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PURPOSE 

• This MAPP clarifies how drug substance and drug product reviewers in the Office of 
Pharmaceutical Science (OPS) should assess new drug applications (NDAs), 
abbreviated new drug applications (ANDAs), or Type II DMF submissions that 
follow a Question-based Review (QbR) format in conjunction with the International 
Conference on Harmonisation (ICH) guidance M4Q: The CTD – Quality, (ICH 
M4Q) Module 2. 

 
• The MAPP may also be used as a guide for the assessment of submissions that do not 

follow the QbR format. 
 

BACKGROUND  

• QbR was developed for the assessment of generic drug applications (i.e., ANDAs) in 
response to FDA’s initiative for Pharmaceutical cGMP’s for the 21st Century. It uses 
QbR experiences from other CDER components (e.g., CDER MAPP 4000.4 Clinical 
Pharmacology and Biopharmaceutics Review Template), as well as other regulatory 
authorities (e.g., Health Canada) that use the quality overall summary (QOS) as a 
foundation for the primary chemistry review document. 
 

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm073280.pdf
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPracticescGMPforDrugs/UCM071836
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/ManualofPoliciesProcedures/UCM073007.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/ManualofPoliciesProcedures/UCM073007.pdf
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• QbR is a general framework, recommended as a submission format by the draft 
guidance for industry ANDA Submission - Content and Format of Abbreviated New 
Drug Applications, for a science and risk-based assessment of product quality. It 
contains important scientific and regulatory review questions related to product and 
process design and understanding, product performance, and control strategy. 

 
• The QbR format was fully implemented for assessment of ANDAs in 2007.  Revised 

questions were developed in 2012 and 2014 to better capture quality-by-design 
(QbD) expectations, incorporating both internal and external stakeholder feedback 
(see Attachments 1 and 2).  

 
• Although implemented for ANDAs, the QbR format could also be used as a basis for 

developing a structured QOS for NDAs. 
 

• There are multiple benefits realized by using a QbR approach.  
  

o QbR provides a structured QOS submission format for applicants to provide 
a relevant, knowledge-rich summary of pertinent review aspects to allow for 
more effective assessment by regulators. 
   

o QbR reduces summarization and unnecessary documentation by the reviewer 
because the applicant-generated response to the QbR can be used as a 
starting point for the review document.  This allows the reviewer to focus 
more effort on his/her assessment and to include relevant information from 
the applicant in the review document.  

 
o The QbR leads to a more focused assessment, shifting emphasis of 

assessment to areas that are most likely to affect product quality.   
 

o Use of QbR makes it easier for an independent reader to distinguish the 
reviewer’s comments from information taken directly from the application. 

 
o Use of the QbR model provides support for a more efficient streamlined 

review for additional cycles.   
 

o The QbR model is based on a series of focused questions divided into three 
broad categories: (1) drug substance quality standard, (2) drug product 
quality standard, and (3) process understanding and plans for proposed scale-
up of drug manufacturing. Therefore, it provides a framework for scientific 
collaboration, increased communication, and use of team-based review 
strategies.   
 

• QbR questions follow the ICH M4Q common technical document (CTD) format and 
the questions relate to all pertinent sections of the application. The high-level 
questions apply uniformly to all dosage forms, yet allow applicants to include dosage 
form-specific details, as applicable. Additionally, the inclusion of questions on 
control strategy allows the applicant to present their overall control strategy, which is 
currently not co-located in the CTD format.   

 

http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm400630.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm400630.pdf
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• The QbR model is not intended to replace the detailed supportive information in CTD 
Module 3 (found in 3.2  Body of Data per ICH M4Q). The QbR model only provides 
a format that helps applicants convey aspects of the application (e.g., development 
history, risk management, control strategy, and scale-up plans) in the QOS in CTD 
Module 2. 

 
• Companion documents (see attachments 3 and 4) are available to help the reviewers 

clarify the information that should be provided by applicants in QbR submissions. 
 

POLICY 

• OPS drug substance and drug product reviewers will use a QbR review template 
when evaluating NDAs, ANDAs, and DMFs that are submitted using a QbR format.  
 

• Although the QbR questions capture all of the important scientific and regulatory 
questions, upon review of a submission, the reviewer may still communicate with the 
applicant to ask additional questions (via the appropriate route:  information request, 
complete response, easily correctable deficiency, etc.).  For example, the reviewer 
may ask the applicant to clarify information or provide missing information.  
 

• OPS drug substance and drug product review divisions may choose to use a QbR 
review template for applications that are not submitted in the QbR format. 
   

 
RESPONSIBILITIES AND PROCEDURES  

• Drug Substance and Drug Product Reviewers will: 
 
o Perform the assessment of submissions that include a QbR using the current 

version of the appropriate QbR review template. 
  

o Extract and deduce the applicant’s response from the submission and include a 
brief summary in the review if a QbR is not provided in the submission. 

 
o Use the QbR companion documents as review guides to complete QbR reviews 

(see attachments 3 and 4). The companion documents provide examples of 
information that can be submitted to answer the QbR questions; however, the 
examples are for illustrative purposes only and should not be considered 
templates. 

 
o Read and consider all relevant information submitted by the applicant (e.g., QOS 

and body-of-data sections) while preparing the primary review; and be mindful 
that information submitted in the QOS (Module 2) should not contradict 
information provided in the body of data (Module 3).  

 
o As applicable, group together QbR questions based on common topics (e.g., 

product development or container-closure system). For grouped questions, the 
reviewer(s) will include one summary of applicant submission information and 
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one reviewer assessment. 
 
o Indicate “Not Applicable” for any QbR question that is not relevant to the drug 

product or drug substance being evaluated.  

 
 

REFERENCES  

ICH M4Q: The CTD - Quality 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidance
s/UCM073280.pdf  

 
Guidance for Industry (DRAFT) ANDA Submissions  - Content and Format of Abbreviated 
New Drug Applications 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidanc
es/UCM400630.pdf)  
 

 
EFFECTIVE DATE 

This MAPP is effective upon date of publication.  

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM073280.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM073280.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM400630.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM400630.pdf
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ATTACHMENT 1: QbR QUESTIONS - DRUG SUBSTANCE 

 
1. What are the nomenclature, molecular structure, molecular formula, CAS number, 

molecular weight, and pharmacological class of the drug? 
 

2. What are the physical, chemical, biological and, if applicable, mechanical 
properties including physical description, pKa, chirality, polymorphism, aqueous 
solubility as a function of pH, hygroscopicity, melting point(s), and partition 
coefficient?  

 
3. Who manufactures the drug substance? List each participant and facility involved 

in drug substance manufacturing/testing activities and clearly state their function. 
List the date of the last FDA inspection of each facility involved and the result of 
the inspection. Has the manufacturer addressed all concerns raised at the FDA 
inspection? 

 
4. What is the flow diagram of the manufacturing process that shows all incoming 

materials, reagents, reaction conditions, and in process controls and, if 
appropriate, any reprocessing/reworking/alternative processes? 

 
5. If applicable, what on-line/at-line/in-line monitoring technologies are proposed 

for routine commercial production that allows for real-time process monitoring 
and control.  Provide a summary of how each technology was developed. 

 
6. What is (are) the starting material(s) for the manufacturing process and how 

would changes in starting material quality and/or synthesis/source be controlled to 
minimize adverse effects on the drug substance quality? 

 
7. What are the starting material specifications and how are they justified? 

 
8. What are the specifications for reagents, solvents, catalysts, etc.? What are the 

critical attributes for these materials that impact the quality of the final drug 
substance? 

 
9. What are the critical process parameters (CPPs) and how are they linked to drug 

substance quality? 
 

10. What are the in-process controls (IPCs)/tests associated analytical methods and 
acceptance criteria for each control? 

 
11. What are the specification(s) for the intermediate(s)? 

 
12. What process validation and/or evaluation information is provided, if any? 
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13. What development and scale up information supports the commercial process and 

control strategy? 
 

14. How is the drug substance structure characterized? 
 

15. What are the potential impurities (e.g., related substances, degradants, inorganic 
impurities, residual solvents) in the drug substance? Which of these impurities are 
potentially genotoxic? 

 
16. What is the drug substance specification and what is the justification? Does the 

specification include all of the drug substance critical quality attributes (CQAs)? 
 

17. For each test in the specification, provide a summary of the analytical 
procedure(s) and, if applicable, a summary of the validation or verification 
report(s). 

 
18. How do the batch analysis results compare to the proposed specification? Provide 

a summary of the batch analysis results. 
 

19. What is the proposed control strategy for the drug substance manufactured at 
commercial scale? What are the residual risks upon implementation of the control 
strategy at commercial scale? 

 
20. How are the drug substance reference standards obtained, certified, and/or 

qualified? 
 

21. What container closure system(s) is proposed for commercial packaging of the 
drug substance and how is it suitable to ensure the quality of the drug substance 
during shipping and storage? 

 
22. What are the stability acceptance criteria? If applicable, what is the justification 

for acceptance criteria that differ from the drug substance release specification? 
 

23. What is the proposed retest period for the drug substance? What drug substance 
stability data support the proposed retest period and storage conditions in the 
commercial container closure system? How does statistical evaluation of the 
stability data, if any, and any observed trends support proposed retest period? 

 
24. What are the post-approval stability protocols and other stability commitments for 

the drug substance? 
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ATTACHMENT 2: QbR QUESTIONS - DRUG PRODUCT (CHEMISTRY) 

 
1. What is the description of the proposed commercial drug product? What are the 

components and composition of the final drug product as packaged and 
administered on both a per unit dose and %w/w basis?  What is the function(s) of 
each excipient? 

 
2. Does any excipient exceed the FDA inactive ingredient database (IID)1 limit for 

this route of administration calculated based on maximum daily dose? If so, 
please justify. 

 
3. If applicable, what are the differences between this formulation and the 

listed/reference listed drug (RLD) formulation? 
 

4. For 505(b)(1) applications, what is the rationale for selecting the proposed dosage 
form for the drug product? For 505(b)(2) and 505(j) applications, what are the 
characteristics of the listed/reference listed drug product? What is the quality 
target product profile (QTPP) of the finished product based on the proposed 
indication and patient population? How is the QTPP justified? 

 
5. What are the the quality attributes of the finished product? Which quality 

attributes are considered critical quality attributes (CQAs)? For each CQA, what 
is the target and how is it justified? 

 
6. What is the approach for meeting the CQAs related to clinical performance? If 

applicable, what in vitro bio-performance evaluations (i.e., dissolution method, 
flux assay, etc.) were used during pharmaceutical development to ensure clinical 
performance? 

 
7. What are the physical, chemical, biological and, if applicable, mechanical 

properties of the drug substance, including physical description, pKa, chirality, 
polymorphism, aqueous solubility (as a function of pH), hygroscopicity, melting 
point(s), and partition coefficient and, when available, BCS classification? 

 
8. What is the drug substance specification used to accept the incoming drug 

substance batches and how is it justified? For each test in the specification, 
provide a summary of the analytical procedure(s) and, if applicable, a summary of 
validation or verification report(s). 

 
9. What evidence supports excipient-drug substance compatibility and if applicable, 

excipient-excipient compatibility? 
 

10. What is the rationale for the excipient selections? 

                                                 
1 To search for an ingredient, visit Web page http://www.accessdata.fda.gov/scripts/cder/iig/index.Cfm. 

http://www.accessdata.fda.gov/scripts/cder/iig/index.Cfm
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11. What aspects of the formulation were identified as potentially high risk to the 

drug product performance? 
 

12. What formulation development studies were conducted? What attributes of the 
drug substance, excipients and in-process materials were identified as critical and 
how do they impact the drug product CQAs? 

 
13. How does the proposed commercial formulation differ from the formulations used 

during bioequivalence and/or clinical studies? What is the rationale for the 
formulation change? What biopharmaceutics evaluations (comparative 
dissolution, bioequivalence studies, biowaivers, etc.) support the formulation 
changes and link the development formulations to the proposed commercial 
formulation? 

 
14. What is the rationale for selecting this manufacturing process for the drug 

product? 
 

15. What is the potential risk of each process step to impact the drug product 
CQAs and how is the risk level justified? 

 
16. For each of the potentially high risk manufacturing unit operations: 

 
a) What input material attributes and process parameters were selected for study 
and what are the justifications for the selection? 

 
b) What process development studies were conducted? Provide a summary table 
listing batch size, process parameter ranges, equipment type and estimated use of 
capacity. 

 
c) What process parameters and material attributes were identified as critical and 
how do they impact the drug product CQAs? 

 
d) How were the process parameters adjusted across lab, pilot/registration and 
commercial scale? What are the justifications for any changes? 

 
17. If applicable, what online/at-line/in-line monitoring technologies are proposed for 

routine commercial production that allows for real-time process monitoring and 
control? Provide a summary of how each technology was developed. 

 
18. What specific container closure system attributes are necessary to ensure drug 

product integrity and performance through the intended shelf life? If applicable, 
what are the differences in the container closure system(s) between this product 
and the RLD? 
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19. How was the container closure systems(s) including bulk containers, qualified for 
suitability (protection, compatibility, safety and performance)? 

 
20. When applicable, what microbiological attributes were evaluated on the finished 

product? 
 

21. If applicable, what supportive data demonstrates the compatibility of the drug 
product with the means of administration (e.g., additives and/or diluents, other co- 
administered drugs, dosing device)? 

 
22. Who manufactures the drug product?    List each participant and facility involved 

in drug product manufacturing/testing activities and clearly state their function. 
List the date of the last FDA inspection of each facility involved and the result of 
the inspection.  Has the manufacturer addressed all concerns raised at the FDA 
inspection? 

 
23. What is the commercial batch formula and how does it differ from the registration 

batch formula? Provide justifications for any differences? 
 

24. What is the flow diagram of the manufacturing process that shows all incoming 
materials, processing steps/unit operations, and in-process controls? 

 
25. What is the detailed process description including process parameters, material 

attributes of raw materials and intermediates, equipment type, batch size, in- 
process controls including acceptance criteria and any proposed reprocessing? 

 
26. What in-process sampling strategies and methods are used to monitor in-process 

material attributes that have a potential to affect quality? 
 

27. What are the in-process test results for each process step of the registration 
batch(es)?  What are the differences, if any, in the in-process controls for the 
registration batch(es) and the intended commercial batches?  What are the 
justifications for these differences? 

 
28. What are the excipient specifications and how are they justified?  How do the 

proposed acceptance criteria for the material attributes of the excipients ensure the 
quality of the final drug product? 

 
29. What is the drug product specification, what is the justification, and how is it 

linked to the product performance and patient safety? Does the specification 
include all the CQAs for the drug product? 

 
30. For each test in the specification, provide a summary of the analytical 

procedure(s) and, if applicable, a summary of the validation or verification 
report(s). 
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31. How do the batch analysis results compare to the proposed specification? Provide 
a summary of the batch analysis results. 

 
32. What are the drug product degradants? For each degradant, what is the structure, 

chemical name, origin, and mechanism of formation? How are the proposed limits 
justified and/or qualified for safety based on nonclinical studies? What is the 
control strategy for the potential drug product degradants? 

 
33. What is the proposed control strategy for the drug product manufactured at 

commercial scale? What are the residual risks upon implementation of the control 
strategy at commercial scale? 

 
34. How were the drug product reference standards obtained, certified and/or 

qualified? 
 

35. What container closure system(s) is proposed for commercial packaging of the 
drug product? What is the specification? 

 
36. What is the stability specification? If applicable, what is the justification for 

acceptance criteria that differ from the drug product release specification? 
 

37. What is the proposed shelf life for the drug product? What drug product stability 
studies support the proposed shelf life and storage conditions in the container 
closure system? How does statistical evaluation of the stability data and any 
observed trends support the proposed shelf life? 

 
38. What are the post-approval stability protocol and other stability commitments for 

the drug product? 
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ATTACHMENT 3:  DRUG SUBSTANCE QbR REVIEW COMPANION DOCUMENT  

 
The writable PDF companion document is attached to this MAPP. Click the paper clip 
icon, called “Attachments: View file attachments,” on the left side of this PDF document. 
Then select the file called “QbR DS companion document.”  
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ATTACHMENT 4:  DRUG PRODUCT  QbR REVIEW COMPANION DOCUMENT  

 
The writable PDF companion document is attached to this MAPP. Click the paper clip icon, 
called “Attachments: View file attachments,” on the left side of this PDF document. Then 
select the file called “QbR DP companion document.”  
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Question Based Review (QbR) Companion Document 
 


2.3.P     DRUG PRODUCT   
  
2.3.P.1        Description and Composition of the Drug Product 


 


1. What is the description of the proposed commercial drug product? What are the 
components and composition of the final drug product as packaged and 
administered on both a per unit dose and %w/w basis?  What is the function(s) of 
each excipient?   


Note to Reviewer: The following information may be considered in 
response to this question:   


• Descriptive information of drug product including weight, dimensions, shape, 
color, em/debossing, score, color of solution, clarity, etc. 


• Description of any co-packaged components (e.g., device components).  


• Supporting photos of drug product (all strengths) with scale indicated, including a 
comparison of the generic to RLD when applicable should be provided. A link to 
Module 3 may be used. 


• A composition table for each strength that includes all the components on the 
label including all sub-components of any non-functional coating mixtures (e.g., 
Opadry Grade X contains Polymer X, Titanium Dioxide, Talc etc.) and functional 
coating mixtures (e.g., EUDRAGIT® Grade Y contains Polymer Z, Water, 
Sodium Hydroxide, etc.), inks and other components used in the formulation.  


• Also, all colors and flavors not listed in the Inactive Ingredients Database (IID) 
should be presented.  


• The table should clearly indicate the composition of significant intermediates (e.g. 
granules, tablet cores, beads), where applicable.  


• The table should also include the quality standard for each component 
(compendial, novel, etc.) and the function of each excipient. 


• Identification and justification for any formulation overages or overfills that 
appear in the final product.  


Table 1: Example for Components and Composition  
Ingredient Function Quality Standard Weight/unit % (w/w) 


Intergranular     


[Drug Substance ] Active USP   


[Excipient]  NF   


[Solvent]* Solvent    







Extragranular     


[Excipient]     


Total Weight     
* Removed during the manufacturing process 
 
Note: If a novel excipient is proposed for the commercial drug product, it should be 
clearly noted and justified. 


 
If the table is provided in the submission, the reviewer may incorporate in the review.  


The information in the table is for use as an example only. 
 


2. Does any excipient exceed the FDA inactive ingredient database (IID) limit for 
this route of administration calculated based on maximum daily dose? If so, please 
justify.  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A comparison of each inactive ingredient level for the appropriate route of 
administration calculated based on maximum daily dose to the limit in the 
inactive ingredients database (IID). This should be provided in a table and should 
include components of complex/commercially available ingredients (e.g. Opadry). 
If a limit is exceeded, justification should be provided. 


• Patient safety considerations associated with inactive ingredients should also be 
discussed. It is expected that consideration be given to special patient populations 
such as pediatric or immuno-compromised and/or when the drug is meant to be 
administered chronically. 


Table 2: Example IID limits of each excipient  
Ingredient Amount per unit of Drug 


Product, Strength Total Daily Intake IID levels 
(per unit) 


[Excipient]    
    
 
If the table is provided in the submission, the reviewer may incorporate in the review.  


The information in the table is for use as an example only. 







3. If applicable, what are the differences between this formulation and the 
listed/reference listed drug (RLD) formulation?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• Differences between the RLD and the generic product should be justified in terms 
of therapeutic equivalence:  


o Formulation (i.e., composition)  


o Physical attributes (e.g., appearance, size)  


o Design (e.g., the generic product has only an extended release component 
and the RLD has both immediate release and extended release 
components, or the generic product is a matrix tablet and the RLD is an 
osmotic tablet, etc.).   


• Differences between the RLD and 505 b(2) products should be discussed with 
respect to formulation, drug substance properties and design considerations when 
relevant.  


Table 3: Example for Compositional Differences 


Reference Listed Drug Proposed 
Drug Product Function 


[Excipient] [Excipient]  


   


 
If the table is provided in the submission, the reviewer may incorporate in the 


review.  The information in the table is for use as an example only. 
 
2.3.P.2        Pharmaceutical Development 
4. For 505b(1) applications, what is the rationale for selecting the proposed dosage 
form for the drug product? For 505b(2) and 505(j) applications, what are the 
characteristics of the listed/reference listed drug product? What is the quality 
target product profile (QTPP) of the finished product based on the proposed 
indication and patient population? How is the QTPP justified?  


Note to Reviewer: The following information may be considered in 
response to this question: 


For 505b(1) applications:  


• A brief description of the scientific and clinical rationale for the selected 
dosage form. 







For 505b(2) and 505(j) applications:  


• Information regarding clinical, pharmacokinetic, drug release properties, and 
physicochemical characterization of the RLD product.  


o Summary should include the following: dosage form and strength, 
indication(s) and usage, dosage and administration, alternative 
methods of administration, if any, physical characteristics such as size, 
shape, color, etc, and the impurity profile. 


o Estimated composition of the RLD based on the RLD labeling, patent 
literature and/or reverse engineering efforts 


o Pharmacokinetic information from RLD label including AUC, Tmax, 
Cmax 


o Adequacy of the drug release properties of the RLD in several 
media/apparatus/dissolution conditions that were determined using a 
science and risk-based approach relevant to the specific dosage form 


For QTPP: 


• Considerations for the QTPP include, but are not limited to, the following: 
o Intended use in clinical setting,  
o Patient population, 
o Dosage form  
o Dosage strength(s) 
o Route of administration,  
o Delivery systems  
o Container closure system 
o Release or delivery of therapeutic moiety and attributes affecting 


pharmacokinetic characteristics (e.g., dissolution, aerodynamic 
performance)  


o Drug product quality attributes.  Quality attributes for a solid oral dosage 
form may include identity, assay, content uniformity, degradation 
products, residual solvents, drug release or dissolution, moisture content, 
microbial limits, and physical attributes such as color, shape, size, odor, 
score configuration, and friability. 


o Alternative methods of administration 


Table 4: Example Table of QTPP for a typical solid oral dosage 
 


QTPP Elements Target Justification 
Dosage form   
Dosage design   
Route of administration   
Dosage strength   


Pharmacokinetics    


Stability   


Drug product quality Physical Attributes  







attributes* Identification 
Assay 
Content Uniformity 
Dissolution  
Degradation Products 
Residual Solvents 
Water Content 
Microbial Limits 
Any other relevant 
quality attributes to the 
specific dosage form 


Container closure system   


Administration/Concurrence with labeling   


Alternative methods of administration   


*Drug product quality attributes are dosage form specific. Target and justification for drug product quality attributes 
can be provided in the table for Question #5. 


 
If the table is provided in the submission, the reviewer may incorporate in the 


review.  The information in the table is for use as an example only. 
 


5. What are the quality attributes of the finished product? Which quality attributes 
are considered critical quality attributes (CQAs)? For each CQA, what is the 
target and how is it justified?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A list of quality attributes (QA) that are relevant to the dosage form of the drug 
product 


• A target for the quality attribute (preferably quantitative) that is supported by 
development data. For each quality attribute, the target should be defined early in 
development based on the properties of the drug substance, dosing instructions, 
intended patient population and when applicable characterization of the RLD 
product (if applicable). The target should be quantitative, where possible, but 
needs to be justified scientifically. During development, the target established in 
the QTPP may be modified or adjusted when the formulation and manufacturing 
process are selected and as product/process understanding is increased.  The 
rationale and justifications of the change should be described in the 
Pharmaceutical Development Report. 


• Justification to identify a QA as a CQA that is based on severity of harm to the 
patient with respect to clinical safety and/or efficacy should that attribute fall 
outside of its target and not on probability of occurrence. CQAs that are affected 
by or are dependent on formulation composition and/or manufacturing process 
should be thoroughly evaluated in risk assessment and subsequently in 
development if deemed to be high risk. CQAs such as “Identification” can be 







managed within the applicant’s quality management system and are not required 
to be studied during pharmaceutical development.  


 
Table 6: Example Table for Presentation of Critical Quality Attributes: 


Quality Attributes of the 
Drug Product Target 


Is it a 


 CQA? 
Justification 


Physical 
Attributes 


Appearance  


(color/shape) 


Modified oval 
shape  
400 mg: red 
800 mg: blue 


   


Tablet appearance 
acceptable to 
patient 


No 


Appearance is not directly linked to safety and 
efficacy. Film coating with different color for 
different strength is proposed for the final drug 
product. Shape of the drug product is determined 
by tablet tooling. An oval-shaped tablet is 
proposed for ease of swallow and minimizing the 
choking risk to the patient.  


Odor No unpleasant odor No 


As long as compliance with ICH Q3C is 
achieved, a noticeable odor is not directly linked 
to safety and efficacy but customer complaints 
are possible.  In this product, neither the drug 
substance nor the excipients have an unpleasant 
odor. 


Size 
To be determined 
by formulation 
development 


Yes 


Due to the high dose (up to 800 mg) and matrix 
ER formulation design, the tablet size can be a 
potential safety as well as patient acceptance 
issue (given the pediatric patient population). 
Therefore, size is critical for this drug product. 


Score  Not Scored  N/A N/A 


Friability Not more than 
1.0% w/w No 


Friability is a routine test per compendial 
requirements. A specification of NMT 1.0% of 
mean weight loss assures a low impact on patient 
safety and efficacy and minimizes customer 
complaints.  


Identification Positive for drug 
substance X Yes* 


Though identification is critical for safety and 
efficacy, this CQA can be effectively controlled 
by the quality management system and will be 
monitored at drug product release. Formulation 
and process variables do not impact identity. 


Assay 100.0% of label 
claim Yes 


Variability in assay will affect safety and 
efficacy. Both formulation and process may 
impact assay.  


Content Uniformity (CU) 


(Weight Variation) 


Conforms to USP 
<905> Uniformity 
of Dosage Units 


Yes 


Variability in content uniformity will affect 
safety and efficacy. Both formulation and 
process may impact CU. Since the strength and 
% of drug load in all strengths meet USP <905> 
criteria, the weight variation will be investigated 
during formulation and process development.  







Degradation Products 


Identified  
Degradation 
products: NMT 
0.15% 


Individual 
unknown impurity: 
NMT 0.10% 


Yes 


Degradation products can impact safety.  The 
proposed limit for identified degradation 
products and individual unknown impurities 
complies with ICH Q3B.  Formulation and 
process variables may impact this CQA. 


Residual Solvents Conforms to USP 
<467> Yes* 


Residual solvents can impact safety.  However, no 
organic solvent is used in the drug product 
manufacturing process.  The residual solvents in 
raw materials will be controlled per USP <467> 
Option 1 or II. Formulation and process variables 
are unlikely to impact this CQA. 


Drug Release 
To be established 
based on in vivo 
assessment 


Yes 


Drug release profile is important for 
bioavailability. Formulation and process may 
impact drug release. Drug release will be further 
investigated during formulation and process 
development. 


Alcohol-induced dose 
dumping 


No alcohol-
induced dose 
dumping in 5% 
(v/v), 20% (v/v), 
and 40% (v/v) 
Alcohol USP in 0.1 
N HCl dissolution 
medium 


Yes 


Alcohol-induced dose dumping is important for 
patient safety and bioavailability. Certain 
excipients may dissolve in aqueous alcohol 
medium and cause dose dumping. Alcohol-
induced dose dumping will be evaluated during 
initial formulation development. 


Water Content 


To be determined 
based on its impact 
on product stability 
and microbial 
growth potential 
(water activity)  


Yes 


Water content can be a potential CQA if it 
affects degradation and microbial growth of the 
drug product. Manufacture process and container 
closure system may impact water content. The 
water activity will also be monitored. 


Microbial Limits 
Meets relevant 
pharmacopoeia 
criteria 


Yes 


Non-compliance with microbial limits will 
impact patient safety. Water is used in 
manufacture process; matrix polymer based ER 
formulation may impact the water uptake during 
storage. Selection of container closure system 
(CCS) may impact water uptake.  Therefore, this 
CQA will be evaluated during formulation and 
process development, and CCS selection.  


*Could be managed through a robust QMS of applicant 
 


If the table is provided in the submission, the reviewer may incorporate in the 
review.  The information in the table is for use as an example only. 


 
 







6. What is the approach for meeting the CQAs related to clinical performance? If 
applicable, what in vitro bio-performance evaluations (i.e., dissolution method, flux 
assay, etc.) were used during pharmaceutical development to ensure clinical 
performance?    


Note to Reviewer: The following information may be considered in 
response to this question: 
 
• A discussion of the CQAs that can have an impact on clinical performance should be 


provided. The clinical effect could be direct or indirect dependent on the critical 
pharmacological and toxicological determinants of the desired therapeutic 
performance. Critical determinants of desired therapeutic performance can include:  
 


o therapeutic index  
o time to onset of clinical effect  
o time to loss of clinical effect  
o duration of therapy (acute/chronic)  
o need for titration  
o washout/elimination period  
o pro-drug or metabolites  
o presence of toxic impurities  
o presence of adventitious agents  
o inter-patient/intra-patient variability  
o consequences of therapeutic failure  
o immunogenicity  


 
• Some of the product quality attributes that impact these critical clinical determinants 


and maybe considered relevant include:  
 


o strength/potency  
o purity (including impurities)  
o content uniformity  
o sterility and bioburden (including viral contaminants)  
o endotoxins/pyrogens  
o excipients  


 
Note:  This list is not fully inclusive and many other quality attributes may be 
considered such as identity, molecular weight, functional properties, glycosylation, 
degree of heterogeneity, degradation profiles, etc. 
 







• If applicable, relevance of the dissolution test as a predictor of in vivo performance 
especially for BCS Class 2 drugs and all modified release formulations. 


o Predictive dissolution methods are recommended for BCS class II drugs 
and all modified release formulations. BCS Class I and III drugs are 
highly soluble, therefore rapid dissolution in USP or FDA recommended 
methods is already likely to ensure similar bio-performance.  


o Description of any pilot bioavailability/bioequivalence studies used to 
modify the dissolution method through exploration of differing apparatus, 
media, compositions, speeds, etc 


o Dissolution development history should be provided 
 


• Other in-vitro bio-performance methods, discuss the relevance of other in-vitro 
methodologies as predictors of in vivo performance with more complex dosage 
forms.  
 


2.3.P.2.1 Components of the Product 
 


2.3.P.2.1.1  Drug Substance 
 


7. What are the physical, chemical, biological and, if applicable, mechanical 
properties of the drug substance including physical description, pKa, chirality, 
polymorphism, aqueous solubility (as a function of pH), hygroscopicity, melting 
point(s), and partition coefficient and, when available, BCS classification?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• All drug substance properties that may affect biopharmaceutical performance, 
manufacturing, and stability of the drug product should be included. For example, 
the intrinsic stability of the drug may affect the design, performance or manufacture 
of the drug product, thus the characterization of the intrinsic stability of the drug 
substance (as observed in stress testing or through knowledge of the potential 
degradation pathways) should be discussed. 


• Justification for a property not quantified (e.g., no pKa because there are no 
ionizable groups in the chemical structure or no melting point because the 
compound degrades on heating). 


• Equilibrium aqueous solubility as a function of pH at 37º C for the drug substance 
form present in the drug product. USP descriptions are not sufficient.  


• The following information is recommended for drug substance polymorphs:  
o List of all (relevant) polymorphic forms identified or reported in the 


literature and a brief discussion indicating which form is the most stable and 
which is used for this product. The relative solubility (at one pH) should be 







provided for any other more stable forms. Note: pH solubility profiles are 
not always needed for all known polymorphic forms. 


o Justification of whether a polymorph specification is needed.  If needed, the 
proposed analytical method and information needed to demonstrate its 
ability to confirm the identity of the desired polymorph and detect the 
presence of other potentially contaminating polymorphs should be provided. 


o When the solid form selected for drug product development is not the most 
stable polymorph, the following information is recommended: 


 Justification for selecting the metastable solid form for the drug 
product 


 Studies conducted to evaluate if polymorphic form affects drug 
product properties 


 Physical stability of the solid form in the drug product 
 Control strategy to stabilize the solid form in the drug product 


 
Note: References to DMFs, INDs, etc. should not be made in this section. It is expected 
that the applicant would have all of this information available to submit in the 
NDA/ANDA under review.  
 


8. What is the drug substance specification used to accept the incoming drug 
substance batches and how is it justified? For each test in the specification, provide 
a summary of the analytical procedure(s) and, if applicable, a summary of 
validation or verification report(s).  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A table listing each test in the specification, the analytical procedure used, the 
acceptance criteria and justification for the criteria should be provided. 


• Discussion of whether the specification includes all relevant drug substance 
attributes that may impact drug product manufacture and quality. 


• Distinguish tests that will be routinely performed by the applicant from those 
where the results will be taken from supplier’s CoA. 


• Batch results for one representative lot used to manufacture the registration batch 


 







Table 7: Example Table for Presentation of Drug Substance 
Specification 
 
Tests Analytical 


Method 
Acceptance 


Criteria 
Justification for 


Limit(s) Registration Batch Results 


Appearance     
Identification 
A:  
B:  


 
   


Assay      
Residual Solvents     
Specified 
Impurities* 
RC1 
RC2 
RC3 
Any Unspecified 
Impurity 
Total Impurities 


    


[Additional 
Specification] 


    


*RC 1:  [impurity identity] 
  RC 2:  [impurity identity] 


RC 3:  [impurity identity] 
 
 


• A table listing the IUPAC name, structure and origin (process or degradants) for 
each drug substance impurity 


 


Table 8: Example Table for Presentation of Impurities 
Name IUPAC Name Structure Origin 


[Specified 
Impurity] 


   


    
    


 


• A tabular summary of each non-USP method that includes all critical method 
parameters and system suitability requirements should be provided. This can be in 
tabular or descriptive form and should include the critical method parameters and 
system suitability criteria if applicable.  


 
Table 9: Example Table for Presentation of an HPLC method: 


Mobile Phase 
Acetonitrile: Buffer = 30 : 70 
Buffer: Dissolve 6.8 g of KH2PO4 in 1000 mL of water and adjust pH to 7.4 ± 0.05 with 
triethylamine 


Column Symtrex C8, 5 µm, 150 mm × 4.6 mm 
Flow Rate 1.5 mL/minute 
Temperature 40°C 
Detector UV at 272 nm 
Injection Volume 20 µL 







Run Time 15 minutes 
Retention Time About 8 minutes 
Sample Preparation Standard and sample solutions contain 0.1 mg/mL of MK 


System Suitability 


The column efficiency as determined from the MK peak is NLT 2000 theoretical plates.  
Tailing factor of the same peak is NMT 2.0.  RSD of five replicate injections of standard 1 
solution is NMT 2.0% and RSD of the bracketing standard injections (made after every six 
sample injections) is NMT 2.0%. The % recovery of standard 2 injections relative to the 
mean of the first five injections of standard 1 is 98.0% - 102.0%. 


 


• A tabular summary of the method validation/verification performed per ICH Q2 
and USP <1225> for all quantitative instrumental test methods (i.e., assay, 
impurities, particle size, residual solvents, etc.) that includes the validation 
parameters evaluated, acceptance criteria, and results.  Validation information is 
not necessary for USP methods or methods adopted from a DMF holder, but the 
suitability of the methods for their intended use should be verified (per USP 
<1226>) under actual operating conditions. 


• When an in-house method or method from an alternative compendium (e.g., EP, 
BP) is chosen in lieu of the USP method, the results of a cross-over study to 
demonstrate that the method is equivalent or better than the USP method are 
needed.  


 
Table 10: Example Table for Method Validation Summary for an Impurity 
Determination 


Parameter 
Acceptance 


Criteria 
Validation Results (Impurities Method)  


Impurity A Impurity B Impurity C Impurity D Impurity E Impurity F 
Specificity        


Linearity/Range        


System 
Precision 


       


Method 
Precision 


       


Intermediate 
Precision 


       


Accuracy        
LOQ        
LOD        
Solution 
Stability 
(Standard and 
Sample) 


       


Robustness        


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 


 







2.3.P.2.1.2  Excipients 
9. What evidence supports excipient-drug substance compatibility and if 
applicable, excipient-excipient compatibility?   


Note to Reviewer: The following information may be considered in 
response to this question: 


• Potential for formation of any degradants or other adverse reactions due to 
interaction between the excipients and the drug substance, or excipients with other 
excipients should be explored and results discussed. 


• Simple visual inspections of mixed components are not considered acceptable as a 
compatibility test.  Chemical tests (e.g., assay and related substances) should be 
conducted.  A binary or mixture compatibility study is generally recommended.  
In addition, accelerated stability testing for trial formulations can be used to 
support excipient-drug substance or excipient-excipient compatibility. 


• Excipients of different grades or excipients (of the same grade) sourced from 
different suppliers may contain different impurities, which may interact with the 
drug substance. Therefore historical experience and stability data in addition to 
excipient compatibility studies are often needed. 


10. What is the rationale for the excipient selections?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• Appropriate justification for selection of all excipient types and grades should be 
described. It is important to indicate when a grade of excipient has been 
determined to be most appropriate, therefore assessment of the criticality of the 
grade to overall drug product quality should be made. 


• If multiple grades of excipients were evaluated, detailed information is likely to 
appear in the Pharmaceutical Development Report, but may be summarized in the 
Quality Overall Summary (Module 2) to support the final grade selection.   


• Presence of any novel excipients and supporting rationale should be provided. 


 
2.3.P.2.2  Drug Product 
11. What aspects of the formulation were identified as potentially high risk to the 
drug product performance?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A summary of the risk assessment approach used to rank or prioritize formulation 
variables based on their potential effects on drug product should be included. The 
applicant should decide what risk assessment tool is most appropriate and if the 
risk assessment should be formal or informal.  







• Formulation variables that have been identified as “low risk” are considered well 
understood. Those ranked “medium risk” are accepted and cannot be reduced 
further without great effort/cost or need further investigation at a larger scale to 
confirm the control strategy. Those ranked “high risk” are considered 
unacceptable and must be further investigated to reduce the risk.  


• This is illustrated below using the colors green, yellow, and red for low, medium 
and high risk, respectively. 


 
Low Broadly acceptable risk. No further investigation is needed. 
Medium Risk is acceptable. Further investigation may be needed in order to reduce the risk. 
High Risk is unacceptable. Further investigation is needed to reduce the risk. 


• All aspects of the formulation that could impact drug product performance should 
be assessed. For example, low drug loading of the final dosage form or key 
intermediates may represent a high formulation risk due to the potential impact on 
content uniformity. Other formulation risks may include specific levels of 
excipients as well excipient ratios. The level of rate controlling polymer in ER 
tablet formulations may impact drug release. The level of filler needed in a 
formulation could impact the tablet size.   


• Special attention should also be focused on the physical state of each component 
or intermediate such as dispersions, granulations or blends which could contribute 
to higher product performance risks.  


• For more complex dosage forms, an overall risk assessment of the formulation 
components (e.g. IR granules, layered beads, coated beads, extra-granular 
excipients) can be performed followed by risk assessments of the variables 
involved to formulate each high risk component (e.g., for layered beads: bead 
selection, binder type and grade, solution viscosity, etc.).  


• Specific excipient material attributes should also be considered in the overall 
formulation risk assessment.  


• The results of the risk assessment process can be summarized and reported in the 
sample formats below. Justification of the risk assessment results should be 
provided.  In some circumstances, it is acceptable to conclude that there is no high 
risk potential based on the justifications provided. For example, when a simple 
formulation only contains water and the API, and the API is known to be stable in 
water, there are no potential high risk formulation aspects in this case, therefore 
further formulation development most likely will not be necessary.  


 







Table 11: Example Table for Presentation of Formulation Risks (i.e., using 
color coded risk level scheme in each cell as low, medium or high) 
 
Extended Release Tablet Drug Y 
 


Drug Product 
CQAs 


Eudragit 
L100-55 


Level 


SLS 
Level 


HPMC 
2208 Level 


HPMC 2208 
Viscosity 


Magnesium 
Stearate Level 


Opadry I Level 
(non-functional) 


Tablet Size Medium Low High Low Low Low 
Assay Low Low Low Low Low Low 
Content 
Uniformity Low Low Low Low Low Low 


Dissolution High High High High Medium Low 
Alcohol induced 
dose dumping Medium Medium Medium Low Low Low 


Degradation 
Products Low Low Low Low Low Low 


Water content Low Low Low Low Low Low 
Microbial limits Low Low Low Low Low Low 


SLS: sodium lauryl sulfate 


 


Table 12: Example Table for Presentation of Justifications for Assigned 
Risk Level 


Formulation 
Variables Drug Products CQAs Justification 


MCC/Lactose 
Ratio 


Assay MCC/Lactose ratio can impact the flow properties of the 
blend. This, in turn, can impact tablet CU. The risk is high. 
Occasionally, poor CU can also adversely impact assay. The 
risk is medium. Content Uniformity 


Dissolution 
MCC/lactose ratio can impact dissolution via tablet 
hardness. However, hardness can be controlled during 
compression. The risk is medium. 


Degradation Products 
Since both MCC and lactose are compatible with the drug 
substance and will not impact drug product degradation, the 
risk is low. 


CCS Level 


Assay Since the level of CCS used is low and its impact on flow is 
minimal, it is unlikely to impact assay and CU. The risk is 
low. Content Uniformity 


Dissolution 


CCS level can impact the disintegration time and, 
ultimately, dissolution. Since achieving rapid disintegration 
is important for a drug product containing a BCS class II 
compound, the risk is high. 


Degradation Products CCS is compatible with the drug substance and will not 
impact drug product degradation. Thus, the risk is low. 


Talc Level Assay Generally, talc enhances blend flowability. A low level of 







Formulation 
Variables Drug Products CQAs Justification 


Content Uniformity 


talc is not likely to impact assay and CU. The risk is low. 
 
 
 
 
 
 
 
 
 
 
 
 


Dissolution 


Compared to magnesium stearate, talc has less impact on 
disintegration and dissolution. The low level of talc used in 
the formulation is not expected to impact dissolution. The 
risk is low. 
 
 
 
 
 
 
 
 


Degradation Products Talc is compatible with the drug substance and will not 
impact degradation products. The risk is low. 


Magnesium 
Stearate Level 


Assay Since the level of magnesium stearate used is low and its 
impact on flow is minimal, it is unlikely to impact assay and 
CU. The risk is low. Content Uniformity 


Dissolution Over-lubrication due to excessive lubricant may retard 
dissolution. The risk is high. 


Degradation Products 


Though it formed an adduct with the drug substance in the 
binary mixture compatibility study (magnesium stearate/DS 
ratio 1:1), the interaction compatibility study showed that 
the adduct formation is negligible when magnesium stearate 
is used at a level representative of the finished drug product 
composition (magnesium stearate/DS ratio 1:10). Thus, the 
risk is medium. 


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 


 







12. What formulation development studies were conducted? What attributes of the 
drug substance, excipients and in-process materials were identified as critical and 
how do they impact the drug product CQAs?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• For each formulation development study, a brief summary should be provided 
including the objective of the study, the design and scale of the study, the factors 
that were investigated, the responses that were measured and how the obtained 
data compare to the pre-established targets, and the outcome of the study.  


• Investigation of drug substance, excipient or in-process material attributes that 
may impact the quality of the finished drug product (e.g. particle size, 
hydrophobicity, viscosity, blend uniformity, flowability, etc).  


• Information on alternative formulations or mechanisms that were investigated can 
be provided in the pharmaceutical development report.  


 
• The potential for lot-to-lot variability in excipients to impact the finished product 


CQAs should be discussed and studied when necessary.  


• Any proposed formulation design space. If the proposed ranges for variation in 
excipient amounts are greater than the SUPAC allowable ranges, the applicant 
should provide justification. The impact of movement within the formulation 
design space on the manufacturability of the drug product and the stability of the 
final drug product over its shelf-life should also be assessed. 


• Summary results (AUC, Cmax, Tmax) of pilot biostudies can be discussed in the 
context of product development along with the formulations (and applicable 
dissolution data) used in each study. Applicants should explain the decisions that 
were made based on the results of the pilot studies. 


 
Table 13: Example Table Presentation of Control Strategy for High Risk 
Formulation Attributes 
 


Critical Material Attributes Impacted drug product 
CQA 


Control strategy 
approach 


Viscosity of HPMC Drug Release 


Limit one grade of 
excipient and propose 


tighter range on Methoxy 
and Propoxy polymer 


composition limits than 
USP 


Hydrophobicity of Drug 
Substance X Dissolution Include surfactant at a 


level of x% 


 
 







Table 14: Example Summary Table of Pilot Biostudies performed During 
Product Development 
 
Bio 


Study 
Formulation Pharmacokinetic Parameters Dissolution 


 Identifier Formulation 
Description/ 


Changes 


Manufacturing 
Process 


AUC 
(0 - ∞) 


AUC 
(0 – t) 


Cmax Tmax Time 
Point 


% Drug 
Released 


Study 
123 A Neat drug 


substance Encapsulation 
18137 


ng-
h/mL 


16548 
ng-


h/mL 


396 
ng/mL 


1.00 
h 


5 
min 87% 


10 
min 92% 


15 
min 101% 


Study 
ABC B 


Added 
diluent, 


disintegrant, 
lubricant 


Direct 
compression 


17476 
ng-


h/mL 


14904 
ng-


h/mL 


271 
ng/mL 


10.1 
h 


5 
min 91% 


10 
min 98% 


15 
min 99% 


Study 
5Z9 C 


Added 
additional 


diluent 
(intragranular) 
and  film coat 


Wet granulation 
followed by 


direct 
compression 


16437 
ng-


h/mL 


15583 
ng-


h/mL 


251 
ng-
mL 


15.5 
h 


10 
min 76% 


20 
min 89% 


30 
min 102% 


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 


 


 
 


13. How does the proposed commercial formulation differ from the formulations 
used during bioequivalence and/or clinical studies? What is the rationale for the 
formulation change? What biopharmaceutics evaluations (comparative dissolution, 
bioequivalence studies, biowaivers, etc.) support the formulation changes and link 
the development formulations to the proposed commercial formulation?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A short summary of formulation changes between commercial, clinical and 
bioequivalence batch studies should be provided with rationale for the change.  


• A short description of the biopharmaceutical evaluation (comparative dissolution, 
bioequivalence studies, biowaivers, etc.) used to support the formulation changes 
should be provided. The evaluation should demonstrate the clinically relevant 
biopharmaceutical link between development batches and the proposed 
commercial formulation.  


Table 15: Example Formulation Summary Table for NDA   







Formulations Clinical/Bioequivalence 
Studies 


Manufacturing 
Process Strengths 


Summary 
of 


Formulation 
Changes 


Justification 
for 


Formulation 
Changes 


I PK Direct 
Compression 


5 mg, 10 
mg  No changes 


II Phase III Direct 
Compression 


5 mg, 10 
mg, 15 


mg 


Change in 
film-coat 


color, tablet 
shape, and 


table 
debossing 


Changing to 
intended 


commercial 
image 


III BE Wet 
Granulation 


20 mg, 
30 mg, 
40 mg 


Addition of 
binder; 


Increase in 
other 


excipients 
outside 
SUPAC 
ranges 


Higher 
doses 


needed that 
are not 


feasible for 
direct 


compression 
platform 


 
 
Table 16: Example Summary Table for ANDA 


Pilot Bioequivalence Study Proposed Commercial Formulation 


Excipient mg/unit % w/w Excipient mg/unit % w/w 


      


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 







 
2.3.P.2.3    Manufacturing Process Development  


 


14. What is the rationale for selecting this manufacturing process for the drug 
product?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A description of the choice of manufacturing process at a high level should be 
provided. For example, for a solid oral dosage form the applicant should explain 
the choice between direct compression or wet granulation or some other approach.  


• The factors that were considered for the selection including the properties of the 
drug substance, the desired properties of the drug product, and the complexity and 
robustness of the process should be provided and discussed.  


• When applicable, the applicant should discuss expertise with certain platform 
technologies or potential limitations such as equipment availability, patent issues, 
etc. to the extent that these scenarios guided the selection of the manufacturing 
process. In some cases, reference to other drug product manufacturing processes 
such as the RLD or other similar product processes is helpful in cases where this 
level of detail is known. 


• Once the process is selected, an applicant should focus on particular steps for 
which there are alternatives available (for example rationale for the selection of 
high shear granulation versus fluid bed granulation) with an explanation for the 
motivation of each choice. 


• Although it is not necessary to investigate alternative unit operations, if such 
studies were conducted to support a process choice, this information could 
provide very valuable support towards a better understanding of the final unit 
operations chosen to manufacture the drug product. 


 


15. What is the potential risk of each process step to impact the drug product 
CQAs and how is the risk level justified?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• Risk assessment of each process step should be performed to evaluate the impact 
that each step or unit operation could have on the drug product CQAs.  


• Note that two primary principles should be considered when implementing quality 
risk management: 


1. The evaluation of risk to quality should be based on scientific 
knowledge and ultimately link to the protection of the patient 







2. The level of effort, formality and documentation of the quality risk 
management process should be commensurate with the level of risk. 


• A concise summary of the risk assessment outcome indicating the assigned risk 
levels and the justification for the assignment should be provided in the QOS. 
The full report may be found in the Pharmaceutical Development Report.  


• The risk level assigned to each process step should be clear and the justification 
for that assignment, whether the risk is high, medium, or low, needs to be 
communicated. The applicant should justify “low” risk process steps with 
adequate detail since these steps will not be studied extensively in the 
downstream development work.  


• An explanation of the potential failure modes for each process step should be 
provided.  For instance, if a process step is not controlled properly, which critical 
quality attribute of the drug product is likely to be affected and how it will be 
affected should be addressed. For example, if blending is not adequately 
controlled, it would result in a non-homogeneous blend and ultimately lead to 
noncompliance with the compendial requirement for dosage form uniformity.    


 
Table 17: Example Summary Table of Potential Risks to CQAs for each 
Process Step:  
 


 


Drug Product 
CQAs 


Process Steps- Drug X ER Tablets 


Dry  
blending 


High shear wet 
granulation 


Fluid 
bed 


drying 


Screening 
/Milling Lubrication Compression Film 


Coating Printing 


Tablet Size Low Low Low Low Low Medium Low Low 
Assay Low Low Low Low Low Medium Low Low 
Content Uniformity 
(weight variability) Low Medium Low Medium Low High Low Low 


Dissolution Low High Low Low Medium High Low Low 
Alcohol induced dose 
dumping Low Low Low Low Low Low Low Low 


Degradation 
Products Low Low Low Low Low Low Low Low 


Water content Low Low Medium Low Low Low Medium Low 
Microbial Limits Low Low Medium Low Low Low Medium Low 


 
If the table is provided in the submission, the reviewer may incorporate in the review.  


The information in this table is for use as an example only. 
 







 


16. For each of the potentially high risk manufacturing unit operation:  
a) What input material attributes and process parameters were selected for study 
and what are the justifications for the selection?   
b) What process development studies were conducted? Provide a summary table 
listing batch size, process parameter ranges, equipment type and estimated use of 
capacity. 
c) What process parameters and material attributes were identified as critical and 
how do they impact the drug product CQAs? 
d) How were the process parameters adjusted across lab, pilot/registration and 
commercial scale? What are the justifications for any changes? 


Note to Reviewer: The following information may be considered in 
response to this question: 


a) What input material attributes and process parameters were selected for 
study and what are the justifications for the selection? 


• The previous question asked for the results of an overall risk assessment of the 
manufacturing process. This leads to the identification of high risk steps that may 
impact the CQAs of the final drug product significantly.  


This question focuses on the identification of potentially high risk material 
attributes and process parameters that need to be investigated during 
development. For each high risk process step, it is possible to identify 
intermediate CQAs that are outputs of the step and directly linked with the drug 
product CQAs. Next, the process variables and material attributes which may 
impact these intermediate CQAs can be listed.  


Using risk assessment, this list of process parameters and material attributes can 
be narrowed down to those that pose the highest risk to impact the intermediate 
CQAs in order to focus development efforts. This is illustrated schematically as 
follows: 


Identify material 
attributes and process 
parameters that may 


impact the intermediate 
CQAs of the process step


For each process step, 
identify intermediate 


CQAs that impact drug 
product CQAs


Identify drug 
product CQAs


Step 1: Step 2: Step 3:


Identify material 
attributes and process 
parameters that may 


impact the intermediate 
CQAs of the process step


For each process step, 
identify intermediate 


CQAs that impact drug 
product CQAs


Identify drug 
product CQAs


Step 1: Step 2: Step 3:


 
 


• When prior knowledge is cited, the source of such knowledge, as well as its 
relevance to the current process should be clearly described. If the prior 
knowledge is used to fix a parameter or establish a starting point, then less 
justification is expected since experimental work will ensue.  
However, if prior knowledge is being used in lieu of development studies, then 
the source of the prior knowledge (e.g., previously approved applications) should 







be clearly provided in the submission in addition to a summary of the prior 
knowledge that establishes context and relevance. 


 


b) What process development studies were conducted? Provide a summary 
table listing batch size, process parameter ranges, equipment type and 
estimated use of capacity.  


• A summary of the conducted development studies that follow the logical 
progression of the drug product development should be provided. For each study, 
the objective of the study, the design and scale of the study, the factors that were 
investigated, the responses that were measured and how the obtained data 
compare to the pre-established targets, and the outcome of the study, should be 
part of the summary. The summary should also include batch size, equipment 
type, equipment capacity used (or running time for continual operating 
equipment), process parameter set points and observed ranges. 


• When a Design of Experiments (DOE) study is performed, the alpha level (a 
threshold value used to judge whether a test statistic is statistically significant) 
should be provided.  


• Data should have been analyzed appropriately so that the conclusion is 
statistically meaningful. For example, Analysis of variance (ANOVA) tables tell 
the overall story of the model, investigating and modeling the relationship 
between a response variable and one or more independent variables. When center 
points are included, curvature should be assessed and included in the ANOVA 
table.  


• It may be helpful to view Pareto charts, and half normal plots when talking about 
what factors are significant.  


• Main effect plots and interaction plots are also good visual aids.  


• Contour plots are useful to see how two factors affect responses jointly.  


• Overlay plots show how the proven acceptable ranges are determined.  


• When no DOE is performed, evaluate what factors have been proposed as 
“significant” and how decisions were made regarding criticality. 


Note: For complex drug products or manufacturing processes, a verification study at 
larger scale is helpful to demonstrate process understanding.  


 


c) What process parameters and material attributes (drug substance, excipients 
and in-process materials) were identified as critical and how do they impact 
the drug product CQAs? 


• The answer to this question conveys the process understanding gained 
throughout development. Based on the outcome of the process development 
studies, the process parameters, material attributes and any interactions 







determined to be critical should be identified and their impact on the final drug 
product quality should be explained.  


• At different stages of development, different approaches may be acceptable such 
as screening, characterization, optimization or verification studies. It is the 
responsibility of the sponsor to demonstrate that the process is well understood, 
including how the interactions between the process parameters and/or material 
attributes impact the CQAs of the output materials. Such information about 
interactions cannot be gained from a trial and error or one-factor-at-a-time 
approach. Ultimately, support should be provided for development conclusions 
about CPPs and how they impact the CQAs of intermediates and/or final drug 
product 


• The reviewer will ensure that the proposed commercial control strategy is 
supported by the development work.  


Note: If no attributes or parameters are found to be critical, the range investigated is 
the range that should support the control strategy. 


 


d) How were the process parameters adjusted across lab, pilot/registration and 
commercial scale? What are the justifications for any changes? 


• All manufacturing processes, whether as simple as making an aqueous solution 
of highly soluble drug substance, or very complex products like extended release 
tablets, have certain process parameters that would require adjustments based on 
scientific knowledge, when the processes are scaled up.  


• A discussion of the theory, scale-up factors, first principles and/or other 
approaches used to adjust the process parameters across scale, should be 
provided.  Changes made to the process parameters can be summarized in a 
table. An example of scale up from lab scale to pilot scale for a roller 
compaction unit operation is summarized in the table below: 


 
Table 18: Example Summary Scale up of Roller Compaction and Integrated 
Mill 


Scale Batch Size Alexanderwerk 
Model 


Roller 
width 


Roller 
Diameter 


Roller 
Gap 


Roller 
Pressure 


Mill screen 
orifice Size 


-- (kg) (units) -- (mm) (mm) (mm) (bar) (mm) 
Lab 5.0 25,000 WP120 25 120 1.2-2.4 20-77 1.0 
Pilot 50.0 250,000 WP120 40 120 1.8 50 1.0 


• The volume occupied by the batch in the processing equipment at each scale 
should be provided along with an assessment of capacity utilization 
differences on product quality and manufacturability. This assessment should 
also include the minimum and maximum recommended capacity utilization of 
the corresponding equipment at commercial scale.  


• A similar comparison for the run time of continual manufacturing equipment 
should also be provided to evaluate if/when a steady state operating condition 
is reached.  







• Processing equipment can potentially impact the product quality attributes and 
processing efficiency due to the difference in design and operating principles. 
Bin blenders and ribbon blenders are an example of equipment with differing 
design and operating principles.  


• In addition, various tumble blenders can have significantly different designs 
and, therefore, operating efficiencies. For example, an asymmetric blender can 
be highly efficient in mixing when compared with asymmetric type blender. 
However, a correlation between the two tumble type blenders can be 
established through experimental studies. A summary of these studies with the 
experimental data when equipment selection changes are made during scale-
up, should be provided. 


 
Table 19: Example Summary Comparison Table: 


Unit 
Operation Equipment Development 


Studies 
Clinical/Bioequivalence 


Batch(s) 
Commercial 


batch 
Rationale 
for change 


  
[kg /batch] 


[units/batch] 
[kg /batch] 


[units/batch] 
[kg /batch] 


[units/batch] 
 


[Process 
Step] 


[Equipment 
Class] 


[Brand and Size] [Brand and Size] [Brand and 
Size] 


 


[Process 
Step] 


[Equipment 
Class] 


[Brand and Size] [Brand and Size] [Brand and 
Size] 


 


• References to recent (prior) applications, might be provided, if relevant. The 
most relevant with respect to the use of “prior knowledge” are those in 
which the same unit operations were scaled up for products of similar 
physical-chemical or, at the least, similar physical properties.   


• The important criteria for such assessment include similarity (or difference) 
of the equipment, change in scale, physical properties of the drug, including 
drug loads, similarity of the excipients and the dosage form. 


 
If the tables are provided in the submission, the reviewer may incorporate in the 


review.  The information in these tables is for use as an example only. 
 


17. If applicable, what online/at line/in line monitoring technologies are proposed 
for routine commercial production that allows for real-time process monitoring 
and control? Provide a summary of how each technology was developed.  


Note to Reviewer: The following information may be considered in 
response to this question: 
 


• A description of the online/at line/in line technology that is being used to 
replace a traditional method should be provided. A discussion of how the 
technology will be implemented and the impact of this technology on the 
overall control strategy (i.e., it is medium impact if it would be used for 
monitoring; it is high impact if it would be used for product release). 







 
• For a high impact method provided information should include: a 


description of the instrument and its location, development and validation of 
the calibration method, and summary of model maintenance approach 


• For a medium impact method a short summary should be provided  


 
2.3.P.2.4  Container Closure System 


 


18. What specific container closure system attributes are necessary to ensure drug 
product integrity and performance through the intended shelf life? If applicable, 
what are the differences in the container closure system(s) between this product 
and the RLD?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• The critical container closure system attributes should be identified as they 
are related to the necessary protection of the drug product in order to ensure 
its integrity and performance throughout the shelf-life.  


• The choice and rationale for the selected commercial product container 
closure system (described in 3.2.P.7) should be discussed in terms of 
identified stability issues warranting special storage of the drug product 
such as light resistance, moisture protection and/or an inert atmosphere.  


• Consideration should also be given to the intended use of the drug product 
and the suitability of the container closure system for storage and 
transportation (shipping), including the storage and shipping container for 
bulk drug product, where appropriate.  


• When applicable, studies illustrating that tablet breakage/delamination or 
liquid leakage is minimized should be discussed.  


• Justification for secondary packaging materials should be included, when 
relevant. 


• The difference in the container closure system between this product and the 
RLD, if applicable, should be presented side-by-side in the form of a table 
to ease review. Information on the container as well as the container closure 
should be provided. As applicable, the table should detail the material of 
construction, container size(s) and fill count/volume/weight, filler type, 
desiccant type, desiccant configuration (sachet, canister, etc.) and quantity, 
dropper cap orifice, drop size and delivery rate, etc. 


• The need and requirements for the child protection of the container/closure 
should be discussed.  


 







19. How was the container closure system(s), including bulk containers, qualified 
for suitability (protection, compatibility, safety and performance)?  


Note to Reviewer: The following information may be considered in 
response to this question: 
 


• A discussion of the studies conducted to demonstrate that the container 
closure system is suitable for its intended use, should be provided. The 
system should adequately protect the dosage form; it should be compatible 
with the dosage form; and it should be composed of materials that are 
considered safe for use with the dosage form and the route of 
administration.  
 


• If the packaging system has a performance feature in addition to containing 
the product, the assembled container closure system should be shown to 
function properly. Utilize the information from ‘Guidance to Industry –
Container Closure Systems for Packaging Human Drugs and Biologics’, as 
needed.  


• A possible interaction between product and container or label components 
should be considered. Development studies demonstrating compatibility of 
the materials of construction with the dosage form (e.g., extractable / 
leachable studies) should also be presented.  


• The applicant should provide their rationale for the closure system used. 
Note that a container closure system approved for a different drug product 
in a different application is not enough justification to ensure that the 
proposed container closure system is suitable for the current drug product 
under review.  


• If applicable, for the generic product, any development studies that show 
that the proposed container closure system performs similarly to the RLD 
should be submitted. For example, if a dosing device is used (e.g., dropper 
pipette, pen injection device, dry powder inhaler), it is important to 
demonstrate that a reproducible and accurate dose of the product is 
delivered under testing conditions which, as far as possible, simulate the use 
of the product. 


 
2.3.P.2.5  Microbiological Attributes 
20. When applicable, what microbiological attributes were evaluated on the 
finished product?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• The rationale for performing or not performing microbial limits testing for non- 
sterile drug products (e.g., Decision Tree #8 in ICH Q6A Specifications: Test 
Procedures and Acceptance Criteria for New Drug Substances and New Drug 







Products: Chemical Substances, ICH Q6B Specifications: Test Procedures and 
Acceptance Criteria for Biotechnology/Biological Products, USP <1111> and 
<1112>) should be evaluated;  


• Reference to USP <51>, <61>, and <62> for testing when the non-sterile product 
supports microbiological growth; 


• For sterile products, the preservative effectiveness testing, in-use stability testing 
and other appropriate information should be included. 


• For non-sterile products, if the formulation contains high levels of excipients 
known to support microbiological growth (e.g. lactose, other sugars) in 
combination with a wet process such as wet granulation, then it is reasonable to 
include and discuss the need for microbiological control. 
 


• The selection and effectiveness of preservative systems in products containing 
antimicrobial preservative or the antimicrobial effectiveness of products that are 
inherently antimicrobial; 
 


• For sterile products, the integrity of the container closure system as it relates to 
preventing microbial contamination should be evaluated. 
 


• Although chemical testing for preservative content is the attribute normally 
included in the drug product specification, antimicrobial preservative 
effectiveness should be demonstrated during development. The lowest specified 
concentration of antimicrobial preservative should be demonstrated to be effective 
in controlling micro-organisms by using an antimicrobial preservative 
effectiveness test. The concentration used should be justified in terms of efficacy 
and safety, such that the minimum concentration of preservative that gives the 
required level of efficacy throughout the intended shelf life of the product is used. 
Where relevant, microbial challenge testing under testing conditions that, as far as 
possible, simulate patient use should be performed during development and 
documented in this section. 


• Water activity data submitted along with microbiological testing performed 
during stability may be sufficient evidence that the drug product does not support 
growth.  


Notes: The drug product would still need to comply with the pharmacopeial standards 
for microbiological quality of non-sterile dosage forms, if tested.   


Additionally, the chemistry reviewer should communicate any concerns or 
observations with the microbiology review team members. 
 







2.3.P.2.6  Compatibility 
21. If applicable, what supportive data demonstrates the compatibility of the drug 
product with the means of administration (e.g., additives and/or diluents, other co-
administered drugs, dosing device)?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• The compatibility of the drug product with additives and/or diluents as well any 
co-administered drugs or dosing device should be demonstrated. For 
reconstitution diluents appropriate and supportive information in the labeling 
should be addressed such as in-use shelf life stability studies at the recommended 
storage temperature and at the potential extremes of concentration. For some drug 
products, further manipulation or preparation is required prior to administration.  


• Dilution of a drug product or admixture prior to administration may need to be 
examined for compatibility. Other examples include capsules labeled for sprinkle 
over applesauce or to be dissolved in a glass of water. Some tablets need to be 
crushed and suspended for administration to patients who have difficulty 
swallowing. Furthermore some tablets are intended for administration through a 
nasogastric tube or oral syringe. In cases such as these, appropriate compatibility 
information should be submitted in the application to support the drug product 
labeling.  


• For a tablet that is labeled to be administered through a nasogastric tube, it should 
be demonstrated that when the label instructions are followed, the tablet disperses 
into granules or particles that are small enough to ensure that the nasogastric tube 
used for administration is not blocked or clogged. Similarly the same is true for 
capsules and bead size.  


• For a lyophilized powder for injection that needs to be reconstituted prior to 
administration, information such as precipitation or stability data that covers the 
recommended in-use shelf-life at the recommended storage temperature and at the 
likely extremes of concentration should be provided.  


• Some drug products need to be diluted to an appropriate volume and may be 
stored briefly prior to administration. Data to support the stability of the drug 
product when diluted and stored may be necessary. For example, if the label 
indicates that the solution should be prepared for infusion by dilution with 
dextrose or saline and administered within 30 minutes of preparation, then the 
applicant should submit two sets of data, one for each diluent (i.e., dextrose and 
saline) to show that dilution to the appropriate volume and storing up to 30 
minutes has no adverse impact on the quality of the drug product.  


• Another example of when supportive data may be necessary is tablets that can be 
crushed and suspended for administration to a pediatric population. For instance, 
if the labeling indicates that “The suspension is homogenous and can be stored for 
either up to 30 days at room temperature (below 30°C/86°F) or up to 75 days at 
refrigerated conditions (28°C/35-46°F) in the glass bottle with a child-resistant 







screw-cap closure,” stability data demonstrating support that the proposed drug 
product is stable when prepared and stored according to the conditions (e.g., 
temperature and time) specified in the label.  


• When evaluating the QTPP for the proposed drug product, thorough consideration 
of any alternative means of administration should be made early. This is the best 
approach to ensure that the appropriate development studies have been provided 
to support all aspects of compatibility.  


• For a generic drug product assurance should be provided that the generic drug 
meets all of the performance characteristics of the RLD drug including any 
specifics for means of administration in the RLD label.  


• The examples provided are meant to be illustrative and not exhaustive. The data 
required varies on a case-by-case basis and is dependent on the means of 
administration and the specifics of the drug product and the associated labeling. 
All alternative routes of administration should be fully evaluated with respect to 
drug product compatibility.  


 
2.3.P.3  Manufacture 
22. Who manufactures the drug product?  List each participant and facility 
involved in drug product manufacturing/testing activities and clearly state their 
function. List the date of the last FDA inspection of each facility involved and the 
result of the inspection.  Has the manufacturer addressed all concerns raised at the 
FDA inspection? 


Note to Reviewer: The following information may be considered in 
response to this question: 


The following information should be provided in response to this question (also see 
recommended tables for ease of submission).    


• The name, address, and manufacturing responsibility should be provided for 
each A/NDA sponsor (including contract manufacturers, packagers, and 
testing laboratories) and each site or facility that will be involved in the 
manufacturing, packaging or testing of the drug product.   


• The dates of the last FDA inspection for each facility involved and the result 
of the inspection should be noted. If any concerns were raised by the FDA 
during the inspection, then a summary about how those concerns have been 
adequately addressed should be provided.  


• For sites processing sterile drug substances, drug products, or packaging 
components, the sterile processing area (e.g., room, filling line) should also 
be included.  Addresses for foreign sites should be provided in comparable 
detail, and the name, address, and phone number of the U.S. Agent for each 
foreign drug establishment should be included. 


• For testing labs it should be clearly indicated if release, stability, or both are 
performed. The test name being performed should be clearly stated and at 







what stage of the manufacturing (raw material, intermediate, finished 
release, stability) the test will be performed.  


• Also, classification of the type of test should also be made, i.e. Chemical, 
Microbiological, Physical, or Bioassay. Also, it should be indicated if the 
testing site will be used for commercial use or if it was only used to support 
the application.  


• For all sites it should be indicated in Table 20 if all equipment and facilities 
are in place and ready for inspection. 


• For all sites, it should be indicated if a quality agreement exists between the 
applicant and the site. 


• For all sites it should be indicated if any manufacturing or testing is 
subcontracted for the site. 


 
The following 4 tables should be populated in response to this question.  If the tables 


are provided in the submission, the reviewer may incorporate in the review.  The 
information in the tables below is for use as an example only. 


 


1) Table 20: For All Testing Labs, API manufacturing sites, and Drug Product 
manufacturers:   


 


Name and Address DUNS/FEI 
Number Detailed Responsibilities 


cGMP Certification 
and Debarment 


Statement 


Date of last FDA 
inspection and 


Outcome 
ABCD Inc. Street City, 
State, contact person, 
phone and fax number, 
FEI #  


 Manufacturing, Packaging, 
and Testing for release and 
stability of drug product  Provided on page #  


 


EFGH Labs. Street 
City, State, contact 
person, phone and fax 
number, FEI #  


 
Finished product release and 
stability testing  
Microbial limit test for Water  


Provided on page #  


 


 
2) Table 21: For each Testing Lab: 
 


Name 
of Lab 


Release 
and/or 


Stability 
Testing 


Test Name and Stage of Manufacture (raw 
material, intermediate, release, stability) 
also indicate (analytical, microbiological, 


physical, bioassay) 


Commercial Use or 
Application 


support only? 


Quality 
Agreement 


exists?  


ABCD 
Inc. 


R, S 
R 


X-Ray Diffraction (release)-Physical test 
Particle Size (raw material API) –Physical test Commercial  


Yes 


EFGH 
Labs 


 
 


R,S 


 
Microbial limit test for Water –(release) 


Microbiological Test 
Commercial  


No 


 







3) Table 22: For each API Manufacturing Site: 
 


Name of Site 
Fermentation, 


Semi-synthetic or 
Synthetic 


Specific Process Steps 
Performed  


DMF # if 
applicable 


 
Subcontracting 


Performed? 


Quality 
Agreement 


exists?  


IJKL Inc. Synthetic Extraction, Distillation, 
Crystallization  No  


Yes 


MNOP SpA Fermentation Fermentation, Distillation  No  
No 


 
4) Table 23: For each DP Manufacturing Site 
 
Name of 


Site 
Manufacturing Steps performed (Unit 


operations) 
Subcontracting 


Performed? 
Quality Agreement 


exists? 


QRST 
Pharma 


Weighing, Blending, Milling, Drying, 
Compression No  


Yes 


UVW Inc. Packaging No  
No 


 


23. What is the commercial batch formula and how does it differ from the 
registration batch formula? Provide justifications for any differences?  


Note to Reviewer: The following information may be considered in 
response to this question: 
•  A side-by-side comparison of the registration and commercial batch formulae would 


be useful. All components should be listed on both a per unit dose and weight percent 
basis. The name of the component should include a reference to its quality standard 
(e.g. USP, in-house, etc.).  


• If any overages are used, it should be made clear and justification should be provided. 
Overage generally applies to an additional quantity of drug substance added to the 
formulation either for manufacturing losses or for stability concerns. Any drug 
substance overage is a part of the formulation and the composition should reflect the 
actual quantities. For example, a product with 2% overage of the API should list the 
API as 102% in the formulation. Stability assessment must also be based on the actual 
quantity. 


 
• The definite weight or measure for each component of the batch formula should be 


listed (as per section 2.3.P.1.)  The amount of drug substance listed should include any 
justified overage.  For excipients where a range has been justified, the target amount 
and range should be included in the batch formula. 







  
• Processing agents (e.g., water, solvents, and nitrogen or other gases) that do not remain 


in the finished product should be included.  Any gases used during manufacture should 
be listed and their purpose identified (e.g., blanket formulation, fill vial headspace) in 
an explanatory note. For example, an asterisk after the ingredient name with a footnote 
below the table could be used to identify components that are removed during 
processing or the purpose of inert gases used during the manufacturing process. 


• If a common formulation is used to produce multiple products (e.g., strengths), the 
composition of each strength should be provided including the total weights/volumes 
as applicable. 


• If the end product is a result of two or more sub-lots, then the composition of each sub-
lot and the number of sub-lots should be clear. If the registration batch is manufactured 
as one lot but the commercial scale batch will be manufacturing using sub-lots, then 
this should also be indicated. 


• In some instances, separately blended or formulated materials that are later combined 
during manufacturing should be listed separately in the batch formula.  For example, 
some modified release products contain a mixture of immediate release and extended 
release beads within a dosage unit.  In this case, the composition table should present 
the batch formulas for the individual subcomponents of the dosage unit. 


• A discussion of the rationale for any differences between the registration batch and the 
commercial batch formula, as well as the potential impact on product manufacturability 
and critical quality attributes.  


• Excess material applies to only the inactive ingredient used in excess of the overall 
formulation to compensate for certain losses during manufacturing, but do not become 
part of the product formulation once all manufacturing steps are completed. A certain 
percentage of excess coating solution intended for non-functional coating can be 
considered such an example. Excess material can be denoted with an asterisk and 
explained in a table footnote. The excess material should be reasonable and well 
justified. 


 
 


Table 24: Example Table for Batch Formulas  
Component Registration A/NDA Batch 


[# of Units] 
Commercial Batch 


[# of Units] Justification 


 Mg/unit % w/w or % vol Mg/unit % w/w or % vol  
[Drug 
Substance] 


     


[Excipient]      
[Solvent]      
Total 
Weight  


     


 
If the table is provided in the submission, the reviewer may incorporate in the review.  


The information in this table is for use as an example only. 







 


24. What is the flow diagram of the manufacturing process that shows all incoming 
materials, processing steps/unit operations, and in-process controls?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A schematic showing each unit operation of the commercial manufacturing 
process consecutively 


• Information indicating points of material entry (raw materials or intermediates) 
into each unit operation 


• In-process controls for each step should be included 


• Any reprocessing steps should also be included in the diagram. 
 


25. What is the detailed process description including process parameters, material 
attributes of raw materials and intermediates, equipment type, batch size, in-
process controls including acceptance criteria and any proposed reprocessing?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• A manufacturing process description for a representative batch of the drug 
product that has the level of detail comparable to a master production batch record 
(NDAs) or a proposed or actual master production batch record (ANDAs).  


• For each process step, provide a narrative detailing 
o Batch size 


o Incoming raw materials/intermediates and acceptance criteria for any 
critical material attributes. For raw materials, grade should also be 
specified. 


o In-process controls and acceptance criteria 


o Equipment type, vendor, model number, etc. 


o Process parameter settings (target and range), indicating which process 
parameters are critical. 


o Any proposed reprocessing including the details listed above 


• Process parameter ranges and in-process controls should be supported by 
development work discussed in 3.2.P.2.3. 


• Date should demonstrate that any proposed hold times for intermediates that 
exceed 30 days do not adversely affect quality. Hold times should be supported by 
studies conducted in the proposed storage container under the proposed storage 
conditions for the appropriate length of time.  


• Reprocessing statement should be provided. 







• Plan to notify the agency for post-approval changes should be provided. 
 


26. What in-process sampling strategies and methods are used to monitor in-
process material attributes that have a potential to affect quality?  


Note to Reviewer: The following information may be considered in 
response to this question: 
 


Details about sampling for each unit operation (e.g. sample size and/or quantity, 
sampling frequency, sampling location) should be provided for CQAs of 
intermediates. For example, details about blend uniformity sampling in bins or drums 
or stratified sampling of core tablets should be provided for low dose products that 
have a high segregation potential.  
 


27. What are the in-process test results for each process step of the registration 
batch(es)?  What are the differences, if any, in the in-process controls for the 
registration batch(es) and the intended commercial batches?  What are the 
justifications for these differences?  


Note to Reviewer: The following information may be considered in 
response to this question: 


• Those quality attributes of the intermediates that may have a significant impact on 
the quality of the finished drug product, should be identified and monitored. In 
addition, if there are any differences between the tests performed and/or the 
acceptance criteria between the exhibit batches and proposed commercial scale 
batches, they should be explained and well justified.  


• The in-process controls may be part of the overall control strategy for the drug 
product 


 
Table 25: Example Presentation Table for In-Process Tests 


In-Process 
Test 


Registration Batch 
Acceptance Criteria Test Results Commercial Batch 


Acceptance Criteria Test Results 


Blending     
Blend 
Uniformity RSD NMT 5.0% RSD 3.0% RSD NMT 5.0% RSD 3.0% 


     
     
 
If the table is provided in the submission, the reviewer may incorporate in the review.  


The information in this table is for use as an example, only. 
 







2.3.P.4  Control of Excipients 
28. What are the excipient specifications and how are they justified?  How do the 
proposed acceptance criteria for the material attributes of the excipients ensure the 
quality of the final drug product?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• Proposed controls for the incoming excipients, especially non-compendial excipients 


• Any additional test(s) needed beyond those listed in the monograph for the excipient 
and how it relates to the final drug product quality 


• In-house and vendor testing results for excipient lots used to manufacture the 
registration batch or a representative certificates of analysis for any additional lots that 
has been fully tested  


• Analytical procedures and method validation for testing of non-compendial excipients 


• Adequacy of specification to control associated risks for excipients where excipient lot 
to lot variability significantly impacts quality of finished product 


• Details involving novel excipients not previously used should be provided including 
information concerning excipient manufacture, characterization, controls, etc. or a 
DMF reference and qualification for safety.  


• For excipients from animal origin, location of BSE/TSE certification, country of origin, 
as applicable, should be provided.  


 
Table 26: Example Presentation of Compendial Excipient Specification 


Excipient 


 
Grade Manufacturer 


Lot Numbers* Complies with 
USP/NF Tests Supplier A/NDA 


sponsor 
[Excipient A]      
      


*Lot numbers used in production of the registration batch(es) 
 
Table 27: Example Presentation of Non-Compendial Excipient Specification 


Excipient XYZ, Grade 123 Manufactured by ABC, Co. 
Test Acceptance 


Criteria 
Analytical 
Procedure 


Batch Results Justification 


Identity     
Water Content     


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 







2.3.P.5 Control of Drug Product 
29. What is the drug product specification, what is the justification, and how is it 
linked to the product performance and patient safety? Does the specification 
include all the CQAs for the drug product?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• A tabular presentation of the specification including the tests, analytical procedure, 


acceptance criteria and justification  


• The specification should include all drug product critical quality attributes necessary to 
assure the identify, strength, purity, and quality of the drug product 


• A brief discussion of how the specification is linked to product performance and 
patient safety 


• Justification for omitting any tests of critical quality attributes 
 
Table 28: Example Presentation Table of Drug Product Specification 


Tests Analytical 
Procedure 


Acceptance 
Criteria Justification 


Assay [Method and Method 
Number] 90% - 110% Typical range applied for dosage form 


Content Uniformity   Complies with USP <905> 


[Specified Degradation 
Product]  0.2% Based on ICH Q3B and amounts 


qualified through nonclinical studies 


Dissolution 
  NLT  80% in 30 


minutes 
Based on ranges used during clinical 


studies/BE studies 


[Other Tests]   - 


If the table is provided in the submission, the reviewer may incorporate in the review.  
The information in this table is for use as an example only. 


 
30. For each test in the specification, provide a summary of the analytical procedure(s) and, 
if applicable, a summary of the validation or verification report(s). 


Note to Reviewer: The following information may be considered in 
response to this question: 
• A summary for each non-USP method should be provided.  This can be in a tabular or 


descriptive form.  It should include the critical parameters for the method and system 
suitability criteria if applicable.  


• For impurity methods, it should be indicated if impurities are quantified using impurity 
standards.  If not, the Relative Response Factors for impurities should be provided.   







• A reference to Module 3 may be made for analytical procedures, linking the location of 
validation/verification information.  


• Quantitative non-compendial analytical methods should be fully validated per ICH Q2 
(Validation of Analytical Procedures: Text and Methodology) and USP <1225> and a 
summary table of the validation should be provided as in the example below. As stated 
in Section 2.3.S.4, adequate acceptance criterion that considers the drug product release 
limit for the test should be used during validation. A summary table of the verification 
performed for compendial methods (per USP <1226>) should also be provided as in 
the example below. 


• Stability indicating capability of the appropriate analytical method(s) should be 
described. HPLC peak purity as well as mass balance of impurities from stress studies 
should be provided. Stress studies should target 5-20% degradation to avoid secondary 
degradation. For very stable molecules that are difficult to degrade, a justification 
should be provided along with a summary of forced degradation results (i.e. stress 
conditions that go beyond the usual). Degradants observed from stress studies should 
be listed individually per stress condition. In addition, the stressed samples should be 
analyzed using the appropriate method(s) and results quantified to ensure that any loss 
of active peak is compensated by a corresponding increase in the amount of degradants.  


• Adequacy, merit, and supporting data of any proposals for implementation of 
regulatory flexibility associated with any of the analytical methods should be also 
provided here. This would include any proposal for setting up design space in terms of 
analytical method parameters.  


 


Table 29: Example summary for an HPLC method: 


Mobile Phase 
Acetonitrile: Buffer = 30 : 70 
Buffer: Dissolve 6.8 g of KH2PO4 in 1000 mL of water and adjust pH to 7.4 ± 0.05 with 
triethylamine 


Column Symtrex C8, 5 µm, 150 mm × 4.6 mm 
Flow Rate 1.5 mL/minute 
Temperature 40°C 
Detector UV at 272 nm 
Injection Volume 20 µL 
Run Time 15 minutes 
Retention Time About 8 minutes 
Sample Preparation Standard and sample solutions contain 0.1 mg/mL of MK 


System Suitability 


The column efficiency as determined from the MK peak is NLT 2000 theoretical plates.  
Tailing factor of the same peak is NMT 2.0.  RSD of five replicate injections of standard 1 
solution is NMT 2.0% and RSD of the bracketing standard injections (made after every six 
sample injections) is NMT 2.0%. The % recovery of standard 2 injections relative to the 
mean of the first five injections of standard 1 is 98.0% - 102.0%. 







Table 30: Example Dissolution Method Description 
Parameter Value 


Medium  
Volume  


Temperature  
Apparatus  


Rotational Speed  
Specification  


 
Table 31: Example Method Validation Summary 


Parameter Acceptance 
Criteria 


Validation Results (Degradation Products Method) 
Degradant 


A 
Degradant 


B 
Degradant 


C 
Degradant 


D 
Degradant 


E 
Degradant 


F 
Specificity        


Linearity/Range        


System Precision        
Method Precision        
Intermediate Precision        
Accuracy        
LOQ        
LOD        
Solution Stability 
(Standard and Sample) 


       


Robustness        


 


Table 32: Example Stress Conditions Results Summary 
Stress conditions Assay Method Impurity Method 


  % Assay Peak Purity Observed Degradants 
(%) 


Peak Purity 


Untreated     
[Condition]     


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only. 


 


31. How do the batch analysis results compare to your proposed specification? 
Provide a summary of the batch analysis results.  


Note to Reviewer: The following information may be considered in 
response to this question: 
 
• Results for all strengths should be included. They may be tabulated separately or 


included in the summary table. 
• Quantitative results should be presented numerically, not in general terms such as 


“complies” or “meets limit.” 
 







Table 33: Example Batch Analysis Table for New Drugs 


Test Acceptance 
Criteria 


Ranges Observed in 
Pivotal Clinical 


Batches 


Ranges Observed for 
Phase III Development 


Batches 


Ranges Observed for 
Primary Stability 


Batches 
[Identification]     
[Assay]     


 
Table 34: Example Batch Analysis  Table for Generic Drugs 


Tests Acceptance 
Criteria *Batch #1 *Batch #2 *Batch #3 


Appearance  [Results from Pivotal 
Clinical Batch] 


[Results from 
Exhibit Batch] 


[Results from 
Exhibit Batch] 


Identification      
Assay      
Content Uniformity     
[Specified Degradation 
Product] 


    


If the tables are provided in the submission, the reviewer may incorporate in the 
review.  The information in these tables is for use as an example only 


 


32. What are the drug product degradants? For each degradant, what is the 
structure, chemical name, origin, and mechanism of formation? How are the 
proposed limits justified and/or qualified for safety based on nonclinical studies? 
What is the control strategy for the potential drug product degradants?   


Note to Reviewer: The following information may be considered in 
response to this question: 
• The specification should include degradation products expected to occur during 


manufacture of the commercial product and under recommended storage conditions.  


• Impurities that are monitored are those resulting from a chemical change in the drug 
substance brought about during manufacture and/or storage of the new drug product 
or by reaction with an excipient and/or the immediate container closure system.   


• Degradants should be reported with the appropriate number of decimal places. 


• Generally, process impurities present in the drug substance need not be monitored or 
specified in the drug product unless they are also degradation products. If the 
applicant chooses to include drug substance process impurities or synthetic precursors 
in the drug product specification (due to their presence in chromatograms or as 
markers in chromatograms),then those impurities are to be limited on release and on 
stability at the same levels as in the drug substance.  


• Summarize data from drug product studies that support the classification of process 
impurities. 


• For each degradation product, the name, IUPAC name, structure and brief 
explanation of its origin should be provided. The acceptance criteria and justification 
for the chosen limit should also be provided. 







Note: If applicable, if impurities are also found in the listed/RLD product, this fact and 
the extent of each impurity found in the listed/ RLD product should be noted. 


 
Table 35: Example Presentation of Degradation Products 


Degradation 
Product 


In-house 
or USP 
Name 


IUPAC 
name Structure 


Origin and 
Mechanism of 


formation 


Proposed 
Acceptance 


Criteria 
Justification 


       
       
       


If the table is provided in the submission, the reviewer may incorporate in the 
review.  The information in this table is for use as an example only 


 


33. What is the proposed control strategy for the drug product manufactured at 
commercial scale? What are the residual risks upon implementation of the control 
strategy at commercial scale?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• The final control strategy should ensure the identity, strength, quality and purity of the 


drug substance and the bioavailability of the drug product.  


• Any remaining residual risk upon implementation of the proposed control strategy 
should be clearly identified (e.g. scale up).  The control strategy can be presented in 
tabular form. An example is provided in the table below. 


 
Table 36: Example Control Strategy Table  


Drug 
Product 


CQA 


Incoming 
materials 


Special 
environmental 


controls 


Process 
parameter 


controls 


In-process 
controls 


(measurements) 


Release 
Testing 


Residual risks 
or Potential 


failure modes 


Identity 
ID testing 
on drug 


substance 
None None None 


Tested 
at 


release 
None 


Assay 
Drug 


substance 
purity 


Manufacturing 
vessels and lines 


purged with nitrogen 
to reduce 


degradation 


Blend Time 
Press Speed 


In-process core 
tablet assay 


measured by NIR 
None 


Finished product 
having tablets 


with 
unacceptable 


assay 


 
If the table is provided in the submission, the reviewer may incorporate in the 


review.  The information in this table is for use as an example only 
 


 







2.3.P.6  Reference Standards and Materials 
34. How were the drug product reference standards obtained, certified and/or 
qualified?  


Note to Reviewer: The following information may be considered in 
response to this question: 
Standards used for both drug substance and degradants (impurities) should be discussed 


• If the same reference standards are used for the drug substance, it may be appropriate 
to reference Section 2.2.S.5.   


• If a compendial standard is used as a primary standard, minimal information (generally 
lot number) is needed. 


• If an in-house standard is used, indicate lot numbers used, source(s) and location of 
COA(s) and/or qualification information in the body of data.  


• An in-house primary reference standard should be qualified by identifying its chemical 
structure using pertinent methods, such as mass spectroscopy, NMR, IR, UV-VIS, 
TGA, etc., and should be certified by providing a certificate that provides the value of 
the specified property, its associated uncertainty and a statement of metrological 
traceability. 


 
• Secondary or working standards can be certified against primary reference standards. 


Generally, when USP standards are available, secondary or working standards should 
be certified against the USP standards. 


 


Table 37: Example Reference Standard Summary 
Reference Standard Source Use of Standard Qualification for Use 


Standard A In-House Assay Additional characterization studies 
(NMR, LC-MS) to confirm structure 


Standard B USP Degradation Products Supplier CoA 


If the table is provided in the submission, the reviewer may incorporate in the review.  
The information in this table is for use as an example, only 


 


2.3.P.7  Container Closure System 
35. What container closure system(s) is proposed for commercial packaging of the 
drug product? What is the specification?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• A description of the proposed container closure system including the bottle, cap, 


filler, desiccant, label, secondary packaging, blister, etc. 


• The specification for each component and any associated drawings or LOAs for 
DMFs should be provided.  







• Testing that has been performed to qualify the container/closure system such as: 
USP<660> or USP <661> and USP <671> or USP <381>, USP <87> and USP <88> 
for elastomeric closures. 


• Any other testing or certification such as 21 CFR references (e.g., Federal 
Regulations under 21 CFR sections 174-186 provide a list of materials that are safe 
for use in direct or indirect food contact). 


• A CoA from the vendor in addition to full testing results generated by the applicant 
should be evaluated for the lot used to package the exhibit batch or a representative 
lot if full testing was not performed. 


• A statement may be provided referencing products that have been approved using the 
same packaging system.  Data provided for using this reference should be evaluated 
in the body of data. 


 


Table 38: Example Container Closure Summary 
Type Description (Packaging Configuration) Supplier DMF Test 


[component] [Description] (Packaging that uses this)    


Bottle 60 ml white square HDPE (60,100 
tablets)   USP<671>, 


etc. 


If the table is provided in the submission, the reviewer may incorporate in the review.  
The information in this table is for use as an example only 


 


2.3.P.8  Drug Product Stability 
36. What is the stability specification?  If applicable, what is the justification for 
acceptance criteria that differ from the drug product release specification?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• Information should be provided in a side-by-side comparison table which highlights 


differences between the release and shelf-life specification and provides justification 
for any differences. 







 
Table 39: Example Stability Specification Table 


Tests Acceptance Criteria 
(For release) 


Acceptance Criteria 
(For stability) Justification for Change Analytical 


Procedure 
Appearance     
Assay      
Degradation 
Products 
  


    


Dissolution      
[Other 
Specifications] 


    


If the table is provided in the submission, the reviewer may incorporate in the 
review.  The information in this table is for use as an example only 


 


37. What is the proposed shelf-life for the drug product? What drug product 
stability studies support the proposed shelf-life and storage conditions in the 
container closure system? How does statistical evaluation of the stability data and 
any observed trends support the proposed shelf-life?  


Note to Reviewer: The following information may be considered in 
response to this question: 
• A shelf-life should be proposed based on available stability data. 


• Stability sample storage conditions should include temperature, relative humidity and 
container/closure orientation if relevant for this dosage form. 


• The label storage conditions should be provided separately 


• ICH intermediate condition stability data over 12 months should be provided to support 
the A/NDA, in addition to the long-term data, in the case of a significant change during 
the accelerated stability studies   


• Any special studies conducted to support stability specifications such as: inclusion of 
stability data/specifications for drug products after constitution, combination with 
admixtures and/or under other conditions that occur when the drug product is 
administered according to the labeling instructions.  


• Relevant in-use stability studies or studies conducted to support reconstitution or 
preparation and storage as indicated in the drug product labeling should be submitted. 


• A summary of any cycling studies (freeze-thaw and heat-cool studies) that were 
conducted 


• Include statistical analysis of all quantifiable attributes to support proposal for 
extrapolation of expiry period. 


• Data to support stability in bulk packs should be submitted 


• Any bracketing or matrixing designs should be explained 







• A summary of the stability data and a discussion of any out of specification results or 
trends should be provided. Tabular form is preferred.  


• Also if retained samples were re-tested (for example if a specification is later revised) 
this should be indicated also. 


 
Table 40: Example Registration Stability Protocol 


Strength Container/Closure Conditions Test Schedule Batches 


     
     


 
Table 41: Example Stability Data Summary 


Batch #/Type Test Condition Package Stability Data 


Batch X1/Pilot Accelerated 40 Tablets, Foil Pouch 0, 3, 6 months. 
Room temperature 0, 3, 6, 9 and 12 months. 


Batch X2/Pilot 
Accelerated 


40 Tablets, Foil Pouch 
0, 3, 6 months. 


Room temperature 0, 3, 6, 9 and 12 months. 
Batch 
A3/Commercial 


Accelerated 40 tablets, Foil pouch 0, 3, 6 months. 
Room temperature 0, 3, 6, 9 and 12 months. 


Batch Y1/ Pilot 
Accelerated 70 tablets in 150 cc 


HDPE bottles 
0, 3, 6 months. 


Room temperature 0, 3, 6, 9 and 12 months. 


Batch Y2/ Pilot Accelerated 70 tablets in 150 CC 
HDPE bottles 


0, 3, 6 months. 
Room temperature 0, 3, 6, 9 and 12 months. 


Batch 
A1/Commercial 


Accelerated 70 tablets in 150 CC. 
HDPE bottles 


0, 3, 6 months 
Room temperature 0, 3, 6, 9 and 12 months. 


 
Table 42: Example Stability Data Results Summary Table 


 
Accelerated 


(40oC/75% RH) 
0, 4, 8, 12 weeks 


Room Temperature 
(25oC/60% RH) 


0, 3, 6, 9, 12 months 


[Test  (Limit)] [Indicate Trend] 
[Report range of values observed] 


[Indicate Trend] 
[Report range of values observed] 


   


 
If the tables are provided in the submission, the reviewer may incorporate in the 


review.  The information in these tables is for use as an example, only 
 


38. What are the post-approval stability protocol and other stability 
commitments for the drug product?  


Note to Reviewer: The following information may be considered in 
response to this question: 
The post-approval stability protocol and commitment should include: 


• Storage conditions of stability samples 
• Samples that will be placed on stability (packaging configurations) 







• Testing intervals 
• Tests to be performed and testing schedule  


The stability commitment should indicate: 
• Validation batches to be placed on stability 
• Subsequent batches to be added to the stability program on a yearly basis 
• Commitment to submit stability data in annual reports and a description of how 


changes or deterioration in the distributed drug product will be handled as per 21 
CFR 314.70(b)(1)(ii) 


 
Table 43: Example Post-Approval Stability Protocol Table 
 


*Optional if needed. 
 


If the table is provided in the submission, the reviewer may incorporate in the 
review.  The information in this table is for use as an example only 


 


 
 
 


 
  


 


Stability Protocol 


Test Conditions Test Parameter Test Schedule 
Long-term 
25° ± 2°C /60% ± 5 RH As per specifications 0, 3, 6, 12, 18, 24 and 36 months 


Intermediate* 
30° ± 2°C /65% ± 5 RH As per specification 3, 6, 9 and 12 months 


Accelerated 
400 ± 2°C/ 75% ± 5% RH As per specifications 0, 3 and 6 months 





		2.3.P.1        Description and Composition of the Drug Product

		1. What is the description of the proposed commercial drug product? What are the components and composition of the final drug product as packaged and administered on both a per unit dose and %w/w basis?  What is the function(s) of each excipient?

		Note to Reviewer: The following information may be considered in response to this question:

		 Descriptive information of drug product including weight, dimensions, shape, color, em/debossing, score, color of solution, clarity, etc.

		 Description of any co-packaged components (e.g., device components).

		 Supporting photos of drug product (all strengths) with scale indicated, including a comparison of the generic to RLD when applicable should be provided. A link to Module 3 may be used.

		 A composition table for each strength that includes all the components on the label including all sub-components of any non-functional coating mixtures (e.g., Opadry Grade X contains Polymer X, Titanium Dioxide, Talc etc.) and functional coating mix...

		 Also, all colors and flavors not listed in the Inactive Ingredients Database (IID) should be presented.

		 The table should clearly indicate the composition of significant intermediates (e.g. granules, tablet cores, beads), where applicable.

		 The table should also include the quality standard for each component (compendial, novel, etc.) and the function of each excipient.

		 Identification and justification for any formulation overages or overfills that appear in the final product.

		Table 1: Example for Components and Composition



		2. Does any excipient exceed the FDA inactive ingredient database (IID) limit for this route of administration calculated based on maximum daily dose? If so, please justify.

		Note to Reviewer: The following information may be considered in response to this question:

		 A comparison of each inactive ingredient level for the appropriate route of administration calculated based on maximum daily dose to the limit in the inactive ingredients database (IID). This should be provided in a table and should include componen...

		 Patient safety considerations associated with inactive ingredients should also be discussed. It is expected that consideration be given to special patient populations such as pediatric or immuno-compromised and/or when the drug is meant to be admini...

		Table 2: Example IID limits of each excipient



		3. If applicable, what are the differences between this formulation and the listed/reference listed drug (RLD) formulation?

		Note to Reviewer: The following information may be considered in response to this question:

		 Differences between the RLD and the generic product should be justified in terms of therapeutic equivalence:

		o Formulation (i.e., composition)

		o Physical attributes (e.g., appearance, size)

		o Design (e.g., the generic product has only an extended release component and the RLD has both immediate release and extended release components, or the generic product is a matrix tablet and the RLD is an osmotic tablet, etc.).

		 Differences between the RLD and 505 b(2) products should be discussed with respect to formulation, drug substance properties and design considerations when relevant.

		Table 3: Example for Compositional Differences

		2.3.P.2        Pharmaceutical Development





		4. For 505b(1) applications, what is the rationale for selecting the proposed dosage form for the drug product? For 505b(2) and 505(j) applications, what are the characteristics of the listed/reference listed drug product? What is the quality target p...

		Note to Reviewer: The following information may be considered in response to this question:

		For 505b(1) applications:

		 A brief description of the scientific and clinical rationale for the selected dosage form.

		For 505b(2) and 505(j) applications:

		 Information regarding clinical, pharmacokinetic, drug release properties, and physicochemical characterization of the RLD product.

		o Summary should include the following: dosage form and strength, indication(s) and usage, dosage and administration, alternative methods of administration, if any, physical characteristics such as size, shape, color, etc, and the impurity profile.

		o Estimated composition of the RLD based on the RLD labeling, patent literature and/or reverse engineering efforts

		o Pharmacokinetic information from RLD label including AUC, Tmax, Cmax

		o Adequacy of the drug release properties of the RLD in several media/apparatus/dissolution conditions that were determined using a science and risk-based approach relevant to the specific dosage form

		For QTPP:

		 Considerations for the QTPP include, but are not limited to, the following:

		Table 4: Example Table of QTPP for a typical solid oral dosage



		5. What are the quality attributes of the finished product? Which quality attributes are considered critical quality attributes (CQAs)? For each CQA, what is the target and how is it justified?

		Note to Reviewer: The following information may be considered in response to this question:

		 A list of quality attributes (QA) that are relevant to the dosage form of the drug product

		 A target for the quality attribute (preferably quantitative) that is supported by development data. For each quality attribute, the target should be defined early in development based on the properties of the drug substance, dosing instructions, int...

		Table 6: Example Table for Presentation of Critical Quality Attributes:

		*Could be managed through a robust QMS of applicant



		6. What is the approach for meeting the CQAs related to clinical performance? If applicable, what in vitro bio-performance evaluations (i.e., dissolution method, flux assay, etc.) were used during pharmaceutical development to ensure clinical performa...

		Note to Reviewer: The following information may be considered in response to this question:

		 If applicable, relevance of the dissolution test as a predictor of in vivo performance especially for BCS Class 2 drugs and all modified release formulations.

		o Predictive dissolution methods are recommended for BCS class II drugs and all modified release formulations. BCS Class I and III drugs are highly soluble, therefore rapid dissolution in USP or FDA recommended methods is already likely to ensure simi...

		o Description of any pilot bioavailability/bioequivalence studies used to modify the dissolution method through exploration of differing apparatus, media, compositions, speeds, etc

		o Dissolution development history should be provided

		 Other in-vitro bio-performance methods, discuss the relevance of other in-vitro methodologies as predictors of in vivo performance with more complex dosage forms.



		7. What are the physical, chemical, biological and, if applicable, mechanical properties of the drug substance including physical description, pKa, chirality, polymorphism, aqueous solubility (as a function of pH), hygroscopicity, melting point(s), an...

		Note to Reviewer: The following information may be considered in response to this question:



		8. What is the drug substance specification used to accept the incoming drug substance batches and how is it justified? For each test in the specification, provide a summary of the analytical procedure(s) and, if applicable, a summary of validation or...

		Note to Reviewer: The following information may be considered in response to this question:

		 Batch results for one representative lot used to manufacture the registration batch

		 A table listing the IUPAC name, structure and origin (process or degradants) for each drug substance impurity

		Table 8: Example Table for Presentation of Impurities

		 A tabular summary of each non-USP method that includes all critical method parameters and system suitability requirements should be provided. This can be in tabular or descriptive form and should include the critical method parameters and system sui...

		 A tabular summary of the method validation/verification performed per ICH Q2 and USP <1225> for all quantitative instrumental test methods (i.e., assay, impurities, particle size, residual solvents, etc.) that includes the validation parameters eval...

		 When an in-house method or method from an alternative compendium (e.g., EP, BP) is chosen in lieu of the USP method, the results of a cross-over study to demonstrate that the method is equivalent or better than the USP method are needed.



		9. What evidence supports excipient-drug substance compatibility and if applicable, excipient-excipient compatibility?

		Note to Reviewer: The following information may be considered in response to this question:

		 Potential for formation of any degradants or other adverse reactions due to interaction between the excipients and the drug substance, or excipients with other excipients should be explored and results discussed.



		10. What is the rationale for the excipient selections?

		Note to Reviewer: The following information may be considered in response to this question:

		 Appropriate justification for selection of all excipient types and grades should be described. It is important to indicate when a grade of excipient has been determined to be most appropriate, therefore assessment of the criticality of the grade to ...

		 If multiple grades of excipients were evaluated, detailed information is likely to appear in the Pharmaceutical Development Report, but may be summarized in the Quality Overall Summary (Module 2) to support the final grade selection.

		 Presence of any novel excipients and supporting rationale should be provided.



		11. What aspects of the formulation were identified as potentially high risk to the drug product performance?

		Note to Reviewer: The following information may be considered in response to this question:

		 A summary of the risk assessment approach used to rank or prioritize formulation variables based on their potential effects on drug product should be included. The applicant should decide what risk assessment tool is most appropriate and if the risk...

		 Formulation variables that have been identified as “low risk” are considered well understood. Those ranked “medium risk” are accepted and cannot be reduced further without great effort/cost or need further investigation at a larger scale to confirm ...

		 This is illustrated below using the colors green, yellow, and red for low, medium and high risk, respectively.

		 All aspects of the formulation that could impact drug product performance should be assessed. For example, low drug loading of the final dosage form or key intermediates may represent a high formulation risk due to the potential impact on content un...

		 Special attention should also be focused on the physical state of each component or intermediate such as dispersions, granulations or blends which could contribute to higher product performance risks.

		 For more complex dosage forms, an overall risk assessment of the formulation components (e.g. IR granules, layered beads, coated beads, extra-granular excipients) can be performed followed by risk assessments of the variables involved to formulate e...

		 Specific excipient material attributes should also be considered in the overall formulation risk assessment.



		12. What formulation development studies were conducted? What attributes of the drug substance, excipients and in-process materials were identified as critical and how do they impact the drug product CQAs?

		Note to Reviewer: The following information may be considered in response to this question:

		 Any proposed formulation design space. If the proposed ranges for variation in excipient amounts are greater than the SUPAC allowable ranges, the applicant should provide justification. The impact of movement within the formulation design space on t...



		13. How does the proposed commercial formulation differ from the formulations used during bioequivalence and/or clinical studies? What is the rationale for the formulation change? What biopharmaceutics evaluations (comparative dissolution, bioequivale...

		Note to Reviewer: The following information may be considered in response to this question:

		 A short summary of formulation changes between commercial, clinical and bioequivalence batch studies should be provided with rationale for the change.

		 A short description of the biopharmaceutical evaluation (comparative dissolution, bioequivalence studies, biowaivers, etc.) used to support the formulation changes should be provided. The evaluation should demonstrate the clinically relevant biophar...

		2.3.P.2.3    Manufacturing Process Development





		14. What is the rationale for selecting this manufacturing process for the drug product?

		Note to Reviewer: The following information may be considered in response to this question:



		15. What is the potential risk of each process step to impact the drug product CQAs and how is the risk level justified?

		Note to Reviewer: The following information may be considered in response to this question:

		 Risk assessment of each process step should be performed to evaluate the impact that each step or unit operation could have on the drug product CQAs.

		 Note that two primary principles should be considered when implementing quality risk management:

		1. The evaluation of risk to quality should be based on scientific knowledge and ultimately link to the protection of the patient

		2. The level of effort, formality and documentation of the quality risk management process should be commensurate with the level of risk.

		 A concise summary of the risk assessment outcome indicating the assigned risk levels and the justification for the assignment should be provided in the QOS. The full report may be found in the Pharmaceutical Development Report.

		 The risk level assigned to each process step should be clear and the justification for that assignment, whether the risk is high, medium, or low, needs to be communicated. The applicant should justify “low” risk process steps with adequate detail si...

		 An explanation of the potential failure modes for each process step should be provided.  For instance, if a process step is not controlled properly, which critical quality attribute of the drug product is likely to be affected and how it will be aff...



		16. For each of the potentially high risk manufacturing unit operation:

		a) What input material attributes and process parameters were selected for study and what are the justifications for the selection?   b) What process development studies were conducted? Provide a summary table listing batch size, process parameter ran...

		Note to Reviewer: The following information may be considered in response to this question:



		17. If applicable, what online/at line/in line monitoring technologies are proposed for routine commercial production that allows for real-time process monitoring and control? Provide a summary of how each technology was developed.

		Note to Reviewer: The following information may be considered in response to this question:



		18. What specific container closure system attributes are necessary to ensure drug product integrity and performance through the intended shelf life? If applicable, what are the differences in the container closure system(s) between this product and t...

		Note to Reviewer: The following information may be considered in response to this question:



		19. How was the container closure system(s), including bulk containers, qualified for suitability (protection, compatibility, safety and performance)?

		Note to Reviewer: The following information may be considered in response to this question:



		20. When applicable, what microbiological attributes were evaluated on the finished product?

		Note to Reviewer: The following information may be considered in response to this question:



		21. If applicable, what supportive data demonstrates the compatibility of the drug product with the means of administration (e.g., additives and/or diluents, other co-administered drugs, dosing device)?

		Note to Reviewer: The following information may be considered in response to this question:

		Note to Reviewer: The following information may be considered in response to this question:



		23. What is the commercial batch formula and how does it differ from the registration batch formula? Provide justifications for any differences?

		Note to Reviewer: The following information may be considered in response to this question:



		24. What is the flow diagram of the manufacturing process that shows all incoming materials, processing steps/unit operations, and in-process controls?

		Note to Reviewer: The following information may be considered in response to this question:



		25. What is the detailed process description including process parameters, material attributes of raw materials and intermediates, equipment type, batch size, in-process controls including acceptance criteria and any proposed reprocessing?

		Note to Reviewer: The following information may be considered in response to this question:



		26. What in-process sampling strategies and methods are used to monitor in-process material attributes that have a potential to affect quality?

		Note to Reviewer: The following information may be considered in response to this question:



		27. What are the in-process test results for each process step of the registration batch(es)?  What are the differences, if any, in the in-process controls for the registration batch(es) and the intended commercial batches?  What are the justification...

		Note to Reviewer: The following information may be considered in response to this question:

		2.3.P.4  Control of Excipients



		28. What are the excipient specifications and how are they justified?  How do the proposed acceptance criteria for the material attributes of the excipients ensure the quality of the final drug product?

		Note to Reviewer: The following information may be considered in response to this question:

		 Proposed controls for the incoming excipients, especially non-compendial excipients

		 Any additional test(s) needed beyond those listed in the monograph for the excipient and how it relates to the final drug product quality

		 In-house and vendor testing results for excipient lots used to manufacture the registration batch or a representative certificates of analysis for any additional lots that has been fully tested

		 Analytical procedures and method validation for testing of non-compendial excipients

		 Adequacy of specification to control associated risks for excipients where excipient lot to lot variability significantly impacts quality of finished product

		 Details involving novel excipients not previously used should be provided including information concerning excipient manufacture, characterization, controls, etc. or a DMF reference and qualification for safety.

		 For excipients from animal origin, location of BSE/TSE certification, country of origin, as applicable, should be provided.



		2.3.P.5 Control of Drug Product



		29. What is the drug product specification, what is the justification, and how is it linked to the product performance and patient safety? Does the specification include all the CQAs for the drug product?

		Note to Reviewer: The following information may be considered in response to this question:

		Note to Reviewer: The following information may be considered in response to this question:

		 Adequacy, merit, and supporting data of any proposals for implementation of regulatory flexibility associated with any of the analytical methods should be also provided here. This would include any proposal for setting up design space in terms of an...



		31. How do the batch analysis results compare to your proposed specification? Provide a summary of the batch analysis results.

		Note to Reviewer: The following information may be considered in response to this question:

		 Results for all strengths should be included. They may be tabulated separately or included in the summary table.

		 Quantitative results should be presented numerically, not in general terms such as “complies” or “meets limit.”





		32. What are the drug product degradants? For each degradant, what is the structure, chemical name, origin, and mechanism of formation? How are the proposed limits justified and/or qualified for safety based on nonclinical studies? What is the control...

		Note to Reviewer: The following information may be considered in response to this question:



		33. What is the proposed control strategy for the drug product manufactured at commercial scale? What are the residual risks upon implementation of the control strategy at commercial scale?

		Note to Reviewer: The following information may be considered in response to this question:

		2.3.P.6  Reference Standards and Materials



		34. How were the drug product reference standards obtained, certified and/or qualified?

		Note to Reviewer: The following information may be considered in response to this question:

		Standards used for both drug substance and degradants (impurities) should be discussed

		2.3.P.7  Container Closure System



		35. What container closure system(s) is proposed for commercial packaging of the drug product? What is the specification?

		Note to Reviewer: The following information may be considered in response to this question:

		2.3.P.8  Drug Product Stability



		36. What is the stability specification?  If applicable, what is the justification for acceptance criteria that differ from the drug product release specification?

		Note to Reviewer: The following information may be considered in response to this question:

		Table 39: Example Stability Specification Table

		37. What is the proposed shelf-life for the drug product? What drug product stability studies support the proposed shelf-life and storage conditions in the container closure system? How does statistical evaluation of the stability data and any observe...



		Note to Reviewer: The following information may be considered in response to this question:



		Table 41: Example Stability Data Summary

		Note to Reviewer: The following information may be considered in response to this question:
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2.3.S DRUG SUBSTANCE 
 
2.3.S.1 General Information 
 
1. What are the nomenclature, molecular structure, molecular formula, CAS number, 


molecular weight, and pharmacological class of the drug? 


Note to Reviewer: The following information may be considered in response to 
this question:   


 
• Nomenclature – USAN Drug name, Chemical name (IUPAC) name, compendial name, if 


applicable 
• Molecular structure 
• CAS number 
• Molecular formula  
• Molecular weight – If the drug substance is a hydrate/solvate, also consider the molecular 


weight of the anhydrous form.  If the drug substance is a salt, also consider the molecular 
weight of the free base. 


• Pharmacological class 
 


2. What are the physical, chemical, biological and, if applicable, mechanical properties 
including physical description, pKa, chirality, polymorphism, aqueous solubility as a 
function of pH, hygroscopicity, melting point(s), and partition coefficient?  


 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
Properties to be considered but not be limited to are the following: 


 
• Physical description (appearance, color, physical state) 
• Secondary or tertiary structure, if applicable 
• Isoelectric point 
• pKa (for ionizable compound) 
• Polymorphism (polymorph, amorphous, solvate, hydrate) 
• Solubility characteristics (in aqueous and organic solvents) 
• Hygroscopicity  
• Melting/Boiling point (or glass transition temperature for amorphous material) 
• Chirality  
• Isomerism 
• Light sensitivity  


 
2.3.S.2 Manufacture 
 
2.3.S.2.1 Manufacturer 







 
3. Who manufactures the drug substance? List each participant and facility involved in 


drug substance manufacturing/testing activities and clearly state their function.  List 
the date of the last FDA inspection of each facility involved and the result of the 
inspection.  Has the manufacturer addressed all concerns raised at the FDA 
inspection? 


 


Note to Reviewer: The following information may be considered in response to 
this question:   
 


• Include the name, address information and responsibility of each commercial 
manufacturer – include all manufacturing and release/stability testing facilities. 


• The dates of the last FDA inspection for each facility involved and the result of the 
inspection should be noted. If any concerns were raised by the FDA during the 
inspection, then a summary about how those concerns have been adequately addressed 
should be provided.  


• For sites processing sterile drug substances, the sterile processing area (e.g., room, 
filling line) should also be included.   


• Addresses for foreign sites should be provided in comparable detail, and the name, 
address, and phone number of the U.S. Agent for each foreign drug establishment 
should be included. 


• For all sites it should be indicated in Table 1 if all equipment and facilities are in place 
and ready for inspection. 


• For all sites, it should be indicated if a quality agreement exists between the 
applicant/sponsor and the site. 


• For all sites it should be indicated if any manufacturing or testing is sub-contracted for 
the site. 


 
The following 4 tables should be populated in response to this question.  If the tables are 


provided in the submission, the reviewer may incorporate in the review.  The information in 
the tables below is for use as an example, only. 


 
1) For all drug substance manufacturing sites, intermediate contract manufacturers 


and contract testing facilities:   
 
Example Table 1:  All Sites involved in the Manufacture/Testing of Drug Substance 


Name/Address/Contact Responsibilities DUNS/FEI cGMP 
Certification  


Date of 
last FDA 


inspection 
and 


Outcome 
Facility A  Manufacturer of DUNS:  Provided on  







1234 ABC St. 
Rockville, MD  20855 
Contact:  Dr. ABC DEF 
123-456-7890 (phone) 
123-456-7800 (fax) 
ABC.DEF@facilityA.com 


API, release and 
stability testing 


123456789 
 
FEI:  
1234567 


page # 


Facility B  
2341 GHI St. 
Rockville, MD  20855 
Contact:  Dr. GHI JKL 
231-456-7890 (phone) 
231-456-7800 (fax) 
JHI.JKL@facilityB.com 


Manufacturer of 
final intermediate 


DUNS: 
234567891 
 
FEI:  
2345678 


Provided on 
page # 


 


Facility C 
3412 MNO St. 
Rockville, MD  20855 
Contact:  Dr. MNO PQR 
312-456-7890 (phone) 
312-456-7800 (fax) 
MNO.PQR@facilityC.com 


Stability testing 
facility  


DUNS: 
345678912 
 
FEI:  
3456789 


N/A  


 
Example Table 2: Drug Substance Manufacturing Site 


Name of 
Site 


Synthetic, 
Semi-Synthetic 


or 
Fermentation 


Specific Process 
Steps 


Performed  


 
DMF # if 
applicable 


Subcontracting 
Performed? 


Do any 
Quality 


Agreement 
exist?  


Facility A  Synthetic Final 
Recrystallization 
to form correct 
polymorph  


 
12355  Yes (Facility 


B) 


 
Yes 


 
Example Table 3: Intermediate Contract Manufacturers 


Name of 
Site 


Synthetic, 
Semi-Synthetic 


or 
Fermentation 


Specific Process 
Steps 


Performed  


 
DMF # if 
applicable 


Subcontracting 
Performed? 


Do any 
Quality 


Agreement 
exist?  


Facility B  Synthetic Extraction, 
Distillation, 
Crystallization 


 
N/A  No 


 
N/A 


 
Example Table 4:  Contract Testing Sites  


Name of 
Site 


Release and/or 
Stability 
Testing* 


Specific Process 
Steps 


Performed  


 
DMF # if 
applicable 


Subcontracting 
Performed? 


Do any 
Quality 


Agreement 
exist?  







Facility C  S XRD Testing for 
polymorphic 
form 


 
N/A  No 


 
N/A 


*R = release; S= stability 
 
2.3.S.2.2 Description of the Manufacturing Process and Controls 
 
4.  What is the flow diagram of the manufacturing process that shows all incoming 


materials, reagents, reaction conditions, and in process controls and, if appropriate, 
any reprocessing/reworking/alternative processes? 


 


Note to Reviewer: The following information may be considered in response to 
this question:   
 


• Synthetic scheme with chemical structures, reaction conditions, and reagents 
• Brief summary of manufacturing process with batch size, input quantities and molar 


equivalents of input materials, and expected yields, theoretical yield and percentages for 
each step 


• All isolated intermediates are clearly designated 
• Brief description of the reprocessing/reworking procedures, criteria for when to apply 


these procedures, and if applicable, reference to supporting data. 
 
5.  If applicable, what on-line/at-line/in-line monitoring technologies are proposed for 


routine commercial production that allows for real-time process monitoring and 
control?  Provide a summary of how each technology was developed. 


 
Note to Reviewer: The following information may be considered in response to 
this question:   
 


• A description of the on-line/at-line/in-line technology and the traditional method that is 
being replaced should be provided.  A discussion of how the technology will be 
implemented and the impact of this technology on the overall control strategy (i.e. it is 
medium impact if it would be used for monitoring; it is high impact if it would be used 
for drug substance release) should be provided. 


 
• For a high impact method, information should include a description of the instrument and 


its location, development and validation of the calibration method, and a summary of the 
model maintenance approach. 


• For a medium impact method a short summary should be provided.  
 
2.3.S.2.3 Control of Materials 
 







6. What is (are) the starting material(s) for the manufacturing process and how would 
changes in starting material quality and/or synthesis/source be controlled to minimize 
adverse effects on the drug substance quality?    


 
Note to Reviewer: The following information may be considered in response to 
this question:   
The proposed starting materials should be clearly identified with appropriate specifications. 
Justification for designation of each starting material should be in agreement with the general 
principle outlined in ICH Q11. This can include information, if applicable, on:  


• Name, address and contact information of the manufacturer(s) of each proposed starting 
material  


• A flow  diagram and description outlining the synthetic route and conditions of each 
proposed starting materials 


• Discussion on the impurities (including residual solvents and inorganic impurities), 
arising from the manufacturing process of each proposed starting material 


• The ability of analytical procedures to detect impurities in the starting material  
• The fate and purge of those impurities and their derivatives in subsequent processing 


steps  
• How the proposed specification for each starting material will contribute to the control 


strategy  
 


7.  What are the starting material specifications and how are they justified?   
 
Note to Reviewer: The following information may be considered in response to 
this question:   
 
Starting material specifications (i.e., test, method, criteria) should be provided, preferably in a 
tabular format, including all the critical attributes of the starting material, which determine the 
quality of the final drug substance.  An example table is shown below: 
 
Example Table 5:  Specification for Starting Material 1 
Test Acceptance Criteria Method Range from 


Submission Lots 
Appearance White to pale-yellow solid Visual  
ID by IR Conforms to that of the standard USP <197K>  
Assay (on dried basis) NLT 98.0% In-house HPLC method 


#1112 
 


Water Content NMT 0.3% KF  
Related Substance Impurity A NMT 1.0% 


Impurity B NMT 0.30% 
Any other NMT 0.2% 
Total:  NMT 2.0% 


In-house HPLC method 
#1113 


 


Residual solvents 
Ethyl acetate 


 
NMT 3000 ppm 


In-house HSGC 
method#1114 


 


[additional tests]    







If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in the table is for use as an example only. 


 
When multiple suppliers are used, representative information from each should be provided. 
 
A short justification for each test in the starting material specification may be provided.   
 
8. What are the specifications for reagents, solvents, catalysts, etc.?  What are the critical 


attributes for these materials that impact the quality of the final drug substance? 
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
The name, current supplier, stage where the reagent/solvent is used, and reference to where the 
specification, analytical method and COAs can be found, should be provided.  An example table 
is shown below.   
 
Example Table 6:  Reagents and Solvents  
Material Name Current 


Supplier 
Process Stage  Section where specifications, 


analytical methods, and COAs 
have been supplied* 


Reagent 1 ABC Company Stage 1 3.2.S.2.3, p. xxx 
Reagent 2 ABC Company Stage 2 3.2.S.2.3, p. xxx 
Solvent A ABC Company Stage 1, 2, and 


3 
3.2.S.2.3, p. xxx 


Recovered Solvent A In-house Stage 1 3.2.S.2.3, p. xxx 
*If plant or animal based material, where pesticide or BSE/TSE certification is found, respectively. 
 
The reagents/solvents and critical material attributes (CMAs) identified as important to the 
quality of the final drug substance, should be provided.  Each use of the reagent/solvent is linked 
to the process step and the impact of the CMA on the process stated.  An example table is shown 
below. 
 
Example Table 7:  Critical Material Attributes of Reagents and Solvents (Considering a 
Grignard Reaction Step) 


Stage Reagent/Solvent CMA  and Impact 
01 THF (solvent) Water limit set at xx%  


Impact:  higher limit quenches in-situ Grignard reagent 
01 Mg turnings Dry in oven at  xx ºC for 12 h 


Impact:  residual water removal to keep reaction as water 
free as possible 


More Stages 
per process 


[additional 
CMAs] 


 


 







If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in the table is for use as an example only. 


 
3.S.2.4 Control of Critical Steps and Intermediates 
 
9.  What are the critical process parameters (CPPs) and how are they linked to drug 


substance quality?  
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
A list of the CPPs which assure the consistency of the drug substance quality, should be provided.  
An example table is shown below. 
 
Example Table 8: Critical Process Parameters (CPP) 
 


Step No. Operating 
Control Test/parameter Range 


Recommended Document/Impact 


X.23, X.24, X.28 Reaction 
Solution 


Temperature ≤ -35°C 


Higher temp. will cause 
NH3 to evaporate and 


will lead to slow or 
incomplete reaction. 


Stirring speed 150-250 rpm 


Lower speed will cause 
poor mixing.  Higher 


speed will cause 
splashing or breaking 
of glass stirring shaft. 


X.23 Reaction 
Solution 


Sodium addition 
time ≥180 min. 


Adding sodium too fast 
will increase the level 


of the by-product 
requiring additional 


washes 
** Reference can be provided to the overall control strategy 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in the table is for use as an example, only. 


 
10.  What are the in-process controls (IPCs) /tests associated analytical methods and 


acceptance criteria for each control?  
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
In-process controls with acceptance criteria, test procedure, and test results from the 
representative/developmental lots, should be provided.  An example table is shown below. 







 
NOTE:  In-process tests which are used in lieu of release tests for the drug substance CQA 
should be clearly indicated in the table. 
 
Example Table 9:  In-process controls 


Step No. In-Process 
Control 


Acceptance Criteria Test Procedure Range of 
Representative Lots^ 


01 Content of 
unreacted starting 
material 


NMT 0.5% HPLC  
Method# 1A 


 


02 pH 6-7 Online measurement  
More Steps 
per process 


[additional IPCs]    


*Results from Representative/Developmental Lots 
^Lot A, Lot B, and Lot C  
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in the table is for use as an example only. 


 
11.  What are the specification(s) for the intermediate(s)? 
 


Note to Reviewer: The following information may be considered in response to 
this question:   


 
Each intermediate specification with acceptance criteria, test procedure, and the test results from 
the submission lots, should be provided.  An example table is shown below. 
 
Example Table 10:  Intermediate I Specification and Test Results 


Test Acceptance Criteria Method Range from  
Representative 


Lots 
Appearance White powder Visual  


ID Peaks of the IR spectrum of the sample 
conform to those of the standard 


IR <197K>  


Chiral Purity NLT 99.0% Chiral HPLC 
Method # 2221 


 


Assay Between 95.0-100.0% w/w HPLC 
Method # 2222 


 


Related Substances Imp. A NMT 0.5% 
Total Impurities:  NMT 2% 


HPLC 
Method # 2223 


 


Residual Solvents Toluene  NMT 890 ppm 
 


GC 
Method # 2224 


 


[additional tests]    


*Reference should be provided regarding which batch(es) the results are taken from (lot number and scale). 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in the table is for use as an example only. 


 







 
Note: If testing of impurities and/or residual metals that are performed on an intermediate instead 
of the final API, it should be noted in the intermediate specifications. 
 
A short justification for each test in the intermediate specification should be provided. 
 
2.3.S.2.5 Process Validation and/or Evaluation 
 
12.  What process validation and/or evaluation information is provided, if any?  
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
If the validation has been performed, the information regarding the validation batches with lot 
traceability, should be provided. An example table is shown below. 
 
Example Table 11:  Validation batch information  


API 
Lot # 


Batch 
Size 


Starting 
Material 


A  
Lot#/ 
Input 


Amount 


Starting 
Material B 


Lot #/ 
Input 


Amount 


Intermediate 
1 Lot A / 
%Yield 


Intermediate 
1LotB/ 
%Yield 


Intermediate 
2 Lot A/ 
%Yield 


Intermediate 
2 Lot  B/ 
%Yield 


Lot 
A001 


100 
kg 


Lot 
ABC/96 kg 


Lot RST/50 
kg 


Lot 
MNO/87% 


Lot /87% Lot 
MNO/87% 


Lot /87% 


Lot 
A002 


100 
kg 


Lot 
DEF/96 kg 


Lot UVX/50 
kg 


Lot PQR/82% Lot PQR/82% Lot PQR/82% Lot PQR/82% 


Lot 
A003 


100 
kg 


Lot 
GHI/96 kg 


Lot YZ/50 
kg 


Lot STU/86% Lot STU/86% Lot STU/86% Lot STU/86% 


 
If the table is provided in the submission, the reviewer may incorporate in the review.  The 


information in the table is for use as an example only. 
 
Analysis data (certificates of analysis) from the starting material(s), intermediates, in-process 
testing, and final drug substance should be provided.  Reference to sections 2.3, 2.4 and 4.4 are 
acceptable, if the data is provided in these sections.   
 
If the validation has not been completed, a validation commitment including the time-line and 
proposed scale can be provided, as applicable.   
  
2.3.S.2.6 Process Development 
 
13. What development and scale up information supports the commercial process and 


control strategy? 
 







Note to Reviewer: The following information may be considered in response to 
this question:   
 
In response to this QbR question, the following elements may be provided.  Reference to a 
separate technical document may also be appropriate. 


 
• A link from knowledge gained to the final process and control/specification choices for 


the drug substance.  
• Prior knowledge cited, when appropriate.  
• A discussion of the process design and control strategy which ensure a robust process and 


high quality API.  
• A description of how the synthetic process changed over time.  
• A summary of the risk assessment approaches that were used to determine the failure 


modes. 
• A description of the potential risks or failure modes that affect the CQAs of the drug 


substance. 
• A discussion of how the proposed controls mitigate the identified risks in the process. 
• A summary of how the development information is linked to the control strategy, 


including attributes controlled by upstream monitoring, intermediate specifications, 
starting material specifications, process controls and process capabilities. 


• A summary of the development effort on commercial scale process.  A summary of how 
potential scale-up issues have been addressed for scale dependent operations in the 
synthetic or other processing steps. 


 
2.3.S.3 Characterization 
 
14.  How is the drug substance structure characterized? 
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
A list of spectroscopic and other studies performed including, but not limited to, may be 
provided: 
 


• IR 
•  UV 
•  1H- and 13C-NMR 
•  MS 
•  XRD 
•  elemental analysis 
•  specific optical rotation 
•  TGA 
•  DSC 


 







A brief summary of the interpretation of evidence of structure should be provided.  Comparison 
with authenticated material (e.g., USP reference standard) or to the literature may be used to help 
confirm the proposed structure.    
 
NOTE:  Representative spectra and peak assignment tables should be placed in Module 3.  All 
spectra should be of high quality and large enough to read.  Areas of interest should be expanded.  
Peak assignment tables should be provided for NMR, MS, IR and UV data.  If multiple spectra 
or chromatograms are being compared, consider overlaying them. 
 
15.  What are the potential impurities (e.g. related substances, degradants, inorganic 


impurities, residual solvents) in the drug substance? Which of these impurities are 
potentially genotoxic? 


 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
A summary of observed and potentially present impurities (e.g., degradants or by-products) with 
the following information, should be provided: 


 
• Structures 
• IUPAC name 
• Proposed acceptance criteria 
• Analytical detection method used (i.e., HPLC with LOD/LOQ, TLC, etc.) 
• Source of the impurity (stage formed in) 
• Type of impurity (i.e., starting material, process impurity, intermediate, degradant, 


metabolite, and potentially genotoxic impurity (PGI)). 
 


A description of any work or studies performed to evaluate PGI’s (i.e., functional group 
identification, in silico analysis, Ames test, literature references, etc.), may be provided.  A brief 
discussion about the control strategy, for these impurities (i.e. type of analytical methods and 
sensitivity limits, in-process tests, tests in intermediate or final drug substance specifications, etc.) 
should be provided.   
 
Note: If applicable, if impurities are also found in the listed/RLD product, this fact and the extent 
of each impurity found in the listed/RLD product, should be noted. 
 
Example tables are provided below. 
 
Example Table 12:  Organic Impurities 
Imp 
ID 


 


Compendial 
Name/IUPAC name 


 


Structure Type/Origin Proposed 
limit and 


where 
monitored 


or 
controlled 


Result or 
Range 


 


Analytical 
Method 


(LOD/LOQ) 
 


Imp USP RC A [Structure A] Process 0.30% 0.05% HPLC 







Imp 
ID 


 


Compendial 
Name/IUPAC name 


 


Structure Type/Origin Proposed 
limit and 


where 
monitored 


or 
controlled 


Result or 
Range 


 


Analytical 
Method 


(LOD/LOQ) 
 


A [IUPAC Name A] Imp/Stage II 
intermediate 


 LOD 0.01% 
LOQ 0.03%  


Imp 
B 


[IUPAC Name B] [Structure B] Potential 
degradant  


As any 
unknown 
0.10% 


Theoretical HPLC 
LOD 0.01% 
LOQ 0.04% 


N/A [IUPAC Name C] [Structure C] Reagent/Stage 2 
 
(PGI) 


Eliminated 
by process* 


nd 
 


HSGC 
LOD 1 ppm 
LOQ 3 ppm 


N/A [IUPAC Name D] [Structure D] Reagent/Stage 3 
 
(PGI) 


0.001% 0.0001% 
 


GC 
LOD 0.5 ppm 
LOQ 1 ppm 


 [Additional impurities]      
*See 3.2.S.2.6, page xxx, for data demonstrating ability of process to eliminate this impurity.  Analysis of multiple 
commercial batches shows this impurity is not detected 


 
Similar information should be provided for inorganic impurities (i.e., catalysts, etc.) and residual 
solvents-see the example tables below: 
 
Example Table 13: Inorganic Impurities 
Test 
 


Origin Acceptance 
Criteria and 
where 
monitored or 
controlled 


Result or 
Range  


 


Analytical 
Method 


(LOD/LOQ) 
 


Pd/C catalyst/ 
Stage I 


NMT 10 
ppm/in-process 
step XX 
 
 


3 ppm 
 


AA 
LOD 1 ppm 
LOQ 3 ppm 


Residue on ignition NA NMT 
0.10%/release 
testing 


0.02% USP <281> 


Heavy metals NA NMT 20 
ppm/release 
testing  


<20 ppm USP <231> Method II 


 
Example Table 14:  Residual Solvents 
Name 
 


Origin USP <467> 
Class/Limit 


Acceptance 
Criteria and 
where monitored 
or controlled 


Result or Range 
 


Analytical 
Method 


(LOD/LOQ) 
 


Methanol Stage II Class II 
3000 ppm 


NMT 3000 ppm/ 
release testing 
 


30 ppm 
 


HSGC 
LOD 10  ppm 
LOQ 25 ppm 


Benzene Solvents Class I 
2 ppm 


NMT 50 ppm (in 
MeOH and 


25 ppm* 
 


HSGC 
LOD 1 ppm 







Toluene)/control 
of materials 


LOQ 2 ppm 


See 3.2.S.2., page xxx, for analysis of multiple commercial batches showing benzene is below 2 ppm. 
 
Example Table 14: Potential Genotoxic Impurities (TTC 100 ppm based on MDD of 15 
mg)*  
Imp 
ID 


 


IUPAC name 
 


Structure 
Alert 


Stage Acceptance Criteria and 
where monitored or 


controlled 


Supporting 
Information 


 
Imp  
D 


[IUPAC Name D] Aniline Intermediate/Stage 
3 


NMT 5ppm /release 
testing 


Specifications/Analytical 
method in 3.2.S.4. 


 [IUPAC Name E] Aniline Reagent/Stage 3 Any unknown impurity 
limit of 0.10% 


Ames study negative, 
report in Annex-III  


N/A [IUPAC Name C] Primary 
halide 


Reagent/Stage 2 Purged below 2ppm  at 
step 3 


Spike/purge study in 
3.2.S.2.6, pp xxx. 
 


*Concentration limit (ppm) = 1.5 ug/day divided by the dose in g/day 
 
If the tables are provided in the submission, the reviewer may incorporate in the review.  The 


information in these tables is for use as an example only. 
 
 
2.3.S.4 Control of Drug Substance 
 
2.3.S.4 Specifications 
 
16.  What is the drug substance specification and what is the justification?  Does the 


specification include all of the drug substance CQAs?  
 
Note to Reviewer: The following information may be considered in response to 
this question  
 
In response to this question, it should be stated whether the specifications are compliant with the 
current monograph, if applicable.   


• A table listing each test in the specification, the analytical procedure used, and the 
acceptance criteria for the test may be provided.   


• Discussion of whether the specification includes all relevant drug substance critical 
quality attributes that may impact drug product manufacture and quality may be provided. 


Example Table 16:  Drug Substance Specifications 
Tests  Acceptance criteria Analytical procedure 
Appearance White solid Visual 
Identification 
A 
 
 


 
IR spectrum should be 
concordant with the one of the 
RS 


 
USP <197K> 
 
 







Tests  Acceptance criteria Analytical procedure 
B RT of main peak should match 


the one in RS injection 
In-house HPLC #1234 
 
 


Assay 
 


98.0-102.0% In-house HPLC #1234 
 


Related Substances 
USP RC A 
Impurity # 2 
Impurity # 3 
Impurity RRT 1.2 
Any unspecified impurity 
Total impurities 


 
NMT 0.20% 
NMT 0.15% 
NMT 0.15% 
NMT 0.10% 
NMT 0.10% 
NMT 0.7% 


In-house HPLC #1235 


Residual solvents 
MeOH 
Toluene 


 
NMT 3000 ppm 
NMT 890 ppm 


In-house HSGC #1236 
 


LOD NMT 3.5% (NMT 5.0%)^ KF 
[additional tests]   
*USP RC A:  IUPAC name 
*Impurity #2: IUPAC name 
*Impurity #3: IUPAC name 
^ Stability specification in parenthesis 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in this table is for use as an example only. 


 
2.3.S.4.2 Analytical Procedures 
 
17.  For each test in the specification, provide a summary of the analytical procedure(s) 


and, if applicable, a summary of the validation or verification report(s).   


Note to Reviewer: The following information may be considered in response to 
this question:   


• A tabular summary of each non-USP method that includes all critical method parameters 
and system suitability requirements may be provided. This can be in tabular or 
descriptive form and should include the critical method parameters and system suitability 
criteria if applicable.  


Example Table 17:   Presentation of an HPLC method: 
Mobile Phase Acetonitrile: Buffer = 30 : 70 


Buffer: Dissolve 6.8 g of KH2PO4 in 1000 mL of water and adjust pH to 7.4 ± 0.05 with 
triethylamine 


Column Symtrex C8, 5 µm, 150 mm × 4.6 mm 
Flow Rate 1.5 mL/minute 
Temperature 40°C 
Detector UV at 272 nm 
Injection Volume 20 µL 
Run Time 15 minutes 







Retention Time About 8 minutes 
Sample Preparation Standard and sample solutions contain 0.1 mg/mL of MK 
System Suitability The column efficiency as determined from the MK peak is NLT 2000 theoretical plates.  Tailing 


factor of the same peak is NMT 2.0.  RSD of five replicate injections of standard 1 solution is NMT 
2.0% and RSD of the bracketing standard injections (made after every six sample injections) is 
NMT 2.0%. The % recovery of standard 2 injections relative to the mean of the first five injections 
of standard 1 is 98.0% - 102.0%. 


• A tabular summary of the method validation/verification performed per ICH Q2 and USP 
<1225> for all quantitative instrumental test methods (i.e., assay, impurities, particle size, 
residual solvents, etc.) that includes the validation parameters evaluated, acceptance 
criteria, and results, may be provided.  Validation information is not necessary for USP 
methods or methods adopted from a DMF holder, but the suitability of the methods for 
their intended use should be verified (per USP <1226>) under actual operating conditions. 


• When an in-house method is chosen in lieu of the USP method, the results of a cross-over 
study to demonstrate that the method is equivalent or better than the USP method are 
needed.  


Sample Table 18:  Method Validation Summary 
Parameter Acceptance 


Criteria 
Validation Results (Impurities Method)  


Impurity A Impurity B Impurity C Impurity D Impurity E Impurity F 
Specificity   
Linearity/Range        


System 
Precision 


       


Method 
Precision 


       


Intermediate 
Precision 


       


Accuracy        
LOQ        
LOD        
Solution 
Stability 
(Standard and 
Sample) 


       


Robustness        
 
If the tables are provided in the submission, the reviewer may incorporate in the review.  The 


information in these tables is for use as an example only. 
 
2.3.S.4.4 Batch Analysis 
 
18.  How do the batch analysis results compare to the proposed specification?  Provide a 


summary of the batch analysis results. 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
In response to the QbR question, a summary of batch analysis data (i.e. data for multiple batches) 
may be provided, including batch number, size, manufacturing date.   







 
For the following situations, additional data from the batches prepared under those conditions 
should be provided and highlighted 


 
• API manufactured at another site 
• API manufactured using recovered solvents/reagents/intermediate/crude 
• Subjected to reprocessing/reworking 


 
Note: The batch data may be provided in 2.3.S.4.1 along with specifications with appropriate 
reference in the response to this QbR question. 
 
Sample Table 19:  Batch Analysis for DMF Holder  


Tests Analytical 
Method 


Acceptance 
Criteria 


Representative 
Lot A 


Representative 
Lot B 


Representative 
Lot C 


Appearance      
Identification 
A:  
B:  


     


Assay       
Residual Solvents      
Specified 
Impurities* 
RC1 
RC2 
RC3 
Any Unspecified 
Impurity 
Total Impurities 


     


[Additional 
Specification] 


     


*RC 1:  [impurity identity] 
 RC 2:  [impurity identity] 
RC 3:  [impurity identity] 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in this table is for use as an example only. 


 
NOTE: Evaluate certificates of analysis for the drug substance lots used to support the 
application, (e.g. non-clinical or pre-clinical study batches, bioequivalence study batches, and 
primary drug product stability batches). 
 
2.3.S.4.5 Justification of Specifications 
 
19.  What is the proposed control strategy for the drug substance manufactured at 


commercial scale? What are the residual risks upon implementation of the control 
strategy at commercial scale?  


 







Note to Reviewer: The following information may be considered in response to 
this question:   
 
In response to the QbR question, a summary of the overall drug substance control strategy may 
be provided in order to demonstrate understanding of critical quality attributes, such as, but not 
limited to: 


 
• Assay 
• Organic/inorganic impurities (formation, fate, purge and control) 
• Polymorphic form and particle size 
• Water/solvent content 
• Enantiomeric purity 


 


A justification may be provided for tests that were considered but ultimately not included in the 
drug substance specification. 


 
A summary of CQA versus elements of control strategy for that CQA including: specifications 
for starting materials and intermediates, process parameters, in-process measurements, and final 
specifications, may be provided.  The following example table is taken from ICH Q11 to 
illustrate how part of a drug substance control strategy might be summarized in tabular form. 
 
Example Table 20:  Control Strategy Summary 
Type of  control → 
CQA’s from 
3.2.S.2.6 
Limit in DS                                       


In Process 
Controls 
(Including In- 
process Testing 
and Process 
Parameters) 


Controls on 
Material 
Attributes (Raw 
Materials/Starting 
Materials 
/Intermediates) 


Impact of 
Manufacturing 
Process Design 


Is CQA 
Tested on 
DS/ Included 
in DS 
Specification 
(3.2.S.4.1) 


DS will add 
to the table  
(process 
parameter 
information) 


Impurity X  
NMT* 0.15%  


Design space of 
the reflux unit 
operation 
composed of a 
combination of 
%water in 
Intermediate E and 
the reflux time in 
Step 5 that delivers 
Intermediate F 
with Hydrolysis 
Impurity ≤0.30% 
(3.2.S.2.2)  


  Yes/Yes  


Impurity Y  
NMT 0.20% 


Process parameters 
Step 4 (3.2.S.2.2)  
p(H2) ≥2 barg,  
T <50°C  
In-process test 
Step 4 (3.2.S.2.4)  
Impurity Y 
≤0.50%  


  Yes/Yes  


Any individual  Spec for starting  Yes/Yes  







unspecified 
impurity  
NMT 0.10%  


material D 
(3.2.S.2.3) 


Total impurities 
NMT 0.50% 


   Yes/Yes  


Enantiomeric 
Purity 
S-Enantiomer  
NMT 0.50% 


 Spec for 
starting 
material D 
(3.2.S.2.3)  
S-enantiomer 
≤0.50%  


Stereo center is 
shown not to 
epimerize 
(3.2.S.2.6)  
 


Yes/No  


Residual Solvent       
Ethanol  
NMT 5000 ppm 


In-process test 
during drying after 
final purification 
step (3.2.S.2.4)  
LOD ≤0.40 % 


 In-process results 
correlated to test 
results on drug 
substance  
(3.2.S.2.6)  


No/Yes  


Toluene  
NMT 890 ppm 


In-process test 
Step 4 (3.2.S.2.4)  
≤2000 ppm by GC  


 Process steps after 
Step 4 are shown 
to purge toluene to 
levels significantly 
below (less than 
10%) that 
indicated in ICH 
Q3C (3.2.S.2.6)  
 


No/No1  


1This approach could be acceptable as part of a control strategy when justified by submission of relevant process 
data that confirms the adequacy of the process design and control. The manufacturing process should be periodically 
evaluated under the firm's quality system to verify removal of the solvent. 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in this table is for use as an example only. 


 
Information may be provided to support situations which involve some level of residual risk 
when the control strategy is implemented under commercial conditions. Some examples include:  
 


• Drug substance CQAs that are monitored upstream in the process with an acceptance 
criterion above the allowed limit in the drug substance (with downstream purge) 


• CQAs that are controlled by process parameters without routine monitoring 
• Design space elements that have not yet been verified under commercial conditions 


 
These situations should be noted in this section including, where appropriate, a statement that the 
applicant’s quality system will evaluate the manufacturing process to verify the state of control 
(i.e., periodically, and when intended or unintended changes occur in the process). Where 
residual risks are judged to be moderate or high, more specific commitments or comparability 
protocols may be considered. 
 
 
 
 







2.3.S.5 Reference Standards 
 
20. How are the drug substance reference standards obtained, certified and/or qualified? 
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 


• Information on all reference standards associated with the release of a drug substance lot 
should be included.  If compendial drug substance and impurity reference standards are 
used, compendial lot numbers should be provided.   


 
• For non-compendial reference standards, source, batch/lot number, brief description of 


the preparation and qualification (characterization and quantification) of reference 
standards should be provided. The characterization can be referenced to the data in 
3.2.S.3, if the same lots are used. A one time comparison of in-house standards to the 
corresponding compendial reference standard, if applicable, may be provided.  COAs of 
the reference standards should include the storage conditions and expiry date.  Example 
tables to summarize the reference standard information are shown below. 


 
Example Table 21:  Primary Reference Standards 
RS ID 


 
Compendial 


Name/IUPAC name 
Structure Source Characterization  Comparison 


data/Reference 
API API name [Structure API] USP 


(lot#) 
NA NA 


Imp A USP RC A 
[IUPAC Name A] 


[Structure A] USP RCA 
(Lot#) 


NA NA 


Imp B [IUPAC Name B] [Structure B] In-house 
synthesis 


(lot #) 


1HNMR,13CNMR, 
COSY, HSBC, 
MS 
elemental analysis 
FTIR, UV 


Data interpretation 
in 3.2.S.3.2, page 
xxx 
COA in 3.2.S.5, 
page xxx 


 
Example Table 22: Secondary (or Working) Reference Standards 
RS ID 


 
Compendial 


Name/IUPAC 
name 


 


Structure Source Characterization COA 


API API name [Structure API] In-house 
production 


(Lot#) 


Qualified against 
primary RS Lot# 


3.2.S.5, page xxx 


Imp A USP RC A 
[IUPAC Name A] 


[Structure A] In-house 
synthesis 


(Lot#) 


Qualified against 
primary RS lot# 


3.2.S.5, page xxx 


Imp C [IUPAC Name B] [Structure B] Purchased 
(Lot#) 


Qualified against 
primary RS lot# 


3.2.S.5, page xxx 


 
If the tables are provided in the submission, the reviewer may incorporate in the review.  The 


information in these tables is for use as an example only. 







 
2.3.S.6 Container Closure System 
 
21.  What container closure system(s) is proposed for commercial packaging of the drug 


substance and how is it suitable to ensure the quality of the drug substance during 
shipping and storage?  


 
Note to Reviewer: The following information may be considered in response to 
this question:   
 
In response to the QbR question, a brief description of the primary and secondary packaging 
should be provided.  Reference documentation from each vendor showing compliance for each 
primary packaging material with 21 CFR (174-186) (food safety statement) should be evaluated.  
An example table for packaging material is shown below. 
 
Example Table 23:  Packaging Materials 


Packing material Description/Function Certifications 


Primary Clear LPDE bag/primary protection  Compliance with 21CFR 175 
3.2.S.6, p xxx 


Secondary Black LPDE bag/light protection NA 
 


If the table is provided in the submission, the reviewer may incorporate in the review.  The 
information in this table is for use as an example only. 


 
A summary of how the container closure system ensures proper product quality during shipping 
and storage, based on known properties of the drug substance (i.e., hygroscopic, light or air 
sensitive, etc.), should also be evaluated, including a description of how the packaging system 
used during stability studies is representative of the commercial packaging system.  Additionally, 
a description of any special storage conditions that need to be captured on the label (e.g. 
protection from light, humidity). 
 
A clear, legible copy of the container label should be evaluated.  The label should include, but is 
not limited to the following: 


 
• Drug substance name 
• Manufacturer name and address 
• Manufacturing date 
• Gross, net, tare weights 
• Retest date 
• Ensure any statements comply with USP requirements 
• Storage conditions (e.g., specify numeric temperature which has been supported by 


stability data) 
• Any relevant caution statements 
 


 







2.3.S.7 Stability 
 
22.  What are the stability acceptance criteria?  If applicable, what is the justification for 


acceptance criteria that differ from the drug substance release specification? 


Note to Reviewer: The following information may be considered in response to 
this question:   
 
In response to the QbR question, the proposed stability specification should be provided in 
tabular form similar to the specification presented in 2.3.S.4.1, with a brief discussion and 
justification for any differences in the attributes tested, acceptance criteria, or methods used for 
release vs. stability (e.g., moisture content, degradants, and solid-state form). 
 
23.  What is the proposed retest period for the drug substance? What drug substance 


stability data support the proposed retest period and storage conditions in the 
commercial container closure system? How does statistical evaluation of the stability 
data, if any, and any observed trends support your proposed retest period? 


 


Note to Reviewer: The following information may be considered in response to 
this question:   
 


• The retest date along with a summary about how the stability data supports that retest 
period, should be provided. A reference to appropriate ICH and FDA guidances for 
recommended stability conditions, extent of data, and approaches for analysis, is 
recommended.  


 
• A discussion of the significance and magnitude of any observed trends, and the impact on 


the proposed retest period and product quality should be included.  
 


• A summary of the photostability testing studies performed based on ICH Q1B may be 
provided in this section, if applicable. 


 
An example stability table is shown below. 
 
Example Table 24:  Stability Data 


Batch #/Type Test Condition Container 
Closure System 


Stability Data Ranges 
Observed 


Trends 
Yes/No 


Batch X1/Pilot Accelerated Black LDPE Bag 0, 3, 6 months.   
Room temperature  0, 3, 6, 9 and 12 months.   


Batch X2/Pilot Accelerated Black LDPE Bag 0, 3, 6 months.   
Room temperature  0, 3, 6, 9 and 12 months.   


Batch A3/commercial Accelerated Black LDPE Bag 0, 3, 6 months.   
Room temperature  0, 3, 6, 9 and 12 months.   


Batch Y1/ Pilot Accelerated Black LDPE Bag 0, 3, 6 months.   
Room temperature 0, 3, 6, 9 and 12 months.   


Batch Y2/ Pilot Accelerated  Black LDPE Bag 0, 3, 6 months.   
Room temperature 0, 3, 6, 9 and 12 months.   


Batch A1/commercial Accelerated  Black LDPE Bag 0, 3, 6 months   







Room temperature  0, 3, 6, 9 and 12 months.   
If the table is provided in the submission, the reviewer may incorporate in the review.  The 


information in this table is for use as an example only. 
 
24.  What are the post-approval stability protocols and other stability commitments for the 


drug substance? 
 


Note to Reviewer: The following information may be considered in response to 
this question:   
 


• The post-approval stability protocol and commitment should include: 
• Storage conditions of stability samples 
• Samples that will be placed on stability (packaging configurations) 
• Testing intervals 
• Tests to be performed and testing schedule  


•  The stability commitment should indicate: 
• Validation batches to be placed on stability 
• Subsequent batches to be added to the stability program on a yearly basis, if 


manufactured 
 
A summary of the testing conditions, sampling time points and a description of the container 
closure system used during stability study should be provided.   
 
Example Table 25:  Stability Protocol 
Stability protocol.  


Test Conditions Test Parameter Test Schedule Container Closure System 
Long-term 
25° ± 2°C /60% ± 5 
RH 


As per specifications  0, 3, 6, 12, 18, 24 and 36 months Black LDPE Bag 


Intermediate* 
30° ± 2°C /65% ± 5 
RH 


As per specification  3,6,9 and 12 months Black LDPE Bag 


Accelerated 
400 ± 2°C/ 75% ± 
5% RH 


As per specifications  0, 3 and 6 months Black LDPE Bag 


 
If the table is provided in the submission, the reviewer may incorporate in the review.  The 


information in this table is for use as an example only. 
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