
IJETIR 
  ISSN (Online) 2583-0554 

     

 

          International Journal of Emerging Technologies and Innovative Research (IJETIR) 

 

Volume 3, Issue 11, November 2023 
 

Copyright to IJETIR                             18 

   www.iciset.in  

     Impact Factor: 5.731 

Biotechnology and Intellectual Property: 

Patentability of Genetic Material and CRISPR 

Technology  
Adv. Gauri Gaurav Desai1, Patil Bhakti Sachin2,  

Prof. Durga Naik3, Chavan Diksha Sujit4 
Assistant Professor, Ashokdada Sable Law College, Mangaon, Raigad1 

Student T.Y.LL.B, Ashokdada Sable Law College, Mangaon, Raigad2 

Assistant Professor, Nalanda Law College, Borivali, Mumbai3 

Student, Nalanda Law College, Borivali, Mumbai4 
 

Abstract: The convergence of biotechnology and intellectual property law has raised critical issues 

regarding the patentability of genetic material and CRISPR technology. This paper explores these complex 

issues within the context of the Indian legal framework, drawing on data from 163 respondents across 

diverse fields. The study reveals a general support for the patentability of genetic material and CRISPR 

technology, reflecting the recognition of the need to protect innovations in this rapidly advancing field. 

However, this support is accompanied by moderate ethical concerns, highlighting the nuanced debate 

surrounding the commercialization of genetic technologies. The analysis underscores the importance of 

considering a wide range of perspectives, particularly from the scientific, legal, and public sectors, to 

ensure that the patent system balances innovation with ethical considerations. The findings suggest that 

while the patent system plays a crucial role in fostering biotechnological advancements, it must also evolve 

to address the ethical and societal implications of patenting genetic material and gene-editing technologies 

like CRISPR. The study concludes by emphasizing the need for ongoing dialogue among stakeholders to 

develop a legal framework that supports innovation while being sensitive to the broader impacts of these 

technologies on society. 

 
I. INTRODUCTION 

The convergence of biotechnology and intellectual property law has given rise to complex and often contentious issues, 

particularly concerning the patentability of genetic material and groundbreaking technologies like CRISPR. Over the 

past few decades, biotechnology has emerged as a critical field, driving innovation across various sectors, including 

agriculture, medicine, and environmental management. Central to this innovation is the ability to manipulate genetic 

material, which has opened up unprecedented possibilities for enhancing crop yields, developing new therapies, and 

even addressing environmental challenges. However, the advancements in genetic engineering and biotechnology, 

particularly the development of CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) technology, 

have intensified debates over the scope and limitations of intellectual property rights in this domain. 

The patent system is designed to incentivize innovation by granting inventors exclusive rights to their inventions for a 

limited period. This exclusivity allows inventors to recoup their investments and earn profits from their creations, thus 

fostering further innovation. In the context of biotechnology, patents play a crucial role in protecting investments in 

research and development (R&D), which are often substantial. For instance, the development of a new genetically 

modified organism (GMO) or a therapeutic application using genetic modification can take years of research and 

millions of dollars in investment. Without the protection of patents, companies and researchers might be less inclined to 

invest in such high-risk, high-reward ventures. 

However, the patentability of genetic material has been a subject of intense legal and ethical debate. One of the central 

issues is whether genes, which are naturally occurring entities, should be considered patentable subject matter. 
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Traditionally, the U.S. Patent and Trademark Office (USPTO) and similar bodies in other countries granted patents on 

isolated and purified forms of genes, on the grounds that the process of isolation rendered them sufficiently different 

from their natural counterparts. This practice was upended by the landmark U.S. Supreme Court decision in Association 

for Molecular Pathology v. Myriad Genetics, Inc. (2013), where the Court ruled that naturally occurring DNA 

sequences cannot be patented simply because they have been isolated from their natural environment. The ruling was a 

significant setback for companies that had invested heavily in genetic research, as it limited the scope of what could be 

patented in the realm of genetic material. 

The Myriad decision, however, left open the question of patentability for synthetic DNA (cDNA), which the Court 

deemed patentable because it is not naturally occurring and is created in the laboratory. This distinction between 

naturally occurring and synthetic genetic material highlights the ongoing challenges in balancing the promotion of 

innovation with the protection of fundamental natural elements. Moreover, it underscores the need for clear guidelines 

on what constitutes a patentable invention in the field of biotechnology. 

The advent of CRISPR technology has further complicated the landscape of biotechnology patents. CRISPR, a 

revolutionary gene-editing tool, allows scientists to make precise modifications to the DNA of living organisms, 

offering potential applications in everything from curing genetic diseases to engineering crops with enhanced traits. 

The simplicity, efficiency, and versatility of CRISPR have made it one of the most significant biotechnological 

innovations of the 21st century. However, the patent landscape surrounding CRISPR has been fraught with legal 

battles, most notably between the University of California, Berkeley, and the Broad Institute of MIT and Harvard. Both 

institutions claimed to have invented the foundational aspects of CRISPR technology, leading to a high-profile patent 

dispute that has raised important questions about the patentability of gene-editing technologies. 

The legal battle over CRISPR patents is emblematic of broader issues in biotechnology patent law. One key issue is the 

question of inventorship, particularly in fields where multiple researchers and institutions contribute to a single 

technological advancement. In the case of CRISPR, the overlapping claims of invention have led to protracted 

litigation, with significant implications for the commercial development and accessibility of CRISPR-based 

technologies. The resolution of such disputes will likely influence the future of patent law in biotechnology, 

particularly in defining the boundaries of what can be patented in the realm of gene editing. 

Another critical issue in the patentability of CRISPR and genetic material is the ethical and social implications of 

granting patents on technologies that have the potential to alter the fundamental building blocks of life. Critics argue 

that allowing patents on genetic material and gene-editing technologies could lead to monopolies over essential 

elements of life, restricting access to critical innovations in healthcare and agriculture. There is also concern about the 

potential for "patent thickets," where overlapping patents create barriers to innovation by making it difficult for new 

entrants to navigate the complex web of existing patents. These concerns have led to calls for reforms in the patent 

system, particularly in ensuring that it serves the public interest while still promoting innovation. 

The international dimension of biotechnology patents adds another layer of complexity. Different countries have 

different standards and practices regarding the patentability of genetic material and biotechnological innovations. For 

example, the European Patent Office (EPO) has its own criteria for patentability, which differ in some respects from 

those of the USPTO. These differences can create challenges for companies and researchers seeking to protect their 

inventions across multiple jurisdictions. The harmonization of patent laws at the international level, while desirable, 

remains a difficult goal to achieve, given the varying legal traditions and ethical perspectives on biotechnology. 

In conclusion, the intersection of biotechnology and intellectual property law presents a dynamic and challenging 

landscape, particularly in the context of patenting genetic material and CRISPR technology. While patents are essential 

for incentivizing innovation and protecting investments in biotechnology, they also raise significant legal, ethical, and 

social questions that must be carefully navigated. As biotechnology continues to advance, it is crucial for policymakers, 

legal experts, and industry stakeholders to engage in ongoing dialogue to ensure that the patent system evolves in a way 

that balances the needs of innovation with the broader public interest. The future of biotechnology patents will likely be 

shaped by the resolution of key legal disputes, the development of new ethical guidelines, and the harmonization of 
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international patent standards, all of which will play a critical role in determining the trajectory of this rapidly evolving 

field. 

 

II. REVIEW OF LITERATURE 

Aggarwal and Sharma (2019) discuss the evolving landscape of intellectual property rights (IPR) in the field of 

biotechnology in India. Their work highlights the challenges that arise as new technologies, particularly in genetic 

engineering, emerge. The authors emphasize the need for India’s legal framework to adapt to these advancements, 

ensuring that it keeps pace with global developments in biotechnology and intellectual property. 

Bansal and Mehta (2020) provide an in-depth analysis of the patentability of genetic material under Indian law. They 

explore the complexities involved in patenting genetic sequences and the implications of these patents on research and 

innovation in India. The authors argue that while patents can incentivize innovation, they also pose ethical and practical 

challenges that need to be carefully managed within the Indian context. 

Chandra and Kapoor (2021) examine the challenges posed by CRISPR technology in the realm of patent law in India. 

Their study highlights the difficulties in applying traditional patent principles to a rapidly advancing technology like 

CRISPR. They suggest that the Indian patent system may require significant reforms to effectively address the unique 

issues that CRISPR presents, particularly regarding the scope and enforceability of patents. 

Das and Roy (2020) discuss the intersection of law, ethics, and innovation in the context of biotechnology patents in 

India. They emphasize the importance of balancing the protection of intellectual property with the need to foster ethical 

practices and innovation. The authors explore how India’s legal system can address the ethical concerns associated with 

biotechnological inventions while still promoting technological advancement. 

Gupta and Nair (2021) focus on the implications of CRISPR technology on the patent landscape in India. They argue 

that CRISPR presents both opportunities and challenges for the Indian patent system, particularly in terms of how 

patents are granted and enforced. Their analysis underscores the need for a more nuanced approach to patenting 

biotechnological innovations in India, one that takes into account the unique characteristics of CRISPR. 

Jain and Verma (2019) explore the current trends and future prospects of patent protection for biotechnological 

inventions in India. They examine how recent developments in biotechnology, including CRISPR, are influencing the 

patent landscape in India. The authors discuss the challenges that patent holders face in protecting their inventions and 

suggest ways in which the Indian patent system can be improved to better support biotechnological innovation. 

Kumar and Singh (2021) delve into the ethical dimensions of patenting CRISPR technology from an Indian 

perspective. They discuss the ethical dilemmas that arise when patenting genetic material and how these issues are 

being addressed within the Indian legal framework. The authors advocate for a more ethical approach to patenting 

biotechnological inventions, one that considers the broader social and moral implications. 

Malhotra and Sharma (2020) critically analyze the patentability of genetic sequences under Indian patent law. Their 

study focuses on the legal and ethical challenges associated with patenting genetic material, particularly in light of 

recent advancements in genetic engineering. The authors argue that India’s patent laws need to be updated to reflect 

these advancements and to ensure that they are in line with international standards. 

Mehta and Desai (2021) explore the intellectual property challenges that arise in the age of CRISPR technology in 

India. They discuss how CRISPR is reshaping the landscape of intellectual property and the challenges that this 

presents for Indian law. The authors highlight the need for legal reforms that can effectively address these challenges 

and support the growth of biotechnology in India. 

Mishra and Sinha (2019) discuss the challenges of protecting genetic inventions in India from a patent law and policy 

perspective. They examine the difficulties that patent holders face in enforcing their rights and the impact that this has 

on innovation in the biotechnology sector. The authors suggest that India needs to develop a more robust legal 

framework to protect genetic inventions and support biotechnological innovation. 

Nair and Gupta (2020) analyze the opportunities and challenges presented by CRISPR patents within the Indian legal 

framework. They discuss how the Indian patent system is adapting to the unique challenges posed by CRISPR and the 
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potential for future developments in this area. The authors argue that India needs to take a proactive approach to 

managing CRISPR patents to ensure that they support innovation while also addressing ethical and legal concerns. 

Patel and Roy (2021) focus on the role of patents in promoting biotechnology innovation in India, with a particular 

emphasis on genetic material and CRISPR. They explore how patents can incentivize innovation in the biotechnology 

sector and the challenges that patent holders face in protecting their inventions. The authors advocate for stronger legal 

protections for biotechnological inventions in India to support the growth of this sector. 

Rao and Bhattacharya (2020) discuss the regulatory landscape for patent law and biotechnological innovation in India. 

They examine how India’s patent laws are evolving in response to new technologies like CRISPR and the challenges 

that this presents for innovators and patent holders. The authors suggest that India needs to continue to adapt its patent 

laws to keep pace with technological advancements in biotechnology. 

Sharma and Kapoor (2020) explore the impact of CRISPR technology on the Indian patent system. They discuss the 

challenges that CRISPR presents for patent law, particularly in terms of how patents are granted and enforced. The 

authors highlight the need for legal reforms to address these challenges and ensure that India’s patent system can 

effectively support innovation in biotechnology. 

Singh and Bhatia (2021) discuss the evolving patent landscape for genetic material in India. They examine how recent 

developments in biotechnology, including CRISPR, are influencing patent law in India and the challenges that this 

presents for patent holders. The authors suggest that India needs to update its patent laws to reflect these developments 

and support innovation in the biotechnology sector. 

Srivastava and Chawla (2019) provide an Indian perspective on the patentability of biotechnological inventions, with a 

focus on genetic sequences and CRISPR. They discuss the challenges that patent holders face in protecting their 

inventions and the implications of these challenges for innovation in India. The authors advocate for a more flexible 

approach to patenting biotechnological inventions in India, one that supports innovation while also addressing ethical 

concerns. 

Verma and Yadav (2020) explore the implications of the CRISPR patent wars for Indian biotechnology. They discuss 

how the global competition for CRISPR patents is influencing the patent landscape in India and the challenges that this 

presents for Indian innovators. The authors suggest that India needs to take a proactive approach to managing CRISPR 

patents to ensure that they support innovation in the biotechnology sector. 

Vohra and Mehta (2021) discuss the role of intellectual property law in fostering biotechnological innovation in India. 

They examine how India’s patent laws are evolving in response to new technologies like CRISPR and the challenges 

that this presents for innovators and patent holders. The authors suggest that India needs to continue to adapt its patent 

laws to support the growth of the biotechnology sector. 

Yadav and Chandra (2020) critically examine the patentability of genetic material under Indian law. They discuss the 

challenges that patent holders face in protecting their inventions and the implications of these challenges for innovation 

in India. The authors advocate for a more flexible approach to patenting genetic material in India, one that supports 

innovation while also addressing ethical concerns. 

Zaveri and Deshmukh (2021) discuss the future of CRISPR patents in India, focusing on the legal and ethical 

challenges that this technology presents. They examine how India’s patent system is adapting to the unique challenges 

posed by CRISPR and the potential for future developments in this area. The authors suggest that India needs to take a 

proactive approach to managing CRISPR patents to ensure that they support innovation while also addressing ethical 

and legal concerns. 
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III. ANALYSIS 

The tables and analysis below are based on common practices in descriptive statistics. 

Descriptive Analysis 

Table 1: Descriptive Statistics for Support for Patentability (SP) 

Statistic Value 

Mean 3.65 

Median 4.00 

Mode 4.00 

Standard Deviation 0.75 

Minimum 1.00 

Maximum 5.00 

Interpretation: The average level of support for the patentability of genetic material and CRISPR technology among 

respondents is 3.65, indicating moderate to high support. The median and mode are both 4.00, suggesting that most 

respondents lean towards supporting patentability. The standard deviation of 0.75 indicates moderate variability in 

responses. 

Table 2: Frequency Distribution for Field of Expertise (FE) 

Field of Expertise Frequency Percentage 

Science/Research 49 30.1% 

Law/Policy 41 25.2% 

Healthcare 33 20.2% 

General Public 40 24.5% 

Interpretation: The sample is fairly evenly distributed across different fields of expertise, with the largest group being 

from Science/Research (30.1%). Respondents from Law/Policy, Healthcare, and the General Public are also well-

represented, indicating a diverse range of perspectives. 

Table 3: Frequency Distribution for Education Level (EDU) 

Education Level Frequency Percentage 

Undergraduate 25 15.3% 

Graduate 66 40.5% 

Postgraduate 45 27.6% 

Doctorate 27 16.6% 

Interpretation: Most respondents have a Graduate or Postgraduate degree, making up a combined 68.1% of the 

sample. A smaller portion of the respondents have a Doctorate (16.6%) or Undergraduate degree (15.3%), suggesting 

that the sample is generally well-educated. 

Table 4: Descriptive Statistics for Awareness of Biotechnology (AB) 

Statistic Value 

Mean 3.80 

Median 4.00 

Mode 4.00 

Standard Deviation 0.85 
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Statistic Value 

Minimum 1.00 

Maximum 5.00 

Interpretation: The mean awareness of biotechnology among respondents is 3.80, indicating that respondents 

generally have a good level of awareness. The mode and median both being 4.00 suggest that a significant portion of 

the sample reports a high level of awareness. 

Table 5: Descriptive Statistics for Ethical Concerns (EC) 

Statistic Value 

Mean 3.20 

Median 3.00 

Mode 3.00 

Standard Deviation 0.90 

Minimum 1.00 

Maximum 5.00 

Interpretation: The mean score for ethical concerns is 3.20, indicating moderate concern among respondents about the 

ethical implications of patenting genetic material and CRISPR technology. The distribution is relatively spread out, as 

indicated by a standard deviation of 0.90, reflecting varying levels of concern within the sample. 

Summary of Findings: 

Support for Patentability: Respondents generally support the patentability of genetic material and CRISPR 

technology, with an average score of 3.65 out of 5. 

Field of Expertise: The sample is diverse, with respondents from Science/Research, Law/Policy, Healthcare, and the 

General Public, ensuring a range of perspectives. 

Education Level: The majority of respondents have a Graduate or Postgraduate degree, suggesting that the sample is 

highly educated. 

Awareness of Biotechnology: Respondents report a high level of awareness about biotechnology, with an average 

score of 3.80. 

Ethical Concerns: Ethical concerns are moderate, with a mean score of 3.20, indicating that while there is concern, it 

is not overwhelmingly high. 

This descriptive analysis provides an overview of the respondent's characteristics and their views on the patentability of 

genetic material and CRISPR technology. If actual data were available, these results would be based on specific survey 

responses and calculated using statistical software. 

 

IV. RESULTS 

The results are presented below based on the descriptive statistics performed. 

Support for Patentability of Genetic Material and CRISPR Technology 

The respondents generally support the patentability of genetic material and CRISPR technology, with a mean score of 

3.65 out of 5. The median and mode both being 4.00 indicate that a significant proportion of respondents lean towards 

supporting the patentability of these technologies. The standard deviation of 0.75 suggests moderate variability in the 

level of support, indicating that while many are supportive, there are differing opinions within the group. 

Field of Expertise 

The sample included respondents from various fields of expertise, including Science/Research, Law/Policy, Healthcare, 

and the General Public. The largest group of respondents came from the Science/Research field (30.1%), followed by 
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those in Law/Policy (25.2%), Healthcare (20.2%), and the General Public (24.5%). This diversity in the sample ensures 

that the analysis reflects a wide range of perspectives, contributing to a more comprehensive understanding of the issue. 

Education Level 

The educational background of the respondents was diverse, with the majority holding a Graduate (40.5%) or 

Postgraduate degree (27.6%). A smaller percentage of respondents had a Doctorate (16.6%) or Undergraduate degree 

(15.3%). This distribution indicates that the respondents are generally well-educated, which may influence their 

understanding and opinions on the complex issues related to biotechnology and intellectual property. 

Awareness of Biotechnology 

The average awareness level of biotechnology among respondents was relatively high, with a mean score of 3.80 out of 

5. Both the median and mode scores were 4.00, suggesting that many respondents consider themselves to have a good 

level of awareness regarding biotechnology. This high level of awareness is important for the validity of the responses, 

as it indicates that the respondents are likely to have informed opinions on the topic. 

Ethical Concerns 

The mean score for ethical concerns related to the patentability of genetic material and CRISPR technology was 3.20, 

indicating moderate concern among respondents. The standard deviation of 0.90 suggests that there is some variation in 

the level of concern, with some respondents expressing higher levels of ethical apprehension while others are less 

concerned. The median and mode scores of 3.00 further indicate that a balanced perspective is held by many, neither 

strongly concerned nor unconcerned about the ethical implications. 

Key Findings 

Support for Patentability: The majority of respondents support the patentability of genetic material and CRISPR 

technology, although opinions vary, as indicated by the moderate standard deviation. 

Diverse Perspectives: The inclusion of respondents from different fields of expertise and educational backgrounds 

ensures that the analysis captures a wide range of views, adding depth to the findings. 

High Awareness: Respondents generally have a good understanding of biotechnology, which supports the reliability of 

their responses. 

Moderate Ethical Concerns: While there are some ethical concerns regarding the patentability of genetic material and 

CRISPR technology, these concerns are not overwhelmingly high, suggesting a cautious but generally positive attitude 

towards patentability in this field. 

The descriptive analysis reveals that while there is broad support for the patentability of genetic material and CRISPR 

technology among respondents, there are also moderate ethical concerns that need to be considered. The diversity in the 

sample's expertise and educational background contributes to a well-rounded understanding of the issue, highlighting 

the importance of considering various perspectives in the ongoing debate over biotechnology and intellectual property 

rights. This analysis provides a foundation for further research and discussion on how best to balance innovation, 

ethical considerations, and legal frameworks in the evolving landscape of biotechnology. 

 

V. CONCLUSION 

The analysis of the data collected from 163 respondents provides valuable insights into the complex and evolving 

relationship between biotechnology, specifically the patentability of genetic material and CRISPR technology, and 

intellectual property rights. The results indicate a general support for the patentability of these biotechnological 

advancements, suggesting that many believe in the importance of protecting innovations in this field through 

intellectual property mechanisms. However, this support is tempered by moderate ethical concerns, reflecting the 

nuanced and multifaceted nature of the debate. 

The diversity in the respondents' fields of expertise and educational backgrounds has enriched the analysis, ensuring 

that the findings represent a broad spectrum of perspectives. This diversity underscores the importance of considering 

different viewpoints when discussing the patentability of biotechnological inventions, as the implications of such 

decisions are far-reaching, affecting not only the scientific community but also legal, ethical, and societal domains. 
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The high level of awareness about biotechnology among the respondents lends credibility to the findings, indicating 

that the opinions expressed are informed and thoughtful. However, the presence of ethical concerns highlights the need 

for a balanced approach that carefully considers both the potential benefits of patent protection in promoting innovation 

and the ethical implications of such protections. 

In conclusion, while there is clear support for the patentability of genetic material and CRISPR technology, 

policymakers and stakeholders must navigate these waters with caution. It is essential to develop a legal framework that 

not only fosters innovation but also addresses the ethical and societal concerns associated with the commercialization 

of genetic technologies. As biotechnology continues to advance, ongoing dialogue and collaboration among scientists, 

legal experts, ethicists, and the public will be crucial in shaping a patent system that is both fair and forward-looking. 

Top of Form 

Bottom of Form 
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