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Abstract 

Affordable access to healthcare and medicines is the primary social aim in the developing countries. Healthy 

and clean environment is vital nutrient for good public health and enhanced quality of life.  Article 25 of the 

United Declaration of Human Rights, 1948 (UDHR) elaborates “Everyone has the right to a standard of living 

adequate for the health and wellbeing of himself and of his family, including food, clothing, housing and 

medical care and necessary social services, and right to security in the event of unemployment, sickness, 

disability, widowhood, old age or other lack of livelihood in circumstances beyond his control.”1 Indian 

pharmaceutical sector occupies pioneer position in catering healthcare needs of the global community. 

Though pharmaceutical compounds are manufactured and used for beneficial purposes but along with such 

activities, they are releasing very toxic contaminants in the environment either directly or indirectly after 

chemical modifications.2 Major public health threat is posed by pollution from antibiotics manufacturing 

plants in India.  The report of World Health Organisation in 2014 on ‘Global Surveillance of Antimicrobial 

Resistance’ revealed that "Antibiotic resistance is no longer a prediction for the future; it is happening right 

now, across the world, and is putting at risk the ability to treat common infections in the community and 

hospitals”.3 Adequate disposal system and treatment of pharmaceutical waste will mobilize ecologically 

sustainable and healthy world. Present paper highlights the need to develop strategic approach which protects 

personal as well as social health. 

 

                                                             
1Article 25 of Universal Declaration of Human Rights, 1948. 
2B.Halling-Sorensen, S.N.Nielson, et.al. “Occurrence fate and effects of pharmaceutical substances in the environment—a review” 
35Chemosphere357 (2002). 
3Available at https://www.kwikmed.org/environmental-impact-pharmaceutical-industry/(Visited on December 5, 2016). 
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Introduction 

“Modern human rights, precisely because they were initially developed entirely outside the health domain and 

seek to articulate the societal preconditions for human well- being, seem a far more useful framework, 

vocabulary and form of guidance for public health efforts to analyse and respond directly to the societal 

determinants of heath than any inherited from the biomedical or public health traditions.”4 

Traditional concept of healthcare has gone under a change, it shifted its momentum from individual centric 

approach to public health concept, in the vague of number of international achievements. Healthcare 

considerations were also articulated in Article 12(1) of the International Covenant on Economic, Social and 

Cultural Rights, 1966 (ICESCR), according to which, “The State parties to the present covenant recognise the 

right of everyone to the enjoyment of the highest attainable standard of physical and mental health.”5 The 

Constitution of India also promotes the concept of ‘Public health’. Right to health find its place under the 

umbrella of Article 21 i.e. Right to life. Directive Principles of State Policy also has several provisions 

concerning health matters.6 

Concept of health is not just a subject of medical treatment rather it has social relevance. It covers not only 

medical care but pro preventive care also. It has distinct collective dimension and encompass within it various 

activities e.g. protection against hazardous working conditions, clean living environment, reproductive rights 

of women etc.7 Healthcare sector has inherent dynamism with law in promoting and protecting health, 

administrative authorities in implementing healthcare policies and intricating relationship between different 

healthcare services.8  

Pharmaceuticals: Indispensable Part of Health Care Sector 

The healthcare sector constitutes medical care providers, pathology laboratories, medical equipment 

manufacturers, research organisations, pharmaceutical manufacturers etc. Among them, healthcare delivery 

and pharmaceuticals account for 75% approx. of the total healthcare market.9 In present scenario, India 

occupies an important position in the global pharmaceuticals sector. As per the Sectoral Report of IBEF, 

Indian pharma industry is third largest in terms of volume and thirteenth largest in terms of its monetary value. 

                                                             
4Jonathan Mann et. al., Health and human rights: A reader 444 (Routelge, New York 1999). 
5Article 12(1) of the International Covenant on Economic, Social and Cultural Rights, 1966. 
6Article 39(e) states that the health and strength of workers, men and women, and the tender age of children are not abused and 
that citizens are not forced by economic necessity to enter avocations unsuited to their age or strength; Article 39 (f) states that 
children are given opportunities and facilities to develop in a healthy manner and in conditions of freedom and dignity and that 
childhood and youth are protected against exploitation and against moral and material abandonment; Article 42 contains 
provisions for just and humane conditions of work and maternity relief; Article 47 duty upon the State to raise the level of nutrition 
and the standard of living and to improve public health. 
7Address by Justice K.G. Balakrishnan, CJI, at National seminar on ‘Human Right to Health’ Madhya Pradesh, 2008. 
8Ibid. 
9Available at http://www.pwc.in/industries/healthcare.html (Visited on 14-02-2017). 
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Indian Pharmaceutical Sector accounts for about 2.4 % of the global pharmaceutical industry and 10% in 

terms of volume. It is the largest provider of generic drugs as it contributes in 20% of the annual global exports 

worth USD 16.80 billion.10 The Report estimates that the export of the industry may reach USD 40 billion by 

2020. McKinsey Report presents that Indian Pharmaceuticals market is expected to grow to USD 55 billion 

by 2020 driven by a steady increase in affordability and a step jump in market access and it has the potential 

to reach USD 70 billion provided industry puts in full efforts.11 

Indian healthcare sector is innovative and progressive, it produces about 20% of global generic drugs with the 

US accounting for 28% of export from Indian pharmaceuticals.12 The World Trade Organisation's agreement 

on Trade-Related Aspects of Intellectual Property Rights (TRIPs) in 1994, has also given rise to a 

geographically dispersed industry, the wings of acceleration. India being a low-cost manufacturing destination 

for multinational drug companies is leaning towards new heights. According to TRIPs agreement intellectual 

property rights are protected around the world under common international rules. Declaration to Doha 

Conference affirms that TRIPS is to be implemented in such a way so as to protect public health and promote 

access to medicines.13 Growth of Indian Pharmaceutical Industry has clearly demonstrated that it has potential 

to accord universal access to healthcare to all, not just the rich. 

As Indian pharmaceutical industry caters health care needs of people globally, it is supposed to be highly 

regulated sector. The Central Drug Standards and Control Organization (CDSCO) under the aegis of Ministry 

of Health and Family Welfare (MoHFW) is the chief regulatory body. It prescribes standards and measures 

for ensuring the safety, efficacy and quality of drugs, cosmetics, diagnostics and devices in the country and 

regulates the market authorisation of new drugs and clinical trials standards. Policy issues associated with the 

sector are looked upon by Department of Pharmaceuticals (DoP) under the Ministry of Chemicals and 

Fertilisers. Drugs and Cosmetics Act, 1940 is the legislation that regulates the import, manufacture, 

distribution and sale of drugs and cosmetics in this country. Regulatory framework of pharmaceutical sector 

is required to oblige the international standards with reference to Good Manufacturing Practices (GMP), Good 

Clinical Practices (GCP), and Good Laboratories practices (GLP) to ensure healthy supply of quality drugs at 

affordable prices. 

Pharmaceuticals into The Environment (PIE): An Emerging Issue 

In spite of such a highly regulated sector, pharmaceutical residues are emerging as growing environment 

pollutants. Worldwide detection of waste pharmaceuticals in the environment poses risks associated with their 

introduction into wildlife habitat, aquatic environment and bio-solids etc. Wide range of pharmaceutical 

compounds including antibiotics, analgesics, blood lipid-lowering agents, antiepileptic, and β-blockers have 

                                                             
10Indian Brand Equity Foundation, Sectoral Report (November 2016). 
11McKinsey & Company, Report: Pharmaceutical and Medical Products Practice- Indian Pharma 2020 Propelling Access and 
Acceptance, Realizing True Potential (2013). 
 
12Murali Neelkantan, “Indian pharmaceutical industry-Affordable access to healthcare for all” Global General Counsel (2014). 
13Paragraph 4 of Doha Declaration on the TRIPS Agreement and Public Health, 2001. 
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been found in the effluents and surface waters of several countries.14 These findings accelerated a cascade of 

investigations of the presence of human and veterinary pharmaceutical products in the environment, also the 

possible risks their presence may pose to humans and the environment.15 The discovery of oestrogens in 

sewage effluents as a cause of the feminization of fish in 1990 sparked the issue of pharmaceuticals in the 

environment. Discovery of diclofenac residues in cattle carcasses as the cause for the vulture population 

collapse in India and Pakistan also raise the concern.16 Studies had revealed that long term exposure of lower 

concentration of complex pharmaceutical mixtures on stream biota may result in acute and chronic damages, 

behavioural changes, accumulation in tissues, reproductive damage and inhibition of cell proliferation.17 

Indian pharmaceutical industry is one of the fastest growing sector of Indian economy. Hyderabad is known 

as bulk drug capital of India. But the bitter thing is that the Patancheru-Bollaram manufacturing hub on the 

outskirts of Hyderabad is one of the most polluted industrial areas in India. India's Environment Ministry 

classifies pharmaceutical manufacturing as a "red category” i.e. high pollution potential, owing to the 

hazardous waste it produces.18 Waste flowing out of a treatment plant near Hyderabad in India pollutes the 

region's waters with some of the highest levels of pharmaceuticals ever detected in the environment.19Around 

90 companies in the region that manufacture active pharmaceutical ingredients, or assemble final drug 

products, send their waste to PETL i.e. Patancheru Enviro-Tech Ltd., an effluent treatment plant. With 

permission, Larsson's team sampled the waste exiting the plant; they found drugs including the antibiotic 

ciprofloxacin, at concentrations of up to 31,000 micrograms per litre, and the antihistamine cetirizine, at up 

to 1,400 micrograms per litre. The team estimated that the amount of ciprofloxacin entering the river from the 

plant could amount to up to 45 kilograms a day equivalent of 45,000 daily doses.20  

Same is the fate of Vapi region in Gujarat. The State of Gujarat has made rapid growth in the industrial sector, 

with chemical and related industries playing a significant role. Industrial belt  has gradually developed and 

progressed from Mehsana in the North, to Vapi in the South.21 According to a study, Vapi in Valsad district 

has approx. 1800 factories, of which 450 are categorised as polluting industries, This data include 50 paper 

mills, 60 dye intermediate producing units, 200 dye industries, 100 pharmaceutical factories, 25 textile dyeing 

                                                             
14Halling-Sørenson B, Nors Nielsen S, et.al. “Occurrence fate and effects of pharmaceutical substances in the 

environment—a review”36(2) Chemosphere1998, 36(2); Fent K., Weston A.A.et.al., “Ecotoxicology of human 

pharmaceuticals”76Aquat. Toxicol (2006);  Kolpin D.W., Furlong E.T. et.al., “Pharmaceuticals, hormones, and other 

organic wastewater contaminants in U.S. streams, a national reconnaissance”36 Environ. Sci. Technol (1999–2000); 

Kummerer K., “Drugs, diagnostic agents and disinfectants in wastewater and water—a review” 105Schriftenreihe des 

Vereins fur Wasser, Boden und Lufthygiene (2000).  
15M.H.Sayadi, R.K.Trivedy and R.K.Pathak, “Pollution of Pharmaceuticals in Environment” 26(1) JIPC 89-94 (2010). 
16D.G.Joakm Larsson, “Pollution from Drug Manufacturing: Review and Perspective” 369 Philo Trans R SocLond B Bio Sci.1 (2014). 
 
17Chanti Babu  Patneedi and K. Durga Prasadu, “Impacts of Pharmaceutical Wastes on Human Life and Environment” 

8 RJCABP67-70 (2015).  

 
18Ibid. 
19Naomi Lubick, “Chemists show how waste water contamination affects eco-system”, 457 Nature 640-641 (2009). 
20Available at https://www.kwikmed.org/environmental-impact-pharmaceutical-industry/(Visited on December 5, 2016). 
 
21Available at  http://www.gpcb.gov.in/pdf/ENV_SOME_INITIATIVES_IN_GUJARAT.PDF (Visited on 15-02-2017). 

http://www.ijrti.org/


©    2022 IJNRD | Volume 7, Issue 9 September 2022 | ISSN: 2456-4184 | IJNRD.ORG 
   

IJNRD2209142 International Journal of Novel Research and Development (www.ijnrd.org)  

 

1217 

units and 10 pesticide plants.22  In 2012, Vapi, has topped the list of critically polluted areas in the country, 

as per report of Comprehensive Environmental Pollution Index (CEPI) , released by the Central Pollution 

Control Board (CPCB).23  

Alleyway: Entry of Pharmaceuticals into the Environment 

Pharmaceutical wastes enter into the environment through number of ways. One such way is excretion from 

the patient’s body, either as the same compounds that are present in the dosage or as derivatives or metabolites 

of these compounds. Excretion from patients thereby introduces pharmaceutical residues into the sewage 

disposal system and consequently into wastewater. Another pathway whereby pharmaceutical residues enter 

into the environment is through the inappropriate disposal of unused or expired pharmaceuticals. In addition 

to human pharmaceuticals, veterinary pharmaceuticals may also contaminate land and waterways through 

runoff from agricultural land or directly through treated animals.  But the most crucial channel of letting 

pharmaceuticals enter into environment is the manufacturing destination. Pharmaceutical plants generate large 

volume of residues during manufacturing process. Manufacturing of drugs involve various sub-processes like 

chemical synthesis, research and development and formulation etc. Each process discharges different type of 

residues into the environment.”24 

Legal Regime and Treatment of Pharmaceutical Waste 

Binding guidelines and policy measures are required to put check on pollution caused by pharmaceuticals in 

environment. There are laws in the form of Directives in European Union and regulatory provisions in United 

States requiring prospective Environmental Risk Assessments (ERA) as part of the drug registration process. 

Directive 2003/94/EC lays down the principles and guidelines of good manufacturing practice in respect of 

medicinal product for human use.25 There is need for strong and effective take back programmes so that 

disposal of unused or expired medicines could be regularised.  In this regard, Directive 2004/27/EC provides 

that EU member States have an obligation to implement appropriate collection schemes for unused 

pharmaceutical products.26 

In India, The Environment (Protection) Rules, 1986 prescribes parameters and standards for pharmaceutical 

industries whether engaged in manufacturing or formulation. The Central Government While exercising 

powers under section 6 and 25 of The Environment (Protection) Act, 1986 prescribe effluent standards for 

Pharmaceutical (Manufacturing and Formulation) industry, under entry no. 73 of schedule I of The 

Environment (Protection) Rules, 1986. Excess discharge than prescribed limits falls in the category of 

environment pollutants. These limits are as follows: 

 

                                                             
22ibid 
23Available at  http://www.downtoearth.org.in/news/vapi-tops-list-of-critically-polluted-areas--38260 (Visited on 15-02-2017). 
 
25Available at https://ec.europa.eu/health/documents/eudralex/vol-4_en (Visited on 15-02-2017). 
26Available at http://www.biosafety.be/PDF/2004_27.pdf (Visited on 15-02-17).    
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Pharmaceuticals Industry 

(Bulk Drugs): 

(i) Compulsory Parameters    mg/l except pH 

pH       6.5 – 8.5 

Oil and Grease     10 

BOD (3 days at 27oC)     100 

Total suspended solids     100 

Bioassay test       90% survival after 96 hours in 100% 

effluent test shall be carried out as per 

IS:6582-1971. 

(ii) Additional Parameters 

Mercury       0.01 

Arsenic       0.2 

Chromium (Hexavalent)     0.1 

Lead        0.1 

Cyanide       0.1 

Phenolics (C6H5OH)      1.0 

Sulphides (as S)      2.0 

Phosphate (as P)      5.0 

Note: 

(i) The limit of BOD (3 days at 27oC) shall be 30 mg/l if effluent is discharged directly to a   fresh 

water body. 

(ii) The additional parameters are applicable to bulk drug manufacturing depending upon the process 

and product. 

(iii) No limit for COD is prescribed, but it shall be monitored. If the COD of the treated effluent is 

greater than 250 mg/l, such industrial units are required to identify chemicals causing the same. In 

case these are found to be toxic, as defined in the Hazardous Chemicals Rules, 1989 (Schedule-I), 

http://www.ijrti.org/


©    2022 IJNRD | Volume 7, Issue 9 September 2022 | ISSN: 2456-4184 | IJNRD.ORG 
   

IJNRD2209142 International Journal of Novel Research and Development (www.ijnrd.org)  

 

1219 

the State Boards in such cases shall direct the industries to install tertiary treatment system with in 

the stipulated time limit. This may be done on a case-to-case basis.27 

As per the report of World Health Organization, Pharmaceuticals and chemicals constitute approx. 3% of the 

total amount of health care waste.28 Pharmaceutical waste comprises expired and unused medicines, 

contaminated pharmaceutical products like vaccines, liquids etc. and excreta of human beings. In order to 

limit the environmental footprints of pharmaceutical waste, EU has adopted Directive 2004/27/EC, after 

making amendments in the earlier adopted Directive 2001/83/EC.29 In the amended Directive improvements 

regarding environmental aspects of human drugs have been made. 

At global level, to protect human health and environment against the adverse effects of hazardous waste, Basel 

Convention on the Control of Transboundary Movements of Hazardous Wastes and Their disposal was 

adopted in 1992. Annexure 8 to the Protocol on Liability and Compensation for Damage Resulting from 

Transboundary Movement of Hazardous Waste and Their Disposal provide that waste may which contain 

either inorganic or organic constituents are specified including wastes from the production and preparation 

and of pharmaceutical products.30 As per the Technical Guidelines on Environmentally Sound Management 

of Biomedical and Health-care waste provided by the Conference of the Parties to the Basel Convention on 

the Control of Transboundary Movements of Hazardous Waste and their Disposal, healthcare waste are 

classified as follows: 

Health Care Waste 

 Non –Risk Health Care Waste 

o Recyclable Waste 

o Biodegradable Waste 

o Other Non-Risk Waste 

 HCW Requiring Special Attention 

o Human Anatomical Waste 

o Sharps 

o Pharmaceutical Waste: 

 Non-Hazardous Waste 

 Potentially Hazardous Waste 

 Hazardous Waste 

o Cyto-Toxic Pharmaceutical Waste 

o Blood and Body Fluids 

                                                             
27Available at  http://jkforest.gov.in/act/Environment_Protection_Rules.pdf (Visited on 14-02-2017). 
28Merita Dauti, Edita Alili-Idrizi et.al., “Legal Regulation and Critical Analysis for an Effectively Treatment of Pharmaceutical 
Waste”8IJSBEEBIE(2014). 
29Directive 2001/83/EC and Directive 2004/27/EC of the European Union and of the Council on the community code relating to 
medicinal products for human use. 
30Protocol on Liability and Compensation for Damage Resulting from Transboundary Movements of Hazardous Wastes and Their 
Disposal, Annex VIII. 
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 Infectious and Highly Infectious Waste 

o Infectious Waste 

o Highly Infectious Waste 

o Other Hazardous Waste 

 Radioactive Waste 

As the above table depicts that pharmaceutical wastes are divided into three classes: 

- Non-hazardous pharmaceutical waste: This category includes pharmaceuticals such as chamomile tea or 

cough syrup that pose no hazard during collection, intermediate storage and waste management. They are not 

considered hazardous wastes and should be managed jointly with municipal waste. 

- Potentially hazardous pharmaceutical waste: This category takes into account pharmaceuticals that pose a 

potential hazard when used improperly by unauthorized persons. These are considered as hazardous wastes 

and their management should be done by appropriate waste disposal facility. 

- Hazardous pharmaceutical waste: It consists heavy metal containing and unidentifiable pharmaceuticals as 

well as heavy metal containing disinfectants, which owing to their composition require special management. 

They must be considered as hazardous wastes and their management must take place in an appropriate waste 

disposal facility.31 

In India, The Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 2016 provides 

for safe handling, generation, processing, treatment, package, storage, transportation, collection, conversion, 

destruction and disposal of hazardous waste. Following categories of waste generated by pharmaceutical 

process is termed as hazardous waste: 

• Process residue and wastes 

• Spent catalyst 

• Spent carbon 

• Off specification products 

• Date expired products 

• Spent solvents.  

Conclusion 

Prescribing limits, standards and regulations without effective implementation mechanism would not solve 

the problem. There is need to develop comprehensive programme so as to minimise the entry of 

                                                             
31Technical Guidelines on the Environmentally Sound Management of Biomedical and Healthcare Wastes (Y1; Y3) Basel 
Convention series (2003). 
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pharmaceuticals into the environment throughout their life cycle i.e. production, use and disposal Industries 

are required to install effluent treatment plants. But this would increase the manufacturing cost which in turn 

makes drugs procurement costlier. Therefore, Wastewater treatment technologies are required to be improved 

at the instance of Governmental agencies, so that discharge from manufacturing units, household activities 

and other healthcare agencies could be treated well before entering into water channels and bio-solids. 

Ministry of Environment and Forests should be vigilant enough while granting clearances to pharmaceutical 

units. Access to drugs is an important aspect of healthcare, all the possible efforts should be made to make 

them environment friendly.   
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