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Abstract 

The field of Intellectual Property has vastly had effects on the industrial development across the world in all countries 

ranging from the most developed countries to those that are the least developed. The legal protection over new creations has 

started to advocate commitment towards additional resources for further innovation spurring economic growth, creating new 

jobs and industries and enhancing the quality of life. In particular, the concept of Patents has promoted the establishment, 

promotion and protection of industries encouraging competition for inventing and innovating products suited for societal 

needs. The rewards bestowed by the Patent system act as an incentive to researchers and inventors to continue producing 

better and efficient products for consumers. This creates the necessity of Research and Development for the purpose of 

betterment of products. Intellectual Property Rights (IPR) has major areas of impact on pharmaceutical industries. The 

extent of expenditure on research and development plays a major role in fixing the price of the pharmaceutical products, the 

drugs. The availability of information of an advanced nature on diagnostic technologies and genetics has transformed the 

pharmaceutical research methods over the years. This has had an impact on bringing in experiments on animals to test 

effectiveness of the product. Testing on animals raises various issues such as ethical implications, subjecting animals to pain, 

disease and discomfort unnaturally while there is a great probability that the test results from animals may not be the same 

as those that will be obtained when directed on humans. Testing on animals over a prolonged period of time also leads to 

bio-diversity concerns for the simple fact that only a few species are preferred for being subjected to testing which will have 

adverse effects on their population in the long run. 
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Introduction 

The field of Intellectual Property Law has 

vastly had effects on the industrial 

development across the world in all 

countries ranging from the most developed 

countries to the least developed countries. 

The legal protection over new creations has 

started to advocate commitment towards 

additional resources for further innovation 

spurring economic growth, creating new 

jobs and industries and enhancing the 

quality of life.1 In particular, the concept of 

Patents has promoted the establishment, 

promotion and protection of industries 

encouraging competition2 for inventing and 

innovating products suited for societal 

needs.3 

A Patent is an exclusive right granted for an 

invention such as a product or process that 

provides a new way of doing something or 

that offers a new technical solution to a 

problem.4 The rewards bestowed by the 

Patent system act as an incentive to 

                                                
1 WIPO, “What is Intellectual Property?” Publication 
No. 450(E), p. 3, Available on 
http://www.wipo.int/pubdocs/wipo_pub_450, last 
visited on 31.03.2017 
2 Patent protection guarantees to the patent holder, 
exclusive monopoly over production, distribution 
and sale of patented subject matter. The economic 
profits ensuing from such a right entices industries to 
aim to remain a step higher than others to gain such 
privilege and reap the economic benefits. 
3 For Patent to be granted, the product over which 
patent is claimed must be proved to have been a 
result of Novelty involving Inventive Step and 
capable of Industrial Application. These 
requirements ensure that the private rights of 
individual patent holders are protected while 
simultaneously guarding the public interest. 
4 Supra., footnote 1, p. 5 

researchers and inventors to continue 

producing better and efficient products for 

consumers. This creates the necessity of 

Research and Development for the purpose 

of betterment of products. 

Impact of Intellectual Property Rights 

on Pharmaceutical Industries 

Intellectual Property Rights (IPR) primarily 

has two major areas of impact on 

pharmaceutical industries. First is the pricing 

and accessibility issue, which delves upon 

striking right balance between exclusion of 

competitors by right of monopoly and the 

availability and pricing of new medicines. 

The second is the question of equilibrium 

between R&D incentives and R&D 

expenditure. Both issues are interconnected 

and play an important role in deciding 

economic issues and policy questions. 

The achievement of balance between “static 

gains” to consumers from low prices of 

drugs and “dynamic gains” to industries 

from innovation is a serious challenge. For 

an industry, the Research and Development 

cost is in constant conflict with the 

decreasing patent life, while for a consumer, 

the high prices of certain patented drugs 

make it inaccessible to the low-income or 

disadvantageous groups. Also, there is a 

difference in the factors influencing supply 

and demand. Supply depends on global 

factors as research is mostly done by multi-

national companies operating in multiple 
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countries while the demand is influenced by 

national markets which display 

heterogeneity depending on various factors.5 

The extent of expenditure on research and 

development plays a major role in fixing the 

price of the pharmaceutical products, the 

drugs. The availability of information of an 

advanced nature on diagnostic technologies 

and genetics has transformed the 

pharmaceutical research methods over the 

years. This has had an impact on bringing in 

experiments on animals to test effectiveness 

of the product. However, advancement of 

the sciences has brought a decline in the use 

of animals for testing by introduction of 

alternative modes. Yet, animals are being 

extensively used in pharmaceutical research. 

The Development Process6 

The research and development process 

undertaken by a pharmaceutical industry 

takes an average of ten to fifteen years 

involving eight stages generally.7 The data 

from this process are crucially important for 

researchers to identify the efficacy and 

                                                
5 Iain M. Cockburn, Intellectual Property Rights and 
Pharmaceuticals: Challenges and Opportunities for Economic 
Research, The Economics of Intellectual Property, 
Publication No. 1012, p. 151, available at 
http://www.wipo.int/wipo_pub_1012-chapter5, last 
visited on 31.03.2017 
6 Nuffield Council On Bioethics, The Ethics of Research 
Involving Animals, 1st Ed., Nuffield Council on 
Bioethics, London, 2005, p. 151, available at 
http://www.nuffieldbioethics.org/uploads, last 
visited on 31.03.2017 
7 The process starts with target identification and 
ends with the launch of new product. Ibid. 

safety of use of potential dugs on humans 

and this is done by involving animals. 

The first stage is the target identification 

where the disease or disorder for which a 

drug or medicine needs to be developed is 

identified. This is usually the finding out of 

certain genes or proteins that act as 

receptors for active molecules. This stage 

also involves sequencing of genomes to 

study the disease mechanisms and the effect 

of gene structure on disease processes and 

responses to medicines.  

The second stage after identification of 

target is the detection of possible medicines 

such as compounds that have a probability 

of interacting with the selected target. 

Compounds that provide more interesting 

results in the automated testing using cell 

based in vitro assays are examined further. 

Both stages involve use of animals to some 

extent where the molecules are screened 

against animals, animal tissues or cloned 

human receptors.  

Animal tissues are used for some in vitro 

tests whereas genetically modified animals 

like mice are used to assess the importance 

of drug target. The effects of these tests on 

the animals vary with the precise nature of 

genetic modification involved, ranging from 

lack of detectable changes to stunted 

growth, developmental abnormalities and 

also early death. The advances in genomic 

research have led to a reduction in the 
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number of animals used in testing while also 

providing alternate animals.8 

The potential drug compounds from stage 

2, called hits, are further examined in stage 

three in identification of leads. The tests use 

more complex cell cultures or assays based 

on animal or human tissue. The compounds 

that are found to influence the target in a 

way indicating high potential of effective 

treatment are identified and labelled as leads.  

The fourth stage is the lead optimisation 

where the lead compounds are further 

refined to obtain a subset of compounds 

fulfilling requirements of clinical usefulness. 

The results of observation of attributes9 

such as absorption, duration of action and 

delivery to target determine subsequent 

human trials making the compounds 

candidates for medicines.  

Stages three and four involve the highest 

percentage of use of animals by 

pharmaceutical industries. The animals used 

in testing do not necessarily share all 

properties of humans but are similar in 

certain relevant aspects rendering them as 

effective models. These stages have been 

increasingly depending upon genetically 

modified animals, especially mice in 

                                                
8 For example, primates have been replaced by 
genetically modified mice in vaccine discovery. The 
products used are mostly biological such as a 
fragment of a virus rather than an inorganic chemical 
molecule. 
9 The attributes are tested through both animal and 
non-animal techniques. 

determining target or as animal model of 

disease. The results of these stages and other 

related information are frequently provided 

through publications. The drugs expected to 

be developed by the process include both 

vaccines as well as veterinary medicines. 

The fifth stage is the last pre-clinical stage 

and is the selection of candidate medicine 

followed by tests to ensure safety.10 The 

stage involves conducting of toxicity tests 

on animals and uses toxicity databases, 

toxico-genomics, proteomics and high 

throughput screening to provide additional 

information. The pre-clinical results are 

submitted to a regulatory authority while 

applying for permission to conduct clinical 

trials on human volunteers. The main object 

of the stage is to ensure balance of safety 

and efficacy of the potential medicine.11 

Though there has been a spike in acceptance 

of results of non-animal tests, the regulatory 

authority primarily rely upon data from 

animal research by practice. One of the 

common methods of testing is administering 

vaccine to the animal and subsequently 

inducing the disease. If the vaccine is not 

effective, the animal is subject to pain and 

                                                
10 The next stage being clinical trials on humans, the 
questions addressed in the fifth stage are significant 
and relate to quality threshold, safety and efficacy, 
method of administration, cost of production among 
others. 
11 The tests conducted for this purpose are generally 
uniform across industries and countries and hence, 
there is a requirement for a format that is acceptable 
worldwide in conducting these tests. 
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suffering related to the disease. In such a 

case, the animals are most often euthanised.  

Stages six through eight are those that are 

collectively the clinical trials. Stage six is the 

concept testing where the candidate 

medicines are administered to healthy 

volunteers to assess toleration, effect, 

dosage and potential to be developed into a 

medicine.  

The seventh stage is the development for 

launching the candidate compound as a 

medicine. Where sixth stage involves healthy 

volunteers and limited number of patients, 

trials in seventh stage are large-scale 

involving 1,000 – 5,000 patients. This stage 

is the most expensive of the development 

process due to the size and scale of study 

involved.  

Both stages six and seven continue animal 

trials to an extent carrying out 

comprehensive safety tests to ensure 

efficacy and desired result. The final stage is 

the launch phase where all data collected are 

sent for approval to the regulatory authority. 

This is the only stage that does not involve 

animals. However, even after approval by 

the regulatory authority, tests may continue 

to assess effects in large number of patients 

and evaluate the economic aspects of the 

medicine.12 

                                                
12 The tests are continued for the other purpose that 
certain medicines originally intended for the 
treatment of a particular disease may be found to 

It can thus be seen evidently that animals are 

extensively being used as a testing tool in 

the development of medicines, vaccines and 

drugs. With the advancement of biological 

sciences, the ways and methods of 

discovering cure and treatment for various 

diseases have taken a leap by making 

animals of even other species develop 

characteristics and responses similar to 

humans or the purpose of testing.13 

Problems in Testing on Animals 

Testing on animals has been challenged on 

both ethical and scientific grounds. The 

ethical issue is that the animals are subjected 

to unnatural suffering and thus the 

permissibility of testing is questioned. On 

the other hand, the scientific issue is the 

question of transferability and predictability 

of data obtained from animals and its 

reliability for accurate assessment of safety 

of the new therapeutic interventions.  

The testing and introduction of 

Thalidomide works as an example for 

reliability to the complete extent resulting in 

adverse effects in humans.14 It is often cited 

as the scientific reason to discontinue testing 

on animals. Safety tests carried out on 

animals using thalidomide were approved by 

                                                                    
have beneficial effects for other diseases. One 
example is the case of Thalidomide. 
13 An example would be the use of mice, an animal 
belonging to the musculus species, in testing for 
developing medicines for human consumption.  
14 RDS, Thalidomide, http://www.rds-
online.org.uk/pages/page.asp?i_ToolbarID=5&i_Pa
geID=1070, last visited on 31.03.2017 
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the regulatory authority and it was licensed 

as a sedative which led to it being prescribed 

to pregnant women to treat morning 

sickness and other symptoms.  

In 1961, a letter by Dr. W.G.McBride stating 

observance of physical deformities in the 

limbs of children born to those women who 

had taken Thalidomide was published.15 It 

was pointed out that though research and 

testing on animals had given results that 

thalidomide was safe on humans it still had 

had an effect of grave consequence when 

used by public.  

However, it must also be noted that 

Thalidomide was not tested on pregnant 

animals prior to approval as it was not a 

legal requirement. Subsequent tests upon 

mice, rats, hamsters, macaques, marmosets, 

baboons and rhesus monkeys resulted in 

exactly the same reaction obtained from 

humans. Thus, use of thalidomide by 

pregnant women has been legally prevented 

by many countries following the incident.16 

The ethical opposition to testing on animals 

can be highlighted by the Tetanus Potency 

Test and Diphtheria (absorbed) Potency 

Test.17 In both these tests, vaccines in 

                                                
15 It was later made known that more than 10,000 
children had been affected around the world.  
16 Thalidomide has been approved to be prescribed 
in treatment of erythematic nodosumleprosum 
(ENL). Sufficient precautions in usage of 
Thalidomide by women have also been provided. 
17 Nuffield Council On Bioethics, The Ethics of 
Research Involving Animals, 1st Ed., Nuffield Council on 
Bioethics, London, 2005, p. 146, available at 

different concentrations are first 

administered to mice or guinea pigs18 and 

after a particular time period,19 the toxin or 

the bacterium is injected into the test 

animal. The dosage of toxin, in case of 

Tetanus, is such that it will cause either 

death or paralysis to those animals which 

have received no vaccine or have received 

vaccine that is unsuitable or of ineffective 

concentration.  

In the case of Diphtheria Potency Test, 

lethal and non-lethal amounts of bacterium 

are injected which are capable of causing 

death and skin inflammation respectively in 

animals not protected wholly or sufficiently 

by vaccine administered. 

Guidelines for Testing 

The common method of controlling and 

guiding pharmaceutical research was 

conceptualised by W.M.S. Russell and R.L. 

Burch in 1959.20 This has been more 

popularly called the 3Rs namely, 

Replacement, Reduction and Refinement. 

Replacement refers to the use of non-animal 

methods rather than animal methods for 

                                                                    
http://www.nuffieldbioethics.org/uploads, last 
visited on 31.03.2017 
18 In the case of Tetanus Potency Test, an estimated 
66-108 animals are used per test and in the case of 
Diphtheria Potency Test, a minimum of 70 animals 
are used per batch. 
19 Four weeks from the administration of the vaccine, 
the animals are infected with the respective toxin. 
20 W.M.S. Russell et al., The Principles of Humane 
Experimental Technique, available at 
http://www.altweb.jhsph.edu/pubs/books/humane
_exp,  last visited on 31.03.2017 
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testing and research, in the modern context. 

Originally, however, it was confined to 

replacement of vertebrates by 

invertebrates.21 Replacement as formulated 

by Russell and Burch, is of two types 

namely, relative replacement22 and absolute 

replacement23. Current strategies involve 

replacement of animals by utilising tissue 

culture, tissue slices, cellular and sub-cellular 

fractions, etc. Two prominent views exist in 

replacement. The first is total ceasing of use 

of animals and endorsement of non-animal 

methods while the second view24 is the 

concept of relative replacement of 

vertebrates by invertebrates.25 

Reduction pertains to decreasing the 

number of animals used per study in various 

ways. The common method suggested by 

Russell and Burch26 is choosing rightly the 

strategies in the planning and performance 

of the whole line of research. It is seen that 

most studies proceed by random selection 

of test subjects and follow the trial and error 

method. The authors suggested that this be 

substituted with guided selection tests that 

                                                
21 The reason provided was that the invertebrates had 
nervous and sensory systems that were almost 
atrophied. Common replacements suggested were 
higher plants, microorganisms and degenerate 
metazoan endoparasites. 
22 This replacement still requires animals but exposed 
to lesser or no distress at all. 
23 This replacement completely does away with 
animals in testing. 
24 This is encouraged only in certain instances by the 
National Centre for Replacement, Refinement and 
Reduction of Animals in Research (NC3Rs) 
25 This is also called as the replacement by less 
sentient animals. 
26 Supra., footnote 20 

can provide better results without having to 

perform tests on numerous animals. Modern 

Imaging Techniques that exist currently 

have greatly contributed towards reducing 

the number of animals used in study by 

providing vast information even from a 

single animal. 

The Third R is the Refinement which can be 

considered to be the art or the ability to 

improvise. The object is to reduce to 

absolute minimum the amount of distress 

imposed on the animals used even after 

employing Replacement and Reduction.27 

Refinement techniques that can be followed 

are non-invasive techniques, administration 

of anaesthesia and analgesia, training 

animals for voluntary co-operation to simple 

tests like blood sampling, creating species-

specific environment catering to the 

animal’s natural physical and behavioural 

needs.28 Thus, Refinement not only strives 

to reduce direct harms from testing but also 

ensues to minimise contingent harms 

pertaining to breeding, housing, 

transportation and husbandry. 

Even though the concept of the 3Rs has 

been in existence since 1959, it is yet to 

receive notice by researchers. Also, common 

misconceptions relating to what the 3Rs 

                                                
27 Ibid. 
28 NC3Rs, The 3Rs, available at 
http://www.nc3rs.org.uk/the-3rs, last visited on 
31.03.2017 
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signify have caused researchers to not 

implement them in studies. 

Indian Legal Scenario 

Provisions relating to testing on animals 

have been dealt with under the Prevention 

of Cruelty to Animals Act, 196029 and the 

Drugs and Cosmetics Rules, 1945.30 

However, these provisions are more 

regulatory in nature, allowing testing on 

animals legally. Chapter IV of the 1960 Act31 

lays down the provisions controlling 

experimentation of animals. Primarily, it 

excludes experiments on animals from the 

purview of the Act.32 Under Section 17, it 

lists out certain general rules33 to be 

followed in carrying out experiments on 

animals a few of which require mention as 

follows: 

a) Performing of experiments with due 

care and humanity and use of 

anaesthetic to prevent the animals 

tested upon from feeling pain 

                                                
29 Act 59 of 1960 
30 This was made in 1945 in discharge of powers 
conferred under the Drugs and Cosmetics Act, 1940 
(Act XXIII of 1940) 
31 The Prevention of Cruelty to Animals Act, 1960 is 
shortly referred to as the 1960 Act. 
32 This is mentioned in Section 14. It must be noted 
that the experiments excluded must be for the 
purpose of advancing physiological knowledge or 
knowledge that can aid in prolonging life, alleviating 
suffering or combatting disease of human, animal or 
plant life. 
33 The rules have been listed under Section 17(2) and 
have been declared to be in no way prejudicial to the 
generality of the power to make rules in this regard 
conferred by sub-section (1) to the Committee 
established under Section 15 of the Act. 

b) Destruction of unconscious animals 

in case they are injured in such 

manner that their recovery would 

entail serious suffering 

c) Avoidance of utilisation of animals 

unless completely necessary34 and 

using smaller animals instead of 

larger animals wherever possible35 

d) Ensuring proper care of animals 

before, during and after experiments 

and maintaining proper records of 

experiments performed 

The power to prohibit experiments on 

animals has also been conferred to the 

Committee under Section 19 if it is satisfied 

of such course of action on the report of 

any of its officers or person conducting 

inspection.36 This follows the power 

conferred to the Committee under Section 

18 to enter and inspect any institution or 

place where such experiments are carried 

out or require any person to produce 

records of experiments conducted on 

animals for the purpose of ensuring proper 

compliance with the rules framed. 

                                                
34 This refers to avoiding experiments during 
teaching where other modes as textbooks, etc. are 
possible or if such experiments are for sole purpose 
of acquiring manual skill. 
35 Substitution of larger animals by guinea-pigs, frogs 
or rats may be made if same results are possible to be 
achieved. 
36 Such power is to be exercised only after a 
reasonable opportunity to be heard has been 
provided to the person or institution carrying out 
such experiments. 
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Under the 1945 Rules37, by Amendment 

dated 5th March of 2014, the Central 

Government inserted Rule 148-C which 

strictly prohibits use of animal for testing of 

cosmetics. Prior to this, the 1945 Rules laid 

down certain conditions to be fulfilled by 

the applicant prior to obtaining approval or 

renewal of licence for testing of drugs, etc. 

These conditions also provide specifically 

for requirements to be in place in case 

testing on animals is to be carried out. These 

requirements include:38 

a) Adequate, well-lighted, properly 

ventilated and air-conditioned 

animal houses for animals being 

tested upon 

b) Hygienic surroundings in the house 

with necessary provisions to feed the 

animals, remove excreta and foul 

smell 

c) Proper quarantining measures of 

animals received for testing and 

isolation of sick animals and those 

under test as well as appropriate 

disposal of carcasses so as to not 

endanger public health 

d) Periodical examination of physical 

fitness of the animals  

e) Ensuring compliance with 

requirements under provisions of 

the 1960 Act. 

                                                
37 The Drugs and Cosmetics Rules, 1945 has been 
shortly referred to as the 1945 Rules. 
38 Rule 150-C(2)(3) of the 1945 Rules 

It can be seen that the Indian legal stand in 

relation to that of testing on animals is one 

that is regulatory and liberal and not 

prohibitory in nature. In order to ensure 

that India treats all its life forms with due 

care and humanity, it is imperative that the 3 

R’s are implemented legislatively and made 

mandatory to be followed in order to obtain 

or further renew licence for testing on 

animals. 

Conclusion 

Improvements and developments in the 

Patent Legislations have caused a spike in 

research and development in the 

pharmaceutical industries. Invariably, this 

has created an unintended rise in the 

number of animals used in testing drugs, 

medicines and vaccines. Humans working 

on tests need to follow humane techniques 

in using animals and the concept of 3Rs is 

to be followed to make the experiments and 

studies as humane as possible. Industries 

such as Novartis have a separate policy 

framed, guided by the laws on 

experimentation existing in the United 

Kingdom and the United States of America 

to ensure that the animals used in testing are 

at minimum number and are not subjected 

to distress o harm. It is high-time that all 

countries formulate similar laws to ensure 

that all species including humans find an 

equal footing on the planet and develop in 

sustenance with each other. 
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