TOXICOLOGY

The study of how poisonous or harmful substances (chemicals, drugs,
environmental agents) affect living organisms, focusing on diagnosing, treating,
and preventing poisoning, adverse reactions, and substance abuse, involving
aspects like dose-response, exposure routes, and mechanisms of toxicity, often

overlapping with pharmacology and public health
Introduction / Overview of Toxicology

Toxicology is the scientific study of how chemicals, poisons, drugs, and
other substances affect living organisms, especially humans. It combines
knowledge from biology, chemistry, and medicine to understand how harmful
substances enter the body, what damage they cause, and how to prevent or treat

that damage.
What Does Toxicology Study?
Toxicology mainly focuses on:

e Sources of toxins (natural or man-made)

« Routes of exposure (inhalation, ingestion, skin contact)

« Effects on the body (organs, cells, and systems)

e Dose-response relationship (how much exposure causes harm)

e« Treatment and prevention of poisoning
Types of Toxicology

e Clinical Toxicology — deals with treatment of poisoned patients

o Forensic Toxicology — used in crime investigation to detect poisons

« Environmental Toxicology — studies pollution and environmental hazards
e Industrial Toxicology — ensures workplace chemical safety

e Food Toxicology — checks harmful substances in food



Importance of Toxicology

e Helps save lives in poisoning and overdose cases
o Ensures safe use of medicines and chemicals
e Protects the environment and public health Assists in criminal

investigations

Toxicology — Nature of Work & Job Responsibilities

Toxicology is a scientific and research-based career focused on understanding
harmful substances and protecting human health, animals, and the

environment.

Nature of Work

The work of a toxicologist depends on their specialization, but generally

includes:

o Laboratory-based research Conducting experiments on chemicals, drugs,
or poisons

e Analysis of samplesTesting blood, urine, food, water, or tissues for toxic
substances

e Field work (in some roles)Studying environmental pollution or workplace
hazards

e Medical involvement Assisting doctors in diagnosing and treating
poisoning cases

e Legal support Working with law enforcement in forensic investigations

e Documentation & reportingWriting scientific reports and presenting

findings

Job Responsibilities

A toxicologist’s key duties include:



. Identifying Toxic Substances

e Detect harmful chemicals in samples

e Determine the source of poisoning

. Studying Effects on the Body

e Understand how toxins affect organs and systems
e Analyze short-term and long-term health effects

. Conducting Safety Testing

o Test drugs, chemicals, cosmetics, and food products
e Ensure they are safe for human use

. Risk Assessment

o Evaluate how dangerous a substance is

e Recommend safe exposure limits

. Treatment & Advice

e Suggest antidotes or treatments for poisoning

e Guide doctors and healthcare professionals

. Environmental Monitoring

e Study pollution in air, water, and soil

e Recommend ways to reduce environmental risks

. Legal & Forensic Work

e Provide evidence in court (in forensic toxicology)

e Help solve poisoning or criminal cases

EDUCATIONAL QUALIFICATION REQUIRED

1. Diploma / Certificate in Toxicology



e Minimum: 10+2 (Higher Secondary)
e Preferred stream: Science (Biology/Chemistry)
e Suitable for entry-level lab or assistant roles

2. Bachelor’s Degree (B.Sc. Toxicology or related)

e Qualification: 10+2 with Science
e Required subjects:

o Biology

o Chemistry

o Physics (sometimes optional)
e Minimum marks: Usually 50-60%

e« B.Sc. in Chemistry
e« B.Sc. in Biotechnology
B.Pharm (Pharmacy)

3.Master’s Degree (M.Sc.Toxicology/Pharmacology/Forensic Science)

e Qualification: Bachelor’s degree in a relevant field, such as:
o Toxicology

Chemistry

Biochemistry

Biotechnology

Pharmacy
o Life Sciences

e Minimum marks: Around 50-60%

e Some universities require entrance exams

o O O O

4. PhD in Toxicology

e Qualification: Master’s degree in toxicology or related field
e Requirements:

o Good academic record

o Entrance exam / interview (e.g., UGC-NET in India)

Skills Required

o Strong knowledge of chemistry and biology
e Analytical and problem-solving skills
o Attention to detail

e Research and laboratory skills



Toxicology - List of Colleges Offering Courses

S. Name Of The
Courses Official Website Link
No College
University of WWW. UNOML. Ac.in
1 Madras, Chennai, M.Sc. Toxicology ) =
Tamil Nadu
Tamil Nadu Dr. M.D. Pharmacology tnmermuonline in
2 M.G.R. Medical M.Sc Medical Lab R sMUonine.
University Technology
3 Yels Institute of B.Sc / M.Sc
Science, Technology Forensic Science https://vistas.ac.in/
& Advanced Studies ps. —
Sathyabama B.Sc F )
4 | Institute of Science ~OC HOTensIC https://www.sathyabama.ac.
Science
and Technology in/
5 SRM'Instltute of B.Sc / M.Sc https://www.srmist.edu.in
Science and ) .
Forensic Science
Technology
Kalasalingam
6 Academy of B.Sc Forensic https:/ /kalasalingam.ac.in
Research and Science
Education
7 M.Sc Forensic wWWwWw.perivaruniversity.ac.in

Periyar University

Science

JOB PROFILES WITH AVERAGE SALARY

FORENSIC TOXICOLOGIST

Salary (Tamil Nadu):

Fresher: 32.5 - 35 LPA
Experienced: 36 — 310+ LPA

Work: Analyze poison, drugs, alcohol in crime labs

Workplaces: State forensic labs, police departments

Govt forensic labs usually pay via TNPSC / central recruitment



http://www.unom.ac.in/
http://www.tnmgrmuonline.in/
https://vistas.ac.in/
https://www.sathyabama.ac.in/
https://www.sathyabama.ac.in/
https://www.srmist.edu.in/
https://kalasalingam.ac.in/
http://www.periyaruniversity.ac.in/

Clinical Toxicologist

e Work: Treat poisoning & drug overdose cases

e Workplaces: Hospitals, ICU

Salary (Tamil Nadu):

e 36 -1315 LPA (depends on MBBS + specialization)

High demand in cities like Chennai

Drug Safety Associate / Pharmacovigilance Officer

e Work: Monitor side effects of medicines

e« Workplaces: Pharma companies

Salary (Tamil Nadu):

e Fresher: 33 -6 LPA
o Experienced: 38 — 312 LPA

Chennai has many pharms & CRO companies
Toxicology Lab Analyst

e Work: Test blood, urine, chemicals in labs
Salary (Tamil Nadu):

e 32 -34.5LPA
Entry-level job after B.Sc.
Research Scientist (Toxicology)

e Work: Research chemical/drug effects
o Workplaces: Universities, research labs



Salary (Tamil Nadu):

e 34 - LPA
e With PhD: 310 - %18 LPA

Environmental Toxicologist

e Work: Study pollution, chemicals in environment
e Workplaces: Pollution control board, NGOs

Salary (Tamil Nadu):
e IW-X7LPA
Industrial Toxicologist

e Work: Ensure chemical safety in industries
e Workplaces: Chemical factories, pharma companies

Salary (Tamil Nadu):

e I4 -39 LPA
e Senior: 12+ LPA

Forensic Science Expert

e« Work: Crime investigation support

Salary (India avg):

e Around 3.8 LPA starting

Government Sector Jobs

1. Forensic Science Departments

e Organizations:
o Tamil Nadu Forensic Sciences Department

o Central Forensic Science Laboratory



« Roles:
o Forensic Toxicologist
o Scientific Assistant
e Salary:34 —-310 LPA
e Entry via: TNPSC / UPSC / direct recruitment

2. Environmental & Pollution Control

e Organization:

o Tamil Nadu Pollution Control Board
 Roles:

o Environmental Toxicologist

o Analyst
e Salary:Z3 -8 LPA

3. Drug Control & Health Sector

e Organization:

o Central Drugs Standard Control Organization
* Roles:

o Drug Inspector

o Toxicology Analyst
e Salary: 35 -%12 LPA

4. Research Institutes

e Organizations:
o Council of Scientific and Industrial Research
o Indian Council of Medical Research
e Roles:
o Scientist
o Research Fellow

e Salary:34 -12 LPA



PRIVATE SECTOR JOBS

1. Pharmaceutical Companies

e Companies:
o Sun Pharms
o Cipla
* Roles:
o Drug Safety Associate
o Toxicologist

e Salary:33 -310 LPA

2. CROs (Clinical Research Organizations)

e Work: Clinical trials & drug testing
« Roles:

o Clinical Research Associate

o pharm co vigilance Officer

e Salary:X3 -8 LPA

3. Diagnostic & Testing Labs

o« Examples:
o Thyrocare
« Roles:
o Lab Analyst
o Toxicology Technician

e Salary: 32 -5 LPA

4. Chemical & Industrial Sector

o« Work: Safety testing of chemicals



« Roles:
o Industrial Toxicologist

e Salary:34 -39 LPA

Entrepreneurship Opportunities
You can start your own business after experience
1. Diagnostic / Toxicology Lab

e Drug testing lab
e Blood/urine toxicology testing

e & Income: I5-20 LPA (depends on scale)
2. Environmental Consultancy

e Pollution testing
e« Water/air quality analysis

¢ Work with industries
3. Pharma Consulting

e Drug safety consulting

e Regulatory services
4. Food & Chemical Testing Lab

e Test adulteration / toxins in food

Internship Opportunities

¢ Government labs

e Pharma companies



o Hospitals

e Universities

Popular organizations:

e Central Forensic Science Laboratory
e Tamil Nadu Forensic Sciences Department

e Indian Council of Medical Research
Stipend:
e 35,000 -%15,000/month (sometimes unpaid)

TNPSC Forensic Science (JSO) Exam

e Post: Junior Scientific Officer (JSO) in the Forensic Sciences Department.

« Exam Structure:

o Paper I (Subject Paper - 300 Marks): Post-graduate level questions
specifically on Forensic Science (e.g., Forensic Biology, Chemistry,
Toxicology, Physical Evidence).

o Paper II (200 Marks): Divided into Part A (Tamil Eligibility Test) and
Part B (General Studies).

« Syllabus Focus: Topics include Forensic Biology, DNA typing, Toxicology,
Forensic Physics, Instrumental Analysis (Chromatography, Microscopy),
and Scene of Crime investigation.

e Selection Process: Computer-based test (written) followed by an oral test
(interview).

o Eligibility: Typically requires a postgraduate degree in Forensic Science
or specific science disciplines (Chemistry, Biology, etc.) depending on the

vacancy.
SCHEME OF EXAMINATION:

OBJECTIVE TYPE (CBT METHOD) AND ORAL TEST



Minimum Qualifying Marks
for Selection
Subject Duration Maximum Marks | SCs,SC(A)s,STs,M
BCs/DCsBC(OBC | others
M)s8& BCMs
Paper —I:- 3 Hours 300 153 204
(PG Degree Standard)
(200 Questions)
1) Forensic Science(Code
No.226)
2) Biology (Code No.227)
3)Chemistry (Code No.228)
4) Physics (Code No.229)
S5)Computer Science (Code
No.287
Paper — II:- 3 Hours 150
Part-A Note:
Tamil Eligibility Test Minimum
(SSLC Standard) qualifying marks
(100 questions/ 150 marks) — 60 marks (40%
of 150) Marks
secured in Part-A
of Paper-II will
not be taken into
account for
ranking.
Part-B(General Studies) 150
(Code No:003)
(100 questions) (150 marks)
General Studies
(Degree  Standard) - 75
questions
AndAptitude and Mental
Ability
Test(SSLC Standard) - 25
questions
iii. Interview and Records 60
Total 510
NCO CODES
Standard Code Description
NCO-2015 2113 Toxicology Analyst
NCO-2015 2131 Environmental
Toxicologist
NCO-2015 2133 Pharmacologist




NCO-2015 2133 Clinical Toxicologist
NCO-2015 3212 Lab Technician
NCO-2015 2119 Forensic Toxicologist
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