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We are extremely happy to present this book, the life sciences industry has made immense 
development in the field of medicines. There is a lot of scope for students opting for life sciences in 
the near future. 
 
CBSE has introduced Life Sciences as an optional course at secondary and Senior Secondary level.  
 
Scientists today are capable of generating more data in a day than their predecessors 20 years ago 
could have generated in an entire career. This ability to rapidly generate data has also created a 
number of new scientific challenges. We are no longer in an era where data can be processed by 
loading it into a spreadsheet and making a couple of graphs. In order to distil scientific knowledge 
from these datasets, we must be able to identify and extract nonobvious relationships. 
  
This book is divided into 6 units. All the topics are covered in simple language, with pictures to make 
it more interesting. As homework, at the end of every unit there is a set of questions, for revision 
purpose. 
  
The team of authors is thankful to CBSE (Skill Education) for their untiring efforts for bringing out the 
handbook on time. It is a pleasure for the authors to express their special thanks to the CBSE (Skill 
Education) advisors and other coordinating staff members.  
 
The book has been made with lot of efforts, still there may be some errors, so valuable suggestions 
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Objectives 

 
At the end of the unit, you should be able to: 
 

• Understand life sciences industry according to global and Indian context. 

• Identify diverse career opportunities in the pharmaceutical and biotechnology sectors. 

• Understand the required qualifications, skills, and educational pathways for different career 
options. 
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Unit 1.1 Life Sciences Industry 

A. What are Life Sciences 

 
The life sciences are supportive in bettering the standard and quality of life. Life sciences have 

applications in medicine, health, pharmaceutical, food science and agriculture industries. 

We define "Life Sciences" to encompass companies in the fields of cosmeceuticals, 

pharmaceuticals, nutraceuticals, biomedical technologies, biotechnology, life systems technologies, 

food processing, biomedical devices, environmental, and institutions and organizations that devote 

the majority of their efforts in the varied stages of research, development, commercialization and 

technology transfer.  

Usually we define 'Life Sciences' as all sciences that have to do with 'organisms', like animals, human 

beings and plants. 

 

 

Life Sciences Sector Map 

 

B. How does it impact Human Life? 

Lifesciences, which encompasses a range of scientific disciplines such as biology, genetics, 

biochemistry, and pharmacology, has a profound impact on human life in various ways. Some of the 

key areas in which life sciences impact human life include: 

Improved Health : Lifesciences research has led to significant advancements in medicine and 

Pharmaceuticals, including the development of new drugs, vaccines, and medical devices. These 

innovations have contributed to the prevention and treatment of various diseases, leading to 

increased life expectancy and better quality of life for individuals. 

Disease prevention: Lifesciences research has also helped to identify risk factors for diseases and 

develop preventive measures such as screening programs, lifestyle interventions, and genetic 

testing. This has contributed to the prevention and early detection of diseases, reducing the burden 

of illness on individuals and society 
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. 

Disease Prevention 

Biotechnology: Lifesciences research has led to the development of biotechnology, which involves 

using living organisms and biological processes to produce products and services. Biotechnology 

has led to the development of new products such as genetically modified crops, biofuels, and 

biopharmaceuticals, which have the potential to improve food security, energy production, and 

healthcare. 

Environmental conservation: Lifesciences research has contributed to our understanding of the 

impact of human activities on the environment and has led to the development of strategies for 

environmental conservation and sustainable development. 

Overall, life sciences research has had a significant impact on human life, contributing to improved 

healthcare, disease prevention, biotechnology, and environmental conservation. 

 

C. A sector with highest level of technology intervention 

The life sciences sector comprises a range of industries, including pharmaceuticals, biotechnology, 

medical devices, and diagnostics. Among these, the biotechnology industry is often considered to 

have the highest level of technology intervention. 

Biotechnology involves using living organisms or their components to develop products and services 

that can be used in a range of industries, including healthcare, agriculture, energy, and environmental 

conservation. Biotechnology products include vaccines, genetically modified crops, biofuels, and 

biopharmaceuticals, which are developed using advanced technologies such as gene editing, 

synthetic biology, and nanotechnology. 

The biotechnology industry is characterized by a high level of research and development (R&D) 

spending, with companies investing heavily in developing new products and technologies. 

Biotechnology products often require significant R&D efforts to develop, test, and bring to market, and 

many biotechnology companies have a strong focus on innovation and technology development. 

Moreover, the biotechnology industry also relies heavily on data analysis, artificial intelligence, and 

machine learning to analyse complex biological data and identify new drug targets, biomarkers, and 

therapeutic interventions. Therefore, the biotechnology sector is often considered to be at the forefront 

of technological innovation and intervention within the life sciences industry. 
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Unit 1.2 Pharmaceutical Industry and its importance  

A. Various Business and Product Lines: 

 

The pharmaceutical industry involves the development, production, and sale of drugs for the 

treatment and prevention of diseases. This industry encompasses a wide range of businesses and 

product lines, including: 

 

Branded Drugs: These are drugs that are marketed under a brand name and are protected by 

patents, which provide exclusivity for a set period of time. 

 

Generic Drugs: These are drugs that are produced and sold after the patent on a branded drug has 

expired, and are typically sold at a lower price than the branded version. 

 

Generic Drugs 

 
Over-The-Counter (OTC) Drugs: These are drugs that can be purchased without a prescription, 

such as pain relievers, cough and cold medicines, and allergy medications. 

 

Biologics: These are drugs that are produced using living organisms, such as proteins and 

antibodies, and are used to treat a wide range of diseases, including cancer, autoimmune disorders, 

and infectious diseases. 

 

Vaccines: These are products that are used to prevent infectious diseases by stimulating the body's 

immune system to produce antibodies. 

 

Vaccines 

B. Indian Context: 
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The Indian pharmaceutical industry is a significant contributor to the country's economy and is one 

of the largest producers of generic drugs in the world. The industry has a strong focus on producing 

affordable medicines and has become an important supplier of medicines to both domestic and 

international markets. The Indian pharmaceutical industry is also active in areas such as biologics, 

vaccines, and contract manufacturing. 

 

C. Global Context: 

The global pharmaceutical industry is a highly competitive and rapidly evolving sector, with a focus 

on innovation, cost-effectiveness, and regulatory compliance. The United States is currently the 

largest market for pharmaceutical products, followed by Europe and Asia-Pacific. The industry is 

characterized by a complex and evolving regulatory environment, as well as ongoing challenges 

related to intellectual property protection, pricing, and access to medicines. 

 

D. Future Outlook: 

The future outlook for the pharmaceutical industry is positive, with several key trends expected to 

shape the industry in the coming years. These include the increasing focus on precision medicine 

and personalized healthcare, the growing importance of biologics and biosimilars, and the increasing 

use of digital technology and data analytics in drug development and patient care. The industry is 

also likely to see continued investment in research and development, particularly in areas such as 

gene editing, gene therapy, and immunotherapy. However, the industry will need to address 

challenges such as rising healthcare costs, regulatory complexity, and pricing pressures to continue 

to grow and remain competitive. 
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Unit 1.3 Biotechnology Industry and its importance  

 

A.Various Business and Product Lines: 

The biotechnology industry involves the use of living organisms or biological processes to develop 

new products or processes. This industry encompasses a wide range of businesses and product lines, 

including: 

Biopharmaceuticals: The development of drugs using biotechnology, such as recombinant proteins, 

monoclonal antibodies, and gene therapies. 

Agricultural biotechnology: The development of genetically modified crops, plant breeding, and 

agricultural biotechnology products. 

Industrial biotechnology: The use of biotechnology to develop sustainable and environmentally 

friendly industrial processes, such as the production of biofuels, bioplastics, and other bioproducts. 

Environmental biotechnology: The use of biotechnology to address environmental challenges, such 

as pollution control, waste treatment, and bioremediation. 

Diagnostics: The development of diagnostic tests and technologies that use biotechnology to detect 

diseases and monitor patient health. 

 

B. Indian Context 

The Indian biotechnology industry has seen significant growth over the past few years, driven by 

factors such as a large and skilled workforce, a strong research and development ecosystem, and 

government support. The industry has a strong focus on biopharmaceuticals, with several Indian 

companies developing and manufacturing biologics for both domestic and international markets. In 

addition, the Indian biotechnology industry is also active in areas such as agricultural biotechnology, 

industrial biotechnology, and environmental biotechnology. 

 

C. Global Context 

The global biotechnology industry is a rapidly growing sector that is expected to continue to expand 

in the coming years. The industry is driven by factors such as the increasing demand for innovative 

drugs and treatments, the need for sustainable and environmentally friendly industrial processes, and 

the growing focus on precision medicine and personalized healthcare. The United States is currently 

the largest biotechnology market, followed by Europe and Asia-Pacific. 

 

D. Future Outlook 

The future outlook for the biotechnology industry is positive, with several key trends expected to shape 

the industry in the coming years. These include the increasing focus on precision medicine and 

personalized healthcare, the growing importance of biopharmaceuticals and biosimilars, and the 

increasing use of biotechnology in agriculture, industry, and environmental management. The industry 

is also likely to see continued investment in research and development, particularly in areas such as 

gene editing, synthetic biology, and cell therapy. However, the industry will need to navigate 
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challenges such as regulatory complexity, intellectual property protection, and access to funding to 

continue to grow and thrive in the future. 

  



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

14 

Unit 1.4 Contract Research Industry and its importance  

 

A. Various Business and Product Lines: 

The contract research industry provides outsourced research and development services to the 

pharmaceutical, biotechnology, and medical device industries. The industry encompasses a wide 

range of businesses and product lines, including: 

Preclinical Research: The testing of new drugs and medical devices in animal models to determine 

safety and efficacy. 

Clinical Research: The testing of drugs and medical devices in human subjects to determine safety 

and efficacy. 

Data Management and Biostatistics: The collection, management, and analysis of clinical trial data. 

Regulatory Affairs: The management of regulatory submissions and compliance with regulations. 

Medical Writing: The development of scientific documents, such as study protocols, clinical study 

reports, and regulatory submissions. 

 

B. Indian Context: 

The contract research industry in India has experienced significant growth over the past few years, 

driven by factors such as a large and skilled workforce, a strong research and development 

ecosystem, and cost competitiveness. The industry has a strong focus on clinical research, with 

several Indian companies providing clinical trial management services for both domestic and 

international clients. In addition, Indian contract research organizations (CROs) are also active in 

areas such as preclinical research, data management, and regulatory affairs. 

 

C. Global Context: 

The global contract research industry is a rapidly growing sector that is expected to continue to expand 

in the coming years. The industry is driven by factors such as the increasing demand for outsourcing 

services, the growing complexity of clinical research, and the need for cost-effective solutions. The 

United States is currently the largest market for contract research services, followed by Europe and 

Asia-Pacific. 

 

D. Future Outlook: 

The future outlook for the contract research industry is positive, with several key trends expected to 

shape the industry in the coming years. These include the increasing use of technology and data 

analytics in clinical research, the growing demand for specialized services such as rare disease 

research and real-world evidence studies, and the increasing focus on patient-centric clinical trials. 

The industry is also likely to see continued growth in emerging markets such as India and China, as 

well as consolidation and partnerships among CROs to provide a broader range of services. However, 

the industry will need to address challenges such as regulatory compliance, data privacy, and quality 

control to continue to grow and remain competitive. 
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Activity: - 

1. Identify diverse career opportunities in the pharmaceutical and biotechnology sectors. 

2. Understand the required qualifications, skills, and educational pathways for different career 

options. 
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Unit 1.5 Occupational Value Chain in Life Sciences Sector 

A. Occupations and their Purpose 

The life sciences sector encompasses a wide range of occupations that contribute to the development, 

production, and distribution of medicines, medical devices, and other healthcare products. Here are 

some of the key occupations in the life sciences sector and their purpose: 

Research and Development Scientists: These professionals conduct research to discover and 

develop new drugs, medical devices, and other healthcare products. Their purpose is to identify new 

treatments and therapies that can improve patient outcomes and advance the field of medicine. 

Clinical Research Associates (CRAs): These professionals manage and monitor clinical trials, 

ensuring that they are conducted in accordance with regulatory requirements and ethical guidelines. 

Their purpose is to ensure that clinical trial data is accurate, reliable, and can be used to support 

regulatory approval of new drugs and medical devices. 

Quality Assurance and Quality Control Professionals: These professionals ensure that healthcare 

products meet regulatory requirements and are safe and effective for patient use. Their purpose is to 

ensure that the products meet rigorous standards for quality and safety. 

Regulatory Affairs Professionals: These professionals manage regulatory submissions and ensure 

compliance with regulatory requirements for the development, approval, and marketing of healthcare 

products. Their purpose is to ensure that healthcare products meet the regulatory requirements for 

safety, efficacy, and quality. 

Sales and Marketing Professionals: These professionals promote and sell healthcare products to 

healthcare providers and patients. Their purpose is to ensure that healthcare products are accessible 

to patients who need them and that they are used appropriately and effectively. 

Manufacturing and Production Professionals: These professionals are responsible for the 

manufacturing and production of healthcare products, ensuring that they are produced in accordance 

with regulatory requirements and quality standards. Their purpose is to ensure that healthcare 

products are manufactured to the highest standards of quality, safety, and efficacy. 

Overall, the purpose of all these occupations is to contribute to the development, production, and 

distribution of healthcare products that improve patient outcomes and advance the field of medicine. 

 

B. Educational Levels and career options  

The life sciences sector encompasses a broad range of fields, including biology, genetics, 

biochemistry, pharmacology, neuroscience, and many others. As such, there are a variety of 

educational levels and career options available within this sector. 

Here are some common educational levels and career options within the life sciences sector: 

High school diploma or equivalent: With a high school diploma or equivalent, you may qualify for 

entry-level positions in the life sciences sector, such as lab technician or research assistant. 

Associate's Degree: An associate's degree in a life science field, such as biology or biotechnology, 

can qualify you for more advanced roles, such as laboratory technician or clinical research coordinator. 

Bachelor's Degree: A bachelor's degree in a life science field can open up many career options, 

including roles in research and development, clinical trials management, medical writing, and 

pharmaceutical sales. 
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Master's Degree: A master's degree in a life science field can qualify you for more specialized roles, 

such as medical science liaison, regulatory affairs specialist, or biostatistician. 

Doctoral Degree: A doctoral degree, such as a Ph.D. in a life science field, can prepare you for 

careers in academia, research and development, or leadership positions in the industry. 

 

• Career options in the life sciences sector are vast and varied, with opportunities in academia, 

government, nonprofit organizations, and the private sector. Some common career options 

include: 

Research Scientist: Conducts experiments and research to advance knowledge in the field of life 

sciences. 

Medical Writer: Writes and edits scientific documents, such as clinical study reports, regulatory 

submissions, and manuscripts for scientific journals. 

Clinical Research Coordinator: Coordinates clinical trials to evaluate new medical treatments and 

therapies. 

Biotech Sales Representative: Promotes and sells biotech products and services to healthcare 

providers and institutions. 

Regulatory Affairs Specialist: Ensures compliance with regulatory agencies and develops strategies 

for obtaining regulatory approvals for new products. 

Medical Science Liaison: Serves as a scientific expert and provides education and support to 

healthcare professionals. 

Biostatistician: Applies statistical methods to analyse and interpret data from clinical trials and other 

research studies. 

These are just a few examples of the many career options available in the life sciences sector. Your 

choice of career will depend on your educational background, skills, interests, and career goals. 

C. Occupations and job roles for future demand 

The life sciences industry is a rapidly growing sector that encompasses a wide range of fields such as 

biotechnology, pharmaceuticals, medical devices, and healthcare. With advances in technology and 

innovation, the demand for skilled professionals in the life sciences industry is expected to increase 

in the future. Here are some of the occupations in life sciences that are likely to experience high 

demand in the future: 

Biostatistician: Biostatisticians play a crucial role in designing, analysing, and interpreting data from 

clinical trials and other research studies. They use statistical methods to identify patterns and trends 

that can inform decision-making in the development of new drugs and medical devices. 

Medical Science Liaison: Medical Science Liaisons (MSLs) are scientific experts who work with 

healthcare professionals to provide education and support on new medical products and therapies. 

They act as a bridge between the scientific and medical communities and play a critical role in ensuring 

that new treatments are adopted and used effectively. 

Bioinformatics Specialist: Bioinformatics is a field that combines computer science and biology to 

analyse and interpret large amounts of biological data. Bioinformatics specialists use their expertise 

in computational biology and data analysis to develop new drugs and therapies. 
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Genetic Counsellor: Genetic counsellors work with individuals and families to assess their risk of 

inherited diseases and provide information on genetic testing and treatment options. With the 

increasing availability of genetic testing, the demand for genetic counsellors is expected to grow. 

Data Scientist: Data scientists use their expertise in statistics, machine learning, and data analysis 

to uncover insights and patterns in large datasets. In the life sciences industry, data scientists play a 

crucial role in developing new drugs and therapies, optimizing clinical trials, and improving patient 

outcomes. 

Quality Assurance Specialist: Quality Assurance (QA) specialists ensure that products and services 

in the life sciences industry meet regulatory and quality standards. They play a critical role in ensuring 

patient safety and product efficacy. 

Regulatory Affairs Specialist: Regulatory Affairs (RA) specialists are responsible for ensuring that 

products and services in the life sciences industry meet regulatory requirements. They play a crucial 

role in obtaining regulatory approval for new products and ensuring ongoing compliance with 

regulations. 

These are just a few examples of the occupations and job roles in the life sciences industry that are 

likely to experience high demand in the future. As the industry continues to grow and evolve, new job 

roles and opportunities will emerge, creating exciting new career paths for those interested in the life 

sciences. 

 

D. Essential Skills for Careers in Pharmaceuticals and Biotechnology 

 

• Critical Thinking: Develop the ability to evaluate information, think logically, and draw conclusions 

based on evidence. Practice identifying patterns and making connections between different 

concepts. 

• Communication Skills: Work on expressing ideas clearly and effectively, both verbally and in 

writing. Practice presenting findings and explaining scientific concepts to others. 

• Attention to Detail: Cultivate a habit of paying close attention to details, especially when 

conducting experiments or recording data. Accuracy is essential in scientific research and analysis. 

• Teamwork: Learn to collaborate with peers on group projects and experiments. Practice sharing 

ideas, listening to others, and working together to achieve common goals. 

• Problem-Solving: Develop problem-solving skills by tackling challenges and finding creative 

solutions. Practice thinking critically and exploring different approaches to solve problems. 

• Safety Awareness: Understand the importance of safety in laboratory settings. Learn about proper 

handling of chemicals, equipment, and laboratory procedures to prevent accidents and injuries. 

• Curiosity and Initiative: Cultivate a curious mindset and be eager to learn about new scientific 

discoveries and technologies. Take initiative in exploring topics of interest and seeking out 

opportunities for learning and growth. 

• Ethical Conduct: Learn about ethical considerations in scientific research and practice. 

Understand the importance of honesty, integrity, and respect for ethical guidelines and regulations. 

 

E. Prominent Leaders and Success Stories 

India has a rapidly growing life sciences industry and has produced many prominent leaders in the 

field. Here are some examples of the most notable leaders and their success stories: 
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Kiran Mazumdar-Shaw: Kiran Mazumdar-Shaw is the founder and chairperson of Biocon Limited, 

one of India's largest biotech companies. She is a pioneer in the biotech industry in India and has 

been a strong advocate for the development of the sector. She was listed among Time magazine's 

100 most influential people in the world in 2020. 

Dr. Reddy's Laboratories: Dr. K. Anji Reddy is the founder of Dr. Reddy's Laboratories, one of India's 

leading pharmaceutical companies. He was a pioneer in the development of generic drugs and was 

instrumental in making affordable drugs available to millions of people in India and around the world. 

Dr. Yusuf Hamied: Dr. Hamied is the chairman of Cipla, a leading Indian pharmaceutical company. 

He has been a strong advocate for affordable healthcare and has played a key role in making 

lifesaving drugs available to people in developing countries. 

Dr. Vijay Chandru: Dr. Chandru is a computer scientist and the founder of Strand Life Sciences, a 

company that specializes in genomic research and personalized medicine. He has been a pioneer in 

the field of bioinformatics and has been recognized for his contributions to the development of 

personalized medicine in India. 

Dr. Renu Swarup: Dr. Swarup is the Secretary of the Department of Biotechnology and a key player 

in shaping India's biotech industry. She has been instrumental in the development of several initiatives 

aimed at promoting research and innovation in the sector. 

These are just a few examples of the many leaders in the life sciences sector in India. Their success 

stories serve as inspiration for future generations of scientists and entrepreneurs, and their work has 

the potential to transform healthcare and improve the lives of people in India and around the world. 

Activity: - 

1. List down various career path that you find interesting in different sectors of Life sciences 

(pharmaceutical and biotechnology) field. 

2. List down various higher education path that you can choose for continuing your education in 

life sciences field. 

 

Check your Progress. 

A. Fill in the Blanks: 

1. Life sciences encompass a wide range of fields such as __________, __________, and 

__________. 

2. Life sciences have applications in medicine, health, pharmaceuticals, food science, and 

__________ industries. 

3. Usually, 'Life Sciences' refers to sciences related to organisms like __________, 

__________, and __________. 

B. Multiple Choice Questions: 

4. What is the primary purpose of life sciences? 

A) To study inanimate objects 

B) To improve the quality of life 

C) To explore outer space 
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D) To study historical events 

5. Which industry within life sciences is often considered to have the highest level of technology 

intervention? 

A) Pharmaceutical 

B) Biotechnology 

C) Agriculture 

D) Food processing 

6. Biotechnology involves the use of living organisms or biological processes to develop: 

A) New electronic gadgets 

B) New food recipes 

C) New products or processes 

D) New fashion trends 

C. State whether the following are True or False: 

7. Biotechnology does not impact human life in any significant way. (True/False) 

8. Life sciences research has led to advancements only in healthcare and medicine. 

(True/False) 

9. The Indian pharmaceutical industry is primarily focused on producing expensive medicines. 

(True/False) 
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Hygiene, cleaning, and sanitization at workplace as well in class & 

laboratory 
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Objectives 

At the end of the unit, you should be able to: 

 

• Understand the impact of cleanliness on health, well-being, and productivity in the 

workplace. 

• Recognize the Importance of proper waste management in maintaining cleanliness and 

preventing hazards. 

• Comprehend cleaning schedules and responsibilities. 
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Unit 2.1 Hygiene, Cleaning & Sanitization at Workplace 

 

2.1 What is hygiene? 

Hygiene refers to the practices and habits that promote cleanliness and good health. It includes 

actions that prevent the spread of germs, viruses, and bacteria, and maintain a clean and healthy 

environment. 

Example: Think about washing your hands before eating or covering your mouth when sneezing. 

These are all hygiene practices that keep us healthy and prevent the spread of illnesses. 

 

Hygiene Practices 

 

Good hygiene practices include things like washing your hands regularly, brushing your teeth, bathing 

or showering, and keeping your surroundings clean. These practices help to prevent the spread of 

infectious diseases and illnesses, and also contribute to a general sense of well-being. 

Hygiene is important in all aspects of life, including personal hygiene, food hygiene, and environmental 

hygiene. In healthcare settings, hygiene is especially critical to prevent the spread of infections and to 

maintain a safe and healthy environment for patients and healthcare workers. 

 

2.2 What is cleaning? 

Cleaning is the process of removing dirt, dust, grime, and other unwanted substances from surfaces, 

objects, or environments. The goal of cleaning is to create a clean and hygienic environment that is 

safe, healthy, and pleasant to live or work in. 

Example: Imagine sweeping the floor to get rid of dust or wiping down a table to remove spills. These 

are all part of the cleaning process that keeps our surroundings tidy. 
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Cleaning 

Cleaning can involve various methods and techniques, depending on the type of surface or object 

being cleaned. Common cleaning methods include sweeping, vacuuming, dusting, wiping, and 

scrubbing. Cleaning may also involve the use of cleaning products such as detergents, disinfectants, 

and sanitizers to remove dirt and kill germs and bacteria. 

Regular cleaning is important for maintaining a clean and healthy environment. It can help prevent the 

spread of germs, reduce the risk of infection, and improve overall hygiene. Regular cleaning can also 

help extend the life of equipment and facilities by preventing damage and wear caused by dirt, dust, 

and other contaminants. 

Overall, cleaning is an important aspect of maintaining a clean, safe, and healthy environment, 

whether it's at home, in the workplace, or in public spaces. 

 

2.3 Importance of Hygiene and cleaning at personal level 

Maintaining good hygiene and cleanliness at a personal level is important for several reasons: 

Preventing the spread of germs: Proper hygiene practices like washing your hands regularly, 

covering your mouth when you cough or sneeze, and cleaning frequently touched surfaces can help 

prevent the spread of germs that cause illnesses like colds, flu, and COVID-19. 

Promoting good health: Good hygiene practices like bathing or showering, brushing your teeth, and 

washing your hands can help prevent infections and illnesses that can lead to more serious health 

problems. 

 

Good Health 

Enhancing self-esteem: Good personal hygiene can help enhance self-esteem by making you feel 

good about yourself and boosting your confidence. 
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Preventing body Odor: Good personal hygiene practices like showering or bathing regularly, using 

deodorant, and washing your clothes can help prevent body Odor and improve your overall hygiene. 

Preventing skin infections: Proper hygiene practices like washing your hands regularly and keeping 

your skin clean can help prevent skin infections and other skin-related problems. 

Overall, good hygiene practices and cleaning at a personal level are essential for maintaining good 

health, preventing the spread of infectious diseases, and promoting well-being. By making hygiene 

and cleanliness a priority, individuals can create a cleaner, healthier, and more comfortable 

environment for themselves and those around them. 

 

2.4 Impact of cleanliness on health, well-being, and productivity in the workplace 

When the workplace is clean and hygienic, it creates a safe and comfortable environment for 

everyone. Here's how cleanliness impacts different aspects of the workplace: 

1. Health: A clean workplace helps prevent the spread of germs and reduces the risk of illnesses such 

as colds, flu, and other infections. By regularly cleaning and sanitizing common areas, surfaces, 

and equipment, employees are less likely to get sick, leading to fewer sick days and improved 

overall health. 

2. Well-being: Cleanliness contributes to a positive work environment and promotes employee well-

being. When the workplace is tidy and organized, employees feel more motivated, focused, and 

satisfied with their surroundings. A clean environment also reduces stress and anxiety levels, 

fostering a better work-life balance. 

3. Productivity: A clean and hygienic workplace can significantly impact productivity levels. Employees 

are more likely to be efficient and focused when they're working in a clean environment. 

Additionally, a clutter-free workspace minimizes distractions and allows employees to concentrate 

on their tasks, leading to increased productivity and better performance. 

2.5 Consequences of poor hygiene and sanitation practices 

Health Risks: Poor hygiene and sanitation can lead to an increased risk of illnesses and infections 

among employees. Bacteria, viruses, and other pathogens can thrive in unclean environments, 

leading to outbreaks of diseases such as colds, flu, gastroenteritis, and skin infections. 

Reduced Productivity: Illnesses caused by poor hygiene can result in higher absenteeism rates and 

reduced productivity levels among employees. When employees are sick or absent from work, it can 

disrupt workflow, delay projects, and decrease overall productivity. 

Negative Impact on Morale: A workplace with poor hygiene and sanitation practices can negatively 

impact employee morale and satisfaction. Employees may feel demotivated, uncomfortable, and 

dissatisfied with their working conditions, leading to lower morale and higher turnover rates. 

Safety Hazards: Unclean and unsanitary conditions can create safety hazards in the workplace. 

Slippery floors, cluttered workspaces, and unhygienic food preparation areas can increase the risk of 

accidents, injuries, and workplace incidents. 

Damage to Reputation: Poor hygiene and sanitation practices can damage the reputation of a 

business or organization. Customers, clients, and visitors may perceive an unclean workplace as 

unprofessional, which can tarnish the organization's image and lead to loss of trust and credibility. 

Example 
Imagine a classroom where students don't wash their hands regularly or clean their desks after eating. 
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As a result, germs start spreading easily, and soon many students catch colds or stomach bugs. This 
means they miss school, fall behind in their studies, and can't participate in fun activities with their 
friends. 

Now, let's think about a restaurant kitchen where the cooks don't clean their equipment properly or 

store food at the right temperature. Customers who eat there might get food poisoning and become 

sick, which could harm the restaurant's reputation and cause it to lose customers. 

In both of these examples, poor hygiene and sanitation practices have serious consequences. They 

not only affect people's health but also impact their ability to work, study, and enjoy life. That's why it's 

essential for everyone, including students, to understand the importance of cleanliness and sanitation 

in any environment. 

Activity:- 

1.Prepare a checklist of the hygiene standards required in the school area.  

2.Demonstrate how cleanliness help in preventing the spread of infections and diseases 

 

2.6 Hygiene and cleaning at workplace as well in class & laboratory 

Maintaining good hygiene and cleaning practices in a laboratory and classroom is essential for several 

reasons: 

Preventing the spread of germs: Proper hygiene practices like washing hands regularly, wearing 

gloves, and covering the mouth and nose when coughing or sneezing can help prevent the spread of 

germs that cause illnesses. 

Prevent Spread of Germs 

Maintaining a safe environment: Laboratories and classrooms can contain hazardous materials and 

equipment, so proper cleaning practices can help prevent accidents and injuries. 

Protecting equipment and facilities: Regular cleaning and maintenance can help protect equipment 

and facilities from damage and wear caused by chemicals, biological materials, and other 

contaminants. 

Enhancing productivity: A clean and well-maintained laboratory or classroom can help boost 

productivity by creating a more pleasant and comfortable environment for students and researchers 

to work in. 

Improving accuracy and reproducibility of results: Proper cleaning practices can help ensure that 

experiments and research are conducted in a consistent and reliable manner, improving the accuracy 

and reproducibility of results. 
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Overall, good hygiene and cleaning practices in laboratories and classrooms are essential for 

maintaining a clean, safe, and healthy environment for students, researchers, and educators. By 

making hygiene and cleaning a priority, organizations can create a cleaner, healthier, and more 

productive environment for everyone. 

 

2.7 Hygiene, cleaning and sanitization at workplace as well in class  

Maintaining good hygiene, cleaning, and sanitization practices is important not just for workplaces and 

laboratories, but also for classrooms: 

Wash your hands regularly: Encourage students to wash their hands regularly, especially before 

and after meals, after using the restroom, and after coughing or sneezing. 

Use hand sanitizers: Provide hand sanitizers in the classroom and encourage students to use them. 

Cover your mouth and nose: Teach students to cover their mouths and noses while coughing or 

sneezing to prevent the spread of germs. 

Clean your desk: Encourage students to clean their desks regularly with a disinfectant spray or wipe. 

Keep the classroom clean: Ensure that the classroom is regularly cleaned and disinfected, 

especially high-touch areas such as doorknobs, light switches, and shared equipment. 

Dispose of waste properly: Teach students to dispose of waste properly in designated bins. 

Avoid sharing personal items: Encourage students to avoid sharing personal items such as water 

bottles, food, and stationary. 

By following these simple steps, students can maintain good hygiene, cleaning, and sanitization 

practices in their classroom, which can help prevent the spread of disease and create a healthy 

learning environment 

 

2.8 Step for Maintaining Hygiene and cleaning in laboratory and research facility 

Here are some general steps that can be followed to maintain hygiene and cleaning in a classroom 

and laboratory: 

Develop a cleaning and hygiene plan: Create a cleaning and hygiene plan that outlines the 

frequency and method of cleaning, types of cleaning agents to be used, and responsible personnel. 

Provide training: Provide training to staff, students, and researchers on proper hygiene practices 

such as hand washing, wearing gloves, and covering mouth and nose when coughing or sneezing. 

Use proper cleaning agents and equipment: Use appropriate cleaning agents and equipment that 

are effective against germs and bacteria without damaging surfaces or equipment. 

Regular cleaning and disinfection: Regularly clean and disinfect surfaces, equipment, and materials 

used in experiments or research. 

Promote personal hygiene: Encourage personal hygiene among students, staff, and researchers, 

such as frequent hand washing, proper disposal of waste, and covering nose and mouth while 

coughing or sneezing. 

Proper storage and disposal: Store chemicals and hazardous materials in designated areas, and 

dispose of waste properly. 
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Conduct regular inspections: Conduct regular inspections to identify and address potential hazards 

and ensure that cleaning and hygiene practices are being followed. 

By following these steps, classrooms and laboratories can be maintained in a clean, safe, and healthy 

environment for students, staff, and researchers. 

 

2.9 Different cleaning methods, tools, and products 

1. Cleaning Methods: 

• Sterilization: Using methods such as autoclaving, irradiation, or chemical sterilization to 

eliminate microorganisms and achieve a sterile environment for pharmaceutical products, 

biotech experiments, and medical devices. 

• CIP (Clean-in-Place) and SIP (Sterilize-in-Place): Automated cleaning and sterilization 

processes used in biotech and pharmaceutical manufacturing to clean and sterilize 

equipment, piping, and vessels without disassembly. 

• Sanitization: Employing methods like chemical sanitization or heat treatment to reduce 

microbial contamination on surfaces, equipment, and facilities in pharmaceutical and 

biotech settings. 

• Validation: Implementing procedures to validate and verify the effectiveness of cleaning 

processes, ensuring compliance with regulatory requirements in pharmaceutical, biotech, 

and medical device manufacturing. 

2. Cleaning Tools: 

• Cleanroom Equipment: Specialized tools and equipment designed for use in cleanroom 

environments to prevent contamination, including cleanroom wipes, mops, and vacuum 

cleaners. 

• Autoclaves: High-pressure steam sterilizers used to sterilize equipment, instruments, and 

media in pharmaceutical, biotech, and medical device manufacturing. 

• Ultrasonic Cleaners: Devices that use ultrasound waves to clean delicate medical 

instruments and equipment by removing dirt and contaminants from surfaces. 

3. Cleaning Products: 

• Disinfectants and Antiseptics: Chemical agents used to disinfect surfaces, 

equipment, and skin to prevent the spread of pathogens and maintain sterility in 

pharmaceutical and biotech facilities. 

• Detergents and Solvents: Cleaning agents used to remove dirt, grease, and other 

residues from equipment, surfaces, and components in medical device manufacturing 

and biotech laboratories. 

• Validation Reagents: Chemical indicators and test kits used to validate and monitor 

cleaning processes, ensuring that desired cleanliness and sterility levels are 

achieved. 

Activity :- 

1. Addressing personal hygiene challenges in the workplace, such as shared spaces and 
facilities 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

29 

2. Techniques for effective cleaning and sanitization, including proper application and contact 
times 
 

2.10 Importance of proper waste management in maintaining cleanliness and preventing 

hazards 

Proper waste management plays a crucial role in maintaining cleanliness and preventing hazards in 

workplaces, especially in industries like pharmaceuticals, biopharma, and medical devices  

1. Preventing Pollution: Proper waste management ensures that waste materials, such as 

chemicals, packaging materials, and contaminated items, are disposed of safely and 

responsibly. This helps prevent pollution of the environment, including air, water, and soil, 

which can harm living organisms and ecosystems. 

Imagine a pharmaceutical company that produces medicines to treat illnesses. If they don't 

dispose of their chemical waste properly, it could end up contaminating nearby rivers or soil. 

This pollution can harm aquatic life, affect the quality of drinking water, and damage crops 

grown in the area 

2. Reducing Health Risks: Incorrect disposal of waste can pose serious health risks to 

employees and the surrounding community. For example, hazardous chemicals or medical 

waste that is not properly managed can lead to contamination of water sources or exposure to 

harmful substances, resulting in illnesses or injuries. 

3. Maintaining Cleanliness: Effective waste management practices help keep the workplace 

clean and hygienic. By properly segregating, storing, and disposing of waste, employees can 

prevent littering, odors, and unsanitary conditions that may attract pests or contribute to the 

spread of germs and diseases. 

4. Compliance with Regulations: Industries like pharmaceuticals, biopharma, and medical 

devices are subject to strict regulations and guidelines regarding waste management. Proper 

disposal methods ensure compliance with legal requirements, avoiding fines, penalties, and 

legal liabilities for the company. 

5. Promoting Sustainability: Implementing sustainable waste management practices, such as 

recycling, reuse, and waste minimization, can help reduce the environmental impact of 

operations. This not only conserves natural resources but also saves costs associated with 

waste disposal and promotes a positive corporate image. 

Activity:- 

1. Classifying different types of waste and understanding their appropriate disposal methods. 

2. Implementing waste segregation and recycling practices in the workplace. 
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2.11 Cleaning Schedules 

1. Keeps Things Tidy: Just like you have a timetable for your school subjects, a cleaning 

schedule helps keep different areas of the workplace tidy. It ensures that everything gets 

cleaned regularly, so there's less mess and clutter lying around. 

2. No Missed Chores: With a cleaning schedule, everyone knows what tasks need to be done 

and when. This means nobody forgets to clean something important, like the floors or the 

restroom, because it's all written down in the schedule. 

3. Saves Time and Effort: When you know exactly what needs to be cleaned each day, you can 

plan your time better. It helps you use your cleaning supplies efficiently and prevents you from 

wasting time figuring out what needs to be done. 

4. Happier Environment: A clean workplace is a happier place to be. When everything looks 

neat and tidy, it can improve everyone's mood and make the workspace more enjoyable. 

5. Staying Healthy: Regular cleaning helps get rid of germs and bacteria that can make people 

sick. By sticking to a cleaning schedule, you're helping to create a healthier environment for 

everyone. 

2.12 Cleanliness and Hygiene at Workplace 

Today, let's talk about something that affects every one of us, regardless of our age or occupation - 

cleanliness and hygiene. These two factors play a crucial role in maintaining good health and well-

being, both at school and in the workplace. 

Firstly, let's discuss schools. School is not just a place of learning; it's also a space where students 

spend a significant portion of their time. A clean and hygienic environment in schools is essential for 

creating a conducive atmosphere for learning and growth. When classrooms, laboratories, and 

common areas are clean, students are more likely to feel comfortable and focused, which can 

positively impact their academic performance. 

Moreover, promoting cleanliness and hygiene awareness among students is paramount. Simple 

habits like washing hands regularly, keeping classrooms tidy, and properly disposing of waste can go 

a long way in preventing the spread of illnesses and maintaining a healthy school environment. As 

future leaders and responsible citizens, it's essential for you to understand the importance of these 

practices and incorporate them into your daily routine. 

Now, let's shift our focus to workplaces. Whether it's an office, a factory, or any other professional 

setting, cleanliness and hygiene are non-negotiable. A clean workplace not only enhances the overall 

aesthetics but also contributes to employee well-being and productivity. Imagine trying to work in a 

cluttered and dirty environment - it's neither pleasant nor conducive to effective work. 

Maintaining cleanliness and hygiene in the workplace involves several aspects, such as regular 

cleaning of workstations, proper waste management, and maintaining cleanliness in common areas 

like kitchens and restrooms. Additionally, promoting awareness among employees about the 

importance of personal hygiene, such as handwashing and maintaining cleanliness of personal 

workspaces, is crucial for preventing the spread of germs and illnesses. 

In conclusion, whether you're at school or in the workplace, cleanliness and hygiene should always 

be given utmost importance. By adopting simple yet effective practices and spreading awareness 

among your peers, you can contribute towards creating a healthier and happier environment for 

everyone. 

Here are some simple steps we can take to promote cleanliness and hygiene in our school: 
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• Dispose of waste properly in designated bins. 

• Keep our classrooms and corridors clean by not littering. 

• Wash hands before and after meals, and after using the restroom. 

• Encourage each other to cover our mouths when coughing or sneezing to prevent the spread 

of germs. 

• Report any hygiene issues, such as broken taps or clogged drains, to the school authorities 

promptly. 

Maintaining Cleanliness and Hygiene in Labs: In laboratories, where we conduct experiments and 

handle various substances, cleanliness and hygiene are even more critical: 

• Always wear appropriate protective gear, such as lab coats, gloves, and safety goggles. 

• Clean up spills immediately to prevent accidents and contamination. 

• Wash hands thoroughly after handling chemicals or specimens. 

• Keep workstations organized and clutter-free to minimize accidents and facilitate easy 

cleaning. 

• Follow proper waste disposal protocols for hazardous materials. 

 

Activity:- 

1. Encouraging collaboration and teamwork in maintaining a clean and safe work environment. 

2. Monitoring and addressing hygiene and cleanliness issues promptly. 
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Summary: 

Maintaining hygiene and cleanliness is crucial for promoting good health and well-being, both at 

personal and workplace levels. From preventing the spread of germs to enhancing productivity, 

cleanliness plays a vital role in various aspects of life. Proper waste management, adherence to 

cleaning schedules, and promoting collaboration are essential steps in ensuring a clean and healthy 

environment. Through awareness and collaborative efforts, individuals can contribute to creating a 

safer and more hygienic environment for everyone. 

Activity : 

Section A: Fill in the Blanks 

1. __________ refers to the practices and habits that promote cleanliness and good health. 

2. __________ is the process of removing dirt, dust, grime, and other unwanted substances from 

surfaces, objects, or environments. 

3. __________ the spread of germs is a crucial aspect of maintaining good hygiene at a personal 

level. 

4. A clean and __________workplace contributes to improved health, well-being, and 

productivity. 

5. Proper __________ plays a crucial role in maintaining cleanliness and preventing hazards in 

workplaces. 

6. A __________ schedule helps keep different areas of the workplace tidy and ensures that no 

chores are missed. 

7. __________are essential for creating a conducive atmosphere for learning and growth in 

schools. 

Section B: Multiple Choice Questions 

1. What does hygiene refer to? 

A) Removing dirt from surfaces 

B) Practices promoting cleanliness and good health 

C) Chemical sterilization methods 

D) Wearing protective gear in labs 

2. What is the goal of cleaning? 

A) Creating a cluttered environment 

B) Removing unwanted substances from surfaces 

C) Spreading germs and bacteria 

D) None of the above 
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Objectives 

At the end of the unit, you should be able to: 

 

• Describe the possible actions to optimize energy consumption and minimize the energy 
wastage 

• Demonstrate the environment sustainable waste disposal process 

• Describe the possible actions to minimize environmental pollution at work.  

• Understand the importance of biodiversity in maintaining ecosystem balance. 
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Unit 3.1 Introduction to Environmental Sustainability 

3.1 Introduction 

Environment sustainability is important for all of us. 

Environmental sustainability is like taking care of our home, Earth, so that it remains a safe and healthy 

place for all living things. It involves making choices that support the health of our planet and ensure 

that future generations can enjoy the same resources and benefits that we do today. 

We all know that natural resources are limited and to be used optimally so that our future generations 

have the resources for their use. 

3.2 Importance of Energy conservation 

Energy is defined as the capacity of a system to do work. In other words, It can be explained as the 

ability to perform or complete any type of work, whether physical or mental. 

Energy conservation refers to reducing energy consumption by producing or consuming less energy. 

It is an important part of sustainable development and sustainable development.  It is one of the 

easiest processes to help the globe using pollution in addition to making use of natural energy . 

Energy conservation plays an important role in mitigating climate change. It helps in the replacement 

of non-renewable resources with renewable energy. Conserving energy is often the most cost-

effective solution to energy shortages and a greener alternative to increasing energy production. 

 Since we only have a limited amount of non-renewable energy on Earth, it is important to conserve 

energy from our current supply or use renewable resources so that our children and grandchildren 

can use it too. There are many ways, you can save or optimize electricity consumption. 

Some of the best practices to be followed include: 

• Turn off and run equipment only when required 

• Clean and maintain equipment  

• Optimise appliances 

• Optimum use of Utilities 

• Few Other Steps for Energy Optimization  

• Measure to Save Water 

 

• By learning about environmental sustainability, you can become responsible Earth caretakers. 

That means you'll stand up for rules and actions that keep our planet safe and healthy. 

 

• Tackling Big Global Problems: 

Think of environmental sustainability as a tool to tackle big problems that affect everyone, like climate 

change, pollution, and animals losing their homes. When you know about these issues, you're not 

just a student anymore – you're part of the solution! By understanding these challenges, you can 

help find ways to make our world a better place for everyone. 

 

• Doing Good in Your Own Backyard: 
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You don't need to wear a cape to be a hero for the environment. It starts right where you live – in 

your own community. You can make a difference by joining clean-up events, planting trees, and 

spreading the word about how important it is to take care of our planet. Every small action adds up 

to make a big impact 

 

• Making Smart Choices: 

Did you know that the things you buy and how you get around can affect the environment? By making 

smart choices, like using less plastic and walking instead of always riding in a car, you're helping to 

keep the Earth healthy. When you understand how your actions affect the environment, you can 

make choices that protect our planet for future generations. 

 

3.3 Relationship Between Human Activities and the Environment 

Have you ever thought about how everything we do, from the moment we wake up until we go to 

bed, affects the world around us? Let's dive into how our actions, known as human activities, are 

closely linked to the health of our environment and why it's crucial to maintain a balance for 

environmental sustainability. 

 

1. How Human Activities Impact the Environment: 

Every action we take has consequences, and many of our daily activities have a direct or 

indirect impact on the environment: 

• Using Natural Resources: When we use resources like water, air, forests, and minerals, we're 

tapping into Earth's reserves. Overusing these resources can lead to depletion, affecting 

ecosystems and biodiversity. 

• Polluting the Environment: Activities such as burning fossil fuels for energy, driving cars, and 

disposing of waste can release harmful pollutants into the air, water, and soil. This pollution 

can harm plants, animals, and humans. 

• Changing Landscapes: Urbanization, agriculture, and deforestation alter the landscape, 

leading to habitat destruction and loss of biodiversity. Animals lose their homes, and delicate 

ecosystems are disrupted. 

 

2. The Impact of Environmental Changes on Human Activities: 

Just as human activities affect the environment, changes in the environment can also affect 

us: 

• Climate Change: Rising temperatures, extreme weather events, and sea-level rise caused by 

climate change can disrupt agriculture, impact food production, and increase the frequency of 

natural disasters, affecting human livelihoods and well-being. 

• Loss of Biodiversity: Declines in biodiversity can disrupt ecosystems, reduce ecosystem 

services like pollination and clean water, and threaten food security and human health. 

• Natural Disasters: Environmental changes such as deforestation and urbanization can 

increase the risk of natural disasters like floods, landslides, and wildfires, causing damage to 

infrastructure, loss of lives, and economic hardship. 

 

3. Achieving Environmental Sustainability through Balance: 

To achieve environmental sustainability, we must find a balance between meeting human 

needs and protecting the environment: 

• Conserving Resources: We can conserve resources by reducing consumption, reusing 

items, and recycling materials. Using renewable energy sources like solar and wind power can 

also help reduce our reliance on fossil fuels. 
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• Minimizing Pollution: By adopting cleaner technologies, implementing pollution control 

measures, and practicing responsible waste management, we can minimize pollution and 

protect air, water, and soil quality. 

• Preserving Ecosystems: Protecting natural habitats, restoring degraded ecosystems, and 

promoting biodiversity conservation efforts are essential for maintaining ecosystem health and 

resilience. 

 

4. Taking Action for a Sustainable Future: 

As future leaders and stewards of the environment, Class 10 students play a vital role in 

promoting environmental sustainability: 

• Educating Others: Spread awareness about the interdependence between human activities 

and the environment and the importance of sustainable practices among your peers, family, 

and community. 

• Making Sustainable Choices: Choose eco-friendly products, conserve resources, reduce 

waste, and support initiatives that promote environmental conservation and sustainability. 

• Advocating for Change: Advocate for policies and practices that prioritize environmental 

protection, conservation, and sustainable development at local, national, and global levels. 

 

 

3.4 Optimize Usage of Electricity/Energy, Materials, and Water 

Greenery within and around the office/school premises and other corporate environments help not 

only to enhance the décor of the workplace/school but also has a positive impact on the productivity 

of the employees. Greenery helps people to concentrate on work and creates positive vibes among 

the workers, student and visitors. Apart from the introduction of greenery, the conservation of energy 

and optimization of usage are equally important. There are certain essential tools and equipment that 

are used in every workplace/school, which require electricity. For example, air conditioners, lights, 

fans, computers, are such electrical gadgets or appliances which are extensively used in the 

offices/school. Similarly, steady water supply in the washroom is another important requirement. 

Optimizing all the vital energy or commodities is significant to conserve energy and create an eco-

friendly work environment. 

3.5 What does greenery do? 

● Plants in workplaces/school purify the air; they reduce the concentration of CO2 (Carbon dioxide 

gas) and other volatile organic compounds, keeping the air fresh and healthy 

● External vegetation moderates heat in and around office block in the summertime, pulling down 

heat stress and decreasing the necessity for air-conditioning 

● Green roofs and facades proliferate insulation or the absorption capacity of heat, plummeting 

heating and cooling expenses 

● Plants in and around office buildings release water vapor which moistens the air, dipping 

headaches  

● ‘Green views’ also boost focus, and aid quicker recovery from stress 

● Green environments encourage people to undertake activities such as a lunchtime walk, keeping 

staff alert and healthy.  

● Long periods of sitting adversely affect health. 

 

3.6 Plan the implementation of energy efficient systems.   

 
Here are some simple energy management ideas one can implement in the workstation. 
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● Do not use artificial lighting in offices/classroom when natural light is sufficient. 

● Open window and raise shades whenever adequate light from windows is available. 

● Use energy-saving fluorescent lights and lamps. 

● Switch off lights and appliances in unoccupied office/school spaces or unused rooms such as 

conference room. 

● Switch on the lights and ACs/ fans during the conference.  

● Turn off the bathroom's fan and lights whenever they are not occupied.  

● Install the light sensors to remind and educate office users about wasted light.  

● Use rechargeable batteries for calculators and other office devices.  

● Turn off computers that are not used, and utilize computers’ energy/power management tools (i.e. 

sleep mode, hibernate mode, screen saver) 

● Reduce the use of lighting during night cleaning  

● Keep office doors and windows closed if heating and air conditioning is on 

● Switch off HVAC systems in offices when they are not in use 

● Ensure thermostats are correctly adjusted  

● Purchase and use high-efficiency office equipment and devices. 

● Set up a self-adult system for the office energy consumption 

 

3.7 Various Energy options including renewable and non-renewable 

Renewable Energy is an eternal energy source that does not get depleted on exploitation and fetch 

nil or minimal waste product. Such sources of energy get naturally replenished on a human timescale. 

The International Energy Agency (IEA), a Paris-based autonomous authority on Environmental and 

Sustainable Development, explains: 

"Renewable Energy is derived from natural processes that are replenished constantly. In its various 

forms, it derives directly from the Sun, or from Heat generated deep within the earth. Included in the 

definition is Electricity and Heat generated from Solar, Wind, Ocean, Hydropower, Biomass, 

Geothermal Resources, Biofuels and Hydrogen derived from Renewable Resources." 

Wind Energy: Wind energy is a form of solar energy. Wind energy (or wind power) describes the 
process by which wind is used to generate electricity. Wind turbines convert the kinetic energy in the 

wind into mechanical power. A generator can convert mechanical power into electricity. 

Geothermal Energy: Geothermal energy (from the Greek roots geo, meaning earth, and from 

thermos, meaning heat) is energy made by heat inside the Earth's crust. Although the Sun does heat 

the surface of the Earth, the heat from inside the Earth is not caused by the Sun. 

Solar Energy: Solar power is energy from the sun that is converted into thermal or electrical energy. 

Solar energy is the cleanest and most abundant renewable energy source available. 

Bio Energy: Bioenergy is renewable energy created from natural, biological sources. Modern 

technology even makes landfills or waste zones potential bioenergy resources. It can be used to be a 

sustainable power source, providing heat, gas, and fuel. 

Hydropower Energy: Hydropower, or hydro-energy, is a form of renewable energy that uses the water 

stored in dams, as well as flowing in rivers to create electricity in hydropower plants. The rotating 

blades spin a generator that converts the mechanical energy of the spinning turbine into electrical 

energy                                    

Renewables do not emit greenhouse gases in energy generation processes, making them the 

cleanest, most viable solution to prevent environmental degradation. Compared to conventional 

energy sources such as coal, gas, oil and nuclear - reserves of which are finite - clean energies 
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originate and adapt to natural cycles. This makes them an essential element in a sustainable energy 

system that allows development today without risking that of future generations. 
 

 

3.8 Environmentally Sustainable waste management 
Environmentally Sustainable waste management in the Life Sciences sector involves more than just 

the recycling or destruction and disposal of materials. 

It is critically important to be able to monitor and track waste every step of the way, beginning at the 

manufacturing site, through transportation by licensed waste management operator and ultimately the 

final disposal at a regulated waste management facility.  

The Environmentally Sustainable methods starts with “Segregating and Categorizing”. 

The objective of Segregating and Categorizing is to separate the pharmaceuticals into separate 

categories for which different disposal methods are required. 

You play an important role in this process, and it becomes your primary responsibility to segregate 

and store the waste material in correct colour coded bins and at a correctly identified and labelled 

waste storage place 

 

3.9 Segregate recyclable, non-recyclable, and hazardous waste 

Hazard is defined as a factor, which may cause harm to people and properties alike, like electricity, 

inflammable products, explosive material, corrosive chemical, using heavy ladders at workplace etc. 

Simply put, a Hazard is simply a condition or a set of circumstances that present a potential for harm. 

Risk is defined as the likeliness or the chance that a hazard can cause harm to somebody. For 

example, smokers of cigarettes run the risk of developing Cancer. The potential or imminent danger 

that Risks and Hazards expose the concerned premises to, is known as Threat. For example, a 

person, who has the potential of blowing up a building, is a threat to that building and its inhabitants. 

The most common waste materials procured in a workplace can be categorized in the following: 

• Liquid Waste 

Sludge, dirty water, organic liquids, wastewater after washing 

• Solid Waste 

Industrial slag, plastics waste, wood waste, paper waste, metals, and glass 

• Organic Waste 

Biodegradable food waste, animal waste, vegetable waste, garden waste, rotten meat of animals can 

be deposited at Landfills or converted into Manure and Biogas 

• Recyclable Waste 

Paper, metals, wood, organic waste etc. can be recycled 

Must be placed in appropriate Recycling Bin and treated according to the nature of the waste 

For example, organic waste can be converted into manure and Biogas 

• Hazardous Waste 
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Such waste may be flammable, corrosive, radioactive, toxic etc. 

These can potentially harm the environment and must be placed in clearly and legibly labelled bins 

for appropriate treatment and disposal 

Hazards and potential risks / threats can be identified and then reported to supervisors or other 

authorized persons in the following ways: 

 

Identification of hazard implies the job is half done. To take adequate precautionary measures against 

hazards, one needs to identify the hazards commonly found in the workplace. The common methods 

of hazard identification are: 

 

Activity: - 

 

1. Create a checklist of energy conservation practices during and post-work.  

 

 

3.10 What is Biodiversity? 

Biodiversity means the incredible variety of life on Earth. It's like having a big box of crayons with 

lots of different colors. Just like how each color makes the picture more beautiful, each living thing 

in biodiversity makes Earth an amazing place to live. 

 

• Biodiversity Defined: Biodiversity refers to the vast variety of life forms on Earth, ranging 

from tiny organisms like bacteria to large animals and plants. It encompasses genetic diversity, 

species diversity, and ecosystem diversity. 

 

Importance of Biodiversity: 
• Genetic Diversity: Different strains of plants like rice and mango offer unique traits that can be 

beneficial, such as resistance to diseases. 

• Species Diversity: Regions like the Western Ghats showcase a wide range of amphibians, 

highlighting the richness of species in specific areas. 

• Ecological Diversity: India boasts diverse ecosystems, including deserts, rainforests, and 

mangroves, offering varied habitats for different organisms. 

 

 Significance of Biodiversity Conservation: 
• Preservation of Vital Resources: Biodiversity provides essential resources like food, medicine, 

and clean water, crucial for human survival. 

• Protecting Our Future: Biodiversity loss can lead to irreversible damage to ecosystems, 

impacting climate stability and disrupting natural processes. 

• Sustainable Living: Conserving biodiversity ensures a balanced ecosystem, supporting 

livelihoods and promoting sustainable development. 

 

 Global and Indian Biodiversity: 
• Global Estimates: While over 1.5 million species have been described, estimates suggest 

there may be up to 7 million species worldwide, with insects comprising a significant portion. 

• India's Rich Diversity: Despite occupying only 3.4% of the world's land area, India is home to 

8.1% of global species diversity, making it one of the 12 mega diverse countries. 
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• Unexplored Frontiers: It's estimated that India may host over 1,00,000 plant species and 

3,00,000 animal species yet to be discovered, underscoring the need for conservation efforts. 

 

 

Loss of Biodiversity: A Growing Concern 

 
1. Extinction Crisis: 

• Human Impact: Human activities, like habitat destruction and overexploitation, have 

accelerated species extinction rates. 

• Historical Extinctions: Examples include the extinction of the dodo and the quagga due to 

human actions. 

2. Current Extinction Trends: 

• Vulnerable Groups: Certain groups, like amphibians, are more prone to extinction. 

• Alarming Rates: Extinction rates today are 100 to 1,000 times faster than in pre-human times, 

with human activities driving this acceleration. 

3. Consequences of Biodiversity Loss: 

• Ecosystem Disruption: Loss of biodiversity leads to declines in plant production, increased 

vulnerability to environmental changes, and disrupted ecosystem processes. 

• Global Impact: Species losses threaten essential services like pollination and oxygen 

production, impacting human well-being. 

4. Causes of Biodiversity Loss: 

• Habitat Loss: Deforestation, especially in tropical rainforests, destroys habitats and reduces 

species populations. 

• Over-exploitation: Unsustainable harvesting of resources, like marine fish populations, leads 

to species decline. 

• Invasive Species: Introduction of non-native species disrupts ecosystems, leading to the 

decline of indigenous species. 

• Co-extinctions: Extinction of one species triggers the loss of associated species, creating a 

cascade effect. 

5. Conservation Efforts: 

• In situ Conservation: Protecting entire ecosystems, such as biodiversity hotspots, helps 

safeguard species diversity. 

• Ex situ Conservation: Preserving threatened species outside their natural habitats in places 

like zoological parks and seed banks. 

• Global Collaboration: International agreements like the Convention on Biological Diversity aim 

to coordinate efforts for biodiversity conservation. 

 

3.11  Minimizing Environmental Pollution at Work 
 

1. Waste Management Practices: 

• Proper Segregation: Separate waste into categories like recyclables, organic waste, 

and hazardous materials to facilitate proper disposal. 

• Recycling Programs: Implement recycling initiatives for materials like paper, plastic, 

glass, and metal to reduce waste sent to landfills. 

• Composting: Set up composting facilities for organic waste like food scraps and yard 

trimmings to produce nutrient-rich compost for landscaping. 
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2. Energy Conservation Measures: 

• Efficient Lighting: Switch to energy-efficient LED bulbs and install motion sensors to control 

lighting usage in work areas. 

• Equipment Upgrades: Invest in energy-efficient appliances and machinery to reduce 

electricity consumption. 

• Power Management: Encourage employees to power down computers, printers, and other 

equipment when not in use to conserve energy. 

 

3. Pollution Prevention Strategies: 

• Use of Eco-Friendly Products: Choose environmentally friendly cleaning supplies and office 

materials to minimize chemical pollution. 

• Air Quality Monitoring: Regularly monitor indoor air quality and implement ventilation systems 

to reduce indoor air pollution. 

• Emission Reduction: Implement measures to reduce emissions from vehicles, machinery, and 

industrial processes to mitigate air pollution. 

 

4. Water Conservation Techniques: 

• Fix Leaks: Repair any leaks in plumbing systems to prevent water wastage. 

• Water-Efficient Fixtures: Install water-saving faucets, toilets, and urinals to reduce water 

consumption. 

• Rainwater Harvesting: Implement rainwater harvesting systems to collect and reuse rainwater 

for landscaping and other non-potable uses. 

 

5. Green Transportation Options: 

• Encourage Carpooling: Promote carpooling among employees to reduce carbon emissions 

from commuting. 

• Public Transport Subsidies: Provide incentives for using public transportation, such as 

subsidies or discounted passes, to reduce the environmental impact of commuting. 

• Bicycle Facilities: Install bike racks and showers to encourage cycling as a sustainable 

transportation option. 

 

Importance of Proper Waste Management to Minimize Environmental Pollution 

Properly managing our waste is super important for keeping our environment clean and 

protecting plants, animals, and people. Here's why it's so crucial: 

 

1. Protecting Nature: 

• When we handle waste properly, we stop harmful stuff from getting into nature, like forests, 

rivers, and oceans. This helps keep these places safe and healthy for animals and plants to 

live. 

 

2. Saving Animals and Plants: 

• Good waste management keeps animals and plants safe by preventing pollution that can harm 

them. If waste gets into their homes, it can make them sick or even cause some of them to 

disappear forever. 

 

3. Keeping Air, Water, and Soil Clean: 
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• Properly dealing with waste stops it from making the air, water, and soil dirty. Dirty air can be 

bad for our health, while dirty water and soil can make plants and animals sick. 

 

4. Staying Healthy: 

• If we don't manage waste well, it can make us and animals sick by spreading dangerous 

chemicals and germs. Keeping our waste in check helps keep everyone safe and healthy. 

 

5. Using Resources Wisely: 

• When we recycle and reuse things instead of throwing them away, we use fewer new materials 

and less energy. This helps protect our planet's resources and lowers the pollution from making 

new stuff. 

 

6. Fighting Climate Change: 

• Managing waste helps fight climate change by reducing the gases that heat up the Earth. 

When waste breaks down, it can release gases that make the planet warmer. By handling 

waste carefully, we can stop this from happening too much. 

 

Activity – 
1. List down the threats to biodiversity, such as habitat loss, pollution, and climate change.  

2. Practices for waste reduction, segregation, and recycling.  

3. Demonstrate the environment sustainable waste disposal process 

 

 

 

Summary: Environmental sustainability is crucial for maintaining a safe and healthy planet for all 

living organisms. It involves making choices that support the health of our planet and ensuring that 

future generations can enjoy the same resources and benefits that we do today. Energy 

conservation, biodiversity conservation, and proper waste management are integral aspects of 

environmental sustainability. By understanding the importance of these concepts and taking 

proactive measures, individuals can contribute to a more sustainable future for all. 

 

 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

44 

Section A: Fill in the Blanks. 

1. __________is like taking care of our home, Earth, so that it remains a safe and healthy place 

for all living things. 

2. __________refers to reducing energy consumption by producing or consuming less energy. 

3. One of the best practices for energy optimization is to __________. 

4. __________ refers to the incredible variety of life on Earth, ranging from tiny organisms like 

bacteria to large animals and plants. 

5. Properly managing waste is important for keeping our __________ clean and protecting 

plants, animals, and people. 

 

Section B: Multiple Choice Questions 

1. What is the definition of energy conservation? 

• a) Increasing energy consumption 

• b) Reducing energy consumption 

• c) Wasting energy 

• d) Ignoring energy usage 

2. What is one of the consequences of biodiversity loss? 

• a) Increased ecosystem stability 

• b) Enhanced food production 

• c) Disruption of ecosystem processes 

• d) Expansion of habitat range 

3. Which renewable energy source converts wind into electricity? 

• a) Solar energy 

• b) Geothermal energy 

• c) Hydropower energy 

• d) Wind energy 

4. What is one way to minimize environmental pollution at work? 

• a) Increase the use of plastic products 

• b) Encourage carpooling among employees 

• c) Dispose of waste improperly 

• d) Use energy-efficient lighting 

5. Why is proper waste management important? 

• a) To increase pollution 

• b) To harm animals and plants 

• c) To protect nature and human health 

• d) To waste resources 
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Section C: True or False 

1. Environmental sustainability involves making choices that support the health of our planet.  

2. Energy conservation plays a minor role in mitigating climate change.  

3. Renewable energy sources like solar and wind power are finite.  

4. Proper waste management helps protect nature and human health.  

5. Biodiversity loss does not have any consequences for ecosystems.  
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Objectives- 

At the end of the unit, you should be able to: 

• Explore the relationship between human activities and their impact on occupational EHS 

• Demonstrate health risks associated with exposure to environmental hazards. 

• Identify common environmental hazards, such as air pollution, water contamination, and 

hazardous waste. 
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Unit 4.1 Environment, Health and Safety rules 

 

4.1 Introduction: 
The fundamentals of environment, health, and safety (EHS) play a crucial role in ensuring the well-

being of individuals and the protection of the environment. This chapter aims to provide Class 9 

students with an understanding of the basic principles, rules, and best practices related to EHS. It 

covers key topics such as environmental conservation, workplace safety, and personal health, 

equipping students with essential knowledge to promote responsible behaviour and contribute to a 

sustainable future. 

 

4.2 Definition and Scope of EHS: 
Environment, Health, and Safety (EHS) is a discipline that focuses on ensuring the protection of the 

environment, the health and well-being of individuals, and the safety of people within various settings, 

such as workplaces, communities, and homes. It encompasses a wide range of activities, policies, 

and practices aimed at preventing and mitigating potential hazards, minimizing risks, and promoting 

sustainable and responsible behavior. 

 

The scope of EHS includes: 

 

a) Environment: This refers to the natural surroundings in which we live, including air, water, land, 

flora, and fauna. EHS aims to protect and preserve the environment by addressing issues such as 

pollution, waste management, resource conservation, and biodiversity. 

 

b) Health: EHS focuses on safeguarding the health of individuals by identifying and controlling factors 

that can adversely affect their well-being. This includes addressing occupational hazards, exposure 

to harmful substances, ergonomics, hygiene practices, and promoting overall physical and mental 

well-being. 

 

c) Safety: EHS strives to ensure the safety of people in various settings, such as workplaces, public 

spaces, and homes. It involves assessing and managing risks, implementing safety protocols, 

providing training and education, and creating a culture of safety to prevent accidents, injuries, and 

emergencies. 

 

4.3 Significance of EHS in Daily Life: 
EHS plays a crucial role in our daily lives for several reasons: 

 

a) Protection of human health: EHS measures and regulations help safeguard individuals from 

potential health hazards present in their surroundings, whether it's at work, in their communities, or in 

their homes. By identifying and minimizing risks, EHS contributes to preventing illnesses, injuries, and 

long-term health effects. 

 

b) Preservation of the environment: EHS initiatives focus on preserving the natural environment, 

including air, water, and land. By addressing issues like pollution, waste management, and resource 

conservation, EHS aims to maintain a sustainable balance between human activities and the 

ecosystem. 

 

c) Sustainable development: EHS promotes responsible practices that ensure the long-term 

sustainability of resources, both natural and human. By integrating environmental considerations, 
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health protection, and safety measures into various activities, EHS contributes to sustainable 

development and a healthier future for generations to come. 

 

d) Compliance and legal requirements: EHS regulations and standards are often enforced by 

governments to ensure the well-being of individuals and the protection of the environment. 

Compliance with these regulations is essential to avoid legal consequences and maintain a safe and 

healthy environment. 

 

e) Reputation and social responsibility: Organizations that prioritize EHS demonstrate their 

commitment to the well-being of their employees, customers, and the broader community. Such 

organizations tend to have a positive reputation, attract top talent, and earn the trust and loyalty of 

stakeholders. 

 

4.4 Role of Individuals in EHS: 
Individuals play a significant role in promoting EHS in various capacities: 

 

a) Personal Responsibility: Each individual has a responsibility to prioritize their own health and 

safety. This includes following safety guidelines, using personal protective equipment when 

necessary, and reporting any hazards or unsafe conditions. 

 

b) Environmental Consciousness: Individuals can contribute to environmental conservation by 

adopting sustainable practices such as reducing waste, conserving energy and water, recycling, 

and supporting eco-friendly initiatives. 

 

c) Compliance with Regulations: Individuals must be aware of and comply with relevant EHS 

regulations and requirements in their respective roles and activities. This may involve 

understanding and following workplace safety protocols, proper handling and disposal of hazardous 

materials, and adhering to environmental regulations in daily practices. 

 

d) Education and Awareness: Individuals can contribute to EHS by staying informed about current 

issues, risks, and best practices. By educating themselves and raising awareness among their 

peers, family, and communities, individuals can promote a culture of safety, health, and 

environmental responsibility. 

 

e) Active Engagement: Individuals can actively participate in EHS initiatives by volunteering, 

joining community organizations, or engaging with workplace safety committees. By advocating for 

EHS and influencing decision-making processes, individuals can contribute to positive changes 

and better outcomes. 

 

Collectively, the efforts of individuals in prioritizing EHS can have a significant impact on creating safer 

environments, protecting human health, and ensuring the sustainability of our planet. 

 

4.4 Basics of Occupational Health and Safety: 

Occupational Health and Safety (OHS) refers to the measures taken to prevent work-related injuries, 

illnesses, and fatalities. It is a legal requirement for employers to provide a safe working environment 

for their employees. Basic OHS practices include identifying workplace hazards, assessing risks, 

providing training and education to employees, implementing appropriate safety measures, and 

continuously monitoring and reviewing the workplace. 

 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

50 

A. Identifying Workplace Hazards: 

Workplace hazards are any conditions or activities that have the potential to cause harm to employees. 

Some common workplace hazards include physical hazards (e.g., falls, machinery accidents), 

chemical hazards (e.g., exposure to toxic substances), biological hazards (e.g., exposure to viruses 

and bacteria), and psychosocial hazards (e.g., workplace violence, stress). Employers must conduct 

regular hazard assessments to identify potential risks and implement appropriate measures to control 

or eliminate them. 

 

B. Safe Handling and Storage of Hazardous Materials: 

Hazardous materials are substances that pose a risk to human health and the environment. Proper 

handling and storage of hazardous materials are critical to preventing accidents and exposure. 

Employers must provide training on safe handling practices and ensure that hazardous materials are 

stored in appropriate containers, labeled correctly, and stored in designated areas away from 

incompatible materials. 

 

C. Fire Safety and Emergency Preparedness: 

Fire safety is crucial in the workplace, and employers must have a comprehensive fire safety plan in 

place to prevent fires and respond to emergencies quickly. This includes having functioning fire alarms 

and extinguishers, conducting fire drills, and providing training to employees on fire safety and 

emergency procedures. 

 

D. Importance of Personal Protective Equipment (PPE): 

Personal Protective Equipment (PPE) is equipment worn to minimize exposure to workplace hazards. 

PPE includes items such as gloves, eye and face protection, respirators, and safety footwear. 

Employers must assess the workplace to determine the appropriate PPE for each job and provide 

employees with the necessary equipment. Employees must be trained on how to properly use and 

maintain their PPE. 

 

 

4.5 Personal Health and Hygiene 
 

A. Understanding Personal Health and Hygiene: 

Personal health and hygiene refer to the practices and behaviors individuals adopt to maintain their 

physical and mental well-being. It includes various aspects such as cleanliness, proper nutrition, 

exercise, disease prevention, and mental health management. Good personal health and hygiene 

habits contribute to overall wellness and can help prevent illness and improve quality of life. 

 

B. Importance of Nutrition and Exercise: 

Nutrition and exercise are essential components of personal health and hygiene. A balanced diet that 

includes a variety of nutrient-rich foods is crucial for providing the body with the necessary vitamins, 

minerals, and energy. Regular physical exercise helps maintain a healthy weight, strengthens muscles 

and bones, improves cardiovascular health, and enhances overall fitness. Combined, proper nutrition 

and exercise support optimal physical health and contribute to a stronger immune system. 

 

C. Preventing the Spread of Diseases: 

Preventing the spread of diseases is a critical aspect of personal health and hygiene. Individuals can 

take several measures to minimize the risk of infection and the spread of illnesses. These include 

practicing proper hand hygiene by washing hands frequently with soap and water or using hand 

sanitizers, covering the mouth and nose when coughing or sneezing, avoiding close contact with sick 
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individuals, getting vaccinated, and staying home when feeling unwell. Adhering to these practices 

helps protect both personal health and the health of others. 

 

D.  Mental Health and Well-being: 

Mental health plays a vital role in overall well-being, and it is an integral part of personal health and 

hygiene. Taking care of mental health involves recognizing and managing emotions, coping with 

stress, maintaining healthy relationships, seeking support when needed, and practicing self-care 

activities. Engaging in activities such as mindfulness, meditation, hobbies, and spending time with 

loved ones can positively impact mental health and contribute to overall well-being. It is essential to 

prioritize mental health alongside physical health to achieve a balanced and healthy lifestyle. 

 

 

4.6 Occupational Safety and Health Regulations: 
 

Occupational safety and health regulations focus on protecting workers' health and safety in the 

workplace. They aim to prevent workplace accidents, injuries, and occupational diseases. Some 

important aspects include: 

 

• Workplace Hazards: Regulations address various workplace hazards such as chemical 

exposures, physical hazards (e.g., noise, radiation), ergonomic issues, and biological hazards. 

• Personal Protective Equipment (PPE): These regulations require employers to provide 

appropriate PPE, such as safety goggles, gloves, helmets, and respiratory protection, to 

workers. 

• Training and Education: Employers are obligated to provide training and education programs 

to ensure that workers are aware of workplace hazards and know how to mitigate them. 

• Workers' Rights: Regulations protect workers' rights to a safe and healthy workplace, 

including the right to refuse unsafe work. 

Examples of Occupational Safety and Health Laws: Depending on the country, examples may include 

the Occupational Safety and Health Act (OSHA) in the United States, the Health and Safety at Work 

Act in the United Kingdom, and various national and international standards. 

 

A. Consumer Safety and Product Regulations: 

 

Consumer safety and product regulations are in place to protect consumers from potential hazards 

associated with products they purchase or use. These regulations ensure that products meet safety 

standards and are properly labeled. Key aspects include: 

 

• Product Safety Standards: Regulations establish safety standards that products must meet 

to be considered safe for consumer use. 

• Quality Control and Testing: Manufacturers and importers are required to conduct quality 

control measures and product testing to ensure compliance with safety standards. 

• Product Labeling: Regulations mandate clear and accurate labeling of products, including 

warnings, instructions for use, and information about potential hazards. 

• Recalls and Reporting: If a product is found to be unsafe, regulations outline procedures for 

recalls and reporting to appropriate authorities. 

Examples of Consumer Safety and Product Laws: Examples include the Consumer Product Safety 

Act in the United States, the General Product Safety Directive in the European Union, and similar 

laws in different countries. 

 

B. Exploring Health Risks from Environmental Hazards 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

52 

 

1. Air Pollution: One big environmental hazard is air pollution. This happens when harmful chemicals 

and particles get into the air we breathe. Breathing in polluted air can cause problems like asthma, 

lung diseases, and even heart issues. 

     Example: Smoke from factories or exhaust fumes from cars can pollute the air and make it harder 

for us to breathe. 

2. Water Pollution: Another hazard is water pollution. When harmful substances get into our water 

sources, like rivers and lakes, it can make the water unsafe to drink or swim in. Drinking polluted 

water can lead to stomach problems and even diseases. 

     Example: Chemicals from factories or waste from households can end up in rivers, making the 

water dirty and unsafe. 

3. Noise Pollution: Noise pollution is when there's too much loud noise around us. It might not seem 

harmful, but too much noise can cause hearing problems and make it hard for us to concentrate or 

sleep. 

    Example: Living near a busy highway or airport where there's constant loud noise can affect our 

hearing and stress us out. 

4. Chemical Exposure: Sometimes, we come into contact with harmful chemicals in our 

environment. These chemicals can be found in things like cleaning products, pesticides used on 

crops, or even in the soil or air around us. They can cause skin irritation, breathing problems, or 

even more serious health issues if we're exposed to them for too long. 

Example: Using strong cleaning chemicals without proper protection can irritate our skin or make 

us feel sick. 

5. Radiation: Radiation is another environmental hazard that can come from sources like the sun, X-

rays at the doctor's office, or even from electronic devices like phones and computers. Too much 

exposure to radiation can damage our cells and increase the risk of cancer. 

Example: Spending too much time in the sun without sunscreen can increase the risk of skin cancer 

due to exposure to harmful UV radiation. 

 

C.Understanding Risk Assessment and Management in Workplace Safety 

Hey there, class 9 students! Let's talk about something really important when it comes to keeping 

everyone safe at work: risk assessment and management. Imagine you're in a place where people 

work, like a factory or an office. There are things in these places that could be dangerous if we're not 

careful, like heavy machines or chemicals. 

1. Spotting Dangers: Risk assessment helps us find these dangers, also called hazards. 

Hazards can be anything that might hurt us, like machines that could crush our fingers or 

chemicals that could make us sick. 

Example: In a factory, big machines might be a hazard because they could cause accidents if 

we're not careful around them. 

2. Checking How Risky It Is: Once we find the hazards, we need to see how likely it is that 

someone could get hurt and how bad it could be. This helps us understand the level of risk, or 

danger, that's there. 

Example: If there are chemicals around, we need to check if there's a big chance they could 

spill and if they could make people really sick. 

3. Fixing the Problems: After figuring out the risks, we come up with ways to make things safer. 

These are called control measures. They're like rules or tools that stop bad things from 

happening. 

Example: If there's a risk of chemicals spilling, we might need to use special gloves and masks 

to protect ourselves, or we might need to store the chemicals in a safer place. 
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4. Following the Rules: There are rules set by the government to make sure workplaces are 

safe. Doing risk assessment and following safety measures helps companies follow these 

rules and keep everyone safe. 

Example: The government might say that companies have to do certain safety checks and 

provide protective gear to workers. Following these rules keeps everyone safe and healthy. 

5. Taking Care of People: By doing risk assessment and managing risks, we're looking out for 

each other's safety. It helps prevent accidents and keeps people from getting hurt or sick while 

they're working. 

Example: Making sure that chairs and desks are set up in a way that's comfortable helps 

prevent back pain or other problems for people who work at desks all day. 

 

Summary : 

 

The Environment, Health, and Safety (EHS) unit provide students with comprehensive knowledge and 

understanding of fundamental principles and practices related to EHS. Through exploration of topics 

such as environmental conservation, workplace safety, personal health, and hygiene, students gain 

insight into the significance of EHS in daily life. By completing assignments and activities, students 

develop essential skills and competencies to promote responsible behavior and contribute to a safe 

and sustainable environment. 

Activity:- 

A. Fill in the Blanks: 

1. Environment, Health, and Safety (EHS) aim to ensure the _____________ of individuals and 

the protection of the environment. 

2. EHS encompasses activities, policies, and practices aimed at preventing and mitigating 

potential hazards, minimizing risks, and promoting ___________ and responsible behavior. 

3. The scope of EHS includes addressing issues such as pollution, waste management, resource 

conservation, and _____________. 

4. Personal protective equipment (PPE) is equipment worn to minimize exposure to workplace 

____________. 

5. Proper handling and storage of hazardous materials are critical to preventing ___________ 

and exposure. 

 

B. Multiple Choice Questions: 

1. What does EHS stand for? 

 a) Environment and Health Services 

b) Environmental Hazard and Safety 

c) Environment, Health, and Safety 

d) Environmental Health Standards 

2. Which of the following is NOT a component of EHS scope?  

a) Workplace Safety 

b) Community Entertainment 

c) Environmental Conservation 

d) Personal Health 
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3. What is the purpose of Personal Protective Equipment (PPE) in the workplace?  

a) To enhance comfort 

b) To minimize exposure to hazards 

c) To improve communication 

d) To promote fashion 

4. Which aspect is NOT included in personal health and hygiene practices?  

a) Proper nutrition 

b) Regular exercise 

c) Industrial waste management 

d) Disease prevention 

5. What is the primary goal of risk assessment and management in workplace safety?  

a) To increase workplace hazards 

b) To minimize risks and prevent accidents 

c) To ignore safety protocols 

d) To promote unsafe behavior 

 

C. True or False: 

1. EHS regulations focus solely on protecting the environment.  

2. Personal protective equipment (PPE) is not necessary in workplaces with low-risk activities.  

3. Nutrition and exercise play a minimal role in personal health and hygiene.  

4. Environmental hazards such as air pollution have no impact on human health.  

5. Risk assessment and management are essential for maintaining workplace safety.  
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Objectives- 

At the end of the unit, you should be able to: 

• Explain metadata and risk management. 

• Discuss ALCOA PLUS principles. 

• Discuss GDP in life sciences sector. 
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Unit 5.1 Data Integrity at Workplace and Good Documentation Practices 

 

Introduction 

 

Welcome to the chapter on data integrity at the workplace and good documentation practices. In 

today's digital age, data plays a critical role in decision-making, performance evaluation, and 

regulatory compliance in various workplaces. Therefore, maintaining data integrity is essential for 

every organization. In this chapter, we will explore how to ensure data integrity in the workplace 

through good documentation practices. 

 

5.1 What is Data Integrity? 

Data integrity refers to the accuracy, consistency, and reliability of data throughout its lifecycle. It 

ensures that data remains unchanged, complete, and trustworthy from its creation to its storage and 

analysis. 

                                                                         Data Integrity 

 

5.2 Why is Data Integrity Important? 

Data integrity is vital for several reasons: 

 

Reliable Decision Making: Accurate and consistent data enables informed decision-making 

processes. 

Scientific Research: Data integrity is crucial for scientific research to produce credible and 

reproducible results. 

Regulatory Compliance: Many industries, such as healthcare and finance, have strict regulations 

that require data integrity to protect confidentiality and prevent fraud. 

Trust and Reputation: Maintaining data integrity helps build trust with stakeholders and enhances an 

organization's reputation. 

5.3 Factors Influencing Data Integrity 

 

A. Human Factors 
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Human error is one of the primary factors that can compromise data integrity. Mistakes in data entry, 

manipulation, or analysis can lead to inaccuracies. Therefore, it is crucial to follow good documentation 

practices and be diligent when handling data. 

 

B. Technical Factors 

Technical factors, such as hardware or software failures, data corruption, or cyber-attacks, can also 

compromise data integrity. Implementing robust security measures, backup systems, and data 

validation techniques can help mitigate these risks. 

 

5.4 Good Documentation Practices 

 

a. Why Are Good Documentation Practices Important? 

Good documentation practices are essential for maintaining data integrity. They provide a clear record 

of the data's origin, handling, and any modifications made. Good documentation ensures that data 

can be easily understood, traced, and audited, promoting transparency and accountability. 

 

b. Tips for Good Documentation Practices 

 

• Clear and Detailed Records: Document all relevant information about the data, including its 

source, date of creation, and any modifications or updates. 

• Standardized Formats: Use consistent and standardized formats for data entry, such as 

predefined templates or data dictionaries. 

• Version Control: Maintain a version history to track changes made to the data over time. 

• Data Validation: Implement validation checks to ensure data accuracy and consistency. 

• Secure Storage: Store data in secure and accessible locations, protecting it from unauthorized 

access, loss, or corruption. 

• Access Control: Limit access to data based on roles and responsibilities, ensuring that only 

authorized individuals can modify or delete data. 

• Regular Backups: Perform regular backups of data to prevent loss in case of hardware or 

software failures. 

 

5.5 Data Integrity Best Practices 

 

1. Data Validation 

Implement validation checks to ensure data accuracy and consistency. This includes checking data 

for completeness, correctness, and adherence to predefined rules or standards. 

 

2. Data Security 

Protect data from unauthorized access, loss, or corruption. Implement security measures such as 

firewalls, encryption, and access controls to safeguard data integrity. 

 

3. Regular Audits 

Conduct regular audits to verify data integrity. Audits help identify any discrepancies, errors, or 

potential areas for improvement. 

 

4. Training and Awareness 

Provide training to individuals involved in data handling to promote awareness of good documentation 

practices and the importance of data integrity. Training can help reduce human errors and improve 

overall data quality. 
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5.6 Good Documentation Practices 

 

Good Documentation Practices (GDocP) are the critical elements, implemented to provide a high level 

of assurance that, throughout the product life cycle, all GMP or GLP records and data are complete 

and reliable. 

 
Good Documentation Practices 

 

To achieve robust decisions, the “supporting data sets” are made to be reliable and complete.  

Hence GDocP are followed in order to ensure that: 

 

• All the records, both paper and electronic, allow the full reconstruction and traceability of 

GMP or GLP activities. 

• And to ensure the organization, assimilation and analysis of the data; into a format or 

structure, that facilitates, “evidence-based and reliable decision making”. 

• The Data governance process, addresses “data-ownership”, “accountability for data-

processes” and the “risk-management of the data generated by the personnel during 

various process across its life cycle”.  

 

5.7 Data Integrity  

 

Data integrity refers to the completeness, consistency, and accuracy of data. Complete, consistent, 

and accurate data should be attributable, legible, contemporaneously recorded, original or a true copy, 

and accurate. 

 

Data integrity is critical throughout the CGMP data life cycle, including in the creation, modification, 

processing, maintenance, archival, retrieval, transmission, and disposition of data after the record’s 

retention period ends. System design and controls should enable easy detection of errors, omissions, 

and aberrant results throughout the data’s life cycle. 

 

5.8 Common Terms Used Along with Data Integrity 

 

Metadata is the contextual information required to understand data. A data value is by itself 

meaningless without additional information about the data. Metadata is often described as data about 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

60 

data. Metadata is structured information that describes, explains, or otherwise makes it easier to 

retrieve, use, or manage data. For example, the number “23” is meaningless without metadata, such 

as an indication of the unit “mg.” 

 

Audit trail means a secure, computer-generated, time-stamped electronic record that allows for 

reconstruction of the course of events relating to the creation, modification, or deletion of an electronic 

record. For example, the audit trail for a fully automated bottle cartoning machine run should include 

the user name, date/time of the run, the integration parameters used, and details of a reprocessing, if 

any. Documentation should include change justification for the reprocessing. 

 

Audit trails include those that track creation, modification, or deletion of data (such as processing 

parameters and results) and those that track actions at the record or system level (such as attempts 

to access the system or rename or delete a file).  

 

Static record is used to indicate a fixed-data record such as a paper record or an electronic image, 

and dynamic means that the record format allows interaction between the user and the record content. 

 

The term backup refers to a true copy of the original record that is maintained securely throughout the 

record retention period. Backup data must be exact, complete, and secure from alteration, inadvertent 

erasures, or loss. The term backup is consistent with the term archive which is used for permanent 

backup of the data generated through computer/ electronic system driven machines used in 

operations. 

 

5.9 Good Documentation Practices for Data Integrity 

 

The record-keeping methodologies and systems in a Life Sciences company, whether paper or 

electronic, are designed in a way, that encourages compliance, with the “principles of data integrity”.   

 

Let us look at a few examples of such systems and controls that comply with the data integrity 

principles:  

 

• Restricting the ability to change any clock used for recording timed events, for example, system 

clocks in electronic systems and process instrumentation; 

• Controlling the issuance of blank paper templates for data recording of GXP activities so that all 

printed forms can be reconciled and accounted for;  

• Ensuring controlled forms used for recording GXP data (e.g. paper batch records, paper case report 

forms and laboratory worksheets) are accessible at the locations where an activity is taking place, at 

the time that the activity is taking place, so that ad hoc data recording and later transcription is not 

necessary;  

• Restricting user access rights to automated systems to prevent (or audit trail) data amendments;  

• Ensuring automated data capture or printers are attached and connected to equipment, such as 

balances, to ensure independent and timely recording of the data;  

• Ensuring ease of access to locations of sampling points (e.g. sampling points for water systems) to 

allow easy and efficient performance of sampling by the operators and therefore minimizing the 

temptation to take shortcuts or falsify samples;  

 

5.10 Basic Building Blocks of Good Documentation Practice 

The basic building blocks of good GXP (general abbreviation for the "good practice" quality guidelines 

and regulations. The 'x' stands for the various fields, whether that's manufacturing (GMP), distribution 
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(GDP), laboratory (GLP), and so on) data are to follow GDocP. And to manage risks to the accuracy, 

completeness, consistency and reliability of the data throughout their entire period of usefulness – that 

is, throughout the data life cycle.  

 

Personnel should follow GDocP for both paper records and electronic records in order to assure data 

integrity.  

 

The good document practices are to be applied equally for both paper and electronic records, to 

ensure it is:  

 

• Accessible: Easily available or retrievable  

• Concise: short & clear information that is understood by all  

• Legible: shall be readable, understandable.  

• Traceable and permanent: who recorded it, where, when and how; Long lasting and durable 

• Contemporaneous: documented at the time activity done and 

• Accurate : true or precise, error free 

 

Hence, the documentation should have characteristics of being attributable, legible, traceable and 

permanent, contemporaneously recorded, original and accurate (sometimes referred to as A L C O A  

or “Alcoa”).  

 

5.11 ALCOA Principles 

 

In this section we will be learning in detail about ALCOA. 

 

As we have learnt about ALCOA in previous section the first letter to the characteristic of a data or 

record as attributable. 

 

Attributable means information is captured in the record so that it is uniquely identified as executed by 

the originator of the data. For example, a person or a computer system. 

 

Let us look at the expectation for “Attributable” element of GDocP. 

For paper records; attribution of actions in paper records should occur, as appropriate, through the 

use of:  

• initials; 

• full handwritten signature; 

• personal seal; 

• date and, when necessary, time 

 

For electronic records; attribution of actions in electronic records should occur, as appropriate, through 

the use of: 

• unique user logons that link the user to actions that create, modify or delete data; 

• unique electronic signatures (can be either biometric or non-biometric); 

• an audit trail that should capture user identification (ID) and date and time stamps; 

• signatures, which must be securely and permanently linked to the record being signed 

 

The second characteristic of the data or record as per ALCOA is denoted by second letter L which 

refers to the characteristic of a data or record as legible  
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The terms legible and traceable and permanent refer to the requirements that data are readable, 

understandable, and allow a clear picture of the sequencing of steps or events in the record. So that 

all GXP activities conducted can be fully reconstructed by the people reviewing these records at any 

point during the records retention period set by the applicable GXP. 

 

Let us learn about some of the possible controls for paper records to achieve  expectation for “legible 

traceable and permanent  element of GDocP 

  

 

• use of permanent, indelible ink; 

• no use of pencil erasures; 

• use of single-line cross-outs to record changes with name, date and reason recorded ( i.e. 

the paper equivalent to the audit trail); 

• no use of opaque correction fluid or otherwise obscuring the record; 

• controlled issuance of bound, paginated notebooks with sequentially numbered pages ( i.e. 

that allow detection of missing or skipped pages); 

• controlled issuance of sequentially numbered copies of blank forms ( i.e. that allow all issued 

forms to be accounted for); 

• archival of paper records by independent, designated personal in secure and controlled paper 

archives (archivist is the term used for these personnel in quality control, good laboratory 

practices (GLP), and good clinical practices (GCP) settings. In good manufacturing practices 

(GMP) settings this role is normally designated to specific individual(s) in the quality 

assurance unit); 

Let us learn about some of the possible controls for electronic records to achieve  expectation 

for “legible traceable and permanent  element of GDocP 

• Designing and configuring computer systems and writing standard operating procedures 

(SOPs), as required, that enforce the saving of electronic data at the time of the activity and 

before proceeding to the next step of the sequence of events ( e.g. controls that prohibit 

generation and processing and deletion of data in temporary memory and that instead enforce 

the committing of the data at the time of the activity to durable memory before moving to the 

next step in the sequence); 

• use of secure, time-stamped audit trails that independently record operator actions and 

attribute actions to the logged-on individual; 

• configuration setting that restrict access to the enhanced security permissions (such as the 

system administrator role that can be used to potentially turn off the audit trails or enable 

overwriting and deletion of data), only to persons independent of those responsible for the 

content of the electronic records; 

• configuration settings and SOPs, as required, to disable and prohibit the ability to overwrite 

data, including prohibiting overwriting of preliminary and intermediate processing of data; 

 

The third letter C in ALCOA refers to the characteristic of a data or record as contemporaneous. 

The Contemporaneous data are data recorded at the time they are generated or observed. 

Contemporaneous recording of actions in paper records should occur, as appropriate, through the 

use of various controls. Let us learn about the few possible controls for paper records to achieve 

expectation for contemporaneous element of GDocP 

 

• Written procedures, and training and review and audit and self-inspection controls ensure 

personnel record data entries and information at the time of the activity; directly in official 

controlled documents ( e.g. laboratory notebook, batch records, case report forms); 
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• Procedures requiring that activities be recorded in paper records with the date of the activity ( 

and time as well, if it is a time-sensitive activity); 

• Good document design, which encourages good practice: documents should be appropriately 

designed and the availability of blank forms or documents in which the activities are recorded 

should be ensured; 

• Recording of the data and time of activities using synchronized time sources (facility and 

computerized system clocks) which cannot be changed by unauthorized personnel. Where 

possible, data and time recording of manual activities ( e.g. weighing) should be done 

automatically 

• Contemporaneous recording of actions for electronic records should occur through the use of 

various appropriate controls. Let us learn about the few possible controls for electronic records 

to achieve expectation for contemporaneous element of GDocP 

• Configuration settings, SOPs and controls that ensure that data recorded in temporary memory 

are committed to durable media upon completion of the step or event and before proceeding to 

the next step or event order to ensure the permanent recording of the step or event at the time 

it is conducted  

• Secure system time or date stamps that cannot  be altered by personnel:  

• Procedure and maintenance programmes that ensure time/date stamps are synchronized 

across the GXP operations:  

• Controls that allow for the determination of the timings of one activity relative to another (e.g. 

time zone controls); 

• Availability of the system to the user at the time of the activity 

 

The fourth letter O in ALCOA refers to the characteristic of a data or record as Original 

The Original data include the first or source capture of data or information and all subsequent data 

required to fully reconstruct the conduct of the GXP activity. 

Originality for electronic records is achieved using appropriate controls. 

• Written procedures and training and review and audit and inspection controls that ensure 

personnel conduct an adequate review and approval of original electronic records, including 

human readable source records of electronic data; 

• Data review procedures describing review of original electronic data and relevant metadata. For 

example, written procedures for review should require that personnel evaluate changes made 

to original information in electronic records(such as changes documented in audit trails or history 

fields or found in other meaningful metadata) to ensure these changes are appropriately 

documented and justified with substantiating evidence and investigated when required; 

• Documentation of data review. For electronic records, this is typically signified by electronically 

signing the electronic data set that has been reviewed and approved. Written procedures for 

data review should clarify the meaning of the review and approval signatures, to ensure that the 

personnel concerned understand their responsibility as reviewers and approvers to assure the 

integrity accuracy, consistency and compliance with established standards of the electronic data 

and metadata subject to review and approval; 

• A procedure describing the actions to be taken if data review identifies an error of omission. This 

procedure should enable data corrections or clarifications to be made in a GXP-compliant 

manner, providing visibility of the original record and audit trailed traceability of the correction, 

using ALCOA principles.  

The last letter A in ALCOA refer to the Characteristic of a data or record as ACCURATE 

The term “accurate” means data are correct, truthful, complete, valid and reliable. Implicit in the other 

requirements for ALCOA are that the records should be complete, consistent, enduring and available 

(to emphasize these requirements, this is sometimes referred to as ALCOA-plus. 

 



 
 FOUNDATION SKILLS FOR SCIENCES (PHARMACEUTICAL & BIOTECHNOLOGY)  
  Draft Content Under Industry Validation 

64 

 

Data Integrity at the Workplace: 

Data integrity refers to the accuracy, consistency, and reliability of data throughout its lifecycle. It 

ensures that data is complete, unaltered, and protected against unauthorized access or modification. 

Here are some key points related to data integrity: 

• Accuracy: Data should be recorded and stored accurately without any errors or omissions. 

• Security: Adequate security measures should be in place to protect data from unauthorized 

access, tampering, or loss. 

• Validation: Data should be validated and cross-checked to ensure its accuracy and consistency. 

• Backup and Recovery: Regular data backups and recovery plans should be implemented to 

prevent data loss in case of system failures or disasters. 

• Audit Trails: Maintaining audit trails allows for tracking and documenting any changes made to 

data, ensuring transparency and accountability. 

 

Data Integrity: Why is it Important? 

 

Data integrity refers to the completeness, accuracy, consistency, and reliability of data. Maintaining 

data integrity is critical because: 

 

Reliable Decision Making: Data integrity ensures that decisions based on data are valid and reliable.  

 

Regulatory Compliance: Many industries, such as healthcare and finance, have strict regulations for 

data integrity. Adhering to these regulations ensures compliance and avoids legal and financial 

consequences. 

 

Reputation and Trust: Organizations that can demonstrate consistent and reliable data practices 

build credibility and trust among stakeholders. 

 

Good Documentation Practices: The Key to Data Integrity 

 

Good documentation practices refer to the set of guidelines and principles aimed at maintaining the 

accuracy, completeness, and traceability of data. Here are some essential components of good 

documentation practices: 

 

Clear and Concise Recordkeeping: Data should be recorded in a clear, concise, and standardized 

manner. Include relevant details such as the date, time, and the person responsible for data entry. 

 

Standardized Data Formats: Consistency in data formats is crucial for data integrity. Using 

standardized templates and formats for data entry and storage minimizes errors and allows for easier 

analysis and interpretation. 

 

Version Control: Maintain a clear system for version control, especially when dealing with iterative 

data, such as project progress or software development. This helps track changes, identify 

discrepancies, and ensure the accuracy of the most up-to-date data. 

 

Regular Data Backups: Data should be regularly backed up to protect against data loss due to 

system failures, cyber-attacks, or other unforeseen events. Backup systems should be tested regularly 

to ensure their reliability and effectiveness. 
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Access Control and Security: Data should be accessible only to authorized personnel. Implementing 

access controls and data security measures helps prevent unauthorized modifications, tampering, or 

loss of data. 

 

Training and Awareness: Educate individuals involved in data handling about the importance of data 

integrity and good documentation practices. Regular training sessions can help ensure that everyone 

understands their roles and responsibilities in maintaining data integrity. 

 

Data Integrity in Specific Workplaces 

 

Data integrity is important in various workplaces. Here are some examples: 

 

• Healthcare: In healthcare, data integrity ensures that medical records are accurate, complete, 

and up-to-date. Healthcare organizations must adhere to strict regulations, such as the Health 

Insurance Portability and Accountability Act (HIPAA), to ensure patient privacy and data security. 

 

• Finance: In finance, data integrity ensures the accuracy of financial reports, compliance with 

regulations, and prevention of fraud. 

 

• Research: In research, data integrity ensures that research findings are reliable and valid, 

leading to trustworthy scientific discoveries. 

 

Conclusion 

 

Data integrity is critical in various workplaces. Adhering to good documentation practices helps ensure 

the accuracy, completeness, and reliability of data. Organizations that maintain data integrity build 

credibility and trust among stakeholders, comply with regulations, and make reliable decisions. 

Therefore, it is essential to prioritize data integrity through good documentation practices. 
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Summary 

In the chapter "Data Integrity at Workplace and Good Documentation Practices," we explore the importance 

of maintaining data integrity in various workplaces and how good documentation practices contribute to 

achieving this goal. We discuss the definition of data integrity, its significance in decision-making, scientific 

research, regulatory compliance, and reputation building. Furthermore, we delve into factors influencing data 

integrity, including human and technical factors, and explore good documentation practices, data validation, 

security measures, and data integrity best practices. The chapter emphasizes the ALCOA principles 

(Attributable, Legible, Contemporaneous, Original, Accurate) and their application in ensuring data integrity.   

 

Activity :- 

A. Fill in the Blanks: 

1. Data integrity refers to the ____________, ____________, and ____________ of data throughout its 

lifecycle. 

2. Good documentation practices ensure that data can be easily ____________, ____________, and 

____________, promoting transparency and accountability.  

3. ALCOA stands for Attributable, ____________, Contemporaneous, ____________, and ____________.  

4. In healthcare, data integrity ensures that medical records are ____________, ____________, and up-

to-date, complying with regulations such as ____________. 

5. ____________ and ____________ measures help prevent unauthorized access or modification of data. 

B. Multiple Choice Questions: 

1. What does ALCOA stand for?  

a) Accurate, Legitimate, Controlled, Original, Attributable  

b) Accurate, Legible, Complete, Original, Accessible  

c) Attributable, Legible, Contemporaneous, Original, Accurate  

d) Accessible, Legal, Controlled, Original, Accurate 

2. Good documentation practices are essential for:  

a) Building trust with stakeholders  

b) Ensuring regulatory compliance  

c) Promoting transparency and accountability  

d) All of the above 

3. Data integrity is crucial for which of the following industries?  

a) Healthcare  

b) Finance  

c) Scientific Research  
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d) All of the above 

4. Contemporaneous recording of data means:  

a) Recording data at the time it is generated or observed  

b) Making changes to data after a certain period  

c) Storing data for future analysis  

d) None of the above 

5. Which factor can compromise data integrity?  

a) Human error  

b) Technical failures  

c) Cyber-attacks  

d) All of the above 

C. True or False: 

1. Good documentation practices are only important for electronic records.  

2. Data integrity ensures that data remains unchanged and incomplete.  

3. Metadata provides contextual information about data.  

4. Regular audits help identify discrepancies and errors in data.  

5. ALCOA stands for Accurate, Legible, Complete, Original, and Accessible.  
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Objectives- 

At the end of the unit, you should be able to: 

• Explain the need for sensitivity towards people with disabilities.  

• Explain the correct ways of communication and collaboration with people with disabilities in 

compliance with the legal framework. 

• Demonstrate appropriate verbal and nonverbal communication that is respectful of gender, religion, 

disability, etc.  
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Unit 6.1 Sensitivity with Gender Culture and People with Disability 

6.1 Introduction 

The concept of gender refers to the social and cultural roles, behaviors, expectations, and attributes 

that are associated with being male or female in a given society or culture. Gender is not the same as 

biological sex, which refers to the physical and physiological differences between males and females. 

 

6.2 : Gender  

Gender is a social construct, which means that it is created and defined by society and culture, rather 

than being innate or fixed. The expectations and norms associated with gender vary widely across 

cultures and over time, and can include things like clothing and appearance, personality traits, 

domestic and occupational roles, and social interactions. 

Gender is also a complex and multifaceted concept that can include a range of identities and 

expressions beyond the traditional male/female binary. For example, some people identify as non-

binary, genderqueer, or genderfluid, and do not feel that they fit into a strictly male or female gender 

category. 

• Gender equality is the belief that everyone, regardless of their gender, should have equal 

opportunities, rights, and treatment in all aspects of life. This means that women and men should 

have equal access to education, employment, healthcare, and political representation, among 

other things. 

Gender Equality 

• Gender discrimination, on the other hand, is the unfair treatment of individuals based on their 

gender. This can take many forms, such as paying women less than men for doing the same job, 

denying women access to certain jobs or educational opportunities, or treating women differently 

in the workplace or society based solely on their gender. 

Gender discrimination is harmful to individuals and to society as a whole, as it can limit 

opportunities, perpetuate stereotypes, and reinforce inequality. Working towards gender equality 

means challenging and dismantling discriminatory practices and beliefs, and creating a more 

inclusive and equitable society for everyone. 

• Sensitivity with gender culture refers to the awareness, understanding, and respect of different 

gender identities and cultural beliefs and practices. It involves recognizing that gender is a social 
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construct that can vary across different cultures and that individuals may identify and express 

themselves in ways that differ from traditional gender norms. 

Sensitivity with gender culture is important because it promotes inclusivity, diversity, and equity. By 

being sensitive to different gender identities and cultural beliefs and practices, we can create a more 

inclusive and welcoming environment for all individuals regardless of their gender or cultural 

background. It also helps to reduce discrimination and stigma against individuals who do not conform 

to traditional gender norms or cultural expectations. 

6.3 Some ways to demonstrate sensitivity with gender culture include: 

• Educate yourself: Learning about different gender identities and cultural practices can help you 

to better understand and respect diversity. 

• Use inclusive language: Using gender-neutral or inclusive language can help to create a more 

welcoming and inclusive environment for individuals of all gender identities. 

• Respect pronouns: Respecting an individual's preferred personal pronouns, including pronouns 

beyond the traditional binary of "he" and "she," can help to create a more inclusive environment. 

• Challenge stereotypes: Avoiding stereotypes and challenging them when you encounter them 

can help to reduce discrimination and promote understanding. 

• Create a safe space: Creating a safe and inclusive environment in your personal life, such as in 

your home or with your friends, can help to promote respect and inclusivity for individuals of all 

gender identities and cultural practices. 

By promoting sensitivity with gender culture at a personal level, we can create a more inclusive and 

equitable society that supports the diversity of all individuals. 

 

6.4 Understanding Gender Stereotypes and Their Impact 

Gender stereotypes are ideas or beliefs about how boys and girls, men and women should act or 

behave based on their gender. These stereotypes affect people's lives in different ways: 

1. Limited Opportunities: 

• Gender stereotypes can stop people from doing certain things or choosing certain careers just 

because of their gender. For example, some people might think boys can't be nurses or teachers, 

or that girls shouldn't become engineers or leaders. 

2. Self-Identity: 

• Gender stereotypes can make people feel like they have to act a certain way just because of their 

gender. This can make them feel confused or not good enough if they don't fit those stereotypes. 

3. Expressing Emotions: 

• Stereotypes also affect how people show their feelings. Boys might feel like they can't show when 

they're sad or scared, while girls might think they have to be nice and caring all the time. 

4. School and Jobs: 

• Gender stereotypes can push people toward certain subjects in school or jobs. Girls might feel like 

they have to choose "girly" subjects, while boys might feel like they can't do things like dance or 

art. 

5. Relationships: 
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• Stereotypes affect how people act around each other. Boys might feel like they have to be tough 

and not show feelings, while girls might feel like they have to act a certain way to be liked. 

6. Mental Health: 

• Trying to fit into stereotypes can make people feel stressed or sad. They might worry about not 

being good enough or not fitting in. 

7. Keeping Things Unequal: 

• Gender stereotypes keep things unfair by making some people feel less important or capable just 

because of their gender. This can lead to things like boys getting paid more than girls for the same 

job, or girls not being able to be leaders as often as boys. 

Activity – 

1. Demonstrate appropriate verbal and nonverbal communication that is respectful of gender, 

religion, disability, etc.  

2. Promote intercultural understanding and respect. 
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6.5 Sensitive behavior to show towards person with disability 

 

Being sensitive to people with disabilities means being aware of their unique needs, challenges, and 

perspectives, and treating them with respect, empathy, and understanding. Here are some tips for 

showing sensitivity to people with disabilities: 

• Use person-first language: When referring to someone with a disability, it's important to put 

the person first, and their disability second. For example, instead of saying "a disabled person," 

say "a person with a disability." 

• Don't make assumptions: Not all disabilities are visible, so it's important to avoid making 

assumptions about someone's abilities or limitations. Instead, ask them how you can best 

support them. 

• Be patient: Some people with disabilities may require more time or assistance to complete 

tasks, communicate, or navigate their environment. It's important to be patient and 

understanding, and to offer assistance when needed. 

• Avoid stereotypes: People with disabilities are a diverse group with a wide range of abilities, 

interests, and personalities. Avoid making assumptions based on stereotypes or 

generalizations. 

• Provide accommodations: If someone with a disability requires accommodations to fully 

participate in an activity or event, such as wheelchair access or sign language interpretation, 

it's important to provide them with the necessary accommodations. 

• Treat everyone with respect: Above all, it's important to treat everyone, regardless of their 

abilities or disabilities, with respect, dignity, and kindness. Focus on the person, not their 

disability, and strive to create a welcoming and inclusive environment for all. 

 

6.6 Use of internal & external communication to colleagues 

It is often said that one’s behaviour is the mirror to one’s character. Indeed, your behaviour speaks 
a lot about the kind of person you are. Your educational degrees hold little importance if you are 
not a well-mannered person. You need to conduct well in almost every situation whether you 
appear for a job interview or pursue post-graduate degree, at your workplace or while dealing 
with your clients, in your school/college or while attending parties. Even at your home in front of 
your relatives, it is your good behaviour which counts the most. But behavioural etiquette is 
something which cannot be forced on anyone, it must be cultivated and nurtured within oneself. 

Showing compliant behavioural etiquette towards women is very important. 

What are the various instances where one can show such etiquette? Let’s look: 

● Before entering the room: You must always knock and ask for permission before entering. 
This is perhaps the most basic etiquette. You must ensure that the privacy of the woman 
is unharmed. So, knock and take verbal permission before entering a room. 

● Avoiding touch contact: You must always ensure that you do not intrude on the 
indivisuals’s personal space. This is not only unprofessional but also unhygienic. So, try 
your best to avoid touch contact. If necessary, ask for permission and then assist the 
customer. 

● Using Abusive languages or gestures: Women are empowered by society as well as 
legally, simply speaking some basic rights are universal and are applied to both genders 
but specific rights present to a women include the following- 

● Rights as a woman for dignity and respect that implies no male of any age has the right to 
make advances at a woman, tease or sexually harass her. 
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● A privilege of respect under all circumstances: No one has the rights to make women 
uncomfortable, whether at workplace, home, on the streets, in school, college or any social 
gathering. 

● Rights to physical and mental security: No one has the rights to use physical force, torture 
physically or mentally, or coerce women in any way, no matter the relationship with that 
person. 

● Privilege to complain: Women have all the rights to complain when violated even in the 
smallest way. Take advice and adopt the correct course under such circumstances, 
whatever is the status of the individual, be it boss, relative or a neighbourhood bully. 

● Rights as a women employee for security by the organization as per Visakha guidelines 
for prevention of sexual harassment at the workplace 

● Violence, physical or mental against women is not her fate as is made out to be in some 
cases. Dominant behaviour is not anyone’s right and not a women’s destiny, thus 
complaining against the same is in perfect order 

A security procedure is a set sequence of necessary activities that performs a specific security 
task or function. Procedures are normally designed as a series of steps to be followed as a 
consistent and repetitive approach or cycle to accomplish a result. 

Once implemented, security procedures provide a set of established actions for conducting the 
security affairs of the organization, which will facilitate training, process auditing, and process 
improvement. Procedures provide a starting point for implementing the consistency needed to 
decrease variation in security processes, which increases control of security within the 
organization. 

An employer must ensure that the employees always feel safe without being over threated by the 
security procedures and related environment. 

 

6.7 Effective Communication and Collaboration with People with Disabilities 

Communication and collaboration with people with disabilities are essential skills that promote 
inclusivity and respect. Here are some correct ways to interact with them, in compliance with legal 
frameworks: 

1. Respect and Dignity: 

• Treat individuals with disabilities with respect and dignity, just as you would with anyone else. 
Avoid making assumptions about their abilities or limitations based on their disability. 

2. Clear Communication: 

• Use clear and straightforward language when communicating. Speak directly to the person, 
maintain eye contact, and speak at a normal volume unless asked otherwise. 

3. Active Listening: 

• Practice active listening by giving the person your full attention. Avoid interrupting or finishing 
their sentences, as it can be perceived as disrespectful. 

4. Patience and Understanding: 

• Be patient and understanding, especially if the person requires additional time to communicate 
or complete tasks. Allow them to express themselves fully without rushing them. 

5. Ask for Preferences: 

• Respectfully ask the person if they have any preferences or accommodations that would 
facilitate communication. This could include using alternative communication methods or 
providing written information in accessible formats. 
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6. Offer Assistance Appropriately: 

• Offer assistance if needed, but always ask first and respect their decision if they decline. If 
they accept help, provide assistance in a respectful and non-patronizing manner. 

7. Foster Collaboration: 

• Foster collaboration by creating an inclusive environment where everyone's contributions are 
valued. Encourage open dialogue and active participation from individuals with disabilities in 
group settings. 

8. Accessibility Considerations: 

• Ensure that communication and collaboration spaces are accessible to people with 
disabilities. This includes providing wheelchair ramps, accessible restrooms, and assistive 
technology if necessary. 

Legal Framework Compliance: 

• Understand and comply with legal frameworks such as the Americans with Disabilities Act 
(ADA) or the United Nations Convention on the Rights of Persons with Disabilities (CRPD). 
These laws protect the rights of individuals with disabilities and mandate equal access to 
communication and collaboration opportunities. 

 

6.8 Challenging Stereotypes and Prejudices Against People with Disabilities 

Sometimes, people have wrong ideas about those with disabilities. These ideas can cause 
problems. Here are some common wrong ideas and why they're bad: 

1. Thinking They Can't Do Things: 

• Some people believe that those with disabilities can't do as much as others. 

• This belief can make them feel less capable and miss out on opportunities. 

2. Feeling Sorry for Them: 

• Some people feel sorry for those with disabilities, thinking they can't do things on their 
own. 

• Feeling sorry for them can make them feel weak and like they always need help. 

3. Seeing Them as Heroes: 

• Sometimes, people see those with disabilities as heroes just for living their lives. 
• This can make them feel like they're only valued for their disability, not as real people. 

4. Thinking They're a Problem: 

• Some people think that those with disabilities are a burden because they need special 
help. 

• This idea can lead to excluding them from important parts of life, like school or work. 

5. Thinking They're All the Same: 

• People sometimes think that all those with the same disability are alike. 
• This idea ignores their individual differences and makes unfair judgments. 

6. Making Them Feel Different: 

• Some people make those with disabilities feel like they don't belong in society. 
• This can lead to loneliness, low self-esteem, and feeling left out. 

7. Ignoring Their Needs: 
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• Sometimes, people forget to think about what those with disabilities need to participate 
in daily life. 

• Ignoring their needs can make it hard for them to join in activities and feel included. 

It's important to understand and challenge these wrong ideas about people with disabilities. By 
doing so, we can create a more welcoming and fair society where everyone is valued and 
included. 

 

Activity – 

 
1. Prepare a list of gender-neutral communication terms.  

 
 
Summary: 

The Understanding Gender, Sensitivity, and Inclusive Communication unit provides students with 
essential knowledge and skills to promote inclusivity, respect diversity, and foster effective 

communication. Through exploration of concepts such as gender, gender equality, sensitivity with 
gender culture, and challenging stereotypes, students develop a deeper understanding of societal 

dynamics and learn strategies to create more inclusive and equitable environments. By completing 
assignments and activities, students enhance their ability to communicate respectfully with people 

from diverse backgrounds and challenge harmful stereotypes and prejudices. 
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Activity - 

A. Fill in the Blanks: 

1. Gender is a ____________ construct, shaped by society and culture. 

2. Gender equality advocates for equal opportunities, rights, and treatment for ____________. 

3. Gender discrimination involves unfair treatment based on ____________. 

4. Sensitivity with gender culture promotes inclusivity, diversity, and ____________. 

5. Gender stereotypes can limit opportunities and affect self-__________. 

 

B. Multiple Choice Questions: 

1. Gender is primarily defined by:  

a) Biological factors 

b) Social and cultural norms 

c) Economic status 

d) Religious beliefs 

2. What is the goal of gender equality?  

a) Maintaining traditional gender roles 

b) Limiting opportunities for women 

c) Ensuring equal opportunities and rights 

d) Reinforcing gender stereotypes 

3. What does sensitivity with gender culture promote?  

a) Discrimination and exclusion 

b) Uniformity and conformity 

c) Inclusivity, diversity, and equity 

d) Traditional gender roles 

4. Gender stereotypes can affect individuals' opportunities in which areas? 

a) Education and employment 

b) Social interactions 

c) Relationships 

d) All of the above 

5. What is the purpose of challenging stereotypes against people with disabilities?  

a) To reinforce negative perceptions 

b) To promote inclusivity and fairness 

c) To limit opportunities for individuals 

d) To maintain societal barriers 

 

C. True or False: 

1. Gender equality advocates for equal opportunities for all genders. 

2. Sensitivity with gender culture promotes discrimination and exclusion.  
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3. Gender stereotypes can affect individuals' self-identity.  

4. Effective communication with people with disabilities requires clear and respectful interaction.  

5. Challenging stereotypes against people with disabilities reinforces societal barriers.  

 

. 

 

 

 

 

 

 


