2

		

		

		

		

		



		Physical and chemical identification

		Color

		

		

		

		

		



		

		Clarity

		

		

		

		

		



		

		Visible Particles

		

		

		

		

		



		

		Subvisible Particles

		

		

		

		

		



		

		Filling volume (ml/vial)

		

		

		

		

		



		

		pH

		

		

		

		

		



		

		Osmolality (mOsm/kg)

		

		

		

		

		



		Purity

		Size-exclusion chromatography（%）

		

		

		

		

		



		

		Charge variant (%)

		

		

		

		

		



		

		CE-SDS (Reduced)

		

		

		

		

		



		

		CE-SDS (Non-reduced)

		

		

		

		

		



		Potency

		Relative binding activity (%)

		

		

		

		

		



		

		Biological activity (%)

		

		

		

		

		



		Protein content (mg/ml)

		

		

		

		

		



		Sterility

		

		

		

		

		



		Bacterial endotoxin test (EU/mg)

		

		

		

		

		



		Abnormal Toxicity Test

		

		

		

		

		



		Excipients to be controlled (%)

		

		

		

		

		





6.3	Justification of specification

(Briefly describe the justification of specification) For example, the A\ B\ C standards are established according to the Chinese Pharmacopoeia, and the … standard is established according to the preliminary batch release and stability study data.

6.4	Methodology and preliminary methodology qualification

Prepare a list showing the methodological principles, and a preliminary methodology introduction. The safety test method should be qualified in validation test.

Prepare a list showing the qualification of the methodology study. For example:

		Method

		Specificity

		Accuracy

		Precision

		Linearity

		Range

		Robustness

		Limit of Detection

		Quantitation limit



		Method 1

		

		

		

		

		

		

		

		



		Method 2

		

		

		

		

		

		

		

		





Note: Fill in "+” if preliminary methodological validation has been completed, otherwise fill in "-"

6.5	Reference substance

		Batch Number

		Source of reference substance

		Process

		Reference substance calibrated by activity

		Container closure system and filling volume

		Storage conditions

		Usage



		Reference substance 1

		

		

		

		

		

		



		Reference substance 2

		

		

		

		

		

		



		Reference substance 3

		

		

		

		

		

		





Acceptance criteria and results of reference substances:

		Test Item

		Test Method

		Specification limit

		Results



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





Stability study of reference substance:

Briefly describe whether stability studies have been conducted on the reference substance. If yes, please describe the stability study conditions, test items, duration of the study, and the study results. 




7.	Test records

Batch information of submitted test records:

		Batch number of drug substance

		Batch size of the drug substance

		Indoor test result

		Batch number of drug product

		Batch size of drug product 

		Indoor test result



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		





Whether the original manufacturing and testing records of the drug substance and drug product are provided:  yes □   no □

Whether the QC test report is provided:  yes □   no □

Whether the manufacturing and testing records are consistent with the submitted documents (clinical trials):   yes □   no □

8.	Stability study

8.1	Drug substance

		Test Item

		Storage condition

		Test time

(completed)

		Test item

		Test batch (if there is any change, please describe the process stage)  



		Test the container closure system

		Describe the container closure system information

Is it consistent with the submitted container closure system: yes □ no □



		Long-term study

		

		

		

		



		Study conclusion

		Describe the tendency of test items and the preliminary conclusion. If there is any obvious change, describe the change range.



		Accelerate study

		

		

		

		



		Study conclusion

		Same as above



		Stress test study



		Thermal 

		

		

		

		



		

		Light exposure

		

		

		

		



		

		Vibration

		

		

		

		



		

		Freeze-thaw

		

		

		

		



		Study conclusion

		Same as above



		Shipping stability (if appropriate) 

		



		Study conclusion

		



		Storage conditions and expiration date

		







8.2	Drug product

		Test Item

		Storage condition

		Test time

(completed)

		Test item

		Test batch (if there is any change, please describe the process stage)  



		Test the container closure system

		Describe the container closure system information

Is it consistent with the submitted container closure system: yes □ no □



		Long-term study

		

		

		

		



		Study conclusion

		



		Accelerate study

		

		

		

		



		Study conclusion

		



		Stress test study



		Thermal

		

		

		

		



		

		Light exposure

		

		

		

		



		

		Vibration

		

		

		

		



		Study conclusion

		



		In-use stability study

		Relevant stability study results should be provided for those drug products that will be used in combination with other drugs in clinical practice, or have special use requirements. Assessment should be conducted to support the proposed usage in the clinical protocol.



		Study conclusion

		



		Shipping stability (if appropriate)

		Shipping stability under the condition of drug product shipment, and evaluate whether it supports clinical trials



		Study results

		



		Storage conditions and expiration date

		





9.	Container closure system in direct contact with the drug product

		Test Item

		Container closure system



		

		Drug Substance

		Drug Product



		Name of container closure system

		

		

		

		



		Size of container closure system

		

		

		

		



		Material of container closure system

		

		

		

		



		Composition of container closure system 

		

		

		

		



		Manufacturer of container closure system 

		

		

		

		



		* Registration number of container closure system 

		/

		

		

		



		* Registration status of container closure system  

		/

		

		

		



		* Registration license number of container closure system 

		/

		

		

		



		* Specification number of container closure system 

		

		

		

		





Note: * If appropriate, please add information

Compatibility study: Relevant research data completed by container closure system suppliers can be provided.
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Discussion Points

* What are the challenges your company
encounter during China CTA submission?

* What are your solutions/proposals?
* \What are examples of “push-back”™?

* What are examples of “lean” submission
package?
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Case #2 - Problem Statement

 China appears to be less familiar with Modular (Generic)
Viral Clearance strategies

“ Pfizer typically uses a platform manufacturing process for a
standard monoclonal antibody which is supported with a Modular
(Generic) Viral Clearance package

« China is a new member to ICH and is currently gaining
knowledge regarding Modular Viral Clearance

 ICH Q5A(R2) draft guideline has been released for public
comment / review in China (as an ICH member)

« To date, China has not accepted Modular Viral Clearance
data for early phase clinical submissions




(iralflClearance Package”?

- Modular Viral Clearance (MVC) or “Generic VC" is a package of data that
demonstrates virus removal and/or inactivation across bracketed unit
operations, allowing similar processes to apply the MVC performance

across similar process steps

» Objective: Develop a robust orthogonal Parvovirus and Retrovirus modular
Viral Clearance package for global applicability of Ph1 & Ph2 platform
antibody manufacturing processes

@ Pﬁzer
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Pre-CTA meeting dialogue & CDE feedback

 Pfizer requested a F2F pre-CTA meeting to discuss the MVC approach with
follow-up feedback provided by the CDE

 Pfizer has established a MVC approach which has been used globally for early
phase platform antibody clinical manufacturing processes since 2014. Does the
CDE agree with the scientific advances to leverage data and knowledge gained
from extensive VC studies and experience to apply a MVC approach for PF-XXXX
in early clinical development in China?

+» CDE Feedback

Considering China has joined ICH, we would acknowledge the modular viral clearance approach after ICHQ5A (revision
version) including the requirements of MVC approach.

«» Pfizer Clarification

It is anticipated ICH Q5A(R2) step 3 sign-off and step 4 adoption would be complete by Nov 2023. Pfizer plans to
submit a CTA in May 2022, prior to finalization of the Q5A revision, to ensure China can join the global clinical
development simultaneously. Will CDE currently accept the scientific advances of the MVC approach to leverage data
and knowledge gained from extensive viral clearance studies and experience outlined in the briefing document for
early phase CTA applications?

+» CDE Feedback

Considering the consistency of review principle and requirement, it is not recommended to use MVC approach to
support clinical trial application before the ICHQ5A (R2) effective (Nov 2023), otherwise there is potential risk of CTA
rejection.

 Issue: Finalized guidance is currently years away - how do we handle Phase 1 platform
antibody CTA submissions to CDE in 2023 and 2024?




CDE dialogue and feedback

 Pfizer provided the following position on the ICHQ5A guideline which was
referenced in their response

«» Pfizer Clarification

As stated in ICH Q5A (R1) Guideline, the document is concerned with testing and evaluation of the viral safety of
biotechnology products derived from characterized cell lines of human or animal origin and outlines the data that should
be submitted in the marketing application or registration package. Thus, although the ICH Q5A (R1) Guideline was
leveraged during development of the MVC approach, the scope of this guidance does not directly extend to clinical trial
applications.

 Pfizer submltted a CTA while product specific data was being generated in
parlallel as a “backup” which could be introduced if needed during the review
cycle

% CDE Response to CTA
Submit the solid and comprehensive product specific viral clearance data.

«» Pfizer Clarification

The level of safety margin calculated using retroviral clearance values from the MVC approach compared to the product-
specific values further demonstrates that the MVC values are a conservative evaluation of the manufacturing process fo
viral clearance. The safety margin using the MVC approach serves as an acceptable alternative to product-specific
clearance values while still continuing to ensure patient safety from a viral clearance perspective.

- Based on CDE feedback, the CTA was withdrawn and re-submitted with both
MVC and product specific data, which was subsequently approved after 2.5
months

« Issue: Guidance is still currently years away - how do we handle Phase 1 CTA
submissions in 2023 and 20247

@ Pﬁzer



Questions /Discussion Points

« Are there examples or strategies that have been successful in
gaining acceptance of the MVC approach for early clinical phase
submissions to China?

 Are there examples of other countries that insist on similar
requirements as China? If so, what has been the approach?
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