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Regulatory quality systems play a critical role in ensuring public safety, product
efficacy, and market efficiency across various industries. This comparative study aims
to examine and contrast the regulatory frameworks in two significant economies: India
and the United States of America. By analyzing the regulatory processes, enforcement
mechanisms, and overall quality assurance practices in these countries, this research
sheds light on the strengths and weaknesses of each system. The study begins by
providing a comprehensive overview of the regulatory landscape in both countries,
highlighting the key agencies responsible for overseeing diverse sectors, such as
pharmaceuticals, medical devices, food and agriculture, and environmental protection.
Subsequently, it delves into the legislative frameworks, guidelines, and standards that
govern the approval, marketing, and post-market surveillance of products and services.
The research analyzes the efficiency and transparency of the regulatory procedures in
India and the USA, assessing factors such as time-to-market for new products,
adherence to international standards, and opportunities for stakeholder engagement. It
also evaluates the degree of coordination and cooperation between regulatory agencies,
public-private partnerships, and efforts to combat corruption and undue influence on the
decision-making process.

INTRODUCTION

The term "regulatory system™ includes a complete
set of guidelines, organized processes, and
clinically proven mechanisms that are designed to
uphold and standardized the upcoming product
[1]. The main motto of creating a regulatory

system is to control the quality variation as well as
maintain the specification of a complex system.
Various domains like biological, financial, and
technical are more-over government-specified
areas, like business and commercialization so the
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quality system is all about safety, efficacy, and
standardization. In this globe, two giant nations
India and USA have their regulatory comities and
they have remark able stake holding bodies
responsible for manufacturing and supply chain
management of pharmaceutical products. Albeit
the regulatory systems of the two nations are well-
established, there are some remarkable differences
between them. [1,2] In the US, the Food and Drug
Administration (FDA) is a prestigious directing
body. FDA rules must be trailed by pharmaceutical
products to guarantee their quality, safety, and
efficacy. The FDA implements severe guidelines
through different cycles, including pre-market
approval, post- market surveillance, inspections,
and enforcement actions [3]. The severe standards
and broad assessment cycles of the American
regulatory system can be credited for their
importance in the pharmaceutical business [4]
.The FDA needs broad clinical trials and data
before endorsing new drugs. By doing this, the
strictest safety and efficacy standards are fulfilled
before pharmaceutical products are made
accessible on the market. Moreover, to guarantee
that GMPs and quality control standards are being
adhered to, the FDA regularly inspects
manufacturing destinations [5, 6] .The Central
Drugs Standard Control Association (CDSCO),
under the course of the Ministry of Health and
Family Welfare, is responsible for managing
pharmaceutical control. The CDSCO is liable for
managing all parts of pharmaceutical item import,
manufacture, distribution, and deals in India. The
regulatory framework for the pharmaceutical
industry in India is critical because it endeavours
to combine the requirements for available
pharmaceuticals at sensible rates with maintaining
elevated expectations of quality. The flourishing
generic pharmaceutical industry in India has given
the country the moniker "pharmacy of the creating
scene."[7,8] The CDSCO is a crucial participant; t
in guaranteeing that generic drugs meet quality
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requirements by directing inspections, requiring
licenses, and performing surveillance activities. In
any case, it's important to remember that the
validity and effectiveness of the Indian regulatory
system have proactively been addressed. Because
of allegations of subpar and fake pharmaceuticals,
concerns have been raised about the overall quality

assurance in the Indian pharmaceutical industry [9,

10].

OBJECTIVE:

The prime agenda of these comparative studies is

to identify as well as analyze the area of similarity

& dissimilarity and the approaches towards

implementation of the new regulation. The

purpose of these studies includes:

e ldentifying best practices: The policymakers
uphold in introducing new policies by
comparing studies between two major
countries. These will be more beneficial as the
applicability is justified and produce
improved and efficient guidelines.

e Learning from failures: The analytical data
about shortcomings or the failure mode
analysis outcome is beneficial for avoiding
implementation mistakes of policies. Thus, it
acts as a safeguard against potential risk.
Analyzing the failures or shortcomings of
regulatory systems in both countries can help
avoid repeating similar mistakes and
implement safeguards to prevent potential
issues.

e Encouraging regulatory  convergence:
Analysis and differences and similarities can
uphold the cooperation between two major
countries in a regulatory sector which leads to
enhanced smooth cross-border business, easy
investment, and legal issues.

e Informing international organizations: The
comparative study can facilitate the formation
of standard guidelines on the international
stage. This will develop a better and standard
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international guideline that can be applicable
throughout the globe.

COMPARATIVE STUDY BETWEEN REGULATORY SYSTEM-USA & INDIA

Table 1. Comparative study between regulatory system-USA & India [6]

Authority CDSCO (Central Drug Standard | Food Drug and Administration
Control Organisation) /SDSCO |(FDA) (single body regulates the
(state Drug standard Control |drugs and responsible for all
Organisation) (responsibilities is | regulatory tasks)
divided on centralized and state
authorities)

Guidelines Schedule Y and ICMR bioethics | ICH-GCP
guidelines.

Legal framework Indian directives applicable to all | Federal status and regulations

members.

applicable to all 50 states.

National Laws apply.

Individual state laws apply.

Legal representative required Authorized representative
required
DCGI written approval required | IND  written  approval  not

to commence Clinical trials

required to proceed commences
Clinical trials.

Approval time frame varies. | May proceed 30 days afier FDA
before that Clhinical Trials not |receives IND  unless notified
proceeds further. otherwise.

Progress report  required to

submit every six month.

IND annual report required

Schedule Y Format paper or
electronic  (CTD format is
optional)

It is mandatory that the dossier
prepared in CTD format

Fees apply

No fees apply

Single review process

2 review process : Normal and
accelerated review process

IRB/IEC (Institutional Ethics | Registered IEC approval required | IRB (Institutional Review board)
Committee) approval required

EC appointed or authorized IRB registration required
EC Composition -At least 5-7 members. - At least 5 members.

- The quorum should have a
minimum 5 members.

- Member secretary belongs to
the same institution.

- Not detailed.

- Not recommended.
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A Site Master File is well-prepared documentation
containing factual information and specification
about the product and manufacturing control
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Conduct of Clinical wrials

Undertaking by the Prncipal
Investigator as per Appendix VII
of Schedule ¥ of Drug and
Cosmetic Rules.

Form FDA 1572 is required to be
signed by the PI, if study is
conducted in US and submitted
o IND

Form 44, 12, Certification of
Analysis, PIS & ICF as per

Appendix V of Schedule Y

Form FDA 3674 certification that
all requirements of section 402
(j) of PHS Act arc met

Protocol amendment
implementation varies.

Protocol waivers considered a
breach of GCP (Good Clinical
Practice).

Protocol amendments may be
implemented once received by
FDA, with exceprions (eg. safety
issued or protocol study design
IsSsucs)

Protocol waivers are acccplable
under certain circumstances

Informed Consent Process

Patiemt & Investigator’s should

sign  in  the consent form.
Investigator, subject & subject’s
LAR audio  video  consent

recording would be mandatory.

TAny one designated by  the
investigator to conduct and to
sign the consent form.

Record Retention

Record retention for at least 3
years.

retention 2

Record
marketing

approved.

yrs  after
application is

Record retention 2
shipment and delivery of
Investigational Manufacturing
Product if marketing application
is not approved.*

yrs after last

IMP requirement

Label language
varies between states

requirement

for Puerto Rico.

Label must be | English, c\cq’!l.

Label should include the name | The following statement s
and contact numbers of | required “Caution: New drug
investigator and name of the |united by federal law 10
mstitute investigational use.”

Regulatory Comp liunce Schedule Y (Refer to Rules | All clinical trials must comply

122A, 122B, 122D, I122DAA &

with 21 CFR parts 50, 54, 56, 58

22E) and 312.
Time for Regulatory Approval of | Category A: 2-4 Weeks 30 days
Clinical Trial Agreement/ IND
Application Category B: 8-12 Weeks
Fime for Evaluation of MAA | 812 weeks 180 days
(marketing authorisation
application)
MAA Fee 50.000 INR $217,787

process [11, 12]. These two major countries have
Table 2.General compares between Schedule M (INDIA) and USFDA guidelines[8]

their own GMP guidelines for Site Master File.
The comparison of similarity and dissimilarity are
as follows-

SCHEDULE M

USFDA

“General information”

“General information on the manufacture”

“Employee”

“Employee”

“Manufacturing Premises”

“Manufacturing Premises”

“Require Document”

“Require Document”

“Production” “Production”
“Quality management  system on
themanufacture”
“Quality control” “Quality control”
“Product Distribution “Product Distribution  &complaints
&complaintsand recalls” andrecalls”

“Self-inspections”

“Self-inspections”

[ =z
ol©l @ |N| o [UrwNRS 2

“Loan license
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manufacture and
licensee”
11 “Sanitation”
12 “Export of drugs”

Table 3.Working process comprise between Schedule M (INDIA) and USFDA guidelines [10]

Schedule M _(INDIA)

USFDA

e Schedule M details the development
of PART1
e  GMP for premises and materials
e GMP and requirements of premises
Plant and equipment for
pharmaceuticalproducts

e USFDA outlines the manufacturing
section in 211-cGMP for the finished
product

e e-CFRTitle21

e Chapter | Subchapter C

PART 21 SUBCHAPTER F- Production
and process control.

3. Area of production

The area of development is designed to
enablethe production, ideally in unit-flow
also with alogical number of operations.
Separate dedicated and self-contained
manufacturing facilities for a critical
medicinal drug such as penciling or live
micro-organism biological preparation shall
be made available to order to prevent
possible cross-contamination.

Working and in-process space shall be
sufficient to allow orderly, and placement of
equipment and material ad movement of staff
to prevent cross-contamination and risk of any
manufacturing or wrongly applied.

3.4. Piping, electrical connection and air
leakage, and common services line are
planned, fixed, and built for the avoidance
purpose.

* (Part 1 — Schedule M, 2019)

** (Part 211— USFDA, 2016)

Production and process control

211.100: Written procedure;

deviation

211.101: Charge in of compound

211.103: Calculation of vyield

211.105: Equipment of

identification

211.110: Sampling and testing of in-

processmaterial and drug product

211.113: Control of
microbiological

contamination

211.115: Reprocessing [2] [4]

Drug Approval process by respective
regulatory bodies (USFDA &CDSCO)

The FDA's Current Good Manufacturing Practices
(cGMP) requirements mandate process approval.
It is a formalized methodology for ensuring that a
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manufacturing process consistently results in an
item that satisfies established requirements and
standards for quality [13,14]. The FDA's process
approval guidelines are momentarily described
below:
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Table 4.Drug approval process by USFDA[11]

* Process Design: The production of the manufacturing process is the first stepin
the process approval process. To make sure that the item satisfies the

STAGE-I

expected quality characteristics, it is necessary to distinguish critical process
parameters (CPPs) and critical quality attributes (CQAs), as well as to choose

* Process Qualification: The manufacturing process is qualified at the second step
of process approval. To ensure that the process regularly yields products that
satisfy the established standards and quality criteria, this involves testing it
under controlled circumstances. Installation qualification (IQ), operational

STAGE 2

* Continued Process Verification: The manufacturing process is continuously
monitored and checked all through the third step of process approval to make

STAGE 3

The need of taking on a risk-backed strategy for
process approval is emphasized in the FDA's
process approval recommendations. This implies
that the amount of approval required for a specific
strategy should be determined by its possible
impact on persistent safety and item quality. The
recommendations emphasize the benefit of
documenting during the process of process

‘\Q

N7
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sure it is still under control. This entails monitoring the process frequently,
assessing the data, and making any necessary modifications to the process to

approval, including the production of test plans,
reports, and protocol development[15, 16].

Drug Approval Process by CDSCO:

The Central Drugs Standard Control Organization
(CDSCO), India's public regulatory organization
for pharmaceuticals and medical devices, oversees
the licensing process for drugs [17, 18]. Here is a
fast once-over of India's medication approval
methodology:
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Table 5.Drug approval process by CDSCO [12]

Pre-Clinical Examination: Pre-clinical research, which incorporates laboratory
testing and amimal expenments to ascertain the safety and effectiveness of the
medicing, is the first step in the drug development process

-

|—\_ protocol.

Investigational New Drug (IND) Application: Before human clinical trials can
start, the drug sponsor must submit an IND application to the CDSCO, which
includes data from pre-climical testing and a proposed clinical prelimmary

-

Review and Approval: The CDECO reviews the NDA and makes a decision on
whether to support the drug for marketing i India. The review process can require
az long as 12 months, contingent upon the complexity of the drug

~

( Post-Marketing Surveillance: When a dmg 1z supported, the CD3C0 monitors )
ite safety and efficacy through post-marketing surveillance programs. These
programs are designed to recognize and manage any adverse events associated

|_'u with the use of the drug.

™ Clinical Trials: Clinical trials in India adhere to worldwide guidelines for Good A
Glu:ucal Practu:e I:GCP]I C]Jmcal tna]s are cnnducted in three phases, with each

INEW LTIZ APPUCATION |1NUA) SUOMISSI0N: WINEN e CLUNICA] TIALS AT COMPIETE,
the drug sponszor submitz a NDA to the CDSCO, which includes data from the

climical trials, as well as information on the manufacturing process, namme. and

| I 3:Ted A R

Eeview and Approval: The CD3CO reviews the NDA and makes a decision on A
‘ﬂ.h.e‘l:l:l.&r to support the drug fDI marketing in India. The review process can reguire

UIIPIERITY O OIS I Ie.

FOSE-MAFEENNE MUFVELIANce: W SN A arig 12 SUPPoTTed, Me LS UL MONITors E )
safety and efficacy through post-marketing surveillance programs. These programs

are dezigned to recognize and manage anv adverse events azsoclated with the use

It is important to take note that the drug approval
process in India is persistently advancing, with
efforts being made to streamline the process and
make it more productive. Moreover, India has as
of late implemented a system for sped-up review
of specific drugs, such as those for uncommon
diseases, to assist with ensuring that patients have
timely access to inventive treatments [19, 20].
India and USA pharmaceutical market
improvement up to the current situation

The pharmaceutical industries in the two India and
the US have seen progress and development as yet
[21]. With a fixation on research and development
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as well as a developing emphasis on quality
control and regulatory compliance, the
pharmaceutical sector in India has been
contributing significantly to the development of
the  country's economy [22]. The

Indian pharmaceutical industry, which
developed at a CAGR of 14.5% from 2015 to
2020, was estimated to be worth $41 billion in
2020, according to research by the India Brand
Value Establishment[23].
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Rest of World
13%

Canada
2%

UsA
28%

China
13%

EU
26%

India
18%

Fig 1. Percentage of APl manufacturing facilitates for all drugs Region [13]

By 2030, the market is projected to increase at a
CAGR of 15% to $130 billion, impelled by factors
including rising healthcare awareness, rising
demand for generic medications, and government
measures to overhaul the healthcare system.
[24,25] The pharmaceutical industry in the US has
also continued to expand, with an emphasis on
innovation and legitimate compliance. According
to a Statistic analysis, the market was estimated to
be worth $445.6 billion in 2020 and is expected to
rise ata CAGR of 5.6% from 2021 to 2025 to reach
$625.4 billion. With programs like the Affordable
Consideration Act and the current drive to reduce
prescription prices, the market has seen a rising

emphasis on accessibility and affordability of
healthcare.[26,27,28] The COVID-19 pandemic
has also impacted the two sectors, driving rising
demand for pharmaceuticals and medical
equipment [29]. With multiple Indian firms
working in partnership with foreign businesses to
research and deliver vaccinations, the Indian
pharmaceutical sector has been actively engaged
in the manufacturing of COVID-19 medications
and vaccines [30,31]. Also, the US pharmaceutical
sector has created COVID- 19 medications and
vaccinations, with many businesses getting FDA
emergency use authorizations.[32]

Indian Pharmaceutical Market (US$ billion)

140.0
120.0
100.0
80.0
60.0
40.0
20.0

2021
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Fig 2. Business growth for Indian Pharmaceutical market [19]

2024
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U.5. Pharmacy Market Size, 2017-2028 (USD Billion)

| i1 I I I I I | | |
2027 2028

2017 201 019 2020 2021 2022

2024 2025 2026

Fig 3.Marketing Growth analysis of US

In conclusion, the pharmaceutical markets in two

India and the US have continued to expand and

create up to the present, driven by elements like

innovation, regulatory compliance, and a

developing focus on healthcare accessibility and

cost[34]. The two markets have been affected by
the COVID-19 epidemic, which has raised
demand for pharmaceuticals and medical supplies

[35].
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