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l. INTRODUCTION:

Regulatory science is a broad term
concerning drug and other product regulations,
regulatory standards, law and procedures across
many disciplines. It is a systemized body of
knowledge public protection-oriented medical
product regulations, policy and decisions using
scientific methods employing empirical and causal
evidence utilized in the evaluation and approval of
all the products that FDA regulates.
Thus the role of regulatory science is inherent
in FDA’s functioning as a scientific agency. It
plays a critical role in all aspects of the agency’s
mission, including:
e Review and assessment of laboratory data
e Review and assessment of animal and human

clinical data

e  Methods development
o  Facilities inspection

Development of technical and scientific
standards for preclinical assessment, product
development, postmarket surveillance,
manufacturing, packaging standards, food safety
standards, and food processing technologies.

ROLE OF REGULATORY SCIENCE
DEPARTMENT:

Keeping track of the ever-changing
legislation in all the regions in which a company
wishes to distribute its products

Advising on legal and scientific restraints and
requirements
Collecting, collating and evaluating scientific data
Presenting registration documents to
regulatory agencies and carrying out any
subsequent negotiations necessary to obtain or
maintain marketing authorisation for the products
concerned
Giving strategic and technical advice at
the highest level in their companies, making an
important contribution both commercially and

scientifically to the success of a development
programme and the company as a whole

Helping the company avoid problems
caused by badly kept records, inappropriate
scientific thinking or poor presentation of data.
Additionally, the regulatory affairs department will
often take part in the development of product
marketing concepts and is commonly required to
approve packaging and advertising before it is used
commercially.

IMPORTANCE OF REGULATORY SCIENCE:
The importance of regulatory science lies
in its role in ensuring public safety, health, and
confidence in products and technologies. Here's
why it's crucial:
Protecting Public Safety: Regulatory science
helps identify and mitigate risks associated with
products, ensuring they are safe for consumer use.
Ensuring Effectiveness: It verifies that products,
such as medications and medical devices, are
effective and deliver the benefits they claim,
ensuring that consumers receive the desired
outcomes.
Maintaining Quality Standards: Regulatory
science sets and enforces high standards in the
manufacturing and production processes, ensuring
products are consistently reliable, pure, and of high
quality.
Facilitating Innovation: By providing clear
guidelines and a structured approval process,
regulatory science encourages the development of
new and innovative products that can improve
quality of life.
Building Public Trust: By ensuring that products
meet rigorous safety and efficacy standards,
regulatory science helps build public trust in
industries and regulatory bodies.
Protecting Public Health: It plays a critical role in
preventing the distribution of harmful products and
ensuring access to safe and beneficial ones, thereby
safeguarding public health.
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Supporting Economic Growth: By providing a
clear regulatory framework, it helps businesses
understand and meet requirements, facilitating
market access and promoting economic growth.

AlM:

Regulatory science aims to ensure that products,
like medicines, food, and devices, are safe and
effective for people. It involves studying, testing,
and developing rules to protect public health.

OBJECTIVES OF REGULATORY SCIENCE:
The objectives of regulatory science are:

Safety: To ensure that products, such as medicines,
food, medical devices, and cosmetics, are safe for
consumers and do not pose any undue risks.
Efficacy: To verify that products work as intended
and provide the benefits claimed by manufacturers,
ensuring they are effective for their intended use.
Quality: To maintain high standards in the
manufacturing, production, and distribution of
products, ensuring consistency, reliability, and
purity.

Compliance: To ensure that companies and
organizations adhere to relevant laws, regulations,
and guidelines, thereby promoting transparency and
accountability.

Innovation: To support and encourage the
development of new, safe, and effective products
by providing a clear regulatory framework and
guidance.

Public Health Protection: To protect and improve
public health by preventing the marketing of
harmful products and ensuring access to beneficial
ones.

LEGISTRATIVE
REGULATION:
The legislative history of drug regulation
has evolved significantly over time to ensure the
safety, efficacy, and quality of pharmaceuticals.
Here’s an overview of key developments:
1906 - Pure Food and Drugs Act: This was the
first major federal law in the United States
regulating the labelling and safety of food and
drugs. It prohibited the sale of adulterated or
misbranded drugs and food products.
1938 - Federal Food, Drug, and Cosmetic Act
(FD&C Act): After a tragic incident involving a
toxic drug, this act was passed to require proof of
safety before a drug could be marketed. It also gave
the FDA authority to oversee the safety of food,
drugs, and cosmetics.
1962 - Kefauver-Harris Amendments: These
amendments to the FD&C Act were enacted after

HISTORY  OF DRUG

the thalidomide tragedy, where a drug caused birth
defects. They required drug manufacturers to
provide proof of the effectiveness and safety of
their drugs before approval. It also established the
requirement for informed consent in clinical trials.
1976 - Medical Device Amendments: These
amendments introduced a comprehensive system
for regulating medical devices, including
classification, safety, and effectiveness
requirements.

1983 - Orphan Drug Act: This act was designed
to encourage the development of drugs for rare
diseases ("orphan diseases") by providing
incentives such as tax credits and market
exclusivity.

1992 - Prescription Drug User Fee Act
(PDUFA): This act allowed the FDA to collect fees
from drug manufacturers to fund the new drug
approval process, expediting the review of new
drugs.

1997 - Food and Drug Administration
Modernization Act (FDAMA): This law reformed
the regulation of food, drugs, and medical devices,
including provisions for faster approval of
innovative therapies and the use of off-label drug
information.

2012 - Food and Drug Administration Safety
and Innovation Act (FDASIA): This act further
streamlined the drug approval process and
enhanced the FDA's ability to monitor drug safety,
especially in post-market settings.

2016 - 21st Century Cures Act: Aimed at
accelerating medical product development and
bringing innovations to patients faster, this law
provided additional funding for the FDA and
enhanced its ability to use real-world evidence in
regulatory decisions.

These legislative acts, among others, have
shaped the modern regulatory landscape, ensuring
that drugs are safe, effective, and of high quality
before reaching consumers. The framework
continues to evolve in response to new scientific
developments, public health needs, and industry
innovations.

REGULATORY SCIENCE IN PRODUCT
MANAGEMENT:

Regulatory science plays a crucial role in
product management, particularly in industries like
pharmaceuticals, medical devices, food, cosmetics,
and biotechnology. It helps ensure that products
meet legal and safety standards before they are
marketed to the public. Here's how regulatory
science integrates with product management:
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Product Development and Design

Regulatory Requirements: Regulatory science
helps define the regulatory requirements that must
be met during the product design and development
phase. ~ This includes understanding the
classification of the product, the necessary safety
and efficacy data, and compliance with relevant
standards and guidelines.

Risk Management: It involves identifying
potential risks associated with the product and
implementing measures to mitigate them, ensuring
the product is safe for consumers.

Clinical Trials and Testing

Protocol Design: Regulatory science guides the
design of clinical trials, including study protocols,
endpoints, and patient safety measures, ensuring
that trials meet regulatory standards and provide
reliable data.

Data Collection and Analysis: It ensures that data
collected during trials is accurate, reliable, and
complies with regulatory requirements, supporting
the product's claims of safety and efficacy.

Regulatory Submissions and Approvals
Documentation Preparation: Regulatory science
involves preparing and submitting the necessary
documentation to regulatory bodies, such as the
FDA or EMA, for product approval. This includes
safety reports, clinical trial data, and manufacturing
details.

Communication with Regulators: It includes
engaging with regulatory authorities throughout the
approval process, addressing any questions or
concerns, and providing additional information as
needed.

Post-Market Surveillance and Compliance
Monitoring and Reporting: Once a product is on
the market, regulatory science involves monitoring
its safety and effectiveness, reporting adverse
events, and ensuring ongoing compliance with
regulations.

Labeling and Advertising: It ensures that product
labeling and advertising meet regulatory standards
and accurately reflect the product’s approved uses
and benefits.

Product Lifecycle Management

Updates and Improvements: Regulatory science
supports the introduction of product improvements
or modifications, including navigating regulatory
requirements for updated formulations, new
indications, or changes in manufacturing processes.
Global Expansion: It helps in understanding and
complying with the regulatory requirements in

different  countries, facilitating international
product launches and market expansion.

Strategic Planning

Regulatory Strategy: Regulatory science is
integral to developing a regulatory strategy that
aligns with the company's business objectives,
timelines, and market access goals.

Risk Assessment: It involves assessing regulatory
risks and developing contingency plans to address
potential challenges or delays in the regulatory
process.

REGULATORY SCIENCE IN CLINICAL
TRIALS:

Regulatory science plays a vital role in the
planning, execution, and oversight of clinical trials.
It ensures that these studies are conducted ethically,
safely, and scientifically sound, providing reliable
data for assessing the safety and efficacy of
medical products. Here’s how regulatory science
influences clinical trials:

Trial Design and Protocol Development
Regulatory  Guidelines:  Regulatory science
provides guidelines on how clinical trials should be
designed and conducted. This includes defining the
objectives, endpoints, study population, inclusion
and exclusion criteria, and statistical methods.
Ethical Considerations: It ensures that trials
comply with ethical standards, including obtaining
informed consent from participants and ensuring
the trial design minimizes risks and maximizes
potential benefits.

Pre-Clinical Requirements

Safety Data: Before human trials begin, regulatory
science requires comprehensive pre-clinical studies
(often in animal models) to gather safety data. This
helps in understanding potential risks and
determining safe dosage levels for initial human
exposure.

Regulatory Submissions and Approvals
Investigational New Drug (IND) Application:
For drugs, a company must submit an IND
application to regulatory authorities, like the FDA
in the United States, before starting clinical trials.
This submission includes pre-clinical data, the
proposed trial design, and other relevant
information.

Clinical Trial Authorization: In other regions,
such as the European Union, a Clinical Trial
Authorization (CTA) is required. This submission
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ensures that the proposed trial meets safety and
scientific standards.

Conduct of Clinical Trials

Good Clinical Practice (GCP): Regulatory
science enforces adherence to GCP, a set of
international standards for designing, conducting,
recording, and reporting clinical trials. GCP
ensures that the rights, safety, and well-being of
trial participants are protected.

Monitoring and Auditing: Regulatory bodies may
conduct inspections and audits to ensure
compliance with regulatory requirements and GCP
standards. This includes verifying the integrity of
the data collected and ensuring that the trial is
conducted according to the approved protocol.

Data Collection and Reporting

Adverse Event Reporting: Regulatory science
mandates the monitoring and reporting of adverse
events or side effects experienced by participants
during the trial. This data is crucial for assessing
the product’s safety profile.

Data Integrity and Analysis: Ensuring the
accuracy, consistency, and completeness of data
collected during the trial is a key focus. This
includes  maintaining  proper records and
conducting thorough statistical analyses to interpret
the results.

Post-Trial Responsibilities

Final Reporting: After the trial concludes,
regulatory science requires a comprehensive report
detailing the study findings, including the efficacy
and safety outcomes, statistical analyses, and any
deviations from the protocol.

Regulatory Review and Approval: The trial data
is submitted to regulatory authorities as part of the

REGULATORY BODIES IN DIFFERENT COUNTRIES:

approval process for the drug or device. This data
forms the basis for assessing whether the product
can be safely and effectively used by the general
population.

Ethics and Participant Safety

Informed Consent: Ensuring that participants are
fully informed about the trial’s purpose,
procedures, risks, and benefits before consenting to
participate is a fundamental ethical requirement.
Independent Review: Ethics committees or
institutional review boards (IRBs) review and
approve trial protocols, ensuring that they are
ethically sound and that participants' rights and
welfare are protected.

REGULATORY SCIENCE INR & D:

Guidelines: Framework for safe and effective
product development.

Pre-Clinical Studies: Safety testing before human
trials.

Clinical Trial Design: Ensures ethical, compliant
study protocols.

Regulatory Submissions: Prepares documents for
trial approvals.

Safety & Efficacy: Data collection and analysis for
approval.

Quality Assurance: Maintains product consistency
and standards.

Risk Management: Identifies and mitigates risks.
Innovation & Compliance: Balances new ideas
with regulations.

Regulatory Strategy: Aligns R&D with regulatory
timelines.

Here's a tabulated overview of key aspects of
regulatory science in different countries, focusing
on the primary regulatory bodies and their roles:

|Country/Region||Regulatory Body

||Key Responsibilities

||Main Regulations/Acts |

United States

Food and Drug||- Approves drugs, biologics,
Administration (FDA) ||medical devices

Federal Food, Drug, and
Cosmetic Act (FD&C Act)

| || || Oversees clinical trials || Biologics Control Act |
- Monitors  post-market||- Prescription Drug User Fee Act
safety (PDUFA)

European European  Medicines||- Centralizes drug approval| - . .

Union Agency (EMA) for member states EU Clinical Trials Regulation

Authorities (NCAS)

National ~Competent||- Regulates clinical trials and
pharmacovigilance (MDR)

Medical Devices Regulation

- Monitors drug safety

- Good Clinical Practice (GCP)
guidelines
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|Country/Region||Regulatory Body ||Key Responsibilities ||Main Regulations/Acts |
Japan Pharmaceuticals and||- Approves drugs, devices,||- Pharmaceuticals and Medical
P Medical Devices and biologics Devices Act (PMD Act)
Agency (PMDA) - Oversees clinical trials Pra(:Gtic():c;d(GPIDSOS)t-marketlng Study
Ministry of Health, . - .
Labour and Welfare I Monitors product safety - Good Clinical Practice (GCP)
| [(MHLW) | | |
- Approves drugs, biologics, |
Canada Health Canada and medical devices Food and Drugs Act
| | |- Regulates clinical trials |- Food and Drug Regulations |
| | |- Ensures product safety |- Medical Devices Regulations |
. Therapeutic ~ Goods|- Approves and monitors|| .
Australia Administration (TGA) ||drugs, devices, and vaccines Therapeutic Goods Act
| | |- Regulates clinical trials  ||- Therapeutic Goods Regulations |
National Medical| Approves drugs, biologics
China Products pprov gs, gIes,|1. Drug Administration Law
. and medical devices
Administration
(NMPA) - Oversees clinical trals onedical Device Supervision and
- Monitors post-market safety (Gl\cjg())d Manufacturing - Practice
India Central Drugs Standard||- Ap_proves _drugs, biologics, and|| Drugs and Cosmetics Act
Control medical devices
| ||Organisation (CDSCO) |- Oversees clinical trials |- Medical Devices Rules
- Monitors drug safety ;QUIII:SW Drugs and Clinical Trials

REGULATORY APPROVAL & SUBMISSION
PROCEDURE IN INDIA:

In India, the approval and submission
procedure for drugs, biologics, and medical devices
is regulated by the Central Drugs Standard Control
Organisation (CDSCO), which operates under the
Directorate General of Health Services, Ministry of
Health and Family Welfare. The process is
governed by the Drugs and Cosmetics Act, 1940,
and related rules and guidelines.

Drug Approval Process:

Pre-Submission Stage:

Pre-Clinical Studies: Before clinical trials,
sponsors must conduct pre-clinical studies (animal
studies) to gather data on safety and biological
activity.

Investigational New Drug (IND) Application:
Companies must submit an IND application to the
CDSCO, providing detailed information about the
drug, including pre-clinical data, manufacturing

information, and the proposed clinical trial
protocol.

Clinical Trial Approval:

Review by Subject Expert Committee (SEC):
The IND application is reviewed by a Subject
Expert Committee (SEC) and the Central Drugs
Standard Control Organization (CDSCO) to ensure
the proposed clinical trials are safe and ethical.
Ethics Committee Approval: An independent
Ethics Committee must approve the clinical trial
protocol, ensuring that it meets ethical standards
and that participants' rights and safety are
protected.

Clinical Trial Registry: The clinical trial must be
registered in the Clinical Trials Registry - India
(CTRI).

Conducting Clinical Trials:

Phase I-1V Trials: The drug undergoes several
phases of clinical trials to assess safety, efficacy,
and dosage:
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Phase I: Safety and dosage.

Phase I1: Efficacy and side effects.

Phase I11: Confirmation of efficacy, monitoring of
adverse reactions.

Phase IV: Post-market surveillance.

New Drug Application (NDA):

Submission of NDA: After successful clinical
trials, the sponsor submits a New Drug Application
(NDA) to the CDSCO, including data from all
phases of trials, manufacturing details, and
proposed labeling.

Review and Approval: The CDSCO reviews the
NDA, and if the data supports the drug's safety and
efficacy, it grants approval for marketing the drug
in India.

Biologics Approval Process:

The approval process for biologics (such as
vaccines, blood products, gene therapy, etc.) is
similar to that for drugs, but with additional
requirements due to the complexity of biological
products. The process includes:

Pre-Clinical Studies: Extensive laboratory and
animal studies.

Clinical Trials: Conducted in phases, similar to the
drug approval process.

Biologics License Application (BLA): A BLA is
submitted  for  review, including detailed
information on the manufacturing process, safety,
efficacy, and quality control.

Medical Device Approval Process:

Classification: Medical devices are classified into
four classes (A, B, C, and D) based on the risk
level, with Class A being the lowest risk and Class
D the highest.

Registration: Class A and B devices require a
registration process, while Class C and D devices
undergo a more rigorous approval process.

Clinical Investigation: For higher-risk devices,
clinical investigations may be required to
demonstrate safety and performance.

Medical Device Rules: The process is governed by
the Medical Device Rules, 2017, which specify the
requirements for manufacturing, clinical trials, and
marketing.

Post-Market Surveillance:

Pharmacovigilance: Post-approval, the product is
monitored for adverse effects, and manufacturers
are required to report any safety issues to the
CDSCO.

Periodic Safety Update Reports (PSURS):
Regular reports on the safety of the product must
be submitted to the regulatory authorities.
Regulatory Pathways:

Fast-Track Approval: Certain pathways exist for
fast-tracking the approval of drugs for unmet
medical needs or rare diseases.

Import and Manufacture: Regulations also cover
the import and local manufacture of drugs and
medical devices.

CLINICAL TRIALS IN INDIA

Various government agencies

& laws regulate clinical trials

y \

i )

- 4
These organizations are

answerable to the Ministry
of Health and Family Welfare

TRYVIO

Tryvio is sold under the brand name
Aprocitentan, is a pharmaceutical compound that
acts as a dual endothelin receptor antagonist,

clinical trials must publicly
documented in the Clinical
Trials Ragistry - India

The Drugs Controller grants
approval for clinical trials

targeting both ETA and ETB receptors. It is
primarily — developed for treating resistant
hypertension and other conditions related to
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endothelin dysfunction. Here's an overview of
aprocitentan:
Chemical Formula:

C16H14Br2N604S
Structure:
Br
H
LA |
00 N‘-“_;,:-"-'N

Pharmaceutical Regulation:

Regulatory Authorities:Aprocitentan must be
approved by regulatory bodies such as the U.S.
Food and Drug Administration (FDA), the
European Medicines Agency (EMA), and other
national regulatory agencies before being marketed.
Approval Process: The drug undergoes rigorous
testing through preclinical studies and clinical trials
(Phases I-111). The clinical trial data are reviewed to
assess safety, efficacy, and quality.

Regulatory Concept of Aprocitentan:
Indications: Aprocitentan is being investigated
primarily for the treatment of resistant
hypertension. It may also be explored for other
conditions where endothelin plays a significant
role, such as pulmonary arterial hypertension.
Dosage Forms and Strengths: Details on the
specific dosage forms and strengths of aprocitentan
are typically defined in later stages of clinical
development and upon regulatory approval.
Labeling Requirements: Once approved, the
drug's labeling will include information on
indications, dosage, administration, warnings, and
precautions, tailored to ensure safe and effective
use.

Safety:

Common Side Effects: As with many medications,
aprocitentan may cause side effects. Commonly
observed effects in clinical trials might include
headaches, dizziness, and fluid retention.

Serious Adverse Effects: Potential serious side
effects could include liver enzyme elevations,
teratogenic effects, or hypotension. These require
careful monitoring.

Monitoring: Regular monitoring of liver function
and blood pressure may be recommended during
treatment.

IUPAC Name:
5-(4-Bromophenyl)-4-[2-(5-bromopyrimidin-2-
yl)oxyethoxy]-6-(sulfamoylamino)pyrimidine

N Br
0 /“\,-'
~07 N

Contraindications and Precautions:
Contraindications: Aprocitentan may be
contraindicated in patients with hypersensitivity to
the drug, severe liver impairment, or during
pregnancy due to potential teratogenic effects.
Precautions: Caution is advised when using
aprocitentan in patients with a history of liver
disease, fluid retention, or heart failure.
Additionally, it should be used cautiously in
combination with other blood pressure-lowering
medications.

Other Barriers to Use:

Cost: The cost and availability of aprocitentan may
impact its accessibility, depending on the pricing
and insurance coverage.

Drug Interactions: Aprocitentan may interact with
other medications, particularly those that affect
liver enzymes or blood pressure.

Patient Adherence: Adherence may be influenced
by the complexity of the regimen, potential side
effects, and patient education.

Alternatives:

Other Endothelin  Receptor  Antagonists:
Alternatives include bosentan, ambrisentan, and
macitentan, which are used primarily for
pulmonary arterial hypertension.

Other Antihypertensive Agents: Depending on
the clinical scenario, other classes of
antihypertensives, such as ACE inhibitors, ARBs,
calcium channel blockers, or diuretics, may be
considered.

Non-Pharmacological Treatments:  Lifestyle
changes, dietary modifications, and other non-drug
approaches are also essential components of
managing hypertension.
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LUMISIGHT

Lumisight is sold wunder the brand name
Pegulicianine, is a novel investigational drug that
has been studied primarily for its role in the
treatment of chronic kidney disease and other
conditions. Here's a detailed overview based on
available information:

Structure:
R

{ y
—
i

i

Chemical Formula:

C'49H50N507S"

IUPAC Name:
2-[6-[[1-[2-[3-(2,3-dihydroindol-1-ium-1-ylidene)-
6-(2,3-dihydroindol-1-yl)xanthen-9-
yllphenyl]sulfonylpiperidine-4-
carbonyl]amino]hexanoylamino]acetic acid
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e )\:—:— O
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Pharmaceutical Regulation:

Regulatory Authorities:Pegulicianine would need
to be approved by regulatory bodies such as the
U.S. Food and Drug Administration (FDA), the
European Medicines Agency (EMA), and others
before it can be marketed.

Approval Process: The approval process involves
several stages:

Preclinical Studies: Testing in laboratory and
animal studies to assess safety and efficacy.
Clinical Trials: Human studies divided into Phase
| (safety and dosage), Phase Il (efficacy and side
effects), and Phase Ill  (confirmation of
effectiveness and monitoring of adverse reactions).
Post-Marketing Surveillance: Ongoing
monitoring after the drug is approved and marketed
to track long-term effects and efficacy.

Regulatory Concept of Pegulicianine:
Indications:Pegulicianine is primarily under
investigation for treating conditions such as chronic
kidney disease (CKD). It is also explored for other
potential indications based on its mechanism of
action.

Dosage Forms and Strengths: The specific
dosage forms and strengths are determined through
clinical trials and regulatory approval processes.
Labeling Requirements: Once approved, the
labeling would include information on approved
uses, dosage recommendations, administration
guidelines, warnings, and contraindications.

Safety:

Common Side Effects: Information on common
side effects is typically obtained from clinical trials
and can include mild reactions such as nausea or
fatigue.

Serious Adverse Effects: Potential serious adverse
effects would be identified during clinical trials and
may include severe reactions requiring medical
attention.

Monitoring: Regular monitoring during treatment
would be recommended to assess for adverse
effects and effectiveness.

Contraindications and Precautions:
Contraindications: Conditions or situations where
pegulicianine should not be used, such as severe
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allergies to the drug, specific medical conditions, or
interactions with other medications.

Precautions: Special considerations for its use in
particular populations, such as pregnant or
breastfeeding women, elderly patients, or those
with other health conditions.

Other Barriers to Use:

Cost: Pricing and insurance coverage may affect
patient access to pegulicianine.

Drug Interactions: Potential interactions with
other medications that could affect pegulicianine’s
efficacy or increase the risk of adverse effects.
Patient Adherence: Factors such as the
complexity of the treatment regimen, side effects,
or patient education could impact adherence.

Alternatives:

Other Medications for CKD: Alternatives may
include other drugs used for managing chronic
kidney disease, such as ACE inhibitors, angiotensin
Il receptor blockers (ARBs), or newer agents
specifically targeting CKD.

Non-Pharmacological ~ Treatments:  Lifestyle
modifications, dietary changes, and other non-drug
therapies are also important in managing chronic
kidney disease.

IMDELLTRA

Imdellta is sold under the brand name
Tarlatamab (AMG 757) ,is an investigational
drug, particularly noted for its role as a half-life
extended bispecific T-cell engager (HLE-BIiTE®)
antibody construct targeting DLL3. It is being
studied for its potential in treating certain types of
cancer, including small cell lung cancer (SCLC).
Here's an overview based on available information:

Chemical Formula:
C4664H7139N125901454S34
IUPAC Name:

AMG-757

Pharmaceutical Regulation:

Regulatory Authorities:Tarlatamab must be
approved by regulatory bodies such as the FDA
(U.S.), EMA (Europe), and other national agencies.
Approval Process:

Preclinical Studies: Laboratory and animal testing
to evaluate safety and efficacy.

Clinical Trials: Conducted in phases to assess
safety, optimal dosing, efficacy, and side effects:
Phase I: Safety and dosage.

Phase I1: Efficacy and side effects.

Phase Ill: Confirmation of effectiveness and
monitoring of adverse reactions.

Post-Marketing Surveillance: Ongoing
monitoring after approval to track long-term safety
and effectiveness.

Regulatory Concept of Tarlatamab:

Indications: Tarlatamab is primarily investigated
for treating certain cancers, such as small cell lung
cancer, by targeting the DLL3 protein expressed on
tumor cells.

Dosage Forms and Strengths: Administered via
intravenous infusion, the specific dosages are
determined during clinical trials.

Labeling Requirements: These will include
indications, administration  methods, dosing
guidelines, and safety information once approved.

Safety:

Common Side Effects: Expected side effects may
include infusion-related reactions, fatigue, nausea,
and potential immunogenic reactions.

Serious Adverse Effects: As an immune system-
targeting therapy, serious effects might include
cytokine release syndrome (CRS), neurotoxicity, or
severe immune-related adverse events.
Monitoring: Patients receiving tarlatamab are
closely monitored for adverse reactions, especially
during and after infusions.

Contraindications and Precautions:
Contraindications: Specific contraindications will
be defined upon further clinical evaluation and
regulatory approval. Potential contraindications
could include hypersensitivity to the drug or its
components.

Precautions: Special considerations may include
use in immunocompromised patients, those with
severe comorbidities, or patients with a history of
severe infusion reactions.

Barriers to Use:

Cost: As a biologic therapy, tarlatamab may be
expensive, potentially impacting patient access and
insurance coverage.

Drug Interactions: Potential interactions with
other immune-modulating therapies or drugs that
affect immune system function.

Patient Adherence: Adherence may be influenced
by the administration method (intravenous
infusions), the frequency of dosing, and potential
side effects.
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Alternatives:

Other Targeted Therapies: Alternatives might
include other drugs targeting DLL3 or other
pathways involved in cancer progression.
Conventional Chemotherapy: Depending on the
specific type and stage of cancer, conventional
chemotherapy may be an option.

Immunotherapy and Biologics: Other
immunotherapies, including checkpoint inhibitors
or other BIiTE® antibodies, might be considered
based on the cancer type and patient profile.

OJEMDA
Ojemda is sold under the brand name Tovorafenib,
also known by its investigational name DAY101, is

Structure:
NH,

§ 3
,\‘\{/)\CI
\

an oral pan-RAF inhibitor. It is being investigated
for the treatment of cancers that involve aberrant
activation of the MAPK (mitogen-activated protein
kinase) pathway, including gliomas and other solid
tumors. Here's a summary of the information
related to tovorafenib:

Chemical Formula:

C17H 12C|2F3N7OZS

IUPAC Name:
(R)-2-(1-(6-amino-5-chloropyrimidine-4-
carboxamido)ethyl)-N-(5-chloro-4-
(trifluoromethyl)pyridin-2-yl)thiazole-5-
carboxamide

HNKO o CFs
(R) s —
)\Ejf*(n ‘/(N}CI

Bioavailability:

Pharmaceutical Regulation:

Regulatory  Authorities:  Like all  drugs,
tovorafenib must receive approval from regulatory
bodies such as the U.S. Food and Drug
Administration (FDA), the European Medicines
Agency (EMA), and others.

Approval Process:

Preclinical Studies: Includes laboratory and
animal studies to assess the safety, efficacy, and
pharmacological profile.

Clinical Trials: Phased trials to evaluate safety
(Phase 1), efficacy and side effects (Phase I1), and
confirmatory studies (Phase Il1).

Regulatory ~ Submission and  Approval:
Submission of data for regulatory review, leading
to potential approval for marketing if the drug is
proven to be safe and effective.

Regulatory Concept of Tovorafenib:

Indications:Tovorafenib is being investigated for
use in cancers characterized by mutations in the
MAPK pathway, such as gliomas, including
pediatric low-grade gliomas (pLGGS).

Mechanism of Action:Tovorafenib inhibits RAF
kinases, which are part of the MAPK signaling
pathway. This pathway is often aberrantly activated

in various cancers, leading to uncontrolled cell
growth and survival.
Labeling and Dosing: Upon approval, the labeling
will include indications, dosing guidelines,
administration methods, safety information, and
other relevant details.

Safety:

Common Side Effects: As with other RAF
inhibitors, potential side effects may include
fatigue, skin rash, diarrhea, and nausea. The exact
safety profile will be detailed following
comprehensive clinical trials.

Serious Adverse Effects: Potential serious adverse
events could include liver toxicity, cardiovascular
effects, or severe skin reactions. Close monitoring
is required.

Monitoring: Patients may need regular monitoring
for liver function, cardiac function, and signs of
severe skin reactions, among other potential
adverse effects.

Contraindications and Precautions:
Contraindications: Specific contraindications will
be identified based on clinical trial data, but may
include known hypersensitivity to the drug or its
components.
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Precautions: Caution may be advised in patients
with pre-existing liver conditions, heart disease, or
other significant health issues. Monitoring for drug
interactions is also important.

Other Barriers to Use:

Cost: As an investigational therapy, the cost and
potential reimbursement by insurance may be a
barrier to access upon approval.

Drug Interactions: Potential interactions with
other medications, particularly those metabolized
by the liver.

Patient Adherence: Factors such as the
complexity of the treatment regimen and side effect
management can affect adherence.

Alternatives:

Other MAPK Pathway Inhibitors: There are
other RAF and MEK inhibitors available for
treating cancers involving the MAPK pathway,
such as vemurafenib, dabrafenib, and trametinib.
Targeted Therapies: Depending on the specific
cancer type and genetic profile, other targeted
therapies might be considered.

Conventional Chemotherapy: Standard
chemotherapy regimens may also be an option,
depending on the cancer type and stage.

ANKTIVA

Ankitva is sold under the brand name
Nogapendekin  is  afixed-dose = combination
medication used for the treatment of bladder
cancer. It is an interleukin-15 receptor agonist. It is
given in combination with Bacillus Calmette-
Guérin via intravesical drug delivery. It
contains nogapendekin alfa, a human IL-15N72D
variant; and inbakicept, an interleukin 15 receptor
subunit alpha. The most common adverse reactions
include increased creatinine, dysuria, hematuria,
urinary frequency, micturition urgency, urinary
tract infection, increased potassium,
musculoskeletal ~ pain, chills, and pyrexia.
Nogapendekin alfa inbakicept was approved for
medical use in the United States in April 2024.

Pharmaceutical Regulation:

Regulatory ~ Authorities:Nogapendekin  alfa
inbakicept must be approved by regulatory bodies
such as the U.S. FDA, EMA, and other national
health authorities.

Approval Process:

Preclinical Studies: Conducted in the lab and on
animals to assess initial safety and biological
activity.

Clinical Trials:

Phase |I: Tests safety, dosage ranges, and
pharmacokinetics.

Phase 11: Assesses efficacy and further explores
safety.

Phase 111: Confirms efficacy and safety on a larger
scale, comparing with standard treatments or
placebo.

Regulatory Submission: After successful trials,
data are submitted to regulatory agencies for
approval.

Regulatory Concept of Nogapendekin Alfa
Inbakicept:

Indications: The drug is likely under investigation
for specific conditions, potentially including rare
diseases, cancers, or immune-related disorders,
depending on its mechanism of action.

Mechanism of Action: While specific details may
vary, biologics like nogapendekin alfa inbakicept
often target specific proteins or pathways involved
in disease processes.

Dosage and Administration: Typically
determined during clinical trials, including
frequency and method of administration (e.g.,
infusion or injection).

Safety:

Common Side Effects: May include immune
reactions, infusion-related reactions, and injection
site reactions. Common side effects depend on the
specific action of the biologic.

Serious Adverse Effects: Could include severe
allergic reactions, cytokine release syndrome
(CRS), or other immune-mediated effects.
Monitoring: Regular monitoring for side effects
and efficacy is crucial, particularly for immune
responses or other biological markers.
Contraindications and Precautions:
Contraindications: Likely to include
hypersensitivity to the drug or its components, and
possibly contraindications related to immune
system disorders.

Precautions: Considerations might include risks in
immunocompromised patients, potential drug
interactions, and specific warnings related to
administration and handling.

Other Barriers to Use:

Cost:  Biologics are generally expensive,
potentially limiting accessibility.

Administration Complexity: Requires healthcare
professional administration, often in a clinical
setting.
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Storage Requirements: May require refrigeration
or special handling due to the protein nature of the
drug.

Regulatory Approval: As an investigational drug,
availability is limited until approved by regulatory
authorities.

Alternatives:

Other Biologics: Other biologics targeting similar
pathways or conditions.

Small Molecule Drugs: Depending on the
condition, there may be small molecule drugs with
different mechanisms of action.
Non-Pharmacological Treatments: Such as
lifestyle changes, surgery, or other therapeutic
interventions.

1. CONCLUSION :

Regulatory science plays a pivotal role in
ensuring public health and safety by integrating
scientific research with policy-making processes. It
involves the development, implementation, and
evaluation of regulations that govern the safety and
efficacy of products, such as pharmaceuticals,
medical devices, and environmental substances. By
leveraging rigorous scientific methodologies and
evidence-based approaches, regulatory science
helps to balance innovation with risk management,
thereby protecting consumers and promoting public
welfare. As technologies and scientific knowledge
continue to evolve, regulatory science must adapt
to address emerging challenges and opportunities,
ensuring that regulations remain relevant and
effective in safeguarding health and safety.
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