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ABSTRACT
Background: The Abbreviated New Drug Application commonly referred as ANDA is 
an application that contains data submitted to US FDA for the review and prospective 
marketing authorization of generic drugs. The conduct of the reviewing of the application 
is done by the Division of Filing Review (DFR), Office of Regulatory Operations (ORO) 
in the Office of Generic Drugs (OGD). The format of ANDA: USFDA recommends the 
submission of ANDA applications as per ICH Common Technical Document (CTD) 
format. Module 3: Module 3 of CTD contains Chemistry, Manufacturing and Control 
(CMC) information including all the supporting details verifying that was summarised in 
section 2.3 which is the quality overall summary. Evaluation of ANDA: For the evaluation 
of an Abbreviated New Drug Application in the US, its Office of Generic Drugs (OGD) 
has developed a Question-based Review (QbR) for its CMC section which is mainly 
focussed on the critical quality attributes. Conclusion: The implementation of Question-
based Review programme is yielding good improvements in FDA’s division of Office of 
Generic Drugs (OGD), i.e., by advancing the review pattern of the ANDA CMC section 
without compromising quality and efficacy for the indication of the generic product.

Key words: USFDA, Question-based Review, Chemistry Manufacturing and control, 
CTD, Module 3.
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INTRODUCTION
The Abbreviated New Drug Application 
commonly referred as ANDA is an appli-
cation that contains data submitted to US 
FDA for the review and prospective mar-
keting authorization of  generic drugs. The 
applicant will be manufacturing and market-
ing the generic drug once the application is 
approved, to provide an effective, safe drug 
at a lower cost that is equivalent to the brand 
drug (innovator’s drug) name it refers.1 
A drug product which is comparable to an 
innovator brand in its form, strength, bio-
availability, route of  administration and indi-
cation is termed as Generic.2 The generic 
drug applications are usually designated 
as “abbreviated” because they need not 
require a clinical as well as preclinical stud-
ies data to establish the safety and effective-
ness of  the drug product.1 It only requires 
bioequivalence and bioavailability study to 

be demonstrated which are comparable to 
that of  innovator brand drug product.1 The 
“bioequivalence” study demonstrates the 
bioavailability of  a generic drug that will 
be compared to that of  the innovator drug 
product.1 FDA approves a drug in case its 
generic version delivers the same amount 
of  active ingredient to the patient’s blood-
stream as that of  the innovator drug.2

The acceptance of  generic drugs by the 
physicians, the patients and its extension 
largely depend upon its adherence to strict 
standards laid down by the U.S. Food and 
Drug Administration (FDA) to gain its 
approval. FDA approval serves as a means 
of  assurance to patients who receive generic 
medication. A survey shows that generic 
drugs saved 1.67 trillion dollars from the 
US healthcare systems from 2007 to 2016 



Akshatha, et al.: Evaluation of CMC Section of ANDA in USA

Indian Journal of Pharmaceutical Education and Research | Vol 53 | Issue 3 | Jul-Sep, 2019 415

which comprised nearly 90% of  prescriptions dispensed 
in 2016 in the United States.3

Although generic drugs are available at a lower price as 
compared to that of  the branded drug, a justification for 
their broad use must be based on the assurance of  qual-
ity and substitutability to the generic drug. The generic 
drugs as said earlier do not require a clinical study report 
instead needs bioavailability and bioequivalence report. 
The review of  the ANDA applications solely depends 
upon its critical pharmaceutical attributes and the bio-
equivalence report.3

USFDA recommends the submission of  ANDA appli-
cations as per ICH Common Technical Document 
(CTD) format.4

Structure of Module 3 in CTD: Quality
As shown in Figure 1 the Module 3 of  CTD contains 
chemistry, manufacturing and control information 
including all the supporting details verifying that was 
summarised in section 2.3 which is the quality overall 
summary. 

Evaluation of the ANDA Application

Review authority

The conduct of  the reviewing of  the application is 
done by the Division of  Filing Review (DFR), Office of  
Regulatory Operations (ORO) in the Office of  Generic 
Drugs (OGD).5

FDA before receiving of  the ANDA applications, they 
are individually evaluated and the receipt of  the appli-
cations means that application is complete and is per-
mitted to the significant review.1 The complete generic 
application is an and A containing all the specifications 
required to be furnished as per the section 505(j)(2)(A) 
of  the Federal Food and Cosmetics Act and devoid of  
deficiency as specified in 21CFR 314.101(d) and (e).5

The general review process of CMC- Quality section5

* The module 2 that contains the summaries of  the data 
in section 2.3 comprises a Quality overall summary 
that summarises the information that is included in 
Module 3.

* Generally quality overall summary (QOS) is a Ques-
tion-Based Review of  which the format is provided in 
the PDF format and Word files.

* Module 3.2.S (Drug Substance): Review of  this sec-
tion of  ANDA for the quality of  the drug substance 
is based on the following documents and information.
• General information of  the drug substance such as 

its physical and chemical properties, nomenclature 
structure etc.

• Check whether all required information has been 
submitted for all the facilities that are involved in 
the manufacturing and testing of  the drug substance 
(active pharmaceutical ingredient) batches.

• Drug substance characteristics information, where 
the DMF reference is not acceptable.

• Complete information must be included in the sub-
sections of  3.2.S.4 for effective review and approval.

• Complete details about on the reference standards 
and materials, the DMF references are not accept-
able here as well.

• Stability data and container closure system informa-
tion.

* Module 3.2.P (Drug Product): Regulatory review of  
this section of  ANDA for the quality of  the drug 
product is based on the following documents and 
information.
• Description of  details and composition of  the drug 

product.
• Unit compositions of  each presented strength with 

the appropriate units.
• For all the inactive ingredients used in the proposed 

drug product, justifications have to be given.
• Elemental iron calculation- the FDA refuse to review 

(RTR) if  the inactive ingredients used exceeds the 
limits from specified.

• Pharmaceutical development report, which includes 
the components of  the drug product, drug product, 
manufacturing process development, container clo-
sure system, microbiological attributes and compat-
ibility.

• Information on drug product manufacturer: 
appraise whether the information about all the facil-
ities manufacturing and testing the commercial drug 
product batches. 

• The batch formula for each strength of  the product: 
evaluation is based on the comparison of  the theo-
retical yield of  the commercial batch is not more 
than the theoretical yield of  10X scale-up for that 
particular exhibited batch.

• Description of  manufacturing process and controls: 
check the complete manufacturing process including 
their flow charts, master production batch records, 
master packaging records (if  applicable), product 
sterilisation process (as applicable) and reprocessing 
statement.

• Assessment of  those critical steps in the manufactur-
ing process and the information on the intermedi-
ates that are submitted as a part of  the requirement.
Process validation or evaluation 
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• Assessing the control of  excipients by the informa-
tion provided on the source of  the inactive ingredi-
ents, specifications, analytical procedures, validation 
of  analytical methods and justification of  specifica-
tions.

• Assessing the control of  drug product based on the 
information on specifications, analytical procedures, 
validation of  analytical procedures, batch analysis, 
characterisation of  impurities, justification of  speci-
fications.

• The container closure system used will be checked 
for their source of  supplies and supplier address, 
components specification and test data.

• Stability test data: assessment for their expiration 
period post-approval stability.

* Module 3.2.R (regional): as per US regulatory authority 
the following data are to be mentioned in this regional 
information, the assessment is as follows:

• Assessment of  the executed batch records for the 
comparison with the manufacturing and packaging 
relationship.

• Information about the components
• As per applicability comparability of  the protocols 
• Assessment of  methods of  validation if  applicable.

Question-Based Review (QBR) of CMC Sections

Development of QbR

For the evaluation of  an Abbreviated New Drug Appli-
cation in the US, its Office of  Generic Drugs (OGD) 
has developed a Question-based Review (QbR) for its 
Chemistry Manufacturing and Control section which is 
mainly focussed on the critical quality attributes. The 
initiative for its implementation began in the year 2005 
with a revised review template and post receiving the 
feedback from the stakeholders through the wide inter-

Figure 1: Sections of module 3 of CTD.2
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net and external discussions; it was implemented in the 
year 2007.6

The Question-based review has transformed the CMC 
review into a modern, science and risk-based pharma-
ceutical quality assessment. The objectives of  this ques-
tion-based review system include.6

•  Assuring the product quality through design and 
performance-based specifications

•  Through risk assessment facilitate continuous 
improvement and reduce CMC supplements.

•  Set standardized review questions to enhance the 
quality of  reviews.

•  Reduce the CMC review time.
QbR was designed and implemented that the ANDA 
submissions are structured according to Common 
Technical Document (CTD), a submission format that 
has been accepted by some regulatory agencies com-

prising of  USFDA as well. CTD format facilitates the 
implementation of  QbR and the review of  applications 
without any undue delays.2

QbR based review for CMC submissions7

QbR questions were framed according to the ICH M4Q 
Common Technical Document (CTD) format, the 
questions are relating to each of  its section (Module 3 
Figure 1). These set of  questions are applicable to all the 
kinds of  dosage forms, yet some dosage form related 
data may be acquired from the applicant.
The reviewers of  drug substance and drug product of  
the Office of  Pharmaceutical Sciences (OPS) will be 
provided with a QbR template while they evaluate the 
ANDA submissions. The Figure 2 and 3 show the kind 
of  question for review of  section 3.2 and 3.2S for the 
drug product and the drug substance respectively.

Figure 2: Questions on the section drug substance of module 3.2.
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Even though QbR covers the maximum of  all the essen-
tial science and regulatory-based questions, the review-
ers still are allowed to communicate to the applicants in 
case of  lack of  information provided or for their clarifi-
cations through any appropriate route. 

Procedures for the review7

The reviewers work includes:
The assessment of  the submission will be carried out 
using the current version of  the suitable template.
The applicant’s response for the application must be 
extracted and deduced a summary of  which will be pro-
vided in the review in case the submission is not a QbR 
format.
QbR companion documents shall be used as reference 
guides to complete the review process. Companion 
documents include some of  the information that could 
be submitted to answer the QbR questions, while they 

serve only as examples which should not be considered 
as a template.
The information provided in the quality overall sum-
mary of  Module 2 and body of  the data section of  
Module 3 must be read correctly for the primary review 
and must be acquainted that the information provided 
in the QOS does not contradict with information pro-
vided in the body of  data of  Module 3.
Some of  the subsections like container closure systems 
and product development can be grouped as one for 
which a single summary may be provided.
The following are the set of  questions of  Question-
based Review programme that the reviewers of  ANDA 
check through.

CONCLUSION 
The implementation of  Quality-based Review pro-
gramme is yielding good improvements in FDA’s 

Figure 3: Questions for drug product a section under module 3.2.
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division of  Office of  Generic Drugs (OGD), i.e., by 
advancing the review pattern of  the ANDA CMC sec-
tion without compromising quality and efficacy for the 
indication of  the generic product.8

The series of  questions in the QbR programme focuses 
on critical information needed to evaluate the product 
quality.8

Further, it is also planning to increase the staff  to assess 
the risk-based quality approach and making every pos-
sible effort to make the generic drug reach the market.8

The systematic, modernised review of  the ANDA appli-
cations enhances the quality of  the review, which even-
tually affects the generic drug market.6 Today 9 out of  
10 prescriptions in the US are generic drugs. As a result, 
people are able to receive medication at an affordable 
price.9
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A drug product which is comparable to an innovator brand in its form, strength, bioavailability, 
route of  administration and indication is termed as Generic. The ANDA is an application that 
contains data submitted to USFDA for the review and prospective marketing authorization of  
generic drugs. Although generic drugs are available at a lower price as compared to that of  the 
branded drug, a justification for their broad use must be based on the assurance of  quality and 
substitutability to the generic drug. Module 3 of  CTD contains chemistry, manufacturing and 
control (CMC) information including all the supporting details verifying that was summarized in 
section 2.3 which is the quality overall summary. A Question-based Review (QbR) is used for the 
evaluation of  CMC section which is mainly focussed on the critical quality attributes, which serves 
as a science and risk-based pharmaceutical quality assessment. This method helps in enhancing the 
quality of  review and reduces the CMC review time.

SUMMARY



Akshatha, et al.: Evaluation of CMC Section of ANDA in USA

420 Indian Journal of Pharmaceutical Education and Research | Vol 53 | Issue 3 | Jul-Sep, 2019

Cite this article: Akshatha G, Narayanan AV, Sandeep DS, Charyulu NR. Chemistry Manufacture and Control (CMC) 
Evaluations of ANDA Submission in the USA. Indian J of Pharmaceutical Education and Research. 2019;53(3):414-
20.

Miss. Akshatha G is currently pursuing 
her M Pharm in Pharmaceutical Regula-
tory Affairs at NGSM Institute of  Phar-
maceutical Sciences, NITTE (Deemed 
to be University), Mangalore. Her area 
of  research is comparison and compre-
hension of  drug regulation in both regu-
lated and non-regulated markets.

ABOUT AUTHORS

Dr. Anoop Naryanan V is presently working as an Assistant Professor in the Department of  
Pharmaceutics at NGSM Institute of  Pharmaceutical Sciences, NITTE (Deemed to be Univer-
sity), Mangalore. His areas of  interest are nanotechnology in drug delivery and regulatory guide-
lines of  various pharmaceutical markets. He owns several papers in reputed research journals 
into his credit.

PICTORIAL ABSTRACT


