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<ABSTRACT> 

 

A Study on the Patent Policy of Biotechnological Inventions with  

Therapeutic Activity in U.S. and Policy Suggestion for South Korea 

 

The U.S. government adopted a strong patent protection policy to advance 

medical and biotechnology industry, and the industry nowadays accounts for more 

than 80% of the world total revenue. While in South Korea, the industry size is 

relatively small, but continuously increasing with a high proportion of exportation, 

and has a high capacity to increase the national competitiveness. In this context, 

the study revisits the strong patent policy of the U.S., which also include medical 

procedure patent, to devise a policy suggestion for South Korea that would 

encourage scientific innovation while impeding the use of biotechnological 

invention with non-therapeutic activity that might be against social norms.  

 

The study first examines the philosophical ground of property rights by 

discussing the natural rights theories and consequentialism, and approaches the 

future argument in utilitarian perspective. In follow, it provides a glance at the 

advancement of biotechnology and medicine in the current stance, and 

demonstrates the potential benefits and harms of biotechnological inventions in 

medical practice. It also revisits the strong patent policy of the U.S. government, 

how it warrants the market exclusive rights of biotechnology patent, by studying 

legal basis of patentability of biological materials and living organisms after the 

landmark case of Diamond v. Chakrabarty (1980), and also examines whether 



ix 
 

these inventions are treated differently from other classical chemical patents in 

comparison at the patent classification level, yet finds no differences. Furthermore, 

it verifies the therapeutic use of biotechnological inventions as ‗medical activity‘ 

and whether it could be under the scope of medical procedure patent. It observes 

these inventions have both characteristics of medical procedures and products, yet 

mostly treated as medical products under the current regulations of may countries 

to facilitate the safety control. Also, it revisits moral concerns surrounding the 

non-therapeutic use of biotechnological inventions on a human body, and 

determines the inventions that would be contrary to social norms and not to be 

promoted for instance. Policy levers in patent law are further examined and 

proposes the following potential policy levers: 1) revised scope of medical 

procedure patent and the infringement liability exemption rule; 2) enforcing 

beneficial utility to avoid non-therapeutic use of biotechnological inventions; and 

3) enforcing general utility as a strong legal principle to ensure safety and 

maximise avoidance of the risks of harms.  

 

The study suggests for the Korean government to warrant patent 

protection for a medical procedure with the extended scope of ‗medical activity‘ 

along with the adoption of the patent infringement liability exemption for health 

practitioner. It further demonstrates the potential impacts of the policy change, 

with the consideration of market competitiveness, non-therapeutic use of the 

invention on a human body, safety concern, costs of healthcare, and as well as 

future challenges.  

 

Keywords: biotechnology, patent policy, non-therapeutic use, medical procedure patent, 

regenerative medicine and advanced therapy  
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I. Introduction 

 

I.A. Background 

 

In modern society with great importance on economy as a key driver 

to polity and power, patent has been perceived as a vital catalyst for 

economic growth particularly influencing knowledge-based industries, 

including medicine and biotechnology.1 The economy of the most developed 

countries heavily rely on the profits generated by intellectual property, and 

patent system is recognized as an economic policy strategy to accelerate 

innovation and growth of high-risk industry, by rewarding the investment 

with monetary incentives.2 Although intellectual property of copyright was 

first developed in Europe, the United States of America, as one of the 

world‘s most innovative economies, has developed its unique and strong 

legal basis of intellectual property with long tradition. Discussing the patent 

policy, the U.S. government made a clear choice for advancing medical and 

biotechnology industry over the affordable healthcare costs, and grew up the 

                                                        
1 OECD, Compendium of Patent Statistics Highlights 9 (2008)   
2 USPTO Federal Register/Vol. 81, No. 200/ Monday, October 17, 2016/Notice 71486 
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industry to revenue of $108 billion among $130 billion worldwide in 2015.3 

This accounts for more than 80% of the world total revenue, and the global 

market is expected to reach $727.1 billion by 2025.4 It is undeniable that 

medical procedure patent policy has worked as one of the economic drivers 

along with its active market policy to promote medicine and biotechnology 

industry in the U.S. This seems significant compared to other nations in the 

West, which also shared advanced modern medical knowledge with long 

tradition of practice. While in South Korea, the industry size is relatively 

small, but continuously increasing with a high proportion of exportation, as 

it has been foreseen as the future industry that would increase the national 

competitiveness. 5 In this regard, this study revisits the strong patent policy 

of the U.S. to devise a policy suggestion for South Korea that would 

encourage scientific innovation and the industrial development in relation to 

emerging biomedical industry.  

 

 

                                                        
3 Statista. Biotechnology industry – Statistics & Facts.  

URL: https://www.statista.com/topics/1634/biotechnology-industry/ (the last visit on June 18, 2018) 
4 Ibid. 
5 한국보건산업진흥원, 2017 첨단바이오의약품 산업백서. (2017) p.17 

https://www.statista.com/topics/1634/biotechnology-industry/


 3 

I.B. Purpose 

 

This study aims to examine patent protection and practical policy 

levers for current expedite development of biotechnological invention with 

therapeutic activity, discussing particularly its use on a human body. The 

study also observes the patent policy strategies adopted by the world‘s 

number one biotechnology market share country, thus the U.S., and further 

investigates how this country has promoted the technology innovation in 

bio-industry and medicine. In addition, as the U.S. develops most of new 

therapeutics that grant patents in South Korea,6 it suggests legal and policy 

supplements for the country‘s patent system that would avoid uncertain and 

hazardous outcome from actively applying biotechnological inventions as 

new therapeutics in clinical practice, and also of its non-therapeutic uses, 

which would affect both the U.S. and South Korea. Furthermore, this study 

of policy on the U.S. patent system leads to legal and policy suggestion for 

the current Korean system, hoping to stimulate and promote the 

development of biotechnology and medical industry.  

 

                                                        
6 성상원, ―의료방법발명의 특허성 판단기준과 특허보호에 관한 타당성 연구‖ (2013) p.14 
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I.C. Methodology 

 

This study has been conducted through literature review of legal 

texts, congress records, precedents, and law reviews. Also, it applies a 

comparative analysis to examine the patentability of biotechnological 

inventions with therapeutic activity in the U.S., Europe, and South Korea.  

 

First, Chapter I states the purpose of this study and describes how it 

has been conducted with brief explanations about its arguments on 

methodology.  

 

Chapter II describes and examines the origin of intellectual property 

as a natural right based on the philosophical ground of property rights by 

discussing the theories proposed by John Locke and Georg Wilhelm 

Friedrich Hegel. Although exclusive rights to ideas have been perceived as 

natural rights, it more likely originates from a social contract as an 

instrument, for it is the society that imposes such market exclusive rights for 

an inventor to encourage the industrial development of sciences and arts. 

These fundamental bases demonstrate the essence of a patent from its origin 

in the utilitarian point of view, and will help us to emphasise better the 
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primary intent of patent as ―to benefit society‖ and maximise ―well-being‖ 

of the public in exchange of restricting others‘ liberty on use of the invention. 

And such does not exclude newly developing industry including 

biotechnology, in which we foresee particular need of therapeutic use on 

human body.  

 

Chapter III revisits the subject in focus of this study ‗biotechnology,‘ 

by examining its terminology and demonstrating important scientific 

features of the industry so that it would provide a glance at where the 

advancement of biotechnology has arrived nowadays. It describes major 

technical aspects of biotechnological inventions, from the core inventions of 

its early stage such as recombinant DNA technology and genome 

sequencing technology up to recent inventions on genome editing and 

regenerative medicine and advanced therapy including gene therapy and cell 

therapy. By doing so, the study will facilitate understanding of how far we 

have come to find these biotechnological inventions in clinical practice, and 

also examine their potential benefits and harms when applied on a human 

body.  
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Chapter IV first revisits how the U.S. government warrants market 

exclusive rights of biotechnology patent, by studying legal basis of 

patentability of biological materials and living organisms. It further 

compares the particularity of biotechnology patent with the classical 

chemical patent of pharmaceutical products, and determines whether these 

are treated differently under the current policy, by closely observing patent 

classification system. In reflection of the purpose of this study, which also 

examines the benefits and harms of biotechnological inventions, this chapter 

further verifies whether these inventions are treated and regulated differently 

from other chemical inventions in the account of its potential harms and 

safety. 

 

Chapter V verifies the therapeutic role of biotechnological inventions 

as ‗medical activity,‘ and observe whether there is an agreement worldwide 

that determine these inventions fall into the category of therapeutics. As 

follow, it further validates the possibility of whether these inventions might 

be treated differently from medical procedure patent in the current U.S. 

patent policy in comparison with the E.U. policy, taking into account its 

characteristics of being therapeutics and medical procedure at the same time. 

Also, since these inventions share the characteristics of chemical, 
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biotechnological and medical patent, it examines the need for a new 

classification code in the system, so that these inventions might have 

efficiently cared with caution. At last, it revisits moral concerns surrounding 

the use of biotechnological inventions on a human body, and observes 

whether these inventions would be socially acceptable when introduced for 

clinical practice.   

 

Chapter VI discusses policy levers in patent law to examine which 

level of patent policy would adequately address biotechnology patent. 

Undermining the premise that ‗benefits of an invention must surpass the 

harms it may cause to attain patentability,‘ it proposes the following three 

potential policy levers: 1) revised scope of medical procedure patent and 

effective implication of the infringement liability exemption rule; 2) 

enforcing beneficial utility to avoid non-therapeutic use of biotechnological 

inventions that are against social norms; and 3) enforcing the general utility 

as a strong legal principle to be applied for biotechnology patent. It also 

proposes a concept of the ―completeness of an invention‖ in regard to safety, 

so that it would maximise avoiding the risks of harms. 
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Chapter VII, at last, discusses biotechnology patent in South Korea 

in a reflection of the U.S. patent policy, and examines its industrial 

applicability for the adoption of medical procedure patent in the hope of 

promoting newly emerging health industry. It suggests for the Korean 

government to warrant patent protection for a medical procedure with the 

extended scope of ‗medical activity‘ along with the adoption of the patent 

infringement liability exemption for health practitioner. It further 

demonstrates the potential impacts of the policy change, with the 

consideration of market competitiveness, non-therapeutic use of the 

invention on a human body safety concern, costs of healthcare, and as well 

as future challenges.  
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II. Intellectual Property and Patent 

 

In the United States of America, the legal basis of the Patent Act is 

grounded upon the Constitution Article I, §8, cl. 8 that ―The Congress shall 

have power … To promote the progress of science and useful arts, by 

securing for limited times to authors and inventors the exclusive right to 

their respective writings and discoveries.‖7 And upon this clause, there is no 

doubt that patent system has been playing an instrumental role for the 

advancement of newly developing industries in the U.S. This chapter aims to 

construct the principles where the rights to intellectual property are 

originally derived from, based upon Lockean justification and Hegel‘s 

philosophy. The philosophical basis of the Constitution Article I, §8, cl. 8, is 

then followed for discussion based on utilitarian theory and economic 

incentive theory to demonstrate intellectual property rights as an instrument 

that benefits the society.  

 

 

                                                        
7 U.S. Constitution Art. I §8, cl. 8 
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II.A. Intellectual Property as Natural Rights 

 

II.A.i. John Locke, Laws of Nature, and Property 

 

John Locke‘s political philosophy is best described in his work the 

Second Treatise of Government, which provides theoretical supports for the 

liberal-democratic polity. He wanted to refute the belief of the time that the 

Kingship comes from God and therefore all property belongs to the King 

and all people have to obey him; yet, through his masterpieces of work, he 

demonstrated that God had given every individual natural right. His 

concepts of political theory, limited government, individual liberties, and 

most importantly property rights are constructed to claim individual‘s 

natural rights, which derive from Locke‘s laws of nature. Therefore, it is 

God who has given every individual natural right, which comes from the 

laws of nature, and kingship is a mere social contract that only exists to 

maintain society much efficiently: universal egalitarian.8  

                                                        
8 Jeremy Waldron, ―Ch 20. The Decline of Natural Right,‖ The Cambridge History of Philosophy in 

the Nineteenth Century (1790 -1870), Cambridge University Press. (2012) p.2 
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According to the traditional terminology, law of nature means a right 

rule of reason, and thus signifies a rule of common equity. Locke describes 

law of nature in the Second Treatise of Government, II §6 as: 9 

The state of nature has a law of nature to govern it, which obliges 

every one: and reason, which is that law, teaches all mankind, 

who but consult it, that being all equal and independent, no one 

ought to harm another in his life, health, liberty, or possessions: 

for men being all the workmanship of one omnipotent, and 

infinitely wise maker; all the servants of one sovereign master, 

sent into the world by his order, and about his business; they are 

his property, whose workmanship they are, made to last during 

his, not one another‘s pleasure: and being furnished with like 

faculties, sharing all in one community of nature, there cannot be 

supposed any such subordination among us, that may authorize 

us to destroy one another, as if we were made for one another‘s 

uses, as the inferior ranks of creatures are for our‘s. Everyone, as 

he is bound to preserve himself, and not to quit his station 

wilfully, so by the like reason, when his own preservation comes 

not in competition, ought he, as much as he can, to preserve the 

rest of mankind, and may not, unless it be to do justice on an 

offender, take away or impair the life, or what tends to the 

preservation of the life, the liberty, health, limb, or goods of 

another.  

 

In the theory of Locke, all human beings are equal, in a sense that all 

individuals are equal servants of God, that each one of them has a private 

vocation, his or her own ―mission from God.‖ This conception perceives that 

each individual is equally important, yet is individualized and has private 

                                                        
9 John Locke, the Second Treatise of Government, Chapter II, §6 
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human functions, leading to his fundamental political ideas.10 These ideas 

include that an individual has to be allowed for equal and maximal liberty to 

fully work on his or her privatized function, or ―mission from God.‖ And 

another idea is that in order to successfully carry out the mission, individual 

property, given from God, also has to be determined as the means of 

necessary such as life, health, liberty, or possessions.  

 

Locke has a hedonistic view on human motivation, ―that which is 

properly good or bad, is nothing but barley Pleasure or Pain,‖ in exchange 

for the promise of rewards after mortal life, as described in his work An 

Essay Concerning Human Understanding. 11  In Locke‘s thoughts, God 

obliges every single person with his business so-called ―the mission‖ or 

function that he assigned us (equal maximal liberty and of property rights), 

and this is for the promise of rewards after death, that is incomparable to 

those throughout this mortal life. In this regard, the state of nature implies a 

real or imagined state with a group of humans in the absence of political 

organisation that an individual is in ―a state of perfect freedom,‖ free from 

                                                        
10 Michael J. White, Political Philosophy. 2nd edition. Oxford University Press. (2012) p.267 
11 John Locke, An Essay Concerning Human Understanding (1690) 



 13 

any obligations.12 The laws of nature are not egocentric and has moral force, 

which enjoins the preservation of life, liberty, and property of all individuals 

– unlike Hobbes who conceives the laws of nature derives from individual‘s 

interests in self-preservation, in another term, egoistic foundation.  In result, 

Locke concludes that a government with limited authority has to transform 

the state of nature into the state of civil society, thus creating a community 

with lawful government and the bonds of civil society that will secure their 

properties.13  

 

The Lockean doctrines of the social contract and liberal 

representative governments explain the private acquisition of property, with 

economic liberty; yet, the doctrine of the moral centrality of agreements or 

contracts permits unequal distribution of property.14 In Locke‘s theory, one‘s 

right to property is a positive right, for this is a right to possess the means 

necessary assigned by God for each – which include the preservation of 

one‘s life, liberty, and estate – to carry out his/her function or ―mission.‖15 

God has given men the natural resources on earth in common. These 

                                                        
12 Michael J. White, Ibid.  p.270 
13 Ibid p.273 ―with other men to join and unite into a community for their comfortable, safe, and 

peaceable living one amongst another, in a secure enjoyment of their properties.‖ 
14 Ibid. 
15 Ibid. 
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resources are appropriated and transformed for use through one‘s labours.16,17 

Locke states originally unowned, yet to be common resources can be 

acquired as property, as an individual mixes his own labour with it. In his 

theory of acquisition, ownership removes liberty of others to act on a 

previously unowned object. However, if the owner‘s acquisition of the 

previously unowned object improves the situations of others, 

counterbalancing their loss of liberty to act on it, therefore does not worsen 

the situation of others, then the acquisition seems appropriate.18 One person 

cannot appropriate the total supply in the beginning, if a natural catastrophe 

destroys all the supply except that of one person‘s possession. This 

                                                        
16 John Locke, the Second Treatise of Government, 5.27  

Though the earth and all inferior creatures be common to all men, yet every man has a property in his 

own person: this nobody has any right to but himself. The labour of his body, and the work of his 

hands, we may say, are properly his. Whatsoever, then, he removes out of the state that Nature hath 

provided and left it in, he hath mixed his labour with, and joined to it something that is his own, and 

thereby makes it his property. It being by him removed from the common state Nature placed it in, it 

hath by this labour something annexed to it that excludes the common right of other men. For this 

labour being the unquestionable property of the labourer, no man but he can have a right to what that 

is once joined to, at least where there is enough, and as good left in common for others. 
17 Ibid. 5.50  

But, since gold and silver, being little useful to the life of man, in proportion to food, raiment, and 

carriage, has its value only from the consent of men – whereof labour yet makes in great part the 

measure – it is plain that the consent of men have agreed to a disproportionate and unequal possession 

of the earth – I mean out of the bounds of society and compact; for in governments the laws regulate it; 

they having, by consent, found out and agreed in a way how a man may, rightfully, and without injury, 

possess more than he himself can make use of by receiving gold and silver, which may continue long 

in a man‘s possession without decaying for the overplus, and agreeing those metals should have a 

value. 
18 Robert Nozick, Anarchy, State, and Utopia (1974) 
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unfortunate circumstance, admittedly no fault of his, brings limits his 

property rights.19 Locke justifies his theory private ownership as follow: 20 

(1) God gave the earth to people in common; 

(2) Every person has a property interest in their own person; 

(3) Every person owns their own labour; 

(4) Whenever a person mixes their labour with something in the 

common they make it their property; 

(5) The right to private ownership is conditional upon a person leaving 

in the common enough and as good for the other commoners; and 

(6) A person cannot remove more out of the commons that they can 

make use of.  

 

Although Locke never discussed himself about intellectual property, 

scholars like Justin Hughes have applied the theory of property rights in 

order to justify intellectual property rights. 21  Intellectual property has no 

physical component, yet, definitely originates from an individual‘s mental 

labour. According to Hughes in his work, the Philosophy of Intellectual 

Property, Locke‘s theory of property regards labour as ―pains,‖ that people 

                                                        
19 Ibid. 
20 Peter Drahos, A philosophy of Intellectual Property, 45 (1996) 
21 Justin Hughes, ―The Philosophy of Intellectual Property,‖ Georgetown Law Journal, 77:287 (1988),  
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want to avoid. He elaborates this avoidance theory of labour, in a 

perspective that labour requires several inputs from a man, including the 

energy, consciousness, and others so that any handiwork is a result of 

mixing hard labour and common resources given by God.22 His justifications 

of the value-added theory demonstrate that inputs of labour produce social 

value that deserves a reward, adding social values to what has been created.23 

Consequentialist or instrumentalist argument suggests that people add values 

to the common resources, and make it their own property. 24 In terms of 

intellectual property, new fields of ideas expand with the use of property, 

since everyone can use ideas simultaneously, while the physical property has 

limited use, one by one. In this context, intellectual property seems more 

suitable to fit Locke‘s notion of ―the common‖ than actual physical property 

– it benefits much more efficiently and effectively the public in general by 

disseminating new knowledge. Furthermore, ideas as common goods also 

can lead to a new idea that may drive another new idea, drastically enlarging 

the fields of common property, which is, in fact, permanent and non-

perishable.  

                                                        
22 Ibid. 
23 Ibid. 
24 Ibid. 
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II.A.ii. Hegel and Things – Property Rights 

 

Georg Wilhelm Friedrich Hegel describes property right in his work, 

Elements of the Philosophy of Right, as a natural right, which belongs to the 

notion of ―existence‖ and ―sphere of the person‘s freedom.‖25 Hegel‘s theory 

is based upon ―freedom‖ for which he claims, ―the person must give himself 

an external sphere of freedom in order to have been as Idea (Vorstellung).‖ 

He affirms intellectual property by directly addressing ―intellectual 

accomplishments‖ as objects of contract, that could be bought and sold – 

treating as equivalent to things.26 According to Hegel, a person owns a thing 

that is ―something unfree, impersonal, and without rights,‖ and such 

possessions are the objects of commercial negotiation and agreements in 

spite of its inward and spiritual nature.27  

 

 

Property is the personal aspects of the person‘s specific will, 

although the will alone itself is considered as infinite. A person expresses his 

or her will of existence through property, and as the thing becomes mine, as 

                                                        
25 Georg Wilhelm Friedrich Hegel, Elements of the Philosophy of Right (1820) 
26 Georg Wilhelm Friedrich Hegel, Ibid. 

Intellectual accomplishments, sciences, arts, even religious observances (such as sermons, masses, 

prayers, and blessings at consecrations), inventions, and the like, become objects of contract; in the 

way in which they are bought and sold, etc., they are treated as equivalent to acknowledged things. 
27 Ibid.  
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it is recognised by others through external form, the person acquires, 

possesses, and controls over things: ―the more I appropriate this form, the 

more I come into actual possession of the things.‖ 28  In such context, 

knowledge and intellectual accomplishments have characteristics of legal 

possessions, although it is merely an inner property that is acquired through 

education and study. Hegel further proposes knowledge, sciences, talents, 

etc. fall into his definition of things, although these are attributes of the free 

spirit because they can be expressed externally just as other physical 

things.29 Therefore, intellectual property can be transited externally that also 

falls within the Hegel‘s definition of ―legal and rightful property,‖ and be 

the object of commercial negotiations and agreements.30 

 

It is interesting to observe where the intellectual property rights 

originate from, as Lockean justification proposes it derives from one‘s 

natural rights to property that is given by God through the laws of nature, 

while Hegel‘s approach suggests intellectual property rights is a natural right 

                                                        
28 Ibid. 

A person has the right to place his will in any thing. The thing thereby becomes mine and acquires my 

will as its substantial end (since it has no such end within itself), its determination, and its soul – the 

absolute right of appropriation which human beings have over all things.  
29 Ibid. 

Knowledge, sciences, talents, etc. are of course attributes of the free spirit, and are internal rather than 

external to it; but the spirit is equally capable, through expressing them, of giving them an external 

existence and disposing of them, so that they come under the definition of things.  
30 Ibid. 
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that originates from one‘s will. Both theories support the common beliefs 

that inventors have an exclusive right to their ideas, 31  and demonstrate 

economic activity is not only the aspects of the physical property. Although 

Locke‘s theory of acquisition was not enough itself alone to fully explain the 

nature of intellectual property right, Hegel‘s theory of property right 

elaborates more discussion on intellectual accomplishments as objects of 

legal and rightful possession through commercial negotiation and contracts.  

                                                        
31 Thomas Jefferson‘s letter to Isaac McPherson (Aug. 13, 1813), reprinted in Jefferson Writings 

1291-92   

(reprinted in Principles of Patent Law: Cases and materials 4th Ed. (F. Scott Kieff, et al.) p.45 
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II.B. Intellectual Property as Pragmatic Instrument 

 

II.B.i. Utilitarianism and Public Benefit  

 

As an impact of the French Revolution, the fear spread throughout 

the continent in the first twenty or thirty years of the nineteenth century 

because the natural right was an inherently subversive doctrine that 

challenged every tradition and institution. 32  Conservatism was ascendant, 

discrediting the theory; however, in the mid-nineteenth century, people 

started to remember the natural right theories when they had to deal with the 

property issue. 33  In England, the utilitarians including Jeremy Bentham, 

James Mill, and John Stuart Mill, epitomised a new progressive political 

philosophy that did not need the theory of natural right – it proposed a 

consequentialist evaluation of public and social arrangement.34  

 

Utilitarianism is a theory elaborated by Jeremy Bentham based upon 

the principle of utility that ―commands a state to maximize the utility of the 

                                                        
32 Jeremy Waldron, Ibid. p7 
33 Ibid. 
34 Ibid. p.8 
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community.‖ 35  In his work An Introduction to the Principles of Morals, 

Bentham argues, ―A measure of government … may be said to be 

conformable to or dictated by the principle of utility, when in like manner 

the tendency which it has to augment the happiness of the community is 

greater than any which it has to diminish it.‖ 36  Recognizing intellectual 

property right means that the state permits the restriction of other‘s liberty 

by allowing exerting monopoly right in the market. In refers to the utilitarian 

argument, legislation of patent law can be justified by tolerating the 

restriction of liberty for the greater benefits of the public. Referring to 

Jeremy Waldron in his work From Authors to Copiers: Individual Rights 

and Social Values in Intellectual Property, intellectual products are 

described as non-crowdable that people can enjoy using it without depriving 

other‘s opportunity to enjoy it, which sounds well fitting the principle of 

―the common‖ proposed by John Locke.37 However, granting the owner of 

intellectual property the right to exclude others from the competition – thus 

ensuring monopoly rules in the market – as a reward for their investments is 

certainly at the cost of others‘ liberty to use the knowledge. For example, in 

patent law, a patent holder can grant exclusive private rights through patent 

                                                        
35 Jeremy Bentham, An Introduction to the Principles of Morals and Legislation, Ch1, §3, p.12 
36 Ibid. §132 
37 Jeremy Waldron, ―From Authors to Copiers: Individual Rights and Social Values in Intellectual 

Property,‖ Chicago-Kent Law Review 68 (1993)  
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protection in exchange for the disclosure of knowledge to the public, and 

therefore be able to exclude others from making, using, offering for sale, 

selling, or importing the patented invention for a specified period of time. 

 

However, due to this characteristic of exclusivity, patent system has 

been criticized for impeding the development of sciences and arts,38 although 

its original purpose is based upon the principle ―to promote sciences and arts‖ 

that would maximise the happiness of the public by increasing convenience 

in their daily life. In spite of such expectation, no exact economical impacts 

of the patent system have been calculated so far; instead, we merely believe 

the system may drive and accelerate the innovation in developing industries.  

 

 

                                                        
38 Eric Schiff. Industrialization Without National Patents: The Netherlands, 1869-1912; Switzerland, 

1850-1907. Princeton University Press. (1971) 
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II.B.ii. Economic Incentive and Public Benefit 

 

In addition to the utilitarian perspective, there is also another 

important argument that denies intellectual property rights originate from 

nature, but perceive it as pragmatic instruments to benefit society. In 1954, 

the court in Mazer v. Stein confirmed the original economic philosophy 

behind the Constitution Article I, §8, cl. 8, as ―encouragement of individual 

effort by personal gain is the best way to advance public welfare through the 

talents of authors and inventors in ‗Science and useful Arts.‘‖39 It clearly 

demonstrates how the country perceives intellectual property as an economic 

driver and a system that would stimulate scientific and artistic innovation to 

advance public welfare, by recompensing their efforts through personal gain. 

Also, Thomas Jefferson wrote in his letter to Issac McPherson that it is the 

society that imposes an exclusive right to the profits obtained from 

intellectual products; and in fact, ideas should be disseminated from one to 

another for the moral and mutual instruction of man.40 Also, it was further 

confirmed in Beidler v. U.S. (1920) that ―the source of the power to grant 

                                                        
39 Mazer v. Stein, 347 U.S. 201 (1954) 74 S.Ct. 460, 98 L.Ed. 630, 100 U.S.P.Q. 325  

40 Thomas Jefferson‘s letter to Isaac McPherson (Aug. 13, 1813), reprinted in Jefferson Writings 

1291-92   

(reprinted in Principles of Patent Law: Cases and materials 4th Ed. (F. Scott Kieff, et al.) p.45) 
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patents, and the consideration for granting them, is the advantage which the 

public will derive from them, especially after the expiration of the patent 

monopoly, when the discoveries embodied in the shall become a part of the 

public stock of knowledge.‖41  

 

Thus, such exclusive rights are granted for the benefit of society on 

the basis, and we must take into account this original intention of the patent 

law first in mind. We should not forget it is not the owners of intellectual 

property rights we are willing to profit, obviously not for recompensing 

them back more than what they deserve. Intellectual property is, therefore, 

warranted for an encouragement to pursue inventor‘s ideas with utility. 

Throughout this study, the rights to intellectual property will be approached 

as an instrument that would benefit the society by driving scientific and 

artistic innovation.  

                                                        
41 Beidler v. U.S., 253 U.S. 447 (1920)  
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III. Biotechnology 

 

In refers to the utilitarian explanations as described in the previous 

chapter, patent law assumes granting patent for the inventor of a new 

technology maximizes the public‘s happiness, thus to benefit society in 

general, and this assumption certainly includes the field of life sciences as a 

promising industry that promotes people‘s health and quality of life. ‗Life 

science‘ is a very broad term, for it is divided into many scientific studies of 

living organisms including anthropology, microbiology, zoology, botany, 

biology, and medicine. 42 Since this study discusses a particular focus on 

patent protection of ‗biotechnology,‘ which has a direct relation to industrial 

applications of living materials in medicine, this chapter revisits the 

definition of ‗biotechnology‘ and demonstrates scientific features of its core 

and fundamental techniques that encourage medical innovation, such as 

recombinant DNA technology and genetic engineering, as well as 

regenerative medicine and advanced therapy.  

  

 

                                                        
42 Oxford English dictionary, s.v. ―life sciences‖ 
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III.A. Definition 

 

Life science is a relatively broad term, which encompasses almost all 

studies that are relevant to life. Particularly, in the notion of bioindustry and 

medicine, advancement of biotechnology is essential for the growth of the 

market. Although there are some differences between the definitions of the 

term ‗biotechnology‘ among the nations, the UN Convention on Biological 

Diversity Article 2 proposes its interpretation as ―any technological 

application that uses biotechnological systems, living organisms, or 

derivatives thereof, to make or modify products or processes for specific 

use.‖43 On the other hand, the U.S. federal regulation U.S. 7 CFR 3415.2 

suggests ‗biotechnology‘ as ―any technique that uses living organisms (or 

parts of organisms) to make or modify products, to improve plants or 

animals, or to develop microorganisms for specific use.‖44  

 

According to OECD, biotechnology is ―a collective noun for the 

application of biological organisms, systems or processes to manufacturing 

                                                        
43 UN Convention on Biological Diversity, Art. 2 
44 U.S. 7 CFR 34115.2 
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and service industries.‖45 More specifically, it thus includes the notions of 

biotechnology as ―integrated use of biochemistry, microbiology, and 

engineering sciences in order to achieve technological (industrial) 

application capabilities of microorganisms, cultured tissue and parts thereof; 

a technology using biological phenomena for copying and manufacturing 

various kinds of useful substances; the application of scientific and 

engineering principles to process materials by biological agents to provide 

goods and services; the science of the production processes based on the 

action of microorganisms and their active components and of production 

processes involving the use of cells and tissues from higher organisms.‖46   

 

As described, biotechnology is not a separate scientific field. Rather, 

it is a new integrated study area that combines the effects of microbiology, 

biochemistry, molecular biology, cellular biology, phytobiology, 

immunology, protein engineering, enzymology, mammalian cell culture, and 

other sciences. Not only of medicine, but it is much more frequently used 

closely with our daily life, as it uses knowledge and understanding of 

                                                        
45 OECD, Patent Activity in Biotechnology (2014) 
46 Ibid. 
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biology in living organisms and their components to meet the increasing 

needs in agriculture, food, or environment industry.47  

 

Despite slight differences in language, it is agreed that 

‗biotechnology‘ refers to the technology that uses a living organism and its 

biological systems origin of nature, for a specific use to synthesize an end 

product in need. In general, a living organism is an ―animate being that is a 

concrete entity capable of living a life,‖ while ―a life is a process consisting 

of a series of intrinsic changes in an animate being,‖ and that ―an animate 

being is not a process.‖48 Any forms of life, thus any ‗living things‘ are built 

upon basic organic materials what we call as the code of life, 

deoxyribonucleic acid (DNA), and biotechnology uses and modifies these 

basic materials through the recombinant DNA techniques.49  

 

As emphasized in the above, biotechnology does not refer to a single 

scientific area – it indeed encompasses a variety of life matters, and 

therefore various subject matters are handled with biotechnology for 

industrial use. (Table 1) 

                                                        
47 Ibid. 
48 Rosenkrantz, Gary S. ―Animate beings: Their Nature and Identity,‖ Ratio, (2012) 
49 The term ―recombinant DNA technology‖ is interchangeable with other terms such as ―genetic 

modification,‖ ―gene splicing,‖ ―gene alteration,‖ or ―genetic engineering.‖ 
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Table 1. List-based Definition of Biotechnologies 50 

 

Biotechnology Group Subject Matter 

DNA/RNA Genomics, pharmacogenomics, gene 

probes, genetic engineering, DNA/RNA 

sequencing/synthesis/amplification, gene 

expression profiling, and use of antisense 

technology 

Proteins and other molecules Sequencing/synthesis/engineering of 

protein and peptides (including large 

molecule hormones), improved delivery 

methods for large molecule drugs, 

proteomics, protein isolation and 

purification, signaling, identification of 

cell receptors 

Cell and tissue culture and 

engineering 

Cell/tissue culture, tissue engineering 

(including tissue scaffolds and 

biomedical engineering), cellular fusion, 

vaccine/immune stimulants, embryo 

manipulation 

Process biotechnology 

techniques 

Fermentation using bioreactors, 

bioprocessing, bioleaching, biopulping, 

biobleaching, biodesulfurization, 

bioremediation, biofilteration, and 

phytoremediation 

Genes and RNA vectors Gene therapy, viral vectors 

Bioinformatics Creation of databases of genomes, 

protein sequences. Modeling complex 

biological processes, including systems 

biology 

Nanobiotechnology Applies the tools and processes of 

nano/microfabrication to build devices 

for studying bio systems and application 

in drug delivery, diagnostics, etc. 

 

                                                        
50 OECD, Statistical Definition of Biotechnology (2005) 
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III.B. Inventions 

 

III.B.i. Key Inventions  

 

a) Recombinant DNA Technology  

 

It was only in 1860s that the basic principles of genetics were first 

proposed by Gregor Mendel, and in 1950s scientific researchers have 

confirmed physical structure of DNA. The very first DNA sequencing was 

successfully coded, although it was very short, in 1965 by Marshall 

Nirenberg at the National Institute of Health, later receiving the Nobel Prize 

in 1968.51 The history of genetic research, which provides the fundamental 

technique for biotechnology, is indeed very short but breakthrough in every 

step as it unveils the secrets of life. 

 

In 1972, Paul Berg succeeded in inserting DNA from a bacterium into a 

viral DNA for his studies of tumour virus Simian virus 40 (SV40), a virus 

that infects monkey and human cells, but cause tumours in the hamster.52 It 

was the very first creation of DNA molecule that was a mix of different 

                                                        
51 Siddhartha Mukherjee, the Gene – An Intimate History. Scribner. (2016) 
52 Siddhartha Mukherjee, Ibid. 
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organisms. This technique is called ‗recombinant DNA technology‘ or 

‗genetic engineering,‘ opening up a whole new level of medical research 

with the genome. He won the Nobel Prize in Chemistry in 1980 for having 

developed this technology.53 

 

Recombinant DNA technology is based on the idea of ―copy and 

paste‖ of DNA molecules. Throughout the cell life cycle, DNA damage 

occurs routinely in all cells, and therefore it makes proteins – more specific 

term, ―enzymes‖ – to report the split strands of DNA. Particularly the 

enzyme ―DNA ligase‖ ties the two broken DNA together, with a function of 

―paste.‖ Furthermore, ―DNA polymerase‖ is an enzyme that copies DNA 

molecules in one strand and fills in the gap to repair a broken gene, therefore 

provides a function of ―copy‖. However, not all cells have enzymes that ―cut‖ 

DNA molecules into tiny pieces – as a reminder, a genome itself is a very 

long with the total length of approximately 3 billion base pair.54 Bacteria 

have special enzymes to protect themselves from an invasion by foreign 

microorganisms e.g. virus, that they produce ―restriction enzyme‖ (nuclease) 

                                                        
53 Nobel Prizes in Chemistry. URL: 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1980/berg-facts.html (the last visit on 28 

June, 2018) 
54 NIH. The Human Genome Project. URL: https://www.genome.gov/11006943/human-genome-

project-completion-frequently-asked-questions/ (the last visit on June 28, 2018) 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1980/berg-facts.html
https://www.genome.gov/11006943/human-genome-project-completion-frequently-asked-questions/
https://www.genome.gov/11006943/human-genome-project-completion-frequently-asked-questions/
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to slice up the DNA of virus randomly into pieces, therefore it restricts viral 

infection.55 With addition of specificity with targeting enzymes, a restriction 

enzyme serves as scissors to ―cut‖ the DNA of interest. With the help of the 

enzymes ―cut,‖ ―copy,‖ and ―paste,‖ DNA molecules from original 

organism could be transferred into another organism, even possible for 

crossing over species. (Figure 1) 

 

Figure 1. Recombinant DNA Technology 56

                                                        
55 Siddhartha Mukherjee. Ibid. 
56 David A. Jackson, Robert H. Symons, and Paul Berg. ―Biochemical Method for Inserting New 

Genetic Information into DNA of Simian Virus 40: Circular SV40 DNA Molecules Containing 

Lambda Phage Genes and the Galactose Operon of Escherichia coli.‖ PNAS.69:10 (1972) pp. 2904-

2909 



 33 

b) Genome Sequencing Technology  

  

Since the discovery of DNA double helix by James Watson and Francis 

Crick in 1953, it took almost 40 years until the Human Genome Project (1990-

2003) to initiate sequencing human genome with the effective strategies to read 

DNA sequences. In modern sciences, DNA has been understood as the unit that 

―contains the basic information about how a human body carries out its duties 

from conception until death,‖57 and in this regard, genome-sequencing technology 

has been spotlighted, since its invention, as the new technique that would unveil 

the secrets of life. Nowadays, genetics is no longer just about genes and the 

coding, but also about ―the DNA sequences that give rise to proteins are 

transcribed, spliced, and translated into amino acid sequences, in the appropriate 

amounts at the appropriate time and place; about how these, once assembled into 

proteins, navigate or are transported to the sites where and when they are needed, 

and so on,‖ forming complexes and then the entire organism.58  

 

Due to the complexity of gene itself, initial efforts of genome sequencing 

technology, focused on sequencing short RNA, for example, those of pure RNA 

                                                        
57 Sarah S. Richardson and Hallam Stevens ed. Postgenomics: Perspectives on Biology after the Genome. 

p.11 
58 Ibid. p.20 
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species such as single-stranded RNA bacteriophages. These RNAs are much 

shorter than eukaryotic DNA molecules, and enzymes that cut RNA at specific 

sites were already known at the time. It was in the mid-70s that for the first time 

the DNA genome, that of bacteriophage X174, was sequenced by Frederick 

Sanger with the plus and minus technique using DNA polymerase, radiolabelled 

nucleotides, and polyacrylamide gels.59 With a vast progress, Sanger developed 

the major breakthrough ‗chain-termination‘ or dideoxy technique in 1977, after 

several years with the development of techniques such as polymerase chain 

reaction (PCR) and recombinant DNA technologies, the very first automated 

DNA machine invented by Lloyd M. Smith was introduced in 1987.60 Years after 

years, new dideoxy sequencers were developed, and came to be used in the 

Human Genome Project in 1990, the world‘s first genome project with a 15-year 

long plan which was publicly funded by the US Department of Energy and the 

National Health Institute. As followed by the second generation of genome 

sequencing, new methods and machines were introduced in the fields as next-

generation sequencing (NGS) technology, such as pyrosequencing, the first high-

throughput sequencing (HTS) machine from 454, the Solexa method of 

sequencing (later acquired by Illumina), the HiSeq, the the MiSeq (lower-

                                                        
59 James M. Heather, Benjamin Chain. ―The Sequence of Sequencers: the History of Sequencing DNA,‖ 

Genomics, 107 (2016) pp.1-8 
60 Ibid. 
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throughput but lower cost and faster machine), and others. These facilitated 

sequencing of much longer DNA sequences, with affordable costs and reduced 

times. These days, we are now experiencing so-called the third generation of 

genome sequencing era, which more likely focuses on the short read sequencing 

with fast time and high read depth and accuracy – these new techniques include 

single molecule sequencing (SMS), real-time sequencing, and nanopore 

sequencing. 61  As described, development of new sequencing machines has 

facilitated extracting genomic information from various forms of life, and in result, 

it has accelerated the industrial and clinical application of the technologies 

involve genetics.   

 

In addition to how we understand the term ‗biotechnology,‘ it is important 

to remark that the concepts of genome, which is the fundamental and essential 

material of biotechnology, are changing nowadays. In the postgenomic era, 

genome seems more likely referring to ―an exquisitely sensitive reaction (or 

response) mechanism – a device for regulating the production of specific proteins 

in response to the constantly changing signals it receives from its environment.‖62 

Studying genome no longer signifies understanding the blueprint for a living 

                                                        
61 Ibid. 
62 Sarah S. Richardson and Hallam Stevens ed., Ibid, p.25 
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organism. As gene-sequencing machines continuously evolve and researchers 

learn how to use genomic information and better interpret the codes, humanity 

will become more capable of manipulating life with scientific tools, with a high 

expectation of living better future, not just for better health.  
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III.B.ii. Applied Inventions  

 

 

a) Genome Engineering 

 

 

When Paul Berg, the winner of the Nobel Prize in Chemistry in 1980, first 

developed the recombinant DNA technology, 63 many nations were engaged in 

intensive debates about its danger, what if the wrong gene is inserted into the 

wrong organism, and result in biological or ecological catastrophe caused by 

irreversible alteration of genes.64 However, after forty years of its application in 

life science research and industry, the technology brought our society a more 

significant advancement in medicine. Although 90% of all soybean cotton and 

corn acreage in the U.S. are genetically modified organisms (GMOs), its long-

term effects that could be recognised as specific ‗harms‘ have not been detected 

so far.65 Yet, this might be simply due to the lack of our knowledge to relate the 

causation of GMO products and our health outcomes. The very first genetic 

                                                        
63 Paul Berg won the Nobel Prize in Chemistry 1980 for his studies of the tumor virus in 1972, in which he 

succeeded in inserting DNA from a bacterium into the virus‘ DNA. This was the first creation of the DNA 

molecule made of parts from different organisms, in this case, bacterium and virus. It is known as ―hybrid 

DNA,‖ ―recombinant DNA,‖ ―gene splicing,‖ or ―genetic engineering,‖ the technique that is frequently use in 

development of new medicines.  

URL: https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1980/berg-facts.html (the last visit on 

July 2, 2018) 
64 Siddhartha Mukherjee, Ibid. p.417 
65 David Johnson and Siobhan O‘Connor. ―These Charts Show Every Genetically Modified Food People 

Already Eat in the U.S.‖ TIME Health. April 30, 2015. URL: http://time.com/3840073/gmo-food-charts/ (the 

last visit on June 18, 2018) 

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/1980/berg-facts.html
http://time.com/3840073/gmo-food-charts/
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recombination in a living organism was conducted in 1974, about three years after 

the invention of recombinant DNA technology, such that a gene-modified SV40 

virus was used to infect early mouse embryonic cells, creating a ―chimeric animal‖ 

which would inherit the modified genes in its genome permanently across 

multiple generations.66 Starting from these initial studies, scientists looked forward 

to developing ‗gene therapy‘67 to fix the disease susceptible genes in patient‘s 

cells.  

 

 Better tools for genetic engineering with high specificity with easy 

manipulation have been the desire of scientists since the introduction of 

recombinant DNA technology in 1972.68 Several tools have been developed to 

correct human gene, and the following three categories of genome engineering 

technology have been studied and used the most up to date: ZFNs, TALENs, and 

CRISPR-Cas9. 

 

                                                        
66 Ibid.  
67 According to the Cooperative Patent Classification, ―gene therapy‖ is defined as in vivo delivery of nucleic 

acids encoding for peptides by administration of these nucleic acids or by implanting cells transfected ex vivo 

with the nucleic acids encoding for the peptides. However, the definition varies among the countries, because 

each country regulates the gene therapy under different codes and regulations, some times as ‗product 

invention‘ some times as ‗process invention‘ to ensure safety.  
68 Siddhartha Mukherjee, Ibid. p.203-214 
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Zinc Finger Nucleases (ZFNs) is the very first-generation method 

specialized in genome editing, and have been used in academia and industrial 

research for a long time.69 It generates a double-strand break at a specific site, 

inserts the DNA, and repairs the break by resulting a complete DNA insertion. 

However, it does not bind to the DNA molecule with high affinity that it is very 

difficult to manipulate with for the nonspecialists of ZFN. It sometimes takes 

months to identify ZFNs that bind with high affinity to the desired sequence. 

Furthermore, it is prone to off-target sites and results off-target mutation, 

therefore has low specificity, which is very critical in genetic engineering.70 The 

second-generation tool of genome engineering is the Transcription Activator-like 

Effector-based Nucleases (TALENs), as TALE repeats bind and recognise 

extended DNA sequences. 71 Similar to ZFNs, TALENs generate double-strand 

break at the desired target site, but much easier to design compared to ZFNs with 

its repeat array with high-affinity rate of 96%.72 Furthermore, it can be designed 

and constructed in much shorter time around 2 days. It seems more successful 

than ZFNs but still has high rates of off-target. However, its most disadvantage is 

that TALENs are significantly large in size, which makes it difficult to deliver the 

                                                        
69  Rajat M. Gupta and Kiran Musunuru. ―Expanding the genetic editing tool kit: ZFNs, TALENs, and 

CRISPR-Cas9, The Journal of Clinical Investigation, 124:10 (2014) 
70 Ibid. 
71 Ibid. 
72 Ibid. 
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desired DNA into a vector, therefore less attractive for therapeutic application – 

for example, viral vector for gene therapy has limited cargo size.73 For instance, 

so-called the third-generation tool, CRISPR-Cas 9 system was developed quite 

recently in 2013, and it has drawn many attentions because of its high specificity 

and affinity with target gene, and it has a great advantage of easy to manipulate 

when compared to the two previous inventions.74 Gene editing technology using 

CRISPR-Cas9 was selected one of the breakthrough technology of the Year 2015, 

for it is a medical invention that accelerates the study of genome editing and gene 

therapy – its utility is not limited to plant or animal cells but could be extended to 

human cells for therapeutic purpose.75  

 

In April 2015, Chinese researchers from Sun Yat-Sen University applied 

the CRISPR-Cas9 technology on human embryonic stem cells for the first time in 

history, urging the scientists and policy makers once again to reconsider the 

potential and unpredictable outcomes that might arise from newly emerging 

biotechnologies of nowadays.76 This study had to face tremendous criticism in the 

                                                        
73 Ibid 
74 Ibid. 
75 ―And Science‘s 2015 Breakthrough of the Year is…‖ Sciences 

URL: http://www.sciencemag.org/news/2015/12/and-science-s-2015-breakthrough-year (the last visit on July 

2, 2018) 
76 Puping Liang et al., ―CRISPR/Cas9-mediated gene editing in human truponuclear zygotes,‖ Protein & Cell. 

6:5 (2015) 

http://www.sciencemag.org/news/2015/12/and-science-s-2015-breakthrough-year
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scientific community, and a group of scientists immediately called for a 

moratorium in Nature and Science for the use of gene-editing and gene-altering 

technologies in human embryonic stem cells, thus limiting its use in the actual 

clinical setting for the moment.77, 78 It is yet too early to discuss human germline 

engineering with the recent technologies we have in medicine. It was interesting 

that the moratorium highlights the danger of a slippery slope, warning abuse of 

genome editing technology: ―… especially in light of concerns about initiating a 

‗slippery slope‘ from disease-curing applications toward uses with less 

compelling or even troubling implications.‖ 79  Furthermore, it questions what 

would be an appropriate use of the technology, raising the voice of reflection 

among the scientists: 80  

A key point of discussion is whether the treatment or cure of sever 

disease in humans would be a responsible use of genome engineering, 

and if so, under what circumstances. For example, would it be 

appropriate to use the technology to change a disease-causing genetic 

mutation to a sequence more typical among healthy people? Even this 

seemingly straightforward scenario raises serious concerns … because 

there are limits to our knowledge of human genetics, gene-

environment interactions, and the pathways of disease. 

 

                                                        
77 Edward Lanphier, Fyodor Urnov, Sarah Ehlen Haecker, Michael Werner, and Joanna Smolenski. ―Don‘t 

edit the human germ line.‖ Nature. Vol.519, Issue 7544 (2015)  
78 David Baltimore, Paul Berg, Michael Botchan, Dana Carroll, R. Alta Charo, George Church, Jacob E. Corn, 

George Q. Daley, Jennifer A. Doudna, Marsha Fenner, Henry T. Greely, Martin Jinek, G. Steven Martin, 

Edward Penhoet, Jennifer Puck, Samuel H. Sternberg, Jonathan S. Weissman, and Keith R. Yamamoto. ―A 

prudent path forward for genomic engineering and germline gene modification‖ Science. Vol. 348, Issue 

6230 (2015), pp.36-38  
79 Ibid. 
80 Ibid. 
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 In August 2017, it was announced that an international research team from 

South Korea and the U.S. has succeeded in genome modification on viable human 

embryos with high specificity via CRISPR-Cas9 system. 81  The respected 

technology was filed for a  patent application in October 2015, and it is still under 

the review process.82 Yet, it is important to note that it took us only two years, for 

the technology is applied on human cells and be successful since the very first 

research attempt – its uses in clinical setting definitely come to near.  

 

George Q. Daley, from the Harvard Stem Cell Institute (HSCI) once said 

in his interview: ―Gene editing raises the most fundamental of issues about how 

we are going to view our humanity in the future and whether we are going to take 

the dramatic step of modifying our own germ line and in a sense take control of 

our genetic destiny, which raises enormous peril for humanity.‖83 As said, gene 

editing in human sounds we are soon looking forward to controlling our own fate.  

 

                                                        
81 Heidi Ledford. ―CRISPR fixes disease gene in viable human embryo,‖ Nature News. August 2, 2017. URL: 

http://www.nature.com/news/crispr-fixes-disease-gene-in-viable-human-embryos-1.22382 (the last visit on 

June 18, 2018) 
82 United States Patent Application 20150344912 Composition for cleaving a target DNA comprising a guide 

RNA specific for the target DNA and CAS protein-encoding nucleic acid or CAS protein, and use thereof 

(Kim; Jin-Soo; et al. December 3, 2015) 
83 Nicholas Wade. ―Scientists Seek Ban on Method of Editing the Human Genome.‖ The New York Times. 

March 19, 2015. URL: https://www.nytimes.com/2015/03/20/science/biologists-call-for-halt-to-gene-editing-

technique-in-humans.html (the last visit on June 18, 2018) 

http://www.nature.com/news/crispr-fixes-disease-gene-in-viable-human-embryos-1.22382
https://www.nytimes.com/2015/03/20/science/biologists-call-for-halt-to-gene-editing-technique-in-humans.html
https://www.nytimes.com/2015/03/20/science/biologists-call-for-halt-to-gene-editing-technique-in-humans.html
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b) Regenerative Medicine Advanced Therapy 

 

Regenerative medicine is one of the most promising areas of modern 

medicine and is anticipated to be the game-changer to solve the problems of 

malfunction of body and ageing beyond repair.84 In general, it is understood as 

―the branch of medicine that develops methods to regrow, repair, or replace 

damaged or diseased cells, organs or tissue.‖85 As it started in 1956 with the first 

successful bone marrow transplantation and solid-organ transplants, it drastically 

expands its implications nowadays for rejuvenation, replacement, and 

regeneration of human body with the use of biological materials.86  

 

In the U.S. law, 21 U.S.C. §356(g)(8) defines ―regenerative medicine 

therapy‖ as the term that include ―cell therapy, therapeutic tissue engineering 

products, human cell and tissue products, and combination products using any 

such therapies or products, except for those regulated solely under section 361 of 

42 U.S.C. the Public Health Service Act and part 1271 of title 21, Code of Federal 

                                                        
84 Center for Regenerative Medicine at Mayo Clinic. ‗About Regenerative Medicine.‘ URL: 

http://www.mayo.edu/research/centers-programs/center-regenerative-medicine/patient-care/about-

regenerative-medicine (the last visit on June 18, 2018) 
85  Nature. ‗Regenerative Medicine.‘ URL: http://www.nature.com/subjects/regenerative-medicine (the last 

visit on June 18, 2018) 
86 The first bone marrow transplantation was conducted by Dr. E. Donnall Thomas in 1956. 

https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=21-USC-1331384744-173213818&term_occur=2&term_src=title:21:chapter:9:subchapter:V:part:A:section:356
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=21-USC-1331384744-173213818&term_occur=2&term_src=title:21:chapter:9:subchapter:V:part:A:section:356
https://www.law.cornell.edu/uscode/text/21/pt1271
http://www.mayo.edu/research/centers-programs/center-regenerative-medicine/patient-care/about-regenerative-medicine
http://www.mayo.edu/research/centers-programs/center-regenerative-medicine/patient-care/about-regenerative-medicine
http://www.nature.com/subjects/regenerative-medicine
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Regulations.‖87 Section 3033 of the 21
st
 Century Cures Act, which was signed into 

effect in December 2016, proposes a definition of regenerative medicine advanced 

therapy (RMAT) as ―the drug intended to treat, modify, reverse, or cure a serious 

or life-threatening disease or condition, or preliminary clinical results indicate that 

the drug has the potential to treat rare diseases or conditions.‖ 88  The RMAT 

products cover cell therapy, 89  tissue engineering, 90  gene therapy, 91  and small 

molecules and biologics. However, the European Medicines Agency (EMA) uses 

a different term when referring to RMATs; instead, it is ‗Advanced Therapy 

Medicinal Products (ATMPs)‘ to cover gene therapy medicinal products, somatic 

cell therapy medicinal products, tissue engineered products, and combined 

advanced medicinal products. 92  The terms RMATs and ATMPs are therefore 

interchangeable for use, and these have been categorized as biological products by 

                                                        
87 21 U.S.C. §356 – Expedited approval of drugs for serious or life-threatening diseases or conditions 
88 Section 3033 of the 21st Century Cures Act 
89 Cell therapy involves the use of living cells to replace or augment damaged or diseased cells and tissues. 

The engineered cells also can be used for biomarker, or safety testing when developing a new drug.  

Frost & Sullivan, The New Age of Regenerative Medicine – Why Stem Cell Therapy? (July 28, 2015) 
90 Tissue engineering involves developing a biological replacement for transplantation, including scaffold,  
91 Depending on the country regulation by FDA, the term may signify different therapy; however, as widely 

spoken, these therapeutics involve the use of genes.   
92  Patrick Celis. 2nd International Awareness Session – The EU medicines regulatory system and the 

European Medicines Agency: Advanced therapy medicinal products (ATMPs) and ATMP Regulation. (8 

March, 2018)  
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the USFDA and the EMA. Similar to drugs, these products are used to treat, 

prevent, or diagnose diseases and medical conditions.93  

 

As mentioned, RMATs involve the use of biological materials from a 

body as basic materials. According to the USPTO, the term ―biological material‖ 

refers to ―a material that is capable of self-replication either directly or indirectly,‖ 

including bacteria, yeast, eukaryotic cells, cell lines, hybridomas, plasmids, and 

viruses reproducible from a living cell.94 The definition of ―biological material‖ 

provided by the European Patent Office (EPO) is more straightforward than that 

of the USPTO, as it is defined in Rule 26(3) ―any material containing genetic 

information and capable of reproducing itself or being reproduced in a biological 

system.‖95 While the Public Health Service Act 42 U.S.C. §262(i)(1) defines a 

―biologic product‖ as any ―virus, therapeutic serum, toxin, antitoxin, vaccine, 

blood, blood component or derivative, allergenic product, protein (except any 

chemically synthesized polypeptide), or analogous product ... applicable to the 

                                                        
93  Mantej (Nimi) Chhina. Overview of Biological Products. USFDA. (June 17, 2013) URL: 

https://www.fda.gov/downloads/AboutFDA/Transparency/Basics/UCM356666.pdf (the last visit on 24 June, 

2018) 
94 USPTO, Manual of Patent Examining Procedure Chapter 2400 Biotechnology Section 2040 The Deposit 

Rules 37CFR1.801 Biological material. URL: https://www.uspto.gov/web/offices/pac/mpep/s2402.html (the 

last visit on 24 June, 2018) 
95  European Patent Convention (EPC) II.V Rule 26 General definitions. URL: https://www.epo.org/law-

practice/legal-texts/html/epc/2016/e/r26.html (the last visit on 24 June, 2018) 

https://www.fda.gov/downloads/AboutFDA/Transparency/Basics/UCM356666.pdf
https://www.uspto.gov/web/offices/pac/mpep/s2402.html
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/r26.html
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/r26.html


 46 

prevention, treatment, or cure of a disease or condition of human beings.‖96 In this 

context, biological products, in other terms biopharmaceuticals, biological 

therapeutic products, or biologics, cover RMATs. 97 , 98  These are mainly 

categorized into four types including naked antibody, cell therapy, gene therapy, 

and biosimilar/vectors.99  

 

Cell therapy induces damaged or diseased cells/tissues by using living 

cells100 and depending on the cell type it uses, it could be either somatic cell 

therapy (we often refer to this as cell therapy) or stem cell therapy. The USFDA 

defines somatic cell therapy as ―the administration to humans of autologous, 

allogeneic, or xenogeneic living cells which have been manipulated or processed 

ex vivo […] for propagation, expansion, selection or pharmacologic treatment of 

cells, or other alteration of their biological characteristics.‖ 101  Therefore, cell 

                                                        
96 42 U.S.C. §262(i)(1) 
97 Biological products, also known as biologics, replicate natural substances such as enzymes, antibodies, or 

hormones, and can be composed of sugars, proteins, or nucleic acids, or a combination of these substances. 

They may also be living entities, such as cells and tissues. Biologics are made from a variety of natural 

resources—human, animal, and microorganism—and may be produced by biotechnology methods. These 

include gene-based and cellular biologics, as a therapy for a wide range of diseases and conditions, including 

life-threatening cancers.   

USFDA, FDA 101: Regulating Biological Products.  

URL: https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm048341.htm (the last visit on 24 June, 2018) 
98  There are seven Guidance on biologics issued by the USFDA Center for Biologics Evaluation and 

Research (CBER), in which the areas include general biologics, allergenics, blood, cellular & gene therapy, 

tissue, vaccine and related biological product, and xenotransplantation.  
99 한국보건산업진흥원, Ibid. p.5  
100 Ibid. p.25 
101 USFDA, Guidance for Human Somatic Cell Therapy and Gene Therapy. (1998) p.3 

https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm048341.htm
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therapy includes implantation of cells as an in vivo source of a molecular species 

such as an enzyme, or cytokine, and implantation of manipulated cell populations, 

such as hepatocytes, myoblasts, or pancreatic islet cells, intended to perform a 

complex biological function.102 The EMA defines somatic cell therapy products 

as ―cells or tissues that have been manipulated to change their biological 

characteristics, or cells or tissues not intended to be used for the same essential 

functions in the body.‖103 Compared to the USFDA definition, which sounds more 

likely a medical procedure, it considers a cell therapy as a biological medicinal 

product, which sounds equivalent to therapeutic ―product,‖ that can treat, prevent, 

and diagnose disease or malfunction of a body through the pharmacological, 

immunological or metabolic action of its cells or tissues.104 For example, Kymriah 

(tisagenlecleucel) is a recently developed somatic cell therapy by Novartis and the 

University of Pennsylvania that uses genetically modified chimeric antigen 

receptor T cells (CAR-T)105 to treat leukaemia.106 Kymriah uses a patient‘s T cells 

                                                        
102 USFDA, Ibid.  
103 EMA. Advanced therapy medicinal products overview. URL: 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000294.jsp&mid=

WC0b01ac05800241e0 (the last visit on 24 June , 2018) 
104 Directive 2001/83/EC 2.2 
105 CAR-T cell therapy is a type of treatment in which a patient‘s T cells (adaptive immune cells) are 

modified in vitro in laboratory, and the gene for chimeric antigen receptor (CAR) is inserted into the T cells 

so that it would bind to antigens on the cancer cells and kill them in vivo when infused back on the body.   

the U.S. National Institute of Cancer, URL: https://www.cancer.gov/publications/dictionaries/cancer-

terms/def/car-t-cell-therapy (the last visit on June 18, 2018) 
106 Norvatis. ―Primary analysis results from Novartis pivotal JULIET trial show Kymriah (tisagenlecleucel) 

sustained complete responses at six months in adults with r/r DLBCL, a difficult-to-treat cancer‖ (December 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000294.jsp&mid=WC0b01ac05800241e0
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000294.jsp&mid=WC0b01ac05800241e0
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/car-t-cell-therapy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/car-t-cell-therapy
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extracted and reprogrammed ex vivo with an inactive virus (viral vector), which 

contains the genes that recognise cancer cells and other cells expressing specific 

antigens. These processed cells are administered back into the patient‘s body, and 

as the CAR-T cells recognise cancer cells, these initiate indirect cell death of the 

cancer cells.107 However, a CAR-T cell therapy called JCAR015 developed by 

Juno Therapeutics caused five deaths in adults during its clinical trial in 2016, 

although it was approved by the USFDA. 108  Although these new medical 

inventions related to RMATs seem powerful as the technology provides effective 

and ameliorated treatments for the diseases and conditions that were difficult to 

treat, or previously incurable, we should take into account of its safety carefully. 

The immediate harms might appear during the clinical trials, which are often the 

cases, but nobody can assure the safety of the products for long-term. This is the 

new medical technology on a human body that no one yet has lived through with 

this for his/her entire lifetime.  

 

Cell therapy based on the use of stem cells can artificially generate 

synthetic tissues and organs from the cells extracted from a body. By definition 

                                                                                                                                                        
10, 2017) URL: https://www.multivu.com/players/English/8234951-novartis-kymriah-juliet-ash-data/ (the 

last visit on 25 June, 2018) 
107 Ibid. 
108 Charles Schmidt. ―The struggle to do no harms in clinical trials.‖ Nature News and Comments. (December 

20, 2017) URL: https://www.nature.com/articles/d41586-017-08705-4 (The last visit on 25 June, 2018) 

https://www.multivu.com/players/English/8234951-novartis-kymriah-juliet-ash-data/
https://www.nature.com/articles/d41586-017-08705-4
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from a general context, a stem cell is ―an undifferentiated cell of a multicellular 

organism which is capable of giving rise to indefinitely more cells of the same 

type, and from which certain other kinds of cell arise by differentiation.‖109 There 

are many types of stem cells, but the type that has most potential to develop to 

other types is ―embryonic stem cells,‖ which is derived from embryos. In 

particular, use of human embryonic stem cells for research has confronted with 

ethical challenges because it involves the destruction of a human embryo, which 

has a great potential to develop into a human being. As an alternative method to 

replace the use of embryonic stem cell in research or in medicinal products, 

induced pluripotent stem cells (iPSCs) have been developed, which are artificially 

created pluripotent stem cells through the reprogramming of adult stem cells with 

several steps of chemical stimulation. The researchers who developed this 

technique, John B. Gurdon and Shinya Yamanaka shared the Nobel Prize in 

Physiology or Medicine in 2012.110 

                                                        
109 Oxford Dictionary of English s.v. ―Biology‖ 
110 Nobel Prize in Medicine 2012.  

URL: https://www.nobelprize.org/nobel_prizes/medicine/laureates/2012/press.html (the last visit on 28 June, 

2018) 

https://www.nobelprize.org/nobel_prizes/medicine/laureates/2012/press.html
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Table 2. Types of Cells Used for Regenerative Medicine
111

 

                                                        
111 U.S. National Institutes of Health. ―Stem Cell Information‖ URL: https://stemcells.nih.gov/info/basics/2.htm (the last visit on June 18, 2018) 

Type of Cells Definition Therapeutic Benefits Moral Challenges 

Embryonic 

stem cells 

(ESCs) 

Primitive (undifferentiated) cells derived from a 

5-day preimplantation embryo that are capable 

of dividing without differentiating for a 

prolonged period in culture, and are known to 

develop into cells and tissues of the three 

primary germ layers. 

It can give rise to any types of 

specialized cells by differentiation – 

generation of desired cells and tissues 

for organ transplantation. 

No graft rejection expected 

(autologous transplantation) 

Potential life forms of 

human being  

Cloning of a living 

organism 

Exploitation of life 

Commodification of 

life 

Objectification of life 

Somatic 

(adult) stem 

cells  

 

A relatively rare undifferentiated cell found in 

many organs and differentiated tissues with a 

limited capacity for both self renewal (in the 

laboratory (and differentiation. Such cells vary 

in their differentiation capacity, but it is usually 

limited to cell types in the organ of origin. This 

is an active area of investigation. 

Relatively limited differentiation 

capacity compared to ESCs 

 

Safety test model for new drugs 

 

Less likely for graft rejection 

(autologous transplantation) 

Cloning of a living 

organism (Dolly the 

Sheep) 

Exploitation of life 

Commodification of 

life 

Objectification of life  

Induced 

pluripotent 

stem cells 

(iPSCs) 

Somatic (adult) cells reprogrammed to enter an 

embryonic stem cell–like state by being forced 

to express factors important for maintaining the 

"stemness" of embryonic stem cells (ESCs). 

Human iPSCs also express stem cell markers 

and are capable of generating cells characteristic 

of all three germ layers. Scientists are actively 

comparing iPSCs and ESCs to identify 

important similarities and differences. 

Stem cells autologous to adult donor 

 

Relatively limited differentiation 

capacity compared to embryonic and/ 

or somatic stem cells. 

 

Less likely for graft rejection 

(autologous transplantation) 

 

Exploitation of life 

Commodification of 

life 

Objectification of life 

Somatic 

(adult) cells 

Any cells on body other than gametes.  Somatic Cell Nuclear Transfer (SCNT) 

– often used for reprogramming cells 

for cell therapy 

Commodification of 

life 

Objectification of life 

https://stemcells.nih.gov/info/basics/2.htm
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It is more difficult to determine what exactly is a gene therapy, compared 

to cell therapy, because every country has different definitions for it. For example, 

the USFDA defines a gene therapy as ―a medical intervention based on 

modification of the genetic material of living cells, [which] could be modified ex 

vivo for subsequent administration to humans, or may be altered in vivo by gene 

therapy given directly to the subject.‖ Therefore, if cells are genetically 

manipulated ex vivo, and then administered to the patient, then it is also a somatic 

cell therapy with a therapeutic or prophylactic effect. 112  While in the EMA 

definition, gene therapy is ―[a] finished medicinal product that is consisted of 

nucleic acid sequence(s) or genetically modified microorganism(s) or virus(es) 

formulated in their final immediate container for the intended medical use.‖113 

Similar to cell therapy, the USFDA definition refers to ―a medical intervention,‖ 

while the EMA definition limits the scope of gene therapy as a ―finished product‖ 

that contains genetic information in virus, plasmid (microorganism), or 

genetically modified cells, with the use of recombinant DNA technology. Unlike 

for most of cell therapies, a gene therapy does not necessarily to be autologous or 

individualized, and the vector could be the master vector seed or the plasmid to 

                                                        
112 USFDA. Guidance for Human Somatic Cell Therapy and Gene Therapy. (1998) p.3 
113 Directive 2001/83/EC 3.2.1.1. 
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transfect the packaging cells, host bacteria, animal or human cells for wider 

uses.114  

  

The speed of applying genome-editing technology for clinical use through 

gene-based therapy seems rapidly coming. It was only in the year 2016 that 

Chinese scientists surprised the world by conducting the very first trial of the 

CRISPR technology on human embryonic cells, while currently nine registered 

clinical studies on non-embryonic cells (i.e. non-embryonic somatic cells that are 

non-inheritable) to treat various cancers are under the government approved 

clinical trials in China as of February 2018. The USFDA also has approved in 

December 2017 the very first true gene therapy in the world, Luxturna, which 

treats Leber‘s congenital amaurosis, developed from Spark Therapeutics. 115  It 

corrects the mutated RPE65 genes that cause inherited vision loss, retinal 

dystrophy, by inserting the genes into retinal cells in vivo to produce necessary 

proteins in order to restore vision.116 The normal RPE65 genes are inserted in an 

adeno-associated virus vector using recombinant DNA techniques, and these 

                                                        
114 Ibid. 
115 The ultimate aim of gene therapy is to correct the gene mutation in patients, and permanently recover 

malfunction of the gene (as a concept of medical treatment), so that patients would fully enjoy their recovered 

health condition. However, what have been introduced in the market so far as gene therapy were more sound 

likely of cell therapy, which injects genetically modified cells back into patients. The technology certainly 

involves genes, but does not target or treat the genes in vivo. Indeed, Luxturna is a gene therapy that modified 

T cells of adaptive immunity to target specific cells, in this case retinal cells in vivo – and corrects the 

malfunctioning genes that are related to RPE65 mutations, and ultimately restore vision.   
116 Sy Mukherjee, FORTUNE Brainstorm Health Daily, December 19, 2017 
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viruses become the carrier to deliver the gene into retina cells, so that the patient 

could restore the vision.117  

 

The U.S. government seems to invest more in the development of RAMTs 

and look forward to expanding its market in size. The Act authorises the FDA 

$500 million over nine years to implement the law for promoting the development 

of RMATs, particularly, in hope for addressing the unmet needs of life-

threatening diseases.118 Furthermore, the U.S. President Donald Trump signed the 

legislation so-called ‗Right-to-Try Act‘ in May 2018, which would push forward 

the development of RMATs. This act allows terminally ill patients to receive 

experimental treatments that are not yet officially approved by the government, 

but passed Phase 1 of the FDA approval process.119 In effect, patients would no 

longer need to apply for access to non-approved drugs to the FDA, and will be 

                                                        
117 USFDA. ―FDA approves novel gene therapy to treat patients with a rare form of inherited vision loss.‖ 

URL: https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm589467.htm (December 19, 2017) 

(The last visit on 25 June, 2018) 
118 Patient focused drug development (patient experience data; patient-focused drug development guidance; 

streamlining patient input; report on patient experience drug development), advancing new drug therapies 

(qualification of drug development tools; targeted drug for rare diseases; reauthorization of program to 

encourage treatments for rare pediatric diseases; GAO study of priority review voucher program; 

amendments to the orphan drug grants; grants for studying continuous drug manufacturing), modern trial 

design and evidence development (novel clinical trial designs; real world evidence; protection of human 

research subjects; informed consent waiver or alteration for clinical investigations), patient access to therapies 

and information (summary level review, expanded access policy, accelerated approval for regenerative 

advanced therapies, guidance regarding devices used in the recovery, isolation, or livery of regenerative 

advanced therapies, report on regenerative therapies, standards for regenerative medicine and regenerative 

advanced therapies, health care economic information, combination product innovation) 
119 Allie Malloy, ―Trump signs ‗Right to Try Act‘ aimed at helping terminally ill patients seek drug treatment‖ 

CNN, May 30, 2018. URL: https://edition.cnn.com/2018/05/30/politics/right-to-try-donald-trump/index.html 

(the last visit on June 7, 2018) 

https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm589467.htm
https://edition.cnn.com/2018/05/30/politics/right-to-try-donald-trump/index.html


 54 

able to receive new treatments such as a gene therapy under the trials.120 Clinical 

application of new therapeutics has to be accompanied by complex clinical trials 

process with a very careful consideration to maintain safety – the voices of 

concern have risen upon this legislation.121 The act supports patient‘s autonomy to 

make their own health decisions by expanding their choices with new therapeutics 

– it targets new therapeutics involving biotechnological inventions soon to be 

found in clinics. Also, the U.S. government is expecting for a price reduction of 

healthcare services for terminally ill patients by increasing competition of 

pharmaceutical companies in market.122  

 

The USFDA regulated RMATs as pharmaceutical ―products‖ since 1990s, 

but the public hearings from industry, professional groups, and academia have 

strongly opposed to this decision, stating that this must be considered as a part of 

medical practice (procedure). 123 , 124  However, in U.S. v. Regenerative Sciences 

(2014) it was affirmed that ―A mixture mesenchymal stem cells derived from a 

patient‘s bone marrow or synovial fluid, culturing agents, and an antibiotic, that 

was intended to treat orthopaedic injuries, arthritis, and musculoskeletal and 

                                                        
120 Ibid. 
121 Ibid. 
122 Ibid. 
123 United States v. Regenerative Sciences, LLC. 878 F.Supp.2d 248 (2012) 
124 Regenerative Sciences. ―Regenexx FDA Clarification.‖ URL: https://www.regenexx.com/regenexx-fda-

clarification/ (the last visit on 25 June, 2018) 

https://www.regenexx.com/regenexx-fda-clarification/
https://www.regenexx.com/regenexx-fda-clarification/
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spinal injuries was a ―biological product‖ for purposes of regulation under the 

Public Health Service Act (PHSA); the PHSA defined a biological product as any 

virus, therapeutic serum, toxin, antitoxin, vaccine, blood, blood component or 

derivative or analogous product applicable to the prevention, treatment, or cure of 

a disease or condition of human beings.‖ 125 The decision has only regarded the 

administrative and legal regulations of autologous cell therapy so that the USFDA 

could easily control the therapeutics, but it is certain the court has ignored unique 

characteristic features of such biologicals in clinical perspective, that the basic 

biological materials of these products come from the patients, and therefore, 

genetic or chemical manipulations on cells are more likely practicing a surgery on 

the patient‘s cells. In the 1990s, a broad construction of the interventions was held 

in Europe, T 182/90 and T 35/99, that ―method involving irreversible damage to 

or destruction of living cells or tissues of the living body are regarded as non-

insignificant interventions, and therefore as surgical treatments.‖126,127 However, as 

the current E.U. policy does not consider AMTPs as medical procedures, but only 

as therapeutic products, despite the debates and controversies in the medical 

community, these have been affected under the current regulations for efficiency.  

 

                                                        
125 United States v. Regenerative Sciences, LLC. 741 F.3d 1314 (2014) 
126 T 182/90 (1993) 
127 T 35/99 (2002) 
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In this study, what we refer to the use of biotechnological inventions with 

therapeutic activity on a human body is the biotechnological process associated 

with RMATs, through which an individual‘s biological materials are genetically 

modified in vivo or ex vivo, and acquire therapeutic activity to become biological 

products with uncertain safety, and underlie in between medical procedure 

(medical practice) and drugs.  
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IV. Patent Policy in U.S. 

 

Chapter IV first revisits patentability requirements to demonstrate how 

society grants ‗exclusive rights‘ for patent holders in exchange of liberty of the 

publics‘ use of invention. As follow, it will examine the particularity of 

biotechnology patent in comparison to classical chemical patent on the ground of 

its legal basis, and determine whether these are treated differently for patent 

granting process by closely observing patent classification system. In reflection of 

the original purpose of allowing exclusive rights through patent, which in fact 

assumes the invention would result benefits that overpass the harms, it will further 

verify whether these inventions are treated and regulated differently, taking into 

account of its potential harms, from other inventions in the current patent system.    
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IV.A. Patentability Requirements 

 

Patent system grants monetary incentives for the patent owner an 

exclusive right to manufacture, use, and sell his/her invention, and it is certainly 

the right that society imposes to encourage inventors to pursue their ideas with a 

utility to benefit society. However, the important role of a patent is also to 

stimulate the national market and serve as an economic driver with an expectation 

to dominate the global market with new inventions. In this context, countries have 

developed their own patent system reflecting their national legal system in respect 

to the social norms of the public and the market economy. Although the roots and 

essential elements to affirm intellectual property remain the same across the 

countries, each has exercised their own unique strategies to better apply the patent 

system to stimulate the economy. Remarkably, the development of an industry 

varies depending on the policy position the country has chosen, for example, the 

U.S. carries the position of ‗patent first, ask question later,‘ while in Europe many 

countries have agreed on the position of ‗ask question first, and patent later.‘128  

 

                                                        
128 Margo A. Bagley. ―Patent First, Ask Questions Later: Morality And Biotechnology In Patent Law,‖ 

William & Mary Law Review. 45:2 (2002) p. 469 
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IV.A.i. Subject Eligibility   

 

Thomas Jefferson, who authored the Patent Act of 1793, defined statutory 

subject matter as ―any new and useful art, machine, manufacture, or composition 

of matter, or any new or useful improvement [thereof],‖ 129  which embeds his 

philosophy that ―ingenuity should receive a liberal encouragement.‖ During the 

recodification of the Patent Ac in 1952, the Congress replaced the word ―art‖ with 

―process,‖ with the intention to extend statutory subject matter to ―include 

anything under the sun that is made by man.‖130 In this regard, one of the four 

statutory categories can be eligible for patent protection according to 35 U.S.C. 

§101: process, machine, manufacture, and composition of matter or any new and 

useful improvement thereof.131 While the three latter categories define ―things,‖ 

the first category defines the ―action,‖ therefore a series of invention steps to be 

subject matter of patent, such that 35 U.S.C. §100(b) defines ―process‖ as process, 

arts, or method, and further includes a new use of an already known process, 

machine, manufacture, composition of matter or material.132 

 

                                                        
129 Act of Feb 21, 1793, §1, 1 Stat. 319. 
130 S.Rep.No.11979, 82d Cong., 2d Sess., 5 (1952); H.R.Rep.No.1923, 82d Cong., 2d Sess., 6 (1952) 
131 35 USC §101 
132 35 USC §100(b) 
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In addition to meeting the requirements of the four statutory categories, 

the claimed invention must qualify as patent-eligible subject matter, that it must 

not be directed to judicially recognised exceptions. These exceptions are abstract 

ideas, laws of nature, and natural phenomenon, which are ―the basic tools of 

scientific and technological work,‖ so that the Court in Alice Corp. Pty. Ltd v. 

CLS Bank Int’l (1980) stated monopolising these basic and essential tools would 

impede innovation, rather than promoting it, and therefore be contrary to the 

original purpose of patent law.133 However, the Court in Mayo Collaborative Servs. 

V. Prometheus Labs., Inc. (2012) also emphasised that an invention may not be 

considered to be ineligible for patent because it involves a judicial exception.134 

The Supreme Court in Mayo further proposed a framework for determining 

whether the claims are directed to judicial exceptions, and even though it is so, if 

the claims recite additional values or elements that significantly overcome the 

judicial exception, then the court may accept allowing patent grants.135  

 

Currently, the Alice/Mayo two-part test is the only test to be used to 

evaluate the eligibility of claims, and examiners determine whether a claim 

satisfies for the subject eligibility criteria through the flowchart as follow. (Figure 2) 

                                                        
133 Alice Corp. Pty. Ltd. V. CLS Bank Int’l,573 U.S. (1980) 
134 Mayo Collaborative Servs. V. Prometheus Labs., Inc., 566 U.S. 66 (2012) 
135  USPTO, Manual of Patent Examining Procedure, Patent Subject Matter Eligibility, URL: 

https://www.uspto.gov/web/offices/pac/mpep/s2106.html (the last visit on July 2, 2018) 

https://www.uspto.gov/web/offices/pac/mpep/s2106.html
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Figure 2. USPTO Flowchart of Subject Matter Eligibility Test (2016)136 

 

However, subject eligibility criteria are not the sole requirement to meet 

patentability. The Supreme Court in Bilski v. Kappos (2010) clearly states that the 

                                                        
136 USPTO. Patent Subject Matter Eligibility [R-08.2017]  

URL: https://www.uspto.gov/web/offices/pac/mpep/s2106.html (the last visit on 28 June, 2018) 

https://www.uspto.gov/web/offices/pac/mpep/s2106.html
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claim needs to meet as well for the criteria of utility, novelty, nonobviousness, 

and written description137: 

The §101 patent-eligibility inquiry is only a threshold test. Even if an 

invention qualifies as a process, machine, manufacture, or composition 

of matter, in order to receive the Patent Act‘s protection the claimed 

invention must also satisfy ―the conditions and requirements of this 

title.‖ §101. Those requirements include that the invention be novel, 

see §102, nonobvious, see §103, and fully and particularly described, 

see §112.  

 

As proposed by the Supreme Court in Mayo and Bilski, a complete 

examination of patentability with other requirements with 35 U.S.C. §102, §103, 

and §112 has to be made for every claim although a patent application might have 

been rejected under subject matter eligibility criteria, 35 U.S.C. §101. 

 

 

                                                        
137 Bilski v. Kappos, 561 U.S. 593 (2010) 
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IV.A.ii. Written Description and Enablement 

 

35 U.S.C. §112 on patent specification requires applicants to submit full, 

clear, concise, and exact terms in detail and clarity for a claimed invention. At the 

time of filing a patent application, the inventor must possess the claimed subject 

matters to satisfy the written description requirement. And only the claimed 

subject matters can be can be subject to patent protection. Satisfying the written 

description requires conveying knowledge to a hypothetical character ‗a person 

having ordinary skill in the art (PHOSITA)‘ through the disclosure of the claimed 

invention. Therefore, a patent application must fully describe and include specific 

examples of the inventions.  

 

Another requirement is ‗enablement.‘ A PHOSITA must be able to 

reproduce the claimed invention at the time of filing application with the 

disclosed information in the claim, without undue experimentation.138 It signifies 

the information provided by the patent applicant must be adequately disclosed to 

enable PHOSITA to reproduce the invention, therefore ensuring sufficient details 

and guidance have been provided for the public by the applicants. Also, it is 

                                                        
138 USPTO. Guidelines for the Examination of Patent Applications Under the 35 U.S.C. 112(a) or Pre-AIA 35 

U.S.C. §112, first paragraph, ―Written Description‖ Requirement.  

URL: https://www.uspto.gov/web/offices/pac/mpep/s2163.html (the last visit on June 28, 2018)   

https://www.uspto.gov/web/offices/pac/mpep/s2163.html
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important that the claim must not include the scope beyond the invention, what 

the applicants have possessed at the time of filing.139  

 

Best mode requirement only exists in the U.S. patent law that a patent 

applicant must disclose the best way he/she has found to carry out the invention.140 

This is to prevent an applicant concealing from the public for the preferred 

method of use of the claimed invention.141 The applicant needs to satisfy a two-

part test with a subjective and objective inquiry that whether or not he/she has 

considered particular mode or method of using the invention better than others, 

and if a best mode does exist, whether or not a PHOSITA could use the best mode 

of the invention without undue experiment.   

  

 

                                                        
139 Ibid. 
140 Ibid. 
141 Ibid. 
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IV.A.iii. Novelty 

 

Novelty requirement under 35 U.S.C. §102 examines the claim with a 

prior art reference, and ensure the claimed invention was not accessible to the 

public before the filing of the patent application.142 Particularly, 35 U.S.C. §102(b) 

specifies that an invention would lose novelty if it is published and disclosed in an 

article or used in public. However, the same clause provides a grace period of 

one-year to avoid forfeiture of the right to patent.143 Furthermore, to satisfy the 

novelty requirement, the claimed invention must be in comparison with the prior 

art invention, and these two must be strictly identical to each other, so that this 

step would distinguish the two inventions, which is better proposed in the decision 

of Verdegaal Bros. v. Union Oil Co. of California (1987): 

A claim is anticipated only if each and every element as set forth in the claim is 

found, either expressly or inherently described, in a single prior art reference.144 

 

 Examine patentability through novelty aims to limit a patent claim only for 

the features that were never presented to the public, and to prove this claimed 

                                                        
142 USPTO. Anticipation – Application of 35 U.S.C. 102 [R-08.2017] URL: 

https://www.uspto.gov/web/offices/pac/mpep/s2131.html (the last visit on June 28, 2018) 
143 Ibid.  
144 Verdegaal Bros. vs. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 

1987) 

https://www.uspto.gov/web/offices/pac/mpep/s2131.html
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invention is different from the prior art. The decision in Brown v. 3M (2001) 

provides guidance for further principles on novelty requirement: 145   

When a claim covers several structures or compositions, either 

generically or as alternatives, the claim is deemed anticipated if any of 

the structures or compositions within the scope of the claim is known 

in the prior art.  

 

 

                                                        
145 Brown v. 3M, 265 F.3d 1349, 1351, 60 USPQ2d 1913, 1920 (Fed. Cir. 1989) 
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IV.A.iv. Non-obviousness 

 

Non-obviousness is codified under 35 U.S.C. §103 and examines the 

claimed invention‘s unique features that have not existed before, with a 

meaningful advance in the technology.146 Patent grant for meaningful invention is 

tested with a PHOSITA – whether the invention is obvious or predictable for 

PHOSITA at the time of filing the patent application. To test non-obviousness, a 

four-factor analysis was proposed in Graham v. John Deere Company: (1) level of 

ordinary skill in the art; (2) scope and content of the prior art; (3) Differences 

between the claimed invention and the prior art; and (4) secondary 

considerations. 147  In addition, the ―Teaching, Suggestion, or Motivation to 

combine‖ (TSM) test is proposed to facilitate examining obviousness of an 

invention in reference to prior art.148 If any relevant prior arts of an invention refer 

to explicit teachings, suggestions, or motivations in scope to ordinary 

experimentation in position of a PHOSITA, then the invention does not represent 

a meaningful advance in the field. 

  

                                                        
146 USPTO. Examination Guidelines for Determining Obviousness Under 35 U.S.C. 103 [R-08.2017] URL: 

https://www.uspto.gov/web/offices/pac/mpep/s2141.html (the last visit on June 28, 2018) 
147 Graham v. John Deere Company 
148 Ibid. 

https://www.uspto.gov/web/offices/pac/mpep/s2141.html
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The decision by the Supreme Court in KSR International Co. v. Teleflex Inc. 

(2007) reaffirmed the analysis framework that was proposed in Graham, while 

stating that the Federal Circuit had applied the TSM test in an overly rigid and 

formalistic way.149 In KSR, the Supreme Court emphasised ―the need for caution in 

granting a patent based on the combination of elements found in the prior art,‖ 

and further stated the importance of the question whether the improvement is 

beyond the predictable use of prior art: 150 

When a work is available in one field of endeavour, design incentives 

and other market forces can prompt variations of it, either in the same 

field or a different one. If a person of ordinary skill can implement a 

predictable variation, §103 likely bars its patentability. For the same 

reason, if a technique has been used to improve one device, and a 

person of ordinary skill in the art would recognize that it would 

improve similar devices in the same way, using the technique is 

obvious unless its actual application is beyond his or her skill.  

 

 

                                                        
149 USPTO. Guidelines for Examination of Applications for Compliance with the Utility Requirement [R-

11.2013] URL: https://www.uspto.gov/web/offices/pac/mpep/s2107.html (the last visit on June 28, 2018) 
150 KSR International Co. v. Teleflex Inc. 417, 82 USPQ2d at 1396 (2007) 

https://www.uspto.gov/web/offices/pac/mpep/s2107.html
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IV.A.v. Utility  

 

In order to grant a patent protection, an invention must be ‗useful,‘ 

therefore be an operable invention, being credible, at best minimal be beneficial to 

the public. 151  The utility must be also specific and substantial, since the term 

‗useful‘ can be a difficult term to define depending on each case, and it becomes 

more ambiguous when it deals with ―the facts of life.‖ 152  For general 

understanding, there are three doctrines of utility that have been grounded so far 

in the U.S. patent law: general utility, specific or practical utility, and beneficial 

utility. A patent that is granted for patent eligible subjects in the biomedical 

industry mostly satisfy practical utility requirement, which is a shorthand way of 

attributing ―real-world‖ value to claimed subject matter.153 While general utility 

refers to the utility that is applicable to the broad class of the invention, specific 

utility, so-called practical utility provides a well-defined and particular benefit to 

the public, that in Nelson v. Bowler (1980), it is defined as ―one skilled in the art 

can use the claimed discovery in a manner which provides certain immediate 

benefits to the public.‖154 And this applies for medical industry and inventions as 

well. For most cases, inventions that are related to medical treatments, particularly 

                                                        
151 USPTO. Ibid. 
152 Brenner v. Manson, 383 U.S. 519, 529, 148 USPQ 689, 693 (1966) 
153 Nelson v. Bowler, 626 F.2d 853, 856, 206 USPQ 881, 883 (CCPA 1980) 
154 Ibid. 
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therapeutic products are acknowledged to have specific utility by indicating 

scientific evidences of the compounds‘ therapeutic usefulness in their fully 

disclosed written description. In Nelson v. Bowler (1980), it was concluded that a 

new pharmacological activity, as an invention subject to patent, provides adequate 

and immediate benefits to the public, and therefore has practical utility:155  

Knowledge of the pharmacological activity of any compound is 

obviously beneficial to the public. It is inherently faster and easier to 

combat illnesses and alleviate symptoms when the medical profession 

is armed with an arsenal of chemicals having known pharmacological 

activities. Since it is crucial to provide researchers with an incentive to 

disclose pharmacological activities in as many compounds as possible, 

we conclude that adequate proof of any such activity constitutes a 

showing of practical utility.  

 

However, as mentioned in the above, the utility of the claimed subject has 

to be substantial too in order to satisfy the utility requirement: 

―An application must show that an invention is useful to the public as disclosed in 

its current form, not that it may prove useful at some future date after further 

research. Simply put, to satisfy the ‗substantial‘ utility requirement, an asserted 

use must show that the claimed invention has a significant and presently available 

benefit to the public.‖156 

 

  Yet, it does not necessarily signify the claimed invention must have 

currently available benefit to the public to satisfy the utility requirement. Instead, 

                                                        
155 Ibid. 
156 In re Fischer, 421 F.3d at 1371, 76 USPQ2d at 1230 
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any invention with a reasonable use that is assumed to bring benefits to the public 

might be accepted as sufficient to meet the requirement.157  

 

As distinct from specific utility criteria which have its legal ground on the 

text, the concept of beneficial utility, so called moral utility, was first introduced 

in Lowell v. Lewis (1817)158 by Justice Story. Ever since, beneficial utility has 

been serving as the only gatekeeper in patent law that consider moral issues: 159  

To warrant a patent, the invention must be useful; that is capable of 

some beneficial use, in contradistinction to what is pernicious, or 

frivolous, or worthless. 

 

Despite its importance and potential impacts on re-defining patentability, 

this doctrine has been almost abandoned after the decision of Brewer v. 

Lichtenstein and Ex parte Murphy, in which the Court ruled for patent grants of 

immoral devices such as gambling machine that could harm the publics. Also in 

Juicy Whip Inc. v. Orange Bang, Inc. (1999), patent protection for deceitful 

invention was also granted by interpreting 35 U.S.C. §101 as: 160 

Congress never intended that the patent laws should displace the police 

powers of the States, meaning by that term those powers by which the 

health, good order, peace and general welfare of the community are 

promoted … we find no basis in section 101 to hold that inventions 

                                                        
157 Brenner v. Manson, 383 U.S. 519, 534-535, 148 USPQ 689,695 
158 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
159 Margo A. Bagley, Ibid. 
160 Juicy Whip Inc. v. Orange Bang, Inc., 185 F.3d 1364, 1367-68, 51 USPQ2d 1700, 1702-03 (1999) 
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can be ruled unpatentable for lack of utility simply because they have 

the capacity to fool some members of the public.  
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IV.B. Patent and Biotechnological Invention 

 

IV.B.i. Patent Protection of Biological Materials 

 

a) Protein and Genes 

 

It is clear abstract ideas, laws of nature, and natural phenomenon are not 

patentable subject matter, and so does the product of nature. Therefore, a patent 

issuance of isolated products of nature such as hormonal product was rejected for 

patent protection because these were perceived as a product of nature, and 

therefore unpatentable subject matter according to the principles articulated in Ex 

parte Latimer. 161  However, after the decision in Parke-Davis & Co. v. H. K. 

Mulford Co. (1911), an isolation and purification of chemical composition from 

nature – in this case it was adrenaline – was recognized for its patentability 

outside a body, as it had commercial utility as a medical product different from 

the original hormone, therefore not just a purified version thereof.162 In such a 

context, it was not difficult to issue a patent for methods on biotechnological 

inventions with recombinant DNA in the 1970s, and soon increasing its numbers 

                                                        
161  Jon M. Harkness. ―Dicta on Adrenalin(e): Myriad Problems with Learned Hand‘s Product-of-Nature 

Pronouncement in Parke-Davis v. Mulford.‖ Journal of the Patent and Trademark Office Society, Vol. 93 

No.4 (2011) pp. 363-399 
162 Parke-Davis & Co. v. H. K. Mulford Co. (1911) 
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to patenting a specific isolated gene sequence as chemical composition with 

known functions that cannot be found in the naturally occurring genes.163 However, 

a number of questions were raised about the patentability of genes, because it 

seems more likely to be a discovery, rather than an invention. In response, the 

USPTO has commented that an inventor can patent a discovery when the patent 

application satisfies the statutory requirements, particularly proving its utility, as 

the U.S. Constitution uses the word ‗discoveries‘ where it authorizes Congress to 

promote progress in Science and Arts. 164  Although patenting genes has been 

criticized that a gene is not a new composition of matter since we can find it in 

nature, and naturally occurring genes are not patentable as these are a part of our 

heritage and therefore cannot be inventions, the USPTO replied that a gene is 

patent eligible as a composition of matter because that DNA molecule does not 

occur in that isolated form in nature, and synthetic DNA preparations are also 

patent eligible because their purified state is different from naturally occurring 

compound.165 

 

Similarly in Europe, where seems to apply more strict rules on morality 

with the patenting issue compared to the U.S., the Board of Appeal of the 

                                                        
163  Robert Cook-Deegan and Christopher Heaney. ―Patents in Genomics and Human Genetics.‖ Annual 

Review Genomics Human Genetics. 11:383-425 (2010) 
164 Federal Register – Utility Examination Guidelines: Comments and Responses, 66(4):1092-1099  (2001) 
165 Ibid. 
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European Patent Office concluded in T 0272/95 (2002) that an isolation of 

biological material, in this case the human protein H2-relaxin, is not a mere 

discovery, and granting a patent for the protein and its genetic sequences is not 

contrary to morality because it has nothing to do with patenting human life.166 The 

decision is further supported by the Biotechnology Directive, which took around 

ten years for its adoption, as Article 3 confirms novel, inventive, and industrially 

applicable inventions are patent eligible even if they consist a product that 

involves biological material or a process by means of which biological material is 

produced, processed, or used.167,168 Therefore, a biological material in its isolated 

form, which is distinguishable from its original form occurred in nature, is subject 

to patent protection as well.  

 

                                                        
166 T 0272/95 (2002) 
167 Biotechnology Directive Article 3 of 1998, Article 2 

1. For the purposes of this Directive, 

(a) 'biological material' means any material containing genetic information and capable of reproducing itself 

or being reproduced in a biological system; 

(b) 'microbiological process' means any process involving or performed upon or resulting in microbiological 

material. 

2. A process for the production of plants or animals is essentially biological if it consists entirely of natural 

phenomena such as crossing or selection. 

3. The concept of 'plant variety' is defined by Article 5 of Regulation (EC) No 2100/94. 
168 Biotechnology Directive Article 3 of 1998, Article 3 

1. For the purposes of this Directive, inventions which are new, which involve an inventive step and which 

are susceptible of industrial application shall be patentable even if they concern a product consisting of or 

containing biological material or a process by means of which biological material is produced, processed or 

used. 

2. Biological material which is isolated from its natural environment or produced by means of a technical 

process may be the subject of an invention even if it previously occurred in nature. 
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A recent challenge of patentability of isolated DNA in Association for 

Molecular Pathology v. Myriad Genetics, Inc. (2013) that the court concluded a 

naturally occurring DNA in its isolated form is a mere discovery, and is not patent 

eligible because it is ―groundbreaking, innovative, or even brilliant discovery does 

not by itself satisfy the inquiry for patent eligibility under the Patent Act 35 U.S.C. 

§101.‖ 169 However, as the court states complementary DNA (cDNA) is a patent 

eligible subject, as it ―contains same protein-coding information found in segment 

of natural DNA but omitted portions within the DNA segment that did not code 

for proteins, was not naturally occurring, as would preclude patent eligibility; 

cDNA different from natural DNA in that the non-coding regions had been 

removed.‖170 Although it does not revoke the patentability of genes, the decision 

left significance for holding that the isolated DNA is a discovery of natural law.  

 

 

a) Cells 

 

After the landmark case of Diamond v. Chakrabarty in 1980, which will 

be further discussed in the next section about granting a patent for a living 

                                                        
169 Association for Molecular Pathology v. Myriad Genetics, Inc., 569 U.S. 576 133 S.Ct. 2107 (2013) 
170 Ibid. 
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organism, it was not challenging to issue a patent for cell lines or tissues isolated 

from humans or animals. Although the most famous tumour cell line in medical 

history ―HeLa cells,‖ which was isolated from a cervical cancer patient Henrietta 

Lacks in 1951, was not applied for a patent in its original form and never sold for 

commercial purpose, it was found in 2011 around 11,000 patents are involved 

with this cell line. 171 However, the product patents involving cells are closely 

related to the isolation process of these cells from a living body, like human or 

animal, which is the source of biological materials for manufacturing the patented 

invention. Therefore, it is difficult to decide to whom the profits belong to, the 

patient or the patent holder, after the commercialisation of these patented products. 

The court in Moore v. the Regents of the University of California (1990) declined 

to recognize a patient‘s property right over his isolated cells, by concluding that 

―patient whose extracted cells were utilized in research program to manufacture 

patented cell line did not have cause of action under theory of conversion,‖ and 

―patient did not regain ownership interest in cells following their removal, 

statutory law drastically limited patient‘s control over exercised cells and patented 

cell line was both factually and legally distinct from cells taken from patient‘s 

                                                        
171 Faroque A. Khan. ―The Immortal Life of Henrietta Lacks,‖ Journal of the Islamic Medical Association of 

North America, 43(2) (2011)  
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body and thus, cell line was not patient‘s property.‖172 After this decision, the 

voices of concern were raised regarding the degree of the commodification of the 

human body.173  

 

 

                                                        
172 John Moore v. the Regents of the University of California (1990) 51 Cal.3d 120 
173 Maureen S. Dorney, ―Moore v. the Regents of the University of California: Balancing the Need for 

Biotechnology Innovation against the Right of Informed Consent.‖ High Technology Law Journal, 5:2 (1990) 

p. 364 
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IV.B.ii. Patent Protection of Living Organisms 

 

a) Microorganism 

 

The true disputes and challenges related to patenting biotechnological 

inventions, including products thereof, were raised in Diamond v. Chakrabarty 

(1980). Before the Supreme Court‘s decision in Chakrabarty, it was certain that 

microorganisms or any living forms were not patent subject eligible matters, for 

these are considered as biologically living things, and we cannot issue a patent for 

‗life.‘ However, after the court decision, this new patent rule on life started to 

drastically advance all the industries that are related to life science.  

 

In Diamond v. Chakrabarty (1980), a patent examiner rejected the patent 

application for a living microorganism that is non-naturally occurring and capable 

of breaking down crude oil to treat oil spills, since living things were not 

considered for patent eligible subject matter under 35 U.S.C. §101.174 The Patent 

Office Board of Appeals affirmed the initial rejection, but the United States Court 

of Customs and Patent Appeals reversed the decision that the claim on a ―live 

organism‖ can be encompassed in the scope of patentable invention under Section 

                                                        
174 Diamond v. Chakrabarty, 447 U.S. 303, 100 S.Ct. 2204, 65L.Ed.2d 144, 206 U.S.P.Q. (1980) 
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101, for the respondent filed a patent application on the man-made bacteria 

through genetic engineering, as a property, which is possessed by non-naturally 

occurring bacteria.175  

A live, human-made micro-organism is patentable subject matter under §101. 

Respondent‘s micro-organism constitutes a ―manufacture‖ or ―composition of 

matter‖ within that statute.  

 

On certiorari, the Supreme Court affirms this decision of the United States 

Court of Customs and Patent Appeals, and further clarifies that human-made, 

genetically engineered bacterium capable of breaking down multiple components 

of crude oil constituted a new and useful ―manufacture‖ or ―composition of matter‖ 

falls within the ambiguous language of patent statute 35 U.S.C §101.176 Also, the 

Supreme Court reaffirmed that §101 has limits such that laws of nature, physical 

phenomena, and abstract ideas are not patentable under Section 101. This decision 

was on an extensive debate, with the four Judges dissented. 177  

 

The dissenting opinions claimed that when the Patent Act was drafted and 

recodified, the Congress did not intend to include animate inventions. 178 They 

                                                        
175 Ibid.  
176 Ibid. 
177 Mr. Chief Justice Burger affirmed and delivered the decision of the court, while the four others were 

dissenting, Mr. Justice BRENNAN, with Mr. Justice WHITE, Mr. Justice MARSHALL, and Mr. Justice 

POWELL. It was a very controversial decision 5 vs. 4. 
178 Diamond v. Chakrabarty, 447 U.S. 303, 100 S.Ct. 2204, 65L.Ed.2d 144, 206 U.S.P.Q. (1980) 
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argued if the Patent Act of 1952 included bacteria for patentable subject, then the 

Plant Patent Act of 1930 and the Plant Variety Protection Act of 1970, which 

granted new patent protection for certain plants with asexual reproduction in 1930 

and then extend the patentability to sexual reproduction in 1970, would not have 

been legislated.179 From the historical background of legislation of the two Acts, 

they were convinced the patent subject eligible matters of the 35 U.S.C. §101 did 

not preclude a live and human-made bacteria. Nevertheless, it was difficult for the 

Judiciary to discuss morality and potential hazards that could be generated by 

genetic research or this specific biotechnology at the case; rather, it had to be 

addressed in the Congress and the government. 

 

 

b) Transgenic Animals 

 

Following the decision of Diamond v. Chakrabarty (1980), the USPTO 

officially announced a statement so-called ―the Quigg‘s Statement‖ on April 7, 

1987 that recognises the extended interpretation of 35 U.S.C §101 on subject 

                                                        
179 Ibid. 
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eligibility, by allowing a patent grants for non-human multicellular living 

organisms as well: 180 

The Board of Patent Appeals relied upon the opinion of the Supreme 

Court in Diamond v. Chakrabarty (1980) […] The Patent and 

Trademark Office now considers nonnaturally occurring non-human 

multicellular living organisms, including animals, to be patentable 

subject matter within the scope of 35 U.S.C. 101. 

 

In response to frequent industrial needs, genetically modified organisms 

(GMOs) including man-made genetically modified microbes, plants, and animals 

became more of use. Yet, this issue of permitting patent for transgenic animals is 

very much different from allowing a patent grant for bacteria and plants. 

Particularly, animals as multicellular organisms are genetically very close to 

human beings, for example, a mouse, the most used animal in a laboratory, has 75% 

of genes that are found equivalent to humans, while 99% of mouse genes are 

found analogous. 181  Therefore, a transgenic animal that has been altered with 

genes – sometimes even with human gene knocked-in – has a significant 

importance of its use for fundamental biomedical research and industry. 182  It 

                                                        
180 USPTO. The Quigg‘s statement: Animals – Patentability, April 7, 1987 

URL: https://www.uspto.gov/web/offices/com/sol/og/2013/week53/TOCCN/item-137.htm (the last visit on 

28 June, 2018) 
181 Deanna M. Church, Leo Goodstadt, LaDeana W. Hillier, Michael C. Zody, Steve Goldstein, Xinwe She, 

Carol J. Bult, Richa Agarwala, […] The Mouse Genome Sequencing Consortium. ―Lineage-Specific Biology 

Revealed by a Finished Genome Assembly of the Mouse‖ PLOS Biology, 7(5), URL: 

http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1000112 (the last visit on June 28, 2018) 
182 Fung Chan, Allan Bradley, Theodore G. Wensel, and John H. Wilson, ―Knock-in human rhodopsin-GFP 

fusions as mouse models for human disease and targets for gene therapy, PNAS (2004) 

https://www.uspto.gov/web/offices/com/sol/og/2013/week53/TOCCN/item-137.htm
http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1000112


 83 

promotes our health by providing a good pre-clinical model for human diseases, 

sometimes serving as an alternative source of human tissues and organs.183 In this 

context, the introduction of the genetically modified mouse model for cancer, so 

called ‗Harvard Mouse‘ or ‗OncoMouse‘ was a breakthrough innovation.  

 

Unlike what happened in the U.S. overall, the debates on a granting patent 

for genetically modified mouse (OncoMouse) were more controversial in the 

European countries. In Europe, an initial patent application on the genetically 

modified mouse model for cancer was rejected in 1985 for lack of patentability 

under Article 53(b) of the European Patent Convention (EPC); yet, the EPO 

reconsidered the patent application under utilitarian balancing of risks and 

benefits, in account for this mouse model has greater benefits that outweigh its 

potential harms on nature, environment, or morality.184,185 The EPO found it has a 

significant importance on facilitating cancer research, which promises to allow us 

better health and welfare. In result, the patent for the OncoMouse was grated in 

                                                        
183 Group of Advisors on the Ethical Implications of Biotechnology, Opinion No 7 on the ethical aspects of 

genetic modification of animals, 21 May 1996)  
184 EPC 2000 Article 53 Exceptions to patentability Art. 54, 100, 138 R. 28, 29  

European patents shall not be granted in respect of:   (a) inventions the commercial exploitation of which 

would be contrary to "ordre public" or morality; such exploitation shall not be deemed to be so contrary 

merely because it is prohibited by law or regulation in some or all of the Contracting States;   (b) plant or 

animal varieties or essentially biological processes for the production of plants or animals; this provision shall 

not apply to microbiological processes or the products thereof;  (c) methods for treatment of the human or 

animal body by surgery or therapy and diagnostic methods practised on the human or animal body; this 

provision shall not apply to products, in particular substances or compositions, for use in any of these 

methods. 
185 Oliver Mills, Biotechnological Inventions: Moral Restraints and Patent Law, Routledge Pub. (2010) 
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1992. However, this decision was exceptional and contrary to the social 

phenomena that happened throughout the region. A political slogan ‗no patents on 

life‘ was covering up the continent in 1990s, due to fear for the patent system to 

inhibit access to key life science technologies. 186  Also, the political concerns 

regarded living matter as a part of the ‗Heritage of Humanity and Nature in 

general,‘ that cannot be taken into account as private property. 187  Such moral 

reflection throughout Europe reemphasised the importance of ‗life,‘ leading the 

codification of the Biotechnology Directive in 1998, which again includes 

morality clause. 188 , 189  This position seems quite contrary to U.S., whereas the 

government was in favour of actively promoting biotechnology industry at the 

time.190 However, as of 2015, the EPO has granted around 1,500 patents on the 

transgenic animals and their usages.191  

                                                        
186 Ibid. 
187 Ibid. 
188 Biotechnology Directives of 1998 Article 6 

1. Inventions shall be considered unpatentable where their commercial exploitation would be contrary 

to ordre public or morality; however, exploitation shall not be deemed to be so contrary merely because it is 

prohibited by law or regulation. 

2. On the basis of paragraph 1, the following, in particular, shall be considered unpatentable: 

(a) processes for cloning human beings; 

(b) processes for modifying the germ line genetic identity of human beings; 

(c) uses of human embryos for industrial or commercial purposes; 

(d) processes for modifying the genetic identity of animals which are likely to cause them suffering without 

any substantial medical benefit to man or animal, and also animals resulting from such processes. 
189 This morality clause later becomes the root of Article 52(4) on the revised version of the European Patent 

Convention of 2000.  
190 Bradley J. Meier. ―New Patent Infringement Liability Exception for Medical Procedures,‖ Journal of 

Legislation, 23(2) (2015) 
191 특허청, 한국지식재산연구원. 법제도연구: 국내외 지식재산 법제도 비교 분석 (특허법) (2016) p. 

606 
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In 2015, a patent on a genetically modified chimpanzee EP1409646 

granted to the U.S. company Altor BioSience by the EPO in 2012, was challenged 

for patentability as it violates the EPC morality clause by a joint opposition from 

thirteen organisations from Germany, Switzerland and the U.K.192 The claims are 

on the genetically manipulated animals including chimpanzees which have DNAs 

modified similar to that of human and are intended for use in pharmaceutical 

research as a chimeric animal model. The EPO decided to revoke the patent on the 

basis that there were flaws in the technical quality of the patent – although the 

decision was made in respect of morality, it does not necessarily signify the EPO 

would stop patenting transgenic animals.193  

 

 

                                                        
192  ―Patents & Animals: E.U. patents on transgenic chimps challenged‖ (November 15, 2012) URL: 

http://www.gene.ch/genet/2012/Nov/msg00061.html (the last visit on 25 June, 2018) 
193 특허청, 한국지식재산연구원, Ibid. 

http://www.gene.ch/genet/2012/Nov/msg00061.html
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IV.B.iii. Biotechnology Patent vs. Traditional Chemical Patent  

 

a) Patent Classification 

 

Patent classification is a system developed for a patent officer to collect 

and search efficiently the patent application documents. It facilitates the officers, 

patent applicants, and potential applicants to search with the codes the patents 

already have been granted with prior arts or the applications under examination. 

Since the search keywords may vary with individuals, if the inventions are 

classified by the codes, the patents and applications of similar inventions would 

be easily categorized and searched. This system is also important because it helps 

to avoid duplication of research and inventions, therefore reducing the overall 

costs of promoting scientific innovation in general.  

 

When the classification system was first introduced, the patents had been 

classified at national level with different criteria and codes for each country, since 

the power of patent protection remains within the country that has received the 

patent application. For example, the earliest patent classification system was 

developed in the U.S. in 1831 with 150,000 codes, while that of Europe, the 
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ECLA was introduced in 1968 with 135,000 codes.194 However, as inventions 

have been often shared and applied worldwide, the states had agreed to develop 

an international standard that would classify patented inventions, or those under 

the filing. In 1968, the International Patent Classification (IPC) was introduced 

with around 70,000 codes from an agreement of 62 states.195 However, such a 

number of the codes were not enough to cover all the inventions responding well 

to the accelerated speed of scientific innovation. Soon, the system became not 

efficient in practice due to the high number of inventions classified for each code. 

In 2013, the Cooperative Patent Classification (CPC) was developed to harmonize 

different national patent classifications on the basis of the IPC, ECLA (IPC-based) 

and USPC, providing 250,000 indexing codes with strong compatibility with that 

of the national system.196 It was built upon the IPC codes, and by asserting sub-

classes under each IPC code, it provides efficient search for the patent documents 

and the patent applications under examination. The U.S., Europe, China, and other 

countries, except Japan, have adopted the CPC system, and South Korea also has 

adopted it for all the filing documents applied since January 1, 2015. The USPTO 

adopted CPC starting March 2013 in addition to its national patent classification; 

                                                        
194한국지식재산연구원. ―CPC, FI분석을 통한 국내특허분류 발전방안 연구‖ (2013) 
195 Ibid. 
196 Ibid. 
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however, it soon began exclusively using it for utility patent applications after 

December 31, 2014.197     

 

A single invention of biotechnology can have a number of industrial 

applicability in many different sectors, and for this reason, it has been perceived 

as an efficient tool, therefore a biological machine, which could be manipulated 

and manufactured with duplicable results if the conditioned environment is 

adequately provided. These areas of biotechnology include biomedicine, 

biopharmaceuticals, bioenergy, agricultural biotechnology, food biotechnology, 

industrial biotechnology (e.g. produce microbial metabolites and chemical 

substances from raw materials, enzymes, new biomaterials, etc.), forestry 

biotechnology, conversation (environmental) biotechnology, marine/aqua-

biotechnology, generic technologies for developing biotechnology (e.g. related to 

DNA sequencing), and others.198 Based on the IPC groups, from which the CPC 

has derived, third quarter of biotechnological inventions belong to the subclass 

C12N ―Microorganisms or enzymes; compositions thereof,‖ which encompasses a 

significant number of diverse areas and fields of application.199 

 

                                                        
197 특허청 특허심사기획과. ―2014년 CPC 매뉴얼‖ (2014) 
198 Ekaterina Streltsova. ―Patent Activity in Biotechnology,‖ Foresight-Russia Vol.8 No.1 (2014) pp. 24-35 
199 Ibid. 
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 When the USPTO introduced the CPC system, it has classified major 

biotechnology patent with use of human biological materials as follow. (Table 3) 

Table 3. CPC Biotechnology Major Sub-classes (TC 1600)200 

Section Class 
Sub-

classes 
Descriptions 

A   Human Necessities 

 
A01  

Agriculture; forestry; animal husbandry; hunting; 

trapping; fishing 

 
 A01H 

New plants or processes for obtaining them; 

Plant reproduction by tissue culture techniques 

 

 A01N 

Preservation of bodies of humans, animals or plants 

or parts thereof; 

Biocides, disinfectants including pesticides and 

herbicides 

C   Chemistry; Metallurgy 

 

C12  

Biochemistry; Beer; Sprits; Wine; Vinegar; 

Microbiology; Enzymology; Mutation or Genetic 

Engineering 

 

 C12M 

Apparatus for enzymology or microbiology; 

Tissue, human, animal or plant cells, or virus 

culture apparatus 

 

 C12N 

Microorganisms or enzymes; compositions thereof;  

Propagating, preserving or maintaining 

microorganisms; Mutation or genetic engineering; 

 Culture media, animal cells 

 

 C12Q 

Measuring or testing processes involving enzymes 

or microorganisms;  

Compositions or test papers therefor;  

Processes of preparing such compositions; 

Condition responsive control in microbiological or 

enzymological processes 

 

 C12R 

Indexing scheme associated with subclasses C12N 

and C12Q; 

Processes using microorganisms 

  C12Y Enzymes 

 

                                                        
200  Jerry Lorengo, ―Cooperative Patent Classification at the USPTO‖ BCP Conference, Alexandria and 

Detroit, September 14, 2015 
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In the IPC system, it was observed ~30% of biotechnology patent overlaps 

with pharmaceutical patent, therefore it implies many biotechnological inventions 

are subject to the use of human biological materials, or directly applicable on a 

human body. 201  As the table in the above shows, the major biotechnological 

inventions that may involve human biological materials are mostly categorized in 

Section C ―chemistry‖ under the CPC. This seems quite distinct from the sub-

class A61K in Section A, which involves patents of the inventions directly 

relevant to medical activity, except the drugs with as a mixture of chemical 

compounds. It is understood Section C includes process and method, or biological 

compounds for biochemical reactions in living organisms and their materials (i.e. 

microorganism, and enzymes, etc.). Although these inventions may be used for 

human cells as well, only the codes, not the class or the subclass, are distinctive in 

the classification, because it only carries biochemical reactions in the cells, and 

among them included just that of the human. It reaffirms the patent classification 

does not capture the differences between biotechnology and chemical patent, but 

designed merely for the efficiency of patent search based on practical utility.  

 

 

 

                                                        
201 Ekaterina Streltsova. Ibid, 
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b) Consideration of Risks and Safety in Biotechnology Patent 

 

 In order to verify whether the current U.S. patent examination considers 

risks and safety of biotechnological inventions, the section has examined the 

USPTO Manual of Patent Examining Procedure Chapter 2400 Biotechnology.202 

In general, the Manual provides guidance on the practices and procedures about 

deposits of biological materials for patent purposes and about the requirements for 

patent applications containing nucleotide or amino acid sequence disclosures.203 

The contents include procedures of handling materials subject to the patent 

application and how to write the claims in written descriptions, by informing 

deposit of biological material, time of making an original deposit, replacement or 

supplement of deposit, requirements for patent applications containing nucleotide 

sequence and/or amino acid sequences disclosure, symbols and format to be used 

for nucleotide and/or amino acid sequences data, sample statements, etc.204 For 

example, in regards to deposit of biological material, it explains about the rules 37 

CFR 1.809(a) that it would examine enablement requirement under 35 U.S.C. 

§112(a) for specification in the written description, which verifies access to the 

                                                        
202 USPTO, Manual of Patent Examining Procedure Chapter 2400 Biotechnology  

URL: https://www.uspto.gov/web/offices/pac/mpep/index.html\  (the last visit on 29 June, 2018) 
203 USPTO, Ibid. 
204 USPTO, Ibid. 

https://www.uspto.gov/web/offices/pac/mpep/index.html/
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biological material by evidence of scientific reasoning that a PHOSITA could 

make or use the invention without the specific biological material.205 

 

In fact, the Manual has shown that patent application of biotechnological 

invention has a different guideline from other chemical inventions, but only in the 

technical aspects of handling biological materials and how to write the claims. It 

is found that biotechnological invention is not treated sufficiently with careful 

considerations of risks or safety throughout the patent application process, but is 

only examined for its patentability in a more practical and administrative manner. 

Currently, it seems the safety of such biological products, regarding technical 

issues, is ensured by the USFDA, and it is not the concern of the USPTO. 

However, it is important to revisit and question ourselves who does the current 

biotechnology patent policy benefit, is it patent holder or the public, if the system 

does not ensure the original intention of patent: ‗society gives an exclusive right 

to the patent holder to benefit the public, whereas the benefits of an invention 

must significantly surpass the harms.‘  

                                                        
205 35 U.S.C. §112(a) 

IN GENERAL. The specification shall contain a written description of the invention, and of the manner and 

process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in 

the art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall set 

forth the best mode contemplated by the inventor or joint inventor of carrying out the invention. 
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V. Patent and Biotechnological Invention with Therapeutic Activity 

 

As stated in Chapter III, this study limits the scope of ‗the use of 

biotechnological inventions with therapeutic activity on a human body,‘ to the 

notion of RMATs, which use patient-derived biological materials as the precursor 

to developing therapeutics; this does not refer to other therapeutic biological 

products such as blood, blood components, hormones, antibodies, and so on. In 

the U.S., the ‗Right-to-Try Act‘ has been signed, and biotechnological inventions 

with therapeutic activity are soon to be found in clinical practice. This chapter 

aims to verify the benefits and potential harms such inventions may bring in 

society as therapeutics and non-therapeutics. First, it demonstrates whether 

biotechnological inventions fall into the category of therapeutics, and thus be a 

part of ‗medical activity.‘ It, therefore, further examines the possibility whether 

these inventions might be treated differently in the current patent policy with 

medical procedure patent. Also, since these inventions have characteristics of 

chemical, biotechnological, and medical patent, it will examine whether they need 

to be treated differently and be classified separately under a new classification 

code in the current patent system. At last, it revisits moral concerns surrounding 

the use of biotechnological inventions on a human body to observe whether 
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having such inventions in healthcare practice would be acceptable by society in 

general.   

 

 

V.A. Biotechnological Invention as Therapeutics  

 

 

V.A.i. Definition of Drug and Therapeutics 

 

Medical treatment is ―curative‖ treatment of a disease, recovery of 

malfunction of the body to ordinary function, or alleviation of diseases 

symptoms.206 According to the Federal Food, Drug, and Cosmetic Act (FDCA), 21 

U.S.C. §321(g)(1), the term ―drug‖ is defined as ―articles recognized in the 

official U.S. Pharmacopoeia or official National Formulary,‖ and ―articles 

intended for use in the diagnosis, cure, mitigation, treatment, or prevention of 

disease in man or other animals,‖ and ―articles (other than food) intended to affect 

the structure or any function of the body of man or other animals.‖207 Furthermore, 

21 CFR 210.3 also defines a drug as ―a finished dosage form, for example, tablet, 

capsule, solution, etc., that contains an active drug ingredient generally, but not 

                                                        
206 T 0592/98 
207 21 USC §321(g)(1) 
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necessarily, in association with inactive ingredients.‖208 The term does not fix the 

types of a finished dosage form, opening up for a new broad application of drug 

by using the word ―etc.‖ Also, the USFDA defines a drug in a more broader 

category that includes biological products that are regulated under the same laws 

and regulations as chemical compounds with therapeutic activity, but differences 

exist in their manufacturing processes (through biological process).209 Indeed, it is 

evident that a therapeutic product, which is manufactured via biotechnology 

means, is categorised as ―a drug,‖ for it is used in diagnosis, cure, mitigation, 

treatment or prevention of disease.  

 

In modern English, the term ―therapeutics‖ originates from modern Latin, 

therapeuein, which is also derived from Greek word therapeutikos ‗minister to, 

treat medically.‘ Also, it further means ―the branch of medicine concerned with 

the treatment of disease and the action of remedial agents,‖ or ―a treatment, 

therapy, or drug.‖ 210  Therapeutics, treatment and care of a patient have been 

                                                        
208 US Code of Federal Regulation Title 21 §210.3 
209 The categories of a drug include: a substance recognized by an official pharmacopoia or formulary; a 

substance intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease; a substance 

(other than food) intended to affect the structure or any function of the body; a substance intended for use as a 

component of a medicine but not a device or a component, part or accessory of a device; or biological 

products that are regulated under the same laws and regulations as chemical compounds with therapeutic 

activity, but differences exist in their manufacturing processes.  

URL: http://gabionline.net/Biosimilars/General/FDA-definitions-of-generics-and-biosimilars (the last visit on 

June 18, 2018) 
210 Oxford Dictionary of English. ―Therapeutics.‖  

http://gabionline.net/Biosimilars/General/FDA-definitions-of-generics-and-biosimilars
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perceived ―for the purpose of both preventing and combating disease or 

alleviating pain or injury.‖ 211  If we question whether the term ―therapeutics‖ 

differs from ―drug‖ or not, it seems equivalent in its original meaning, for these 

both represent a substance with curative effects on the states of illness. WHO also 

defines a drug as equivalent to medicinal products, which is understood as ―any 

dosage form containing a substance approved for the prevention and treatment of 

disease.‖ Therefore, the term ―therapeutics‖ and ―drug‖ seems broad enough, as 

defined in the above, to encompass both chemical agents and biological agents 

that intend to treat illness. 

 

Biotechnological inventions with therapeutic activity are categorized in 

―biotherapeutic products‖ or ―therapeutic biological product‖ that are generally 

derived from a living organism. 212  These products are manufactured using 

biotechnology methods from living sources, such as humans, animals, 

microorganisms or yeast.213 These are often gene-based and cellular biologicals, 

for example, like a protein derived from living materials that can be used to treat 

medical conditions for which no other treatments are available. Therefore, the 

                                                                                                                                                        
URL: https://en.oxforddictionaries.com/definition/therapeutic (the last visit on June 18, 2018) 
211  Encyclopedia Britannica. ‗Therapeutics.‘ URL: https://www.britannica.com/topic/therapeutics (the last 

visit on June 18, 2018) 
212  
213 https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm587378.htm 

https://en.oxforddictionaries.com/definition/therapeutic
https://www.britannica.com/topic/therapeutics
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm587378.htm
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terms ‗drug‘ and ‗therapeutics‘ seem including therapeutic biological products as 

well. However, there is a clear distinction between simple biological products, 

like proteins and antibodies, and the RMATs. As explained in Chapter III, the 

RMATs involve the biological materials from a patient by processing these with 

biotechnological inventions ex vivo or in vivo, so that these could acquire 

therapeutic function, while simple biological products like proteins and antibodies 

are therapeutics manufactured from machinated living organisms from scratch. 

This study has limited the scope for ‗biotechnological inventions with therapeutic 

activity‘ to RMATs.  
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V.A.ii. Patent and Medical Practice 

 

a) Medical Procedure Patent 

 

In the U.S., any invention that is a new and useful process, machine 

manufacture or composition of matter are patent eligible subject matter under 35 

U.S.C. §101,214 if the invention fulfils the patentability requirements of novelty, 

non-obviousness, and utility. Medical or surgical procedure is therefore a process 

that is a patent eligible subject matter under the patent law, which is performed on 

human body. 

 

The courts have treated medical procedure patent indifferent from other 

method or process patents – particularity of medical knowledge has not been 

taken into account, but the patentability has been examined the same way just as 

the other industries. In Morton v. New York Eye Infirmary (1862),215 the court 

invalidated a patent on the method of anaesthetizing patients with controlled 

dosage, because the invention was about a new application of old knowledge 

                                                        
214  35 USC §101 Whoever invents or discovers any new and useful process, machine, manufacture, or 

composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to 

the conditions and requirements of this title.  
215 Morton v. New York Eye Infirmary 17 F. Cas. 879 (C.C.S.D.N.Y. 1862) 
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about the effects of ether.216 Besides the invention‘s great impacts on the medical 

community because there was no proper method of anaesthesia at the time and Dr. 

Morton was the very first dentist who discovered the usefulness of ether as an 

anaesthetic, the court still perceived it more likely as a discovery of the laws of 

nature, and a mere discovery is, of course, not a patent eligible subject. 

Furthermore, the decision clarifies medical procedure is patent eligible only if it is 

in connection or in combination with the means by which, or the medium through 

which, it operates.217 A direct method applicable on the human body would be 

subject to medical patent, neither the natural functions nor dose of specific 

compounds or medicines. In 1998, the American Medical Association‘s Council 

on Ethical and Judicial Affairs clarified that ―medical process patents‖ refer to 

those patents for medical procedures and techniques, following the decision in 

Pallin v. Singer (1995) and the enactment of the physician patent infringement 

liability exemption clause, which will be discussed in detail in further chapter.218 

However, this interpretation is too abstract, and not enough to define the scope of 

medical procedure patent, as the ways how medical services are delivered change 

by time with the introduction of new treatments.  

                                                        
216  Robert Patrick Merges, Patent Law and Policy: Cases and Materials, 2nd Ed. Contemporary Legal 

Education Series (1997) 185-186 
217 Ibid. 
218 American Medical Association Council on Ethical and Judicial Affairs. ―Ethical issues in he patenting of 

medical procedures.‖ Food and Drug Law Journal, 53(2) (1998) pp. 341-351 
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 Patent protection of medical procedure invention is only found in the U.S. 

and Australia, while the other countries do not grant such patent because they 

traditionally perceive anything that involves human body cannot be subject to 

industrial application. 

 

 

b) Definition of Medical Activity 

 

There is no common or agreed definition of medical activity worldwide, 

but by logic, we know it is an activity for therapeutic purpose performed by health 

practitioners; although it includes other health practitioners like nurses, mostly by 

insight, we think these professionals are mainly medical doctors or dentists who 

give orders for medical procedures that a patient has to follow. In spite of all these 

understandings, the definition of medical activity in regard to patent particularly 

varies among the countries, depending on their position of whether or not the 

country allows a patent protection for a medical procedure, therefore a medical 

invention on a process. In the context of the U.S. patent law, it permits medical 

procedure patent with the limited enforcement rules 35 U.S.C. § 287 (c)(2)(A), in 

which defines the term ―medical activity‖ as: ―the performance of a medical or 
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surgical procedure on a body, but shall not include (i) the use of a patented 

machine, manufacture, or composition of matter in violation of such patent, (ii) 

the practice of a patented use of a composition of matter in violation of such 

patent, or (iii) the practice of a process in violation of a biotechnology patent.‖ 219 

Unlike the FDA definition of ‗drug,‘ in which it has drawn an inference that 

therapeutic biological products are equivalent to drug, as well as applying 

therapeutics on a human body seems to be medical activity, the current patent law 

clearly distinguishes the use of chemicals and the practice of biotechnological 

invention with therapeutic activity from ‗medical activity.‘ This title more likely 

encompasses method patents, such as surgical procedures directly operated on a 

body, method for treating a disorder, or method for administration.220 In U.S. v. 

Regenerative Sciences, LLC. (2012), the court provided an opinion on 

distinguishing which activity is included in the scope of medical practice by 

observing administrative regulations for approval of service provision, in this case 

Regenexx Procedure
TM

 221 was concluded to be a drug that is subject to FDA 

                                                        
219 35 U.S.C. §287(c)(2)(A)  
220 의약 용도발명의 청구범위 기재형식에 관한 연구. 특허청. (2008)  
221 The Regenexx Procedure begins with a licensed physician taking a small bone marrow sample from the 

back of a patient‘s hip through a needle. Blood samples are also taken from a vein in the patient‘s arm. These 

samples are then sent to the Regenerative laboratory which is also in Broomfield, Colorado, just a few miles 

from the Clinic where the mesenchymal stem cells (MSCs) are isolated from the bone marrow and then 

grown to greater numbers. This process uses the natural growth factors found in the patient‘s blood to grow 

the mSCs. After approximately 2 weeks, the expanded stem cells are sent to the University of Colorado 

affiliated Colorado Genetics Laboratory for testing, then once the cells pass quality assurance testing, they 

are placed back into the patient‘s injured area (i.e. knee, hip, rotator cuff), typically 4-6 weeks after they were 
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enforcement, as ―the procedure by which physicians used stem cell therapies to 

aid healing for their orthopaedic patients did not meet ―minimal manipulation‖ 

criteria for regulation under the Public Health Service Act, and thus, procedure 

was required to be regulated as a drug under the Federal Food, Drug, and 

Cosmetic Act.‖ This decision was made in consideration of the Federal and States 

laws only, but in fact disregarding the voices of medical professionals. Therefore, 

once again according to the current U.S. patent law and the government position, 

medical activity does not include ―the use of a patented machine, manufacture, or 

composition of matter in violation of such patent; or the practice of a patented use 

of a composition of matter in violation of such patent; or the practice of a process 

in violation of a biotechnology patent,‖ and thus manipulation of RMATs or 

biotechnological inventions with therapeutic activity is not a part of medical 

activity. This seems very contrary to the position of the E.U., which has 

recognised the special features of ATMPs, having the characteristics of being both 

surgical procedure and medicinal products, and decided to regulate ATMPs under 

a special regulation different from the traditional medicinal products or medical 

devices.222   

 

                                                                                                                                                        
removed. The stem cells then begin to repair the patient‘s degenerated or injured area. The repair process 

usually takes between 3-6 months but many patients demonstrate marked improvement within 1-3 months. 

222보건산업진흥원. Ibid. p.106 
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The definition of medical activity or its scope has not been codified in the 

laws of E.U., but as Article 52(4) of EPC 1973 states that ―methods for treatment 

of the human or animal body by surgery or therapy and diagnostic methods 

practiced on the human or animal body shall not be regarded as inventions which 

are susceptible of industrial application […] this provision shall not apply to 

products, in particular substances or compositions, for sue in any of these 

methods,‖ several interpretations on ―treatment of a body by surgery or therapy‖ 

in respect of medical activity have been provided the court. In the 1990s, a broad 

construction of the interventions was held in T 182/90 and T 35/99, that ―method 

involving irreversible damage to or destruction of living cells or tissues of the 

living body are regarded as non insignificant interventions, and therefore as 

surgical treatments, irrespective of the underlying mechanism of the intervention 

(e.g. mechanical, electrical, thermal, chemical)‖ 223 , 224  
According to this broad 

interpretation, the manufacture process of ATMPs are included in the scope of 

surgical treatments, although the EMA decided to regulate the ATMPs as special 

medicinal products since 2001.225 However, the scope is further clarified after the 

decision in G 1/07 (2010), although it concludes that it cannot provide the definite 

scope of what is surgery, and leaves it open referral because it may change with 

                                                        
223 T 182/90 (1993) 
224 T 35/99 (2002) 
225 Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001 on the 

Community code relating to medicinal products for human use   
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time as new technical developments emerge.226 The decision affirms no general 

common concept understanding the surgical procedure in medicine for ―treatment 

by surgery‖ in Article 53(c) of EPC 2000, yet the term ―surgery‖ defines the 

nature of the treatment rather than its therapeutic purpose, that it even excludes 

cosmetic surgery or embryo transfer from patentability.227 It states ―any definition 

of the term "treatment by surgery" must cover the kind of interventions which 

constitute the core of the medical profession's activities i.e. the kind of 

interventions for which their members are specifically trained and for which they 

assume a particular responsibility.‖228 And as the court further perceives the term 

"treatments by surgery" covers ―interventions performed on the structure of an 

organism by conservative ("closed, non-invasive") procedures such as 

repositioning or by operative (invasive) procedures using instruments,‖229 that it 

seems the process of ATMPs is a surgical procedure under the current EPC, if we 

concern the medical activities involved in the process only. However, the EPO 

and EMA regulate ATMPs at ―product‖ level, and therefore the treatments by 

ATMPs are patentable as products, but unpatentable as methods or processes due 

to the lack of industrial applicability.  

 

                                                        
226 G 1/07 (2010) 
227 EPO. Guidelines for Examination Part G 4.2.1.1 Surgery 
228 Ibid.  
229 Ibid. 
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In the general aspects excluding the current patent policy, biological 

products and the practice of new biotechnological invention (i.e. process) can be 

considered as ―medical procedure.‖ Some types of therapeutic biological products, 

such as RMATs, are also irreversible just as surgical procedure. These directly 

work on human cells, a part of human body, as opening up a new notion of 

―treatment.‖ The direct surgery on a human body, or the practice of 

biotechnological invention with therapeutic activity certainly has different effects, 

these both fall in a broad category of medical procedure, and more powerful 

outcomes could be resulted from the latter.230 It is clear that a medical procedure is 

different from drug administration. However, these new biotechnological 

inventions with therapeutic activity seem to have both characteristics of medical 

procedure and drugs: it results desired biological functions in a human body by 

removing or inserting specific genetic information into the cells through genetic 

engineering technology just as surgery, and require specific dosing and method of 

administration just as chemical drugs. Currently, the FDA distinguishes these two 

in category but defines both as ―drugs‖ and manages these two under the same 

regulations and laws with some exceptions that treat them differently. 231  This 

                                                        
230 Edward Lanphier, Fyodor Urnov, Sarah Ehlen Haecker, Michael Werner, and Joanna Smolenski. Ibid. 
231 한국보건산업진흥원, Ibid. 
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further confirms that the practice of biotechnological inventions with therapeutic 

activity contain the characteristics of both medical procedure and drug. Even 

more, new therapies (e.g. cell therapy, gene therapy, etc.) benefit from fast track 

designation programme to promote medicine and science innovation, and recent 

adoption of the ‗Right-to-Try Act‘ accelerates their adoption in clinical setting. 

These steps are expected to provide medical treatment for those who did not have 

an alternative treatment using chemical drugs; therefore an immediate benefit to 

society seems evident in the use of biotechnological inventions with therapeutic 

activity. 
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V.A.iii. Patent Classification 

 

Table 4. CPC main groups with biotechnology/pharmaceuticals: TC 1600, 

Biotechnology and Organic Chemistry232 

 

 

                                                        
232  Jerry Lorengo, ―Cooperative Patent Classification at the USPTO‖ BCP Conference, Alexandria and 

Detroit September 14, 2015 

Class 
Sub-

classes 
Group Descriptions 

A01 
  

Agriculture; forestry; animal husbandry; 

hunting; trapping; fishing 

 

A01G  

Horticulture; cultivation of vegetables, 

flowers, rice, fruit, vines, hops or sea weed; 

forestry; watering 

  A01G33/00 Cultivation of seaweed (or algae) 

 

A01K  

Animal husbandry; care of birds, fishes, 

insects; fishing; rearing or breeding animals, 

not otherwise provided for; new breeds of 

animals 

 
 

A01K67/027- 

A01K67/0278 
New breeds of vertebrates 

 
 

A01K67/0333-

A01K67/0339 

Genetically modified invertebrates, e.g. 

transgenic, polyploid 

 
 

A01K2207/00- 

A01K2207/35 
Modified animals 

 
 

A01K2217/00- 

A01K2217/30 
Genetically modified animals 

A61   Medical or Veterinary Science Hygiene 

 
A61K  

Preparations for medical, dental, or toilet 

purposes 

 
 

A61K6/00; 

A61K8/00 

Preparation for dentistry; 

Cosmetics 

 
 A61K9/00 

Medicinal preparations characterized by 

special physical form 
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Table 4 continued 

 
 

A61K31/00- 

A61K35/00 

Medicinal preparations containing various 

ingredients including organic, inorganic, etc. 

 
 

A61K38/00- 

A61K38/58 
Medicinal preparations containing peptides 

 
 

A61K39/00- 

A61K39/70 

Medicinal preparations containing antigens or 

antibodies 

 

 
A61K48/00- 

A61K48/0091 

Medicinal preparations containing genetic 

material which is inserted into cells of the 

living body to treat genetic diseases;  

Gene therapy 

C07   Organic Chemistry 

 C07K  Peptides 

 

 
C07K14/00- 

C07K14/825 

Peptides having more than 20 amino acids; 

Gastrins; Somatostatins; Melanotropins; 

derivatives thereof 

 
 

C07K16/00- 

C07K16/468 

Immunoglobulins, e.g. monoclonal or 

polyclonal antibodies 

 

 C07K19/00 

Hybrid peptides; 

Hybrid peptides characterized by their non-

peptide moiety, e.g. a nucleic acid; non-

covalently bound complexes of two (or more) 

different peptides 

G01   Physics 

 G01N  Measuring; Testing 

 

 

G01N33/48- 

G01N33/98 

Chemical analysis of biological material, e.g. 

blood, urine;  

Testing involving biospecific ligand binding 

methods; 

Immunological testing 
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In the patent system, biotechnological invention and chemical invention 

are separately classed, but have a lot of overlaps in actual practice, which means it 

is difficult to distinguish them by classification codes. The following table 

demonstrates major CPC groups with biotechnological inventions and 

pharmaceuticals that are closely related to life and medical patent. 

 

In order to obtain a patent, an applicant must fully describe the invention 

and has an obligation to prove its utility when filing the document, and since the 

invention would have more than single use for most cases, it would include 

numerous patent classification codes according to its different utilities. For 

example, a method under patent application that prevents and/or treats an eye 

disease, using a Cas9 protein and a guide RNA targeting VEGF-A, and a 

ribonucleoprotein including a Cas9 protein and a guide RNA targeting VEGF-A 

has classified under numerous CPC codes A61K 38/465; C12N 15/11; A61K 

48/00; and C12N 2310/20.233,234   

 

                                                        
233 KIM; Jin-Soo; et al., United States Patent Application 20180078620 ‗Method of Treating or Preventing 

Eye Disease Using Cas9 Protein and Guide RNA‘ (March 22, 2018, Filed July 27, 2017) 
234 A61K 38/465 (medicinal preparations containing peptides; hydrolases acting on ester bonds e,g, lipases, 

ribonucleases); C12N 15/11 (DNA or RNA fragments; modified forms thereof); A61K 48/00 (medicinal 

preparations containing genetic material which is inserted into cells of the living body to treat genetic 

diseases; gene therapy); and C12N 2310/20 (structure of type of the nucleic acid involving clustered regularly 

interspaced short palindromic repeats [CRISPRs]) 
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Patent documents have been classified based on utility in order to increase 

the efficiency of the search, and for this reason, the inventions that involve the use 

of biotechnology seem have been classified for practical utility. However, an 

invention that relates to eukaryotes (i.e. plant cells, mammalian cells, and as well 

as human cells) would have different uses in different organisms. For example, an 

invention under patent application that relates to targeted genome editing in 

eukaryotic cells or organisms, and composed of cleaving for a target DNA in 

eukaryotic cells or organisms comprising a guide RNA specific for the target 

DNA and Cas protein-encoding nucleic acid or Cas protein has been categorized 

in C12N 9/16, C12N 15/52, C12N 2310/531, C12N 15/8216, C12Y 301/21, C12N 

9/22, C12N 2310/20, C12N 15/63, C12N 15/907, C12N 15/85, C12N 15/111, 

C12N 2310/10, and C12N 15/102. 235  

 

 

Composition for cleaving a target DNA comprising a guide RNA specific for the target DNA 

and CAS protein-encoding nucleic acid or CAS protein, and use thereof 

 

United States Patent Application 20150344912 

 

Claims: 

1-57. (canceled) 

58. A composition for cleaving a target nucleic acid sequence in a mammalian cell, the 

composition comprising a Type II Clustered Regularly Interspaced Short Palindromic Repeats 

(CRISPR)/Cas system in the mammalian cell, wherein the Type II CRISPR/Cas system comprises: 

                                                        
235 United States Patent Application 20150344912 Composition for cleaving a target DNA comprising a 

guide RNA specific for the target DNA and CAS protein-encoding nucleic acid or CAS protein, and use 

thereof (Kim; Jin-Soo; et al. December 3, 2015) 
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a) a nucleic acid encoding a Cas9 polypeptide, wherein the Cas9 polypeptide comprises a nuclear 

localization signal, and b) a chimeric guide RNA comprising a CRISPR RNA (crRNA) portion 

fused to a trans activating crRNA (tracrRNA) portion, wherein the Cas9 polypeptide and the 

chimeric guide RNA form a Cas9/RNA complex in the mammalian cell and wherein the crRNA 

portion has sufficient sequence complementarity to the target nucleic acid sequence in the 

mammalian cell to allow the Cas9 polypeptide to mediate double stranded cleavage at the target 

nucleic acid sequence. 

 

59. The composition of claim 58, wherein the nuclear localization signal is located at the C 

terminus of the Cas9 polypeptide.  

 

60. The composition of claim 58, wherein the mammalian cell is a human cell.  

 

61. The composition of claim 58, wherein the nucleic acid encoding the Cas 9 polypeptide is 

codon-optimized for expression in mammalian cells.  

 

62. The composition of claim 58, wherein the chimeric guide RNA is in vitro transcribed RNA.  

 

63. The composition of claim 58, wherein the target nucleic acid sequence is a genomic sequence 

located at its endogenous site in the genome of the mammalian cell.  

 

64. The composition of claim 58, wherein the Cas9 polypeptide is a Streptococcus pyogenes Cas9 

polypeptide.  

 

65. The composition of claim 58, wherein the target nucleic acid sequence consists of 20 

nucleotides complementary to the crRNA portion of the chimeric guide RNA and a trinucleotide 

protospacer adjacent motif (PAM), and wherein the PAM consists of the trinucleotide 5'-NGG-3'.  

 

66. A method of introducing a site-specific, double-stranded break at a target nucleic acid 

sequence in a mammalian cell, the method comprising introducing into the mammalian cell a Type 

II Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)/Cas system, wherein the 

CRISPR/Cas system comprises: a) a nucleic acid encoding a Cas9 polypeptide, wherein the Cas9 

polypeptide comprises a nuclear localization signal, and b) a chimeric guide RNA comprising a 

CRISPR RNA (crRNA) portion fused to a trans activating crRNA (tracrRNA) portion, wherein the 

Cas9 polypeptide and the chimeric guide RNA form a Cas9/RNA complex in the mammalian cell 

and wherein the crRNA portion has sufficient sequence complementarity to the target nucleic acid 

sequence in the mammalian cell to allow the Cas9 polypeptide to mediate double stranded 

cleavage at the target sequence.  

 

67. The method of claim 66, wherein the nuclear localization signal is located at the C terminus of 

the Cas9 polypeptide.  

 

68. The method of claim 66, wherein the mammalian cell is a human cell.  

 

69. The method of claim 66, wherein the nucleic acid encoding the Cas 9 polypeptide is codon-

optimized for expression in mammalian cells.  
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70. The method of claim 66, wherein the target nucleic acid sequence is a genomic sequence 

located at its endogenous site in the genome of the mammalian cell.  

 

71. The method of claim 66, wherein the chimeric guide RNA is transcribed in vitro before 

introduction into the mammalian cell.  

 

72. The method of claim 66, wherein the Cas9 polypeptide is a Streptococcus pyogenes Cas9 

polypeptide.  

 

73. The method of claim 66, wherein the target nucleic acid sequence consists of 20 nucleotides 

complementary to the crRNA portion of the chimeric guide RNA and a trinucleotide protospacer 

adjacent motif (PAM), wherein the PAM consists of the trinucleotide 5'-NGG-3'.  

 

74. The method of claim 66, wherein the nucleic acid encoding the Cas9 protein is introduced into 

the mammalian cell before introducing the chimeric guide RNA into the mammalian cell.  

 

75. A Type II Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)/Cas system 

for site-specific, double stranded cleavage of a target nucleic acid sequence in a mammalian cell, 

the CRISPR/Cas system comprising: a) a Cas9 polypeptide, wherein the Cas9 polypeptide 

comprises a nuclear localization signal, and b) a chimeric guide RNA comprising a CRISPR RNA 

(crRNA) portion and a trans-activating crRNA (tracrRNA) portion, wherein the Cas9 polypeptide 

and the chimeric guide RNA form a Cas9/RNA complex in the mammalian cell and wherein the 

crRNA portion has sufficient sequence complementarity to the target nucleic acid sequence in the 

mammalian cell to allow the Cas9 polypeptide to mediate double stranded cleavage at the target 

sequence.  

 

76. The CRISPR/Cas system of claim 75, wherein the nuclear localization signal is located at the 

C terminus of the Cas9 polypeptide.  

 

77. The CRISPR/Cas system of claim 75, wherein the mammalian cell is a human cell.  

 

78. The CRISPR/Cas system of claim 75, wherein the nucleic acid encoding the Cas 9 polypeptide 

is codon-optimized for expression in mammalian cells.  

 

79. The CRISPR/Cas system of claim 75, wherein the chimeric guide RNA is in vitro transcribed 

RNA.  

 

80. The CRISPR/Cas system of claim 75, wherein the target nucleic acid sequence is a genomic 

sequence located at its endogenous site in the genome of the mammalian cell.  

 

81. The CRISPR/Cas system of claim 75, wherein the Cas9 polypeptide is a Streptococcus 

pyogenes Cas9 polypeptide. 
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Observing closely the written description in the example, claim 68 states 

‗mammalian cells‘ that include ‗human cells,‘ and therefore demonstrates the 

method of claim 66 is also applicable to human cells ex vivo, and these modified 

cells would be implanted back to human body, perhaps expecting for therapeutic 

effects in vivo. However, it does not specify the invention‘s utility on a human 

body that this original technology could be applied for both therapeutic and non-

therapeutic purposes on human cells. As such, a single biotechnological invention 

that might be originally developed for therapeutic use underlies the significant 

risks that it can also be applied for unsafe use or non-therapeutic use. We cannot 

leave its uses to the market mechanism, or to one‘s conscience to behave with a 

good will. However, the current classification system seems in focus of technical 

utility aspects, and designed to increase search efficacy. In particular, an original 

technology with high potential for therapeutic use has been classified under the 

Section C ‗Chemicals‘ with no mention of therapeutic purpose under the written 

claim, even though the invention involves the modification of human cells with 

genetic engineering. Unless specified and claimed by the applicant, the patent 

would not protect exclusivity for or limit the scope of the utility of the invention.  

 

We need to take into account the document written by the applicant cannot 

fully describe any potential negative outcomes of the invention at the time of 
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filing the application, and it would be very complicated and impractical to 

consider potential utility of the patent. However, it is not appropriate to treat a 

biotechnological invention equivalent to other chemical inventions even though it 

has immediate utility and provides highly effective medical interventions.  
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V.B. Ethical Considerations  

 

V.B.i. Patenting Human Organism and Bodily Materials 

 

Unlike what happened in the U.S, the Members of EU have carefully 

concerned ethical and social issues the technology might bring into society from 

the very early stage of biotechnology development, and have agreed on a core 

ethical principle that prohibits commercialization of human organism in the 

European Patent Convention of 1973.236 As revised in 2000, the EPC elaborated 

Article 52(4) to an article that specifies exceptions to patentability in Article 53 in 

respect to moral issues surrounding patenting life.237 It principally does not grant 

patents for ―inventions the commercial exploitation of which would be contrary to 

―ordre public‖ 238  or morality;‖ and  ―methods for treatment of the human or 

                                                        
236 European Patent Convention of 1973 Article 52(4) Methods for treatment of the human or animal body by 

surgery or therapy and diagnostic methods practiced on the human or animal body shall not be regarded as 

inventions which are susceptible of industrial application within the meaning of paragraph 1. This provision 

shall not apply to products, in particular substances or compositions, for use in any of these methods.  
237 EPC of 2000 Article 53(a) inventions the commercial exploitation of which would be contrary to "ordre 

public" or morality; such exploitation shall not be deemed to be so contrary merely because it is prohibited by 

law or regulation in some or all of the Contracting States;   

(b) plant or animal varieties or essentially biological processes for the production of plants or animals; this 

provision shall not apply to microbiological processes or the products thereof;  

(c) methods for treatment of the human or animal body by surgery or therapy and diagnostic methods 

practised on the human or animal body; this provision shall not apply to products, in particular substances or 

compositions, for use in any of these methods.  
238 According to T 356/93 in 1995, the EPO Boards of Appeal has defined the concept of ordre public as the 

protection of public security and the physical integrity of individuals as part of society. However, although 

the documents submitted by the opponent proved scientific evidence of possible hazardous outcomes from 
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animal body by surgery or therapy and diagnostic methods practised on the 

human or animal body.‖ 239 However, use of drugs – in the original legal texts it is 

written as ―products, in particular substances or compositions, for use in any of 

these methods‖ – for treatment shall not be affected by this provision, therefore 

become subject to patent eligibility. This position aligns with other international 

declarations by principle, such as the Convention on Human Rights and 

Biomedicine (1997) and the UNESCO Universal Declaration on the Human 

Genome and Human Rights (1997), but with stronger regulation with a much 

broad scope of legal effects that reach to both human and animal body. 240 

However, it is quite interesting that under the EPC, an element isolated from the 

human body, for example like peptides from a human protein, are subject to 

patent protection even though it may constitute identical structure to those that are 

found in nature if its industrial application is useful, immediately applicable, and 

publicly fully disclosed. 241  In the U.S., whereas the government has been 

                                                                                                                                                        
the application of genetic engineering techniques to plants, the board of the EPO did not concluded that the 

exploitation of the claimed subject-matter would seriously prejudice the environment.  

https://www.epo.org/law-practice/legal-texts/html/caselaw/2016/e/clr_i_b_2_2_2_b.htm 
239 EPC of 2000 Article 53(a)  
240 The Convention on Human Rights and Biomedicine (1997) states ‗the human body and its parts shall not, 

as such, give rise to financial gain‘ in Article 21, while the UNESCO Universal Declaration on the Human 

Genome and Human Rights (1997) states ‗the human genome in its natural state shall not give rise to 

financial gains.‘  
241 Biotechnology Directive (1998) Article 5 

1. The human body, at the various stages of its formation and development, and the simple discovery of one 

of its elements, including the sequence or partial sequence of a gene, cannot constitute patentable inventions; 
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favourable to patenting biotechnological invention related to life, such has been 

seen only as discovery, and non-patentable.  

 

 

                                                                                                                                                        
2. An element isolated from the human body or otherwise produced by means of a technical process, 

including the sequence or partial sequence of a gene, may constitute a patentable invention, even if the 

structure of that element is identical to that of a natural element; and 

3. The industrial application of a sequence or a partial sequence of a gene must be disclosed in the patent 

application. 
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V.B.ii. Patenting Complex Life Forms and Moral Hypotheses 

 

In account of the moral questions raised worldwide, this section proposes 

moral hypotheses, which include moral reflection about granting patent for 

complex life forms: from animal to human. This reflection aims to demonstrate 

the moral values that have already existed242 and would be in future challenged via 

slippery slope.  

 

 

Animal 

 

H1. Patenting a new invention that involves the destruction and/or use of animal 

biological material is immoral.  

- Challenged moral values: Instrumentalisation, objectification of life, 

commodification of life, and animal abuse 

 

H2. Patenting a new invention that involves the destruction and/or use of animal 

tissue is immoral. 

- Challenged moral values: Instrumentalisation, objectification of life, 

commodification of life, and animal abuse 

 

H3. Patenting a new invention that involves the destruction and/or use of animal 

organ is immoral. 

- Challenged moral values: Instrumentalisation, objectification of life, 

commodification of life, and animal abuse 

 

H4. Patenting a new invention that involves the destruction and/or use of animal 

foetus is immoral. 

                                                        
242 Aurora Plomer and Paul Torremans. Embryonic stem cell patents: European law and ethics. Oxford 

University Press. (2009) 
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- Challenged moral values: Respect for life, instrumentalisation, objectification 

of life, commodification of life, and animal abuse 

 

H5. Patenting a new invention that involves the destruction and/or use of animal 

is immoral.  

- Challenged moral values: Respect for life, instrumentalisation, objectification 

of life, commodification of life, and animal abuse 

 

Human 

 

H6. Patenting a new invention that involves the destruction and/or use of human 

biological materials is immoral.  

- Challenged moral values: Instrumentalisation/objectification of human body 

parts, commodification of human being and body parts, and potential for 

exploitation 

 

H7. Patenting a new invention that involves the destruction and/or use of human 

cells is immoral. 

- Challenged moral values: Instrumentalisation/objectification of human body 

parts, commodification of human being and body parts, and potential for 

exploitation 

 

H8. Patenting a new invention that involves the destruction and/or use of human 

tissue is immoral. 

- Challenged moral values: Instrumentalisation/objectification of human body 

parts, commodification of human being and body parts, and potential for 

exploitation 

 

H9. Patenting a new invention that involves the destruction and/or use of human 

organs is immoral. 

- Challenged moral values: Instrumentalisation/objectification of human body 

parts, commodification of human being and body parts, and potential for 

exploitation 

 

H10. Patenting a new invention that involves the destruction and/or use of human 

embryonic cell is immoral. 

- Challenged moral values: Human dignity, respect for human life, right to life, 

Instrumentalisation/objectification of human being and body parts, 
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commodification of human being and body parts, and exploitation 

 

H11. Patenting a new invention that involves the destruction and/or use of human 

embryo is immoral. 

- Challenged moral values: Human dignity, respect for human life, right to life, 

Instrumentalisation/objectification of human being and body parts, 

commodification of human being and body parts, and exploitation 

 

H12. Patenting a new invention (process, machine, composition of matter, 

manufacture (diagnostics)) that involves the destruction (and use) of human foetus 

is immoral.   

- Challenged moral values: Human dignity, respect for human life, right to life, 

Instrumentalisation/objectification of human being, commodification of 

human being and body parts, and exploitation 

 

 

H13. Patenting a new invention (process, machine, composition of matter, 

manufacture (diagnostics)) that involves the destruction (and use) of human 

organism is immoral.   

- Challenged moral values: Human dignity, respect for human life, right to life, 

Instrumentalisation/objectification of human being, commodification of 

human being and body parts, and exploitation 

 

 

 

For the public in general, the hypotheses proposed in H1 to H4 have never 

challenged the respected moral values, for we humans have always lived by 

consuming the products given by animals. For example, throughout the history of 

humanity, we have consumed milk from mammals, which are biological materials 

with proteins and nutrients, and we have eaten meats to survive, which are animal 

tissues and organs. And most importantly, animals always have been subject for 

commercial negotiation with no objection for any uses – we ride horses, eat pigs 
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and cow, be friends with cats and dogs, make a bird to carry letters, and so on. In 

this regard, animals have been already instrumentalised and considered as subject 

to commercial negotiation, and have been exploited without doubt – the moral 

values on maltreatment of animal and respect for life only have been raised 

following after animal activist movement on animal rights 243  and pro-life 

movement. Therefore, the hypotheses H1 to H5 seem false, in the perspectives of 

the majority, and it was struggling but not difficult for the society to accept 

animals be subject to patent eligibility albeit its significance as ‗life.‘244   

 

 However, the patenting issue is more challenging and complicated when 

we talk about human. The hypotheses H7 to H9 discuss about patenting a new 

invention that involves destruction and or use of human biological materials, cells, 

tissues, and organs, and these seem less challenging because these subjects alone 

cannot form ‗living organism.‘ These are parts of human body, and have been 

used for studying human being in medical history e.g. anatomy – these human 

bodily materials have been already objectified in respect for life. However, the 

issues of commodification and exploitation are different from objectification of 

human body parts that in many countries, by principles, it is forbidden to sell and 

                                                        
243 Peter Singer. Animal Liberation. Harper Collins. (1975) 

Animals have an interest not to suffer.  
244 T 19/90 (1990) 
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buy human cells, tissues, or organs.245 These are available, theoretically, only by 

voluntarily donation due to potential exploitation of human beings; however, 

these parts of human have been traded illegally exploiting the vulnerable groups 

who have nothing but to sell their body parts, resulting human organ trafficking.246  

  

 On the other hand, H10 and H11 remain in grey zone, for there is an 

ethical feeling of needs for restriction of research involving the destruction and 

use of human embryonic cell and human embryo. 247 Since we cannot conduct 

high-risk research directly on human being, use of human embryonic cell and 

embryo seem alternative choices for medical scientists to develop novel therapy 

that treats incurable diseases and conditions.248 Furthermore, it is difficult to fully 

define human embryonic cells and embryos as ‗human organism‘ – these merely 

have ‗potential‘ to develop into foetus, which is expected to become human being 

after birth.249 Therefore, bioethicists and scientists are very much careful about 

categorizing human embryonic cells and embryo, in spite of its significant needs 

in research and development of therapy. 250 ,251 ,252 By principle, the E.U. forbids 

                                                        
245 UNESCO IBC Report on organ transplantation 
246 UNESCO IBC Report. Ibid. 
247 Aurora Plomer and Paul Torremans. Ibid. 
248 Somatic cells involving SCNT is now a good in vitro model for medical research when we examine safety 

of a new drug. 
249 Aurora Plomer and Paul Torremans. Ibid. 
250 Aurora Plomer and Paul Torremans. Ibid. 
251 Edward Lanphier, Fyodor Urnov, Sarah Ehlen Haecker, Michael Werner, and Joanna Smolenski. Ibid. 
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patenting an invention that involves the destruction of human embryo; yet it 

allows research that use human embryonic cells obtained in foreign territory. 

However, the U.S. in promotion of innovation and research freedom, does not 

forbid research and patent that use human embryonic cells, which involves the 

destruction of human embryo; however, it regulates the research by not granting 

the public funding.253 However, a development of industry signifies that money for 

investment is involved, and money for investment comes from profits, whereas 

patent protection guarantees certain period of market exclusivity that ensure 

profits. In this regard, patent allowance would acts as a catalyst to accelerate 

industry development, and it is evident that entrepreneurs seek for patents, even 

though those inventions may use ‗potential‘ human beings for the benefits of the 

humanity. As said, there is yet no single answer in this debate.  

 

 For H12 and H13, it seems evident our consciousness finds it 

uncomfortable to allow patent for inventions that involve the destruction or use of 

human foetus and human beings. Although the moral status of an embryo and a 

foetus seem very distinctive, what distinguish these two are only the development 

                                                                                                                                                        
252 David Baltimore, Paul Berg, Michael Botchan, Dana Carroll, R. Alta Charo, George Church, Jacob E. 

Corn, George Q. Daley, Jennifer A. Doudna, Marsha Fenner, Henry T. Greely, Martin Jinek, G. Steven 

Martin, Edward Penhoet, Jennifer Puck, Samuel H. Sternberg, Jonathan S. Weissman, and Keith R. 

Yamamoto. Ibid. 
253 ―Human embryonic stem cell research in the US: time for change?‖ Nature Cell Biology, 12:7 (2010) p. 

627 
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stages of life. In the discussion of abortion in Roe v. Wade (1973), the status of a 

foetus seem lower than that of the mother with pro-choice, 254  and in this 

perspective a human organism has higher moral and social status compared to a 

foetus. The current research on biotechnology has not considered the use of foetus 

in respect to its potential to fully become a human, and it is agreed by nations we 

should forbid patenting human organism.255  

 

As shown in the terminology of ‗biotechnology‘, sciences and modern 

society of the 21
st
 century perceive a living organism as a biologically functioning 

body or a machine, which is comprised of natural biological mechanisms that 

produce biological materials for specific use. These genetically modified living 

organisms are often used in academic research of life sciences, pharmaceutical 

industry, or bioindustry, raising moral concerns of objectification and 

commodification of life.256 In such context, a life cycle of a living organism no 

longer remains in a state of their own natural forms of life, but is redefined as an 

animate machine that is comprised of complex biological processes – if we input 

appropriate biological molecules and materials with adequate energy to run the 

cycle, it produces end-products for industrial uses something we can sell in the 

                                                        
254 Roe v. Wade, 410 U.S. 113 (1973) 
255 UNESCO the International Bioethics Committee (IBC), The Universal Declaration on Human Genome 

and Human Rights (2000) 
256 Aurora Plomer and Paul Torremans. Ibid. 
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market. The use of animals in this industry seems different from the pet industry 

because the animals used for biotechnology are forced to undergo experiments, or 

to produce ―products‖ through their biological mechanisms. Due to genetic 

modification, some transgenic animals have short life span since their birth, or 

most of them are killed after experiments in order to obtain the end-products 

although they have more years to live. 257  Use of animals in biotechnology is 

certainly more extreme and violent. However, if similar technologies are used in 

microorganisms, insects, or plants, we do not feel the same moral responsibilities 

compared to what we feel towards animals. In this regards, it seems we have 

deeper moral reflections about life when we use higher vertebrates closer to 

humans, and these will be further discussed later on.   

 

The products of biotechnology include the biological, for example, 

monoclonal antibodies made from living materials for medical research or 

diagnosis such as primary and secondary antibodies ELISA, Western blot, 

immunostaining, immunohistochemistry, and immunocytochemistry.258 Similarly, 

                                                        
257 For example, a Severe Combined Immunodeficiency (SCID) mouse is a genetically modified scid/scid 

mutant mouse model that is intended to study human immune system in vivo. This is a transgenic model that 

develops human lymphoid organs, and is often intentionally injected with pathogens to observe human 

immune responses. The SCID mice are very weak since their birth, and have an average life span to 

approximately 30 weeks, which is about a half life span of a normal mouse.  
258 This production of monoclonal antibody is a biotechnology with significant importance that was invented 

by Cesar Milstein and Georges J. F. Kohler in 1975 that won the Nobel Prize in 1984. 
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a nude mouse – a genetically modified mouse with absence of thymus therefore 

has restricted immune system – is created by deleting FOXN1 gene for laboratory 

use to study immunology and its related diseases like the Acquired Immune 

Deficiency Syndrome (AIDS), cancer, tissue and organ graft rejection, and etc. 

This synthetic animal model has shorter life span of 6 to 12 months compared to 

that of normal mouse, which lives for about 18 to 24 months. Another example of 

biotechnology using live animal would be hybridoma technology, which injects 

antigens into animal abdomen and grows the antigen-specific immune cells (B 

lymphocytes) to use it for further medical research or diagnosis. It uses the 

immune system of the animal to produce the products in need – antigen-specific B 

cells. Indeed, the living organisms used in biotechnology might share the same 

species with those found in nature that are not intended for such use, but spend 

completely different ―life‖ as their entire life cycle is under the specific controls 

of man – thus, life of non-human beings is already objectified and subject to 

commercial use.259   

 

 Apart from the patentability of human organism, a biotechnological 

process that modifies human cells, or an artificially modified human cell is 

                                                        
259 Human shares 98% of genetic information with a chimpanzee, which is known to be as the genetically 

closest animal to human on the Earth, but a successful pre-clinical trials of a new drug using this animal does 

not guarantee the drug would work for human.  
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certainly a patent eligible subject matter. These are different from the biological 

products that have been frequently used in current medicine, for example just as 

blood, blood components or insulin, but refer mostly to the notion of a human cell 

driven ―therapeutics‖ that may correct or modify genetic information of one‘s 

body to have curative effects.    

 

 As concluded in the previous section, the practice of new biotechnological 

inventions (e.g. RMATs) seems to have characteristics of both medical procedure 

and therapeutics. In fact, the chemicals that process patient‘s cells to generate 

curative effect can be patented as chemical compound with specific utility. 

However, if the method invention uses the patient isolated cells in vitro, moral 

dilemma may occur, because although the cell might not have moral status 

equivalent to human organism, it is certainly composed of ‗a part of human body.‘ 

In this context, processing patient‘s cells means processing human bodily parts. 

Biotechnological inventions with therapeutic activity, whether these are process 

or mixture of components, are non-chemical but therapeutic product. Particularly, 

the process itself can be considered as medical procedure and has a potential to be 

affected by medical patent regulations e.g. 35 U.S.C. §287(c) if the definition of 

medical activity become extended, but the chemicals and reagents that drive the 

process are separate subject of chemical patent.  
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Ethical discussions would be very simple if the cells that are used in the 

therapy contain no human personal genetic information (be less sensitive, and are 

not able to identify the donor of the genetic information), but only of bacteria or 

general human gene sequences, and be ―the master cell‖ for treatment. These cells 

could be considered as pharmaceutical products, as its creation has been artificial 

from the scratch, and well processed enough unable to identify any person. If gene 

therapy does not use one‘s DNA, which sounds impossible, but of virus and 

bacteria with some modified genetic plasmid, which is entirely recreated and 

recombined in vitro from the start, would be considered as pharmaceutical 

product. All these assumptions seem unreal for actual clinical application of 

biotechnological invention with therapeutic activity. These treatments mentioned 

in the above primarily use the cells that are derived from patients, which make 

scientists be able to access to one‘s personal and sensitive genetic information. 

The basic materials for the therapeutics come from someone‘s body, not 

processed from the scratch of biochemical materials. The cells that are isolated 

from the human body cannot become therapeutic products by themselves – the 

cells require biochemical processes with chemical reagents in order to make the 

isolated cells have ―therapeutic‖ characteristics. The autologous cells, first 

isolated from the patient‘s body, and then processed are therapeutic only when 
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they become effective and successful in that patient‘s body. Just having it 

processed in vitro does not guarantee therapeutic effects, and do not work 

properly (and even has a high risk of graft rejection) for the other patients, other 

than the cell owner. It only has potential to treat a specific person, therefore 

limiting its effectiveness.   
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V.B.iii. Non-therapeutic Use of Biotechnological Invention: Enhancement 

 

 

What we concern the most about the application of biotechnology on a 

human body would be the ethical issues on human cloning – which the nations 

have agreed to strictly forbid – and enhancement. While the terminology 

―enhancement‖ includes ―biomedical interventions that are used to improve 

human form or functioning beyond what is necessary to restore or sustain health,‖ 

it is difficult to draw the line what exactly is human enhancement.  Although this 

definition of enhancement refers to improvement of specific human capacities and 

traits, and not ―radical enhancement,‖ which attempts to lead a whole person to 

perfectibility. Yet, we are still in question of determining to what extent of 

modification and enhancement the society would be able to accept, without 

deteriorating what we believe as proper natures of human being.  

 

To emphasise, it is difficult to draw the line between treatment and 

enhancement. For example, a pair of glasses is designed to enhance one‘s vision 

through the lens scopes of the glasses and improves the quality of one‘s daily life; 

yet, as the modern medical technology advances, people of nowadays with 

impaired vision seek for laser eye surgery such as photorefractive keratectomy – 
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also known as Laser-Assisted Sub-Epithelial Keratectomy, LASEK. This new 

technology corrects and enhances one‘s vision through the direct application of 

medical laser surgery to the eyes. However, visual impairment, which is not 

caused by unnatural and accidental damages, could be seen as a result of human 

ageing or fatigue, and not necessarily a must-cure and life-threatening condition, 

but only decreases one‘s quality of life. In such a non life-threatening case, this 

laser eye surgery could be considered as a human enhancement. Although vision 

impairment could be results of the diseases as well, e.g. infectious diseases, high 

fever, diabetes, etc., whether it aims the recovery of vision, or sometimes result 

even more improved vision than ordinary standard. These biomedical 

interventions make biological changes in human bodies by using pharmaceutical, 

surgical, or genetic technologies: cosmetic surgery, use of growth hormone to 

increase stature, steroid use to improve athletic capacities, psychopharmaceutical 

products to improve cognitive capacities and so on.260  

 

New biotechnologies of nowadays have started to deal with prolongation 

of human life span, not just curing disease or recovering from malfunction to 

‗normal.‘ We cannot disregard the fact that enhancement guarantees us 

convenient and comfortable daily living with improved function. However, often 

                                                        
260 Eric Juengst and Daniel Moseley, "Human Enhancement," in Stanford Encyclopedia of Philosophy (2016). 
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the technology that involves genetic modification is irreversible, and therefore it 

must be safe and a technically complete invention on the human body when it is 

applied. Furthermore, it must be justly accessible to everyone and guarantees 

one‘s autonomy in making life choices.  

 

Policy makers must focus on governing the uses of emerging 

biotechnology, rather than regulating the development of high-risk technology, 

taking into account the conceptual flexibility between enhancement and 

treatment.261 It is evident that clinical application of emerging biotechnology such 

as gene therapy and genome editing is accompanied by unpredictable results, and 

we should remember that in the past its reckless application, under the belief of 

developing new blockbuster therapy, have resulted and could result in more life-

threatening harms and death in human, just as in the case of Jess Gelsinger262 and 

continuing deaths in the recent clinical trials.263   

                                                        
261 Eric Juengst and Daniel Mosely. Ibid. 
262 Jess Gelsinger was an 18-year-old boy in 1999 who suffered from ornithine transcarbamoylase (OTC) 

deficiency, and he voluntarily participated in a Phase I clinical trial of the OTC gene therapy using 

adenovirus vector, a cold virus. After the administration of the therapy, he suffered severe immune reaction 

and died four days after the injection. 
263 Charles Schmidt. Ibid. 

A recent clinical trial on a CART-T cell therapy developed by Juno therapeutics caused five deaths in adults. 
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V.B.iv. Potential Harms and Social Controversies 

 

Every new process, machine, composition of matters, or any new and 

useful improvement in the field of biotechnology is significantly distinct from 

each other that the ways of uses and applications are also very distinctive. For 

different biotechnologies, there must be different effects; therefore different 

amounts of benefits and harms. We cannot predict these impacts in advance, 

merely with some assumptions about ‗potential‘ benefits and harms at the time of 

filing a patent application.  

 

In the U.S. patent law, patenting biotechnological inventions related to 

human or human biological materials is not against morality since we do not yet 

observe significant harm due to this technology in society, therefore satisfying the 

requirement of general utility – the requirement fulfilled if it has certain and 

immediate utility. However, the reason why we are being cautious about these 

technologies is that biotechnology for therapeutic use applied to human or human 

biological materials embeds unknown ‗potential‘ harms.264 Perhaps these harms 

could be found in, for example, in case of genome editing, patients who received 

                                                        
264 David Baltimore, Paul Berg, Michael Botchan, Dana Carroll, R. Alta Charo, George Church, Jacob E. 

Corn, George Q. Daley, Jennifer A. Doudna, Marsha Fenner, Henry T. Greely, Martin Jinek, G. Steven 

Martin, Edward Penhoet, Jennifer Puck, Samuel H. Sternberg, Jonathan S. Weissman, and Keith R. 

Yamamoto. Ibid. 
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the therapy, or their descendant who received the modified genes inherited – and 

the harms could be irreversible in the worst-case scenario, what we are most 

afraid of.265  

 

Here plays the role, our question of ‗what if,‘ which is generated by 

people‘s fear of unknown and uncertainty of its utility, for we acknowledge the 

technologies of nowadays are not in perfection but still in development and 

ongoing for further experimentations.266 However, in the current patent system, 

counting of potential harms at the level of patent issuance is not relevant. For 

example, a patent is granted for an invention that is related to a gun, although it 

has a great harmful potential utility that would kill someone, but also has a good 

utility for protecting the life of the user. In Japan, an atomic generation device 

was rejected for patent protection because it involves the process that could also 

produce nuclear weapons, although the same invention received patent in France 

as its utility was acknowledged over its potential harmful effects.267 The Supreme 

Court of Japan stated that ―it is difficult to utilize the invention in a predictable 

and safe manner, and is thus technically incomplete, it has not reached the point 

where it is industrially and technically effective as an energy generation device.‖ 

                                                        
265 Edward Lanphier, Fyodor Urnov, Sarah Ehlen Haecker, Michael Werner, and Joanna Smolenski. Ibid. 
266 Ibid. 
267 原子力エネルギー発生装置事件 (The Atomic Energy Generation Device Case) (1969)  
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This is a concern about the potential but irreversible harmful effects due to the 

technical incompletion, which also applies for the biotechnological inventions 

with therapeutic activity that we are discussing in this study. What makes this 

issue more alarming is that these technologies are soon to be introduced in our 

daily living: how could we promote better the good sides of the technology only 

through the patent policy?     
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 VI. Policy Levers and Biotechnology Patent 

 

In previous chapters, we have observed so far that the current patent 

system does not fully encompass the harms that biotechnological invention might 

cause to individuals, and as well as to society at large. Due to the unique 

characteristics of biotechnology industry that involves life, it needs to be 

differently treated from other industries; in this regard, this chapter revisits policy 

levers for biotechnology patent in the current patent system. And as it is important 

to recall ‗benefit of an invention must surpass the harms it may cause,‘ the chapter 

includes patent policy suggestions on revising the scope of medical procedure 

patent and enforcing beneficial utility as a legal principle that would be strongly 

applied for biotechnology patent. Indeed, it would better increase the benefits that 

society could obtain from biotechnological invention with therapeutic activity, 

while avoiding high risks of the potential harms from non-therapeutic use of 

biotechnological invention on human body. 
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VI.A. Current Policy Levers in the U.S.  

 

Back in the 1990s, when the expectation towards innovation of 

biotechnology was increasing drastically, some scholars have suggested that 

biotechnology patent standards should be different from the general patent law 

rules.268 Certainly, uniform approach for patent law is not adequate to address 

characteristics of each industry such as chemicals, software, business method, etc. 

due to its heterogeneity.269 Particularly, biotechnology in its very unique position 

in between chemical, pharmaceutical, medical, or agricultural industry with 

complicated ethical issues of life seem to require more delicate approach than the 

others. The concern is intensified as a single biotechnological invention can have 

different utilities in diverse fields. Current major policy levers in the U.S. patent 

system that may affect the fate of the biotechnology industry are: utility and 

written description.270  

 

                                                        
268  Dan L. Burk, ―Biotechnology and Patent Law: Fitting Innovation to the Procrustean Bed,‖ Rutgers 

Computer & Technology Law Journal, 17 (1991) 
269 Ibid. 
270 Dan L. Burk and Mark A. Lemley. ―Policy Levers in Patent Law,‖ Virginia Law Review, 89 (2003) p. 

1575 
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VI.A.i. Utility Requirement 

 

Utility requirement in function of a policy lever has been loosing its 

effects after the discard of moral consideration in utility at Juicy Whip, Inc. v. 

Orange Bang, Inc.271 in 1999, which permitted the patent grant of an invention that 

seem deceiving customers by creating an illusion whereby they believe that the 

fluid is pre-mixed.272 Nevertheless, biotechnology is an industry that highly cites 

prior arts for developing a new invention, and for this reason, the courts in 

Brenner v. Manson have recognized such concerns of granting a patent for early 

stage of the invention before discovery of its function would give the patentee the 

control over of the invention excessively, and even impede others to drive further 

innovation in ―a vast, unknown, and perhaps unknowable area.‖273 Therefore, the 

demand for utility requirement is substantially higher in life sciences, in addition 

to the USPTO requirements of ―specific,‖ ―substantial,‖ and ―credible‖ 

applications of the claimed invention.274   

 

                                                        
271 Juicy Whip, Inc. v. Orange Bang, Inc. 185 F.3d (Fed. Cir. 1999) 
272 Ibid. 
273 Brenner v. Manson, 383 U.S. 519 (1966)  
274  USPTO Utility Examination Guidelines 
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VI.A.ii. Written Description 

 

The scope of claims in written description functions as a critical policy 

lever in biotechnology. The claims of an invention in written description 

determine to what extend the patent shall be protected, and discloses the public its 

boundaries of knowledge that are subject to patent infringement. The courts 

demand written description of biotechnology patent relatively within a narrow 

scope of the claims, so that it would avoid impeding future inventions by granting 

a patent for upstream invention on the basis of the anticommon theory.275  

 

Although the policy levers of biotechnology patent mainly focuses on the 

immediate and credible utility of a claimed invention and the scope of the claims 

in written description, it does not consider the potential-yet-currently-unknown 

harms, perhaps its unverified long-term effects, that the invention might result in 

future. In case of biotechnology, the hazardous effects of the invention might 

appear as long-term side effects, and most dangerously, if the invention results an 

irreversible and harmful outcome, for example, such as a negative outcome from 

gene modification in embryonic stem cells, then these irreversible harms shall be 

inherited to future generations causing them another burdens of suffering they 

                                                        
275 Dan L. Burk and Mark A. Lemley, Ibid. 
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would not be supposed to deal with. Certainly, it sounds efficient to practice 

patent policy in the aspects of chemicals when dealing with the natures of 

biotechnology, because these inventions involve with biochemical reactions in 

living organism by principles, which are similar and easily comparable with 

chemical reactions. In this regard, many standards and classification of chemical 

patent has been adopted for biotechnology patent. However, biotechnology is the 

technology that directly manipulates life, unlike chemicals that only take a small 

part of constituents or components of life. Indeed, we must be aware how the 

intensity of negative outcomes that might derive from a biotechnological 

invention would affect the states of living organism, especially including human 

beings.  

 

The judiciary must consider the costs of investment and returning 

incentives when granting patent, but most importantly, patent should be given for 

those inventions that benefit the society, not for the purpose of compensating the 

investment of patent holders. Patent system does not exist for the good of industry 

itself, but for the public benefits. While Robert P. Merges suggested the standard 

of patentability should be responsive to the cost and uncertainty of innovation,276 

also the risks and safety to environment and human must be taken into account in 

                                                        
276 Robert Patrick Merges. Patent Law and Policy: Cases and Materials. Second Edition. Michie. (1997) 
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case of biotechnology in terms of its completeness as technology, as suggested in 

the case of Atomic Energy Generation Device in Japan.277 Certainly, the efforts for 

driving innovation must be recompensed, but only for those that would guarantee 

greater benefits than the harms.  

 

 

 

                                                        
277 原子力エネルギー発生装置事件 (The Atomic Energy Generation Device Case) (1969) 
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VI.B. Examination of Potential Policy Levers  

 

VI.B.i. Medical Patent and Infringement Liability Exemption 

 

The U.S. patent law protects medical and surgical procedure as patent 

subject matter, because it has no specific legal frame that restricts patent grants in 

health industry, and it further recognizes these inventions satisfy patent eligibility 

requirements as a process of sciences and arts with specific and substantial utility. 

Nevertheless, the importance of medical technique as an art that directly affects 

human life, indeed raised the voices of concerns over conflict of interests between 

pharmaceutical and biotechnological companies versus the public‘s access to 

health services with affordable costs. For example, if an ill person cannot receive 

appropriate surgery or medical treatment at the golden time because of the high 

health care costs in results of its medical patent, the patent is rather violating the 

patient‘s right to health and less likely to benefit the publics, which is contrary to 

the original intent of society granting patent for inventors. Such debates between 

protecting the patentee and the consumer were intensified after the decision of 

Pallin v. Singer (1995), in which the court had declined to grant patent invalidity 

of a surgical technique on eye, which was a very important invention at the time 

by covering the shape and location of a sutureless incision that is widely used in 
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cataract surgery.278,279,280 In response to the concerns of the medical community 

about healthcare costs, the Congress as soon as introduced the very first 

legislation on medical procedure patent in March 1995. This legislation of ―the 

Medical Procedures Innovation and Affordability Act‖ was proposed by 

Representative Greg Ganske and Ron Wyden (therefore, so called The Ganske 

Act), with an intention to prohibit the issuance of medical procedure patent except 

medical device or machine, which resembled the standard proposed in the 

European Patent Convention.281 However, the USPTO opposed this legislation and 

contended that this legislation ―would threaten the patent system‘s incentives to 

develop and share useful medical advances.‖282 The bill was soon rejected in the 

committee, yet the actions were continued turbulent. Following the Ganske Act, 

Senator Bill Frist proposed the second legislation Senate Bill 1334 in October 

1995, in particular response to the concerns of medical industry that this 

amendment would deny protection of biotechnology patent, in which included 

inventors would have the right to enforce medical procedure patent against for 

                                                        
278 Pallin v. Singer 36 U.S.P.Q. 2d 1050 (D. Vt. 1995) 
279 U.S. patent 5,080,111, ―Method of Making Self-Sealing Episcleral Incision‖  
280 ―Pallin Patent Claims Invalidated; Physicians Free to Perform Sutureless Cataract Surgery Without Threat 

of Infringement Litigation‖ March 29, 1996 PR Newswire Association, Inc. 
281 Bradely J. Meier. ―New Patent Infringement Liability Exception for Medical Procedures,‖ Journal of 

Legislation, 23:2 (2015) p. 6 
282 Bill with PTO Funding and Patent Reform on Medical Procedures Is Signed into Law, Pat. Trademark & 

Copyright L. Daily (BNA), at D-5 (Oct. 7, 1996) 
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those engaged in the use of the patented invention for commercial purposes. 283 In 

1996, the legislation was continued with subsequent proposals, one was the 

Ganske Amendment to House Bill 3814, which defended the patient‘s best 

interests, and the other one was Senate Bill 2105, which proposed a balance in 

between the Ganske Amendment and representatives of biotechnology and 

pharmaceutical industries.284 The final version of the law was signed in September 

1996, which deprives patentees of remedies for infringement by a medical 

practitioner‘s performance of a medical activity, with some case exceptions by 

narrowing the scope of medical activity.285 

 

Thus, the Congress passed an amendment of the Patent Act with an 

addition of a new section 287(c) for infringement liability exemption, which 

provides an exception in the use of medical procedure patents by health 

practitioner. However, as described in the above, the law was made in less than 

two years, in a very hasty process out of fear of the medical community after the 

Pallin case, although its immediate need was not present at the time. It is 

important to note that there was no public hearing during the legislation process, 

but only the stakeholders such as the medical community, biotechnology and 

                                                        
283  Bradely J. Meier, Ibid. 
284 Ibid. 
285 Ibid. 
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pharmaceutical companies, and USPTO were mostly involved and heard in law 

making. 286  Even the final version of the amendment was only to reach the 

consensus between the stakeholders in a very short time,287 which seemed to avoid 

important yet controversial disputes.  

 

As a final outcome of the Congress, 35 U.S.C. §287(c)(1) states that a 

patent infringement with respect to a medical practitioner‘s performance of a 

medical activity shall not apply against the medical practitioner or against a 

related health care entity.288 Furthermore, 35 U.S.C. §287(c)(2) emphasises that 

this liability exemption only applies for those who are not engaged in the 

commercial development, manufacture, or composition of matter or the provision 

of pharmacy or clinical laboratory services. 289  In result, these two protect the 

patient‘s access to adequate health care services by guaranteeing health 

                                                        
286 Ibid. 
287 Ibid. 
288  35 USC §287(c)(1) with respect to a medical practitioner‘s performance of a medical activity that 

constitutes an infringement under section 271(a) or (b) of this title, the provisions of section 281, 283, 284, 

and 285 of this title shall not apply against the medical practitioner or against a related health care entity with 

respect to such medical activity.  
289 287(c)(2) This subsection does not apply to the activities of any person, or employee or agent of such 

person (regardless of whether such person is a tax exempt organization under section 501(c) of the Internal 

Revenue Code of 1986), who is engaged in the commercial development, manufacture, or composition of 

matter or the provision of pharmacy or clinical laboratory services (other than laboratory services provided in 

a physician‘s office), if such activities are –  

(A) directly related to the commercial development, manufacture, sale, importation, or distribution of a 

machine, manufacture, or composition of matter or the provision of pharmacy or clinical laboratory services 

(other than clinical laboratory services provided in a physician‘s office); and 

(B) regulated under the Federal Food, Drug, and Cosmetic Act, the Public Health Service Act, or the Clinical 

Laboratories Improvement Act.    
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practitioners the use of patented medical procedure invention with no patent 

infringement. Simultaneously, it protects the patent holders for their exclusive 

rights to exclude others who attempt to deprive their financial incentives by patent 

infringement. So far, the law seems adequately address the important issue of 

balancing patent holder‘s rights and best interests of the patient, in terms of 

protecting their rights to health. However, 35 U.S.C. §287(c)(3)(A) limits the 

clinical application on a body only, which is defined as ―a human body, organ, or 

cadaver, or even a nonhuman animal used in medical research or instruction 

directly relating to the treatment of humans.‖290 It means that the statutory could 

be interpreted as, for example, patents on xenotransplantation (i.e. nonhuman 

animal organ directly related to the treatment of humans) procedure on human 

body shall not apply for health practitioner. However, it is important to note the 

patents on the inventions that manipulate the animal organs for such 

transplantation preparation work is not subject to medical procedure patent but is 

a chemical or biotechnological invention. Thus, this statutory only affects the 

procedural works that directly apply to a body. 

 

The reason why we do not much hear of this statutory, and medical patent 

infringement liability exemption is rarely enforced with little influence in health 

                                                        
290 35 USC §287(c)(3)(A) 
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sector, is because the scope of the ―medical activity‖ that is addressed in this 

statutory is very limited. In fact, 35 U.S.C. §287(c)(3)(B) limits the scope of the 

―medical activity‖ with a very narrow definition: medical activity means the 

performance of a medical or surgical procedure on a body, that does not include 

―the use of a patented machine, manufacture, or composition of matter in 

violation of such patent,‖ ―the practice of a patented use of a composition of 

matter in violation of such patent,‖ or ―the practice of a process in violation of a 

biotechnology patent.‖291 In result, this title is not applicable on the use of patented 

drugs and medical devices, or on the patented use of drugs on a human body. And 

most importantly, the definition of ‗medical activity‘ does not encompass the 

clinical use of patented biotechnological invention on a body, although it 

functions as therapeutics and treats an illness.  

 

Back in 1996, when the Congress enacted the amendment, biotechnology 

was at its initial developmental stage, even before the start of the Human Genome 

Project, and little was known but great expectation of gene therapy was present in 

spite of its requirement of substantial investment and high risks. Under such social 

and economical pressure, the initial amendment proposed by Rep. Ganske was 

focusing on the protection of patient‘s rights to health on in a position of health 

                                                        
291 35 USC §287(c)(3)(B) 
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professionals, and therefore could not avoid strong opposition from biotechnology 

and pharmaceutical industries. Thus, the final version of the legislation indeed 

became very much distant from its initial proposal, that the title was written in 

text that shall not affect the use of patented drugs and biotechnological invention 

– it was the result of intensive lobby from pharmaceutical and biotechnology 

companies.292  

 

Although the title currently has little impacts on patent in the health sector, 

changing its words would have a tremendous potential to function as a powerful 

industry specific policy lever for medical and biotechnology industries. Certainly, 

the current technology trends and medical industry are distinct from the past when 

this law was legislated thirty-two years ago. The advancement of biotechnology 

has been accelerated after the completion of the Human Genome Project in 2003, 

and with the introduction of new DNA/RNA sequencing machines and 

bioinformatics, the investment costs of biotechnological invention became 

relatively reduced. Moreover, the medical community nowadays expects a new 

era of medicine with gene therapy and regenerative medicine advanced therapy 

that have been rapidly developed through advanced genetic engineering 

technology. It is evident this law of 1996 on patent infringement liability 

                                                        
292 Bradley J. Meier, Ibid. 
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exemption for health practitioner no longer reflects to the extent where the present 

health industry has arrived, and insufficient to handle the ethical and social 

controversies surrounding the upcoming era of health industry we are facing with.   
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VI.B.ii. Beneficial Utility 

 

Beneficial utility, which is also known as moral utility was first introduced 

and acknowledged by Justice Story in Lowell v. Lewis (1817),293 and has been 

served as a legal gatekeeper for patent subject matter considering moral issues294:  

To warrant a patent, the invention must be useful; that is capable of some 

beneficial use, in contradistinction to what is pernicious, or frivolous, or worthless. 

 

All that law requires is, that the invention should not be frivolous or injurious to 

the well-being, good policy, or sound morals of society. The word ‗useful,‘ 

therefore, is incorporated into the act in contradistinction to mischievous or 

immoral. 

 

In this regard, utility criteria also examines whether the purpose of 

invention would bring benefits to society or not, or whether it would cause greater 

harm instead. However, it cannot examine whether or not the outcomes of the 

inventions, including potential risks, align with the moral values of the society.   

As Justice Story wrote if an invention is contrary to the law, mischievous to the 

state, hurt of trade, and inconvenient, then it would be invalid by law, the claimed 

subject matter needs to be beneficial to society, and such benefits should surpass 

                                                        
293 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
294 Bagley 45 Wm. & Mary L. Rev. 469 
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the potential harms it could bring. 295  The Court defines ―useful invention‖ in 

Bedford v. Hunt (1817) as follow296:  

By useful invention, in the statute, is meant such a one as may be 

applied to some beneficial use in society, in contradistinction to an 

invention, which is injurious to the morals, the health, or the good 

order of society. It is not necessary to establish, that the invention is of 

such general utility, as to supersede all other inventions now in 

practice to accomplish the same purpose. It is sufficient, that it has no 

obnoxious or mischievous tendency, that it may be applied to practical 

uses, and that so far as it is applied, it is salutary. If its practical utility 

be very limited, it will follow, that it will be of little or no profit to the 

inventor; and if it be trifling, it will sink into utter neglect. The law, 

however, does not look to the degree of utility it simply requires, that 

it shall be capable of use, and that the use is such as sound morals and 

policy do not discountenance or prohibit.  

 

Utility is a contract between the public and the inventor, and the power to 

grant patents originates from the advantage and benefits, which the public will 

receive once the patent monopoly expires and become a part of public 

knowledge.297 In this regard, a claimed subject matter has to be useful for the 

publics in order to grant a patent right in exchange. However, it is difficult to 

determine whether the claimed subject matter is useful or not, and even more 

difficult to estimate or predict its benefits at the time of the patent examination. 

                                                        
295 U.S. Supreme Court Report, Appendix of Vol III (1818) 
296 Bedford v. Hunt, 3 Fed. Cas. 37 (1817) 
297 Beidler v. U.S., 253 U.S. 447, 40 S.Ct. 564 (1920) 
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Furthermore, it is also difficult to assume and manage economic, social, and 

moral impacts that are generated by adoption of the technology.  

 

Relatively, the benefit criteria of beneficial utility seems not demanding, 

as it requires an invention to be capable of some beneficial use, in 

contradistinction to what is pernicious, frivolous, or worthless.298 In addition, the 

law grants patent for useful invention only, that does not have mischievous or 

injurious tendency, for example, ‗a new invention to poison people, or to promote 

debauchery, or to facilitate private assassination is not a patentable invention.‘299 

Meanwhile, the Supreme Court of In re Fisher (2005) observe that this definition 

of ‗useful‘ of Justice Story would be differently interpreted depending on the 

scope: if narrowly read, it would inquire ―whether the invention in question is 

‗frivolous and insignificant,‘‖ while if broadly read, it would be as ―allowing the 

patenting of any invention not positively harmful to society.‖300  

 

Nevertheless, the doctrine of beneficial utility has been applied rare in 

jurisdiction these days, and lost its significance in reflecting moral values in 

patent system, as decided in In re Murphy (1997) the law no longer invalidates 

                                                        
298 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
299 Ibid. 
300 In re Fisher, 421 F.3d 1365 (2006) 
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patents on gambling devices that deceive the publics with immoral or illegal 

purposes, 301 and it was affirmed by Juicy Whip, Inc. v. Orange Bang, Inc. (1999), 

that the principle of beneficial utility has not been applied broadly in recent 

years.302 Despite its reduced legal importance nowadays, the doctrine of beneficial 

utility has significance at least in health industry in relation to biotechnology, 

along with its special characteristics that involve life in industry and perhaps 

leading to commercialization.  

 

However, the original intention of biotechnology invention with 

therapeutic activity is not to deteriorate patient‘s health condition, but to treat an 

illness and recover their body functions. Unlike the inventions that are related to 

weapon, which are designed to injure people and deprive life, but also that can be 

used for protecting nations on the other hand, the harmful effects that may 

originate from biotechnological inventions with therapeutic activity shall be 

understood as mere negative side effects that were never intended. In this context, 

legal and ethical arguments are not sufficient to deny patentability of an invention 

due to the chance of having presently unverified negative side effects in future. 

The importance is whether the invention ensures its contribution for the good of 

                                                        
301 In re Murphy, 200 USPQ801 (PTO Bd.App. 1977)  
302 Juicy Whip, Inc. v. Orange Bang, Inc., 185 F.3d 1364 (1999) 
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humanity and indeed benefits society, when the knowledge from the invention is 

publicly disclosed, and such knowledge must have substantial utility, that is 

enough to grant exclusive rights in exchange of people‘s liberty of using the 

disclosed knowledge. In this regard, a biotechnological invention with therapeutic 

activity on human body fully satisfies utility requirement, and thus is patentable 

subject matter. 

 

However, the moral issues more likely involve with the use of 

biotechnological inventions on human body with non-therapeutic purposes, as 

discussed in the previous section on enhancement. Enhancement is certainly 

different from recovery of health, although these two treatments of human beings 

may share similar or even the same technology to drive these two different results. 

For example, the use of gene editing technology involves use of biotechnological 

inventions on a human body by processing an individual‘s cells first (it could be 

somatic or embryonic cells), and then re-inject back onto the body so that these 

processed cells modify the genes, therefore change human body functions in vivo 

– depending on the genes we are targeting, these equal steps of biotechnological 

activity could result two different outcomes, either of health recovery from illness 

or enhancement of human body function. According to the current level of social 

acceptance, the publics would agree that the former outcome should be actively 
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promoted, while the latter one needs to be suppressed because it would increase 

socio-economic disparities among the social groups. Obviously, it is very difficult 

to distinguish these two different utilities, since a single invention may result two 

different outcomes. For instance, as the sole legal basis of moral consideration in 

patent system, we could foresee beneficial utility as a legal principle for denying 

the patentability of biotechnological inventions for non-therapeutic use on human 

body.  

 

In the current patent system, beneficial utility has a little impact as a 

policy lever, but it has much significance in biotechnology industry, when an 

invention is used for non-therapeutic purpose particularly on human body, with 

sole purpose of commercialising ‗eugenics,‘ in terms of promoting human 

enhancement. Albeit the invention may have substantial and specific utility, 

which means it has significant and presently available benefit to public,303 if it 

cause harms frivolous or injurious to the well-being, good policy, or sound morals 

of society of many individuals, for example, by increasing socio-economic 

disparities in society, and benefit only the privileged ones who have enough 

wealth and resources to enjoy the invention, we may affirm the invention lacks 

utility, and thus is not patentable. 

                                                        
303 In re Fisher, 421 F.3d 1365 (2006) 
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VI.B.iii. Utility and Completeness of Invention 

 

Throughout the history of the U.S. patent law, the sole doctrine that 

concerns morality is beneficial utility. However as suggested in Bedford v. Hunt 

(1817), the degree of usefulness for an invention to be patented, particularly in 

consideration of morality, is not demanding and only requires ―some beneficial 

use in society.‖ 304 In this context, inventions that are related to weapon, like a gun, 

are still patentable because of its important utility for protecting the nations, 

although it could injure people and deprive life. Unless the invention only has 

mischievous or injurious tendency, for example, ―a new invention to poison 

people, or to promote debauchery, or to facilitate private assassination is not a 

patentable invention,‖ 305 the patent protection of an invention with ―some‖ utility 

is still valid. Therefore, it seems applying a strict rule of beneficial utility to 

examine patentability of an invention seems less convincing for the moment. 

Instead, it is more likely the general utility criteria that examines whether the 

purpose of invention would bring benefits to society or not, although it may not 

deeply consider moral values as much as the means of beneficial utility.  

 

                                                        
304 Bedford v. Hunt, 3 Fed. Cas. 37 (1817) 
305 Ibid. 
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However, if we approach the utility matter with ―completeness of 

invention,‖ the validity of patent protection for an invention that is found to cause 

harms would be challenged. This is a concept that was proposed by the Supreme 

Court of Japan in regard to the atomic energy generation device in 1969 that used 

the fission of natural uranium produce energy. 306 The court strictly challenged 

safety of the nature of the invention, since the harms caused by the invention 

cannot be prevented by the normal methods and inevitable. It states that an 

invention is incomplete because it cannot be easily applied and freely used by 

PHOSITAs unless the safety is guaranteed. 307  The similar concept applies for 

biotechnological inventions with therapeutic activity, the harm might be potential 

and unknown for instance, but if happens anyhow, we may not be able to control 

it with our present technology – in particular, this technology concerns the life of 

human beings. Furthermore, the risks of side effects are embedded in utilizing the 

                                                        
306 原子力エネルギー発生装置事件 (The Atomic Energy Generation Device Case) (1969)  

From the description in the specifications, the invention aims to create an energy generation device that uses 

energy produced through the fission of natural uranium (chain nuclear fission), which when effectively 

bombarded with neutrons for industrial purposes, does not cause an explosion. It follows from the nature of 

the device that, unlike a simple tool used in a scientific experiment, the device must obviously be technically 

and functionally complete at least to the point where the energy can be extracted predictably and safely. It is 

therefore necessary that, in addition to the practical means for causing chain nuclear fission through neutron 

bombardment and keeping the same appropriately under control, the technical detail of the device should 

contain plans for practical methods sufficient to suppress the significant risks that are inevitably inherent 

when conducting chain nuclear fission.    
307 Ibid. It is asserted that the predictable and safe operation of an invention is not a threshold condition for 

the technical completion of an invention. It is also asserted that it is sufficient, for the technical effect of the 

invention to be industrial in nature, for the invention to come within the term ―industrial invention‖ in Article 

1 of the old Patent Law (Law No. 96 of 1921). Such argument, however, ignores the fact that the aim of the 

invention is to safely control the chain nuclear fission that it causes. Since it is difficult to utilize the invention 

in a predictable and safe manner, and is thus technically incomplete, it has not reached the point where it is 

industrially and technically effective as an energy generation device.  
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biotechnological inventions on a human body, that if the invention is found cause 

sever harm that cannot be manageable with the current technology level, then the 

patent grant of the invention must be revoked due to its incompleteness of 

utility.308 The invention is present, but we cannot use; therefore, the invention does 

not satisfy the utility requirement.  

                                                        
308 Ibid. It is asserted that the predictable and safe operation of an invention is not a threshold condition for 

the technical completion of an invention. It is also asserted that it is sufficient, for the technical effect of the 

invention to be industrial in nature, for the invention to come within the term ―industrial invention‖ in Article 

1 of the Patent Law (Law No. 96 of 1921). Such argument, however, ignores the fact that the aim of the 

invention is to safely control the chain nuclear fission that it causes. Since it is difficult to utilize the invention 

in a predictable and safe manner, and is thus technically incomplete, it has not reached the point where it is 

industrially and technically effective as an energy generation device.  
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VII. Biotechnology Patent and Policy Suggestion for South Korea  

 

Biotechnology is not a separate scientific field, but a combination of 

complex life sciences, including microbiology, biochemistry, molecular biology, 

cellular biology, phytobiology, immunology, protein engineering, enzymology, 

mammalian cell culture, and other sciences.309 The technology is applied in many 

industries that, for example, when it is used in plants or animals for agriculture, 

biotechnology has been obviously perceived as having industrial applicability. By 

contrast, if an equal invention is applied on human body for any reason, even for 

therapeutic use, we start to question whether the invention has industrial 

applicability, which vary with each state‘s legal position on patent law. 

Particularly, most developed countries with advanced modern medicine, like 

Europe and South Korea, have the tradition of denying patent protection for an 

invention that involves human or human biological materials, because any 

invention that involves human cannot be subject to commercial gain in their laws, 

therefore it has no industrial application.310  

 

                                                        
309 OECD (2005) A Framework for Biotechnology Statistics, Paris (Foresight-Russia Science Vol.8 No.1 

2014) 
310 조영선, 특허법 제 5판 pp. 103-108 (2015) 
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VII.A. Biotechnological Inventions and Medical Patent  

 

VII.A.i. Industrial Applicability   

 

The purpose of the Patent Act of South Korea is ―to promote the 

development of technologies and to contribute to industrial development by 

protecting and supporting inventions and promoting the use of inventions.‖311  As 

clearly stated in the purpose, ―industrial applicability‖ plays an important role in 

examining patentability of an invention, 312 which is understood as ‗applying the 

invention in all the fields of human activity that would result practical and 

favourable outcomes.‘313 Inventions with no industrial applicability are not eligible 

for patent; these often do not satisfy enablement requirement, or have no measures 

to prevent risks after the use of the invention.314  

 

Only few countries in the world grant medical procedure patent, and these 

include the U.S. and Australia, whereas the governments have pro-patent policy 

                                                        
311 Patent Act Article 1 (Purpose) (wholly amended by Act No. 12753, Jun. 11, 2014) 
312  Patent Act Article 29 (Requirements for Patent Registration) (1) An invention having industrial 

applicability, other than the following, is patentable: 

1. An invention publicly known or practiced in the Republic of Korea or in a foreign country prior to the 

filing of a patent application; 

2. An invention published in a publication distributed in the Republic of Korea or in a foreign country or an 

invention disclosed to the public via telecommunications lines prior to the filing of a patent application. 
313 조영선, Ibid. p.101  
314 原子力エネルギー発生装置事件 (The Atomic Energy Generation Device Case) (1969) 
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for promoting industrial development. Most countries with advanced medical 

knowledge, including European countries and South Korea, deny patentability of 

medical procedure patent based on the legal arguments that any invention 

involving a human body lacks industrial applicability.315 In Europe, as Article 57 

of EPC 2000 requires that an invention must be susceptible of industrial 

application, and this requirement also applies for patents relevant to any 

biological materials. Furthermore, it has a long tradition of excluding ―methods 

for treatment of the human or animal body by surgery or therapy and diagnostic 

methods practiced on the human or animal body‖ from patentability under Article 

52(4) of EPC 1973. Nevertheless, the legal interpretation on industrial 

applicability seems very weak as an argument to deny patentability of such 

invention, because it is more likely for humanitarian reasons that no patent is 

granted for medical procedure. 316 , 317  In principle, this issue of ―industrial 

applicability‖ embeds with ethical and public health considerations of human 

exploitation and people‘s right to health via access to adequate healthcare with 

reasonable price. 318  Thus, these current arguments on industrial applicability 

                                                        
315 조영선, Ibid. 
316 조영선, Ibid. pp. 103-108 
317 김기영. ―의료행위관련 발명의 특허성‖ 특허판례연구 (개정판) 박영사. (2012) p.61 
318 조영선, Ibid. pp. 103-108  
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require other legal basis strong enough to deny patentability of medical 

procedure.319  

 

The Patent Act of South Korea recognizes the scope of invention into 

three forms, such as product invention, method invention and method of 

manufacturing invention, and the only form that is acknowledges by the law in 

regard to medicine is ―product‖ invention.320 The legal basis behind that medical 

procedure is not subject to patent protection in South Korea, is the lack of 

industrial applicability, but such argument also lacks logical necessity, as it is 

more likely a mere reflection of an ethical and humanitarian argument into the 

patent policy in order to defend the value of human dignity. And for the same 

reason, the Korean Intellectual Property Office (KIPO) also denies patent 

protection for the methods that treats or diagnoses human in the Patent 

Examination Guidelines. 321  Although South Korea does not allow patent 

protection for medical procedure by principle, the inventions on medical devices 

or drugs are protected with patent, as the Korean patent law limits the scope of 

‗medical activity‘ and perceive these inventions have industrial applicability.322, 323 

                                                        
319 김기영. Ibid. p.61  
320 대법원 2015.5.21. 선고 2014후 768 
321 특허청, 특허실용신안 심사기준(2014), 제 3부 제 1장 5.1. 
322 조영선, Ibid. 
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Article 96 (2) of the Patent Act (Limitations on Effects of Patents) excludes the 

use of mixture of ‗medicines‘ from a part of medical activity, and consider drugs 

as ‗compositions‘ that are patentable, which are primarily affected by the 

Pharmaceutical Affairs Act.324 Although the inventions relevant to medical activity 

are numerous e.g. medical devices, drugs, and medical procedures, the patent law 

protects only the first two, and denies the latter. Nevertheless, any new medical 

related inventions are claimed for patent in reality, to the extent it does not violate 

the patent law of the country. 

 

 

Furthermore, it is remarkable how these countries that traditionally denied 

such patent protection have changed their policy, and started to grant patent 

recently under specific exceptions in order to develop new medical therapies via 

biotechnology. Nowadays, the countries with advanced medical technology are 

revisiting their laws and regulations in order to extend the scope of patent 

protection for biotechnology in therapeutic use, although they are still carefully 

assuming medical patent shall not have industrial application, and therefore not a 

                                                                                                                                                        
323 조영선, Ibid. pp. 112-113  
324 The Patent Act Article 96 (2) (Limitations on Effects of Patent) the effects of a patent on the invention of a 

medicine manufactured by mixing at least two medicines (referring to products used for the diagnosis, relief, 

treatment, therapy, or prevention of human diseases; hereinafter the same shall apply) or on the invention of a 

process for manufacturing medicines by mixing at least two medicines shall not extend to the preparation of 

prescriptions and medicines prepared according to such prescriptions under the Pharmaceutical Affairs Act. 

(wholly amended by Act No. 12753, Jun 11, 2014)  
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patentable subject. It is evident there is a lack of legal consistency due to 

increasing number of the exceptions in the patent policy, as these countries look 

forwards to promoting biotechnology industry for economy growth, even though 

their legal values may not have accepted such patent for the use on a human body. 

These governments‘ policy choices are now slightly shifting from ―public good‖ 

reason (reasonable health care costs) to industrial advancement.  

 



 165 

VII.A.ii. Industrial Development   

 

Only few countries in the world allow patent protection for an invention 

that involve human body, and these include the U.S. and Australia, whereas the 

governments have pro-patent policy for promoting industrial development. These 

countries allow medical procedure patent, and for example, in the U.S., it aims to 

guarantee patient‘s right for access to healthcare by protecting healthcare 

practitioner from patent infringement. Lately, non-US countries have started to 

apply exceptions in their primary position on patenting inventions involving 

human body, as they perceive greater advantages in encouraging health industry 

through the development of biotechnological inventions for therapeutic use.325,326 

 

For the Members of the E.U., any treatment (i.e. method of surgery, 

therapy, or diagnostics) directly performed on, or in human body or animal body 

are not subject to patent, but any particular substances or compositions used for 

such methods (i.e. chemical reagents, biochemical substances, drugs, etc.) are 

patentable, as stated in the EPC Article 53(c). 327 Moreover, processing human 

bodily materials ex vivo for diagnosis or clinical experiments such as collection of 

                                                        
325 성상원. Ibid.  
326 조영선. Ibid. 
327 EPC Article 53(c) 
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blood, and isolation and culturing the cells, are patent eligible, while if these 

processed materials are returned back to the body, for example hemodialysis, then 

it perceives these treatments are directly performed on human body that these 

inventions become unpatentable.328 In this context, it seems the practice of cell 

therapy, or gene editing in clinical setting would be understood as equivalent to 

medical treatment that are directly performed on human body and be a part of 

medical procedure, which is not patentable under the EPC Article 53(c).  

 

However, Unlike other areas of sciences, understanding industrial 

application for biotechnology and therapeutic use had been debated in Europe for 

many years, until that the decision of Human Genome Sciences, Inc. v. Eli Lilly 

and Co. (2011)329 by the Supreme Court of the United Kingdom provided certain 

guidance on the level of disclosure in relation to therapeutic roles to satisfy 

industrial applicability. The case suggested two important implications: first, 

Article 57 with respect to biological materials requires the patent to disclose a 

practical application and some profitable use for the claimed matter that would 

lead to some commercial and concrete benefit; and second, a patent must 

discloses, for example, a new protein and encoding gene, and demonstrates a real 

                                                        
328 조영선. Ibid. 
329 Human Genome Sciences, Inc. v. Eli Lilly and Co. UKSC 51 (2011) 
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possibility of exploitation – although merely identifying a protein through genes 

without suggesting a practical use may not be enough to fulfil the requirement, the 

lack of experimental evidence is not fatal and plausible use can suffice.330 

 

Since 2002, Japan has revisited the patentability of biotechnology 

invention with therapeutic activity such as in vitro or ex vivo process and 

manufacture of the products related to regenerative medicine and genetic 

engineering (e.g. biochemical products, tissue culture, processing the cells for cell 

therapy, etc.). 331  The Japanese government allowed exception rule for these 

inventions, which in fact became patent eligible subject matter. Moreover, the 

Japanese government revised ‗Medical Invention Patent Examination Guidelines‘ 

in 2005 so that it grants patent protection for methods of operating medical 

devices and new secondary use of a drug. 332  However, after the country had 

adopted such inordinate enforcement of patent rules for biotechnological 

inventions with therapeutic activity, they questioned whether the country need to 

protect medical procedure patent, and if doing so, what would be the issues the 

country have to face with: 1) conflict between patent infringement liability 

                                                        
330 Rachel Stevenson, UK Supreme Court Clarifies EU ‗Industrial Applicability‘ Test for New Gene Patents, 

(30 November, 2011) URL: http://www.davies.com.au/ip-news/uk-supreme-court-clarifies-eu-industrial-

applicability-test-for-new-gene-pa (the last visit on 29 June, 2018) 
331 조영선. Ibid. p.106  
332 Ibid. 

http://www.davies.com.au/ip-news/uk-supreme-court-clarifies-eu-industrial-applicability-test-for-new-gene-pa
http://www.davies.com.au/ip-news/uk-supreme-court-clarifies-eu-industrial-applicability-test-for-new-gene-pa
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exemption of health practitioner and return of licensing loyalty; 2) the scope of 

health practitioner‘s liability exemption and indirect violation of patent by using 

the patented products from the third party that infringed patent rights; 3) scope of 

the patent rights after the introduction of medical procedure patent; 4) safety and 

ethical issues after the introduction of medical procedure patent; and 5) national 

competitiveness after the introduction of medical procedure patent.333 

 

According to the current policy, the KIPO grants patent for biotechnology 

inventions involving genetics, which process and modify human bodily materials 

that are naturally secreted (e.g. urine, feces, hair, nails, etc.) or collected from 

human body (e.g. blood, tissue, cell, tumour, etc.).334 The policy separates such 

steps of processing human bodily materials ex vivo from ‗medical activity,‘ and 

understands this invention has industrial applicability.335 Furthermore, methods of 

collecting various data from analysing isolated human bodily materials (e.g. 

Antigen-Antibody protein concentration analysis from a patient‘s sample) are 

considered as inventions with industrial applicability even if it is directly related 

to diagnosis of a disease, unless it includes health practitioner‘s clinical 

                                                        
333 조영선. Ibid. p.106  
334 특허청, 특허실용신안 심사기준(2014), 제 3부 제 1장 5.1.(2) 
335 조영선. Ibid. p.115  
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opinions.336 In addition, a process can be considered as data pooling for industrial 

use as well, since these data have no use unless it is combined with physician‘s 

clinical opinion to confirm diagnosis.337  

 

 

 

                                                        
336 Ibid. 
337 Ibid. 
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 Table 5. Patentability of the Biotechnological Inventions with Therapeutic Activity in U.S., E.U. and South Korea

                                                        
338 대법원 2015. 5. 21. 선고 2014후768 A recent decision by the Supreme Court in Korea ruled the administration method of a drug is a patentable 

subject matter – not because this is not a part of medical activity, but a claim that demonstrates a new utility for the invention with creativity. This 

decision is contrary to the ruling by the U.S. Supreme Court in Mayo Collaborative Services. v. Prometheus laboratory, 566 U.S. 66 (2012). 

 
Patent Subject Matters Related to  

Medical Activity and Biotechnology Patent 
U.S. E.U. South Korea 

Medical 

Procedure 

Surgical method on a living body (physical, 

phropylactic) 
Patentable Unpatentable Unpatentable 

 
Method for treating a disorder Patentable Unpatentable Unpatentable 

 

Method for administration/dosage of drugs on a 

living body 
Unpatentable Unpatentable 

Unpatentable 

(in debate) 338 

 

Method for administration/dosage of biological 

products on a living body (e.g. proteins, cell 

therapy products, gene therapy products, etc.) 

Patentable Unpatentable 
Unpatentable 

(in debate) 

 
Method for using diagnostic on a living body Patentable Unpatentable Unpatentable 

Therapeutics/ 

medicaments 

Compositions of biological products with medical 

use (e.g. proteins, cell therapy product, gene 

therapy product) 

Patentable Patentable Patentable 

 

Method for second medical use of biological 

products 
Patentable Unpatentable Unpatentable 

 
Second medical use of biological products  Unpatentable 

EPC 1973 Unpatentable/ 

EPC 2000 Patentable 
Patentable 

 

Method/process for manufacture of biological 

products (e.g. proteins, cell therapy products, gene 

therapy products, etc.) 

Patentable Patentable (Swiss Form) Patentable 

 

Therapeutic kits (including several products with 

administration methods) 
Patentable Patentable Patentable 

Medical Devices 
Methods of in vitro diagnostics (e.g. ELISA, next 

generation sequencing tests, etc.) 
Patentable Patentable Patentable 

 

Compositions of in vitro diagnostic devices (e.g. 

ELISA, next generation sequencing tests, etc. 
Patentable Patentable Patentable 

 
Method/process for 3D printing medical devices Patentable Patentable Patentable 
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VII.B. Policy Suggestion 

 

It was found that the nationalities of most patent holders in South Korea, 

for those inventions related to medical procedure are Americans, as the U.S. 

applies a strong patent protection policy in medical field through the recognition 

of medical procedure patent (i.e. methods of treatment, diagnosis, and surgery) 

and has promoted the industry with eased patentability criteria compared to other 

countries, like Europe or Japan.339 In reflection of the strong patent protection of 

the U.S., I would like to devise the current Korean patent policy in regard to the 

advancement of medicine with biotechnology application.  

 

As emphasized earlier, the reason why policy makers are cautious about 

biotechnology is that these inventions use living organisms, including human 

biological materials, with a potential risk of its unethical use of incomplete 

technologies on a human body. This section devises patent policy suggestions 

based on the U.S. medical procedure patent protection and the infringement 

liability exemption and the doctrine of general utility in terms of completeness of 

the invention. By doing so, it aims to actively promote biotechnological 

                                                        
339 성상원. Ibid.  
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inventions with therapeutic activity for the greater benefits of the publics, while 

impeding those incomplete inventions that cause harms.  
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VII.B.i. Premise Conditions 

 

The original intention of patent law is to promote sciences and arts for the 

public benefits, and in the context of healthcare services, clinical application of 

biotechnological inventions on a human body is very critical for the good health 

of the public. Therefore, to better promote the emerging biotechnology in a more 

effective manner with careful consideration of safety and maximise the public 

benefits, I suggest the following considerations for policy making:  

 

(1) To grant patent protection for medical procedure; 

(2) To grant health practitioners the patent infringement liability exemption 

but with an extended scope compared to 35 U.S.C. §287(c);  

(3) To effectively use the Patent Act Article 32, which in fact clearly codifies 

beneficial utility of the U.S. patent system in the Korean Patent Act, in 

order to strengthen moral consideration on the issues of patentability and 

the practice of biotechnological inventions on a human body; 

(4) To consider the completeness of an invention in regard to utility, that if an 

invention is found to cause severe harms on a human body, we may 

revoke the patent protection of the invention; and 
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(5) To extend the time period for patent protection of biotechnology patent for 

therapeutic use, with a narrow scope of the claims with longer patent 

protection – impede the massive use of the invention so that it may 

observe the long-term outcomes better.  
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VII.B.ii. Discussion 

 

a) Strong Patent Protection Policy 

 

It was found that the countries with the advanced pharmaceutical and 

medical industries have a high GDP level and the high capacity of research and 

development in these industries.340 These countries have a strong patent protection 

policy, as they have a greater need to protect the intellectual property.341 More and 

more the voices that encourage warranting patent protection for medical 

procedure are being raised in South Korea, so that it would fully orient toward the 

purpose of the Patent Act by promoting the medical, pharmaceutical, and 

biotechnological industries. 342 , 343 , 344 , 345 , 346  
The court in South Korea has stated 

patent would be granted if the invention does not harm human body, or restricts 

one‘s liberty in non-humanitarian manner.347 More and more, we observe legal 

decisions that shift from the court‘s original position that medical procedure lacks 

                                                        
340 정연. ―지적재산권제도가 약제비 및 의약품 접근성에 미치는 영향.‖ (2013) 
341 Kenneth C. Shadlen, Andrew Schrank, and Marcus J. Kurtz. ―The Political Economy of Intellectual 

Property Protection: The Case of Software.‖ International Studies Quarterly. 49 (2005), pp. 45-71 
342 김기영. ―의료행위관련 발명의 특허성‖ 특허판례연구 (개정판) 박영사 (2012) 
343 성상원, Ibid 
344 Seon Kui Lee, ―Intellectual Property Rights and Patentability in Medicine‖ (2002) 
345 김병일, 이봉문. ―연구보고서 01-11: 의료발명의 법적 보호‖, 지식재산권연구센터 (2001) pp.73-79 
346  안미정, 이상구, 윤혜진, 권정기, 박현석. ―의료방법발명의 특허허여 여부에 대한 의식조사 및 

영향평가 연구.‖ 특허청(2007) 
347 특허법원 2004.7.15.선고, 2003허 6104판결 
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industrial applicability and does not satisfy patentability requirement. The legal 

arguments that deny patentability of medical procedure is loosing its logical 

strength and lack of the legal stability, as many exception cases appear along with 

the advanced applications of biotechnological inventions in clinical setting for 

therapeutic use.  

 

The studies suggest admitting the limitation in the current argument on the 

lack of industrial application in medical procedure patent, and rather to find 

alternatives measures, some studies propose allowing medical procedure patent 

yet adopts the remedy clause for liability exemption of health professionals just as 

the policy adopted by the U.S. government.348 In this context, as suggested in the 

premise (2) the Korean law need to affirm the industrial applicability of medical 

procedure with the infringement liability exemption with a new definition of 

‗medical activity,‘ with much-extended scope compared to the current version of 

35 U.S.C. §287(c), which seems not much of effects. This would be very 

important aspects to protect patient‘s right to health, and guarantee the freedom of 

medical practice choices among the health practitioners. 349 , 350 , 351  
Including the 

                                                        
348 김기영. ―의료행위관련 발명의 특허성‖ 특허판례연구 (개정판) 박영사 pp.61 (2012) 
349 성상원, Ibid. 
350 김기영. Ibid. 
351 조영선. Ibid. 
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application of biotechnology patent on a human body for therapeutic use within 

the categories of medical activity is based on the idea that health practitioners 

shall freely use the inventions for treating their patients without the burdens of 

violating patent rights. Reflecting the original intention of the Ganske Act in 

1995,352 which was to guarantee patient‘s rights to health and access to medicine 

by providing best healthcare services with affordable costs, patients surely have 

the rights to enjoy newly developed treatments that involve the practice of 

biotechnological inventions.  

 

As emphasized throughout this study, the practice of biotechnology 

inventions on a human body for therapeutic use seems near for clinical application. 

We should remark that unlike chemical drugs or medical devices, applying 

biotechnology inventions on a human body is distinct, and more likely share 

characteristics of medical procedure as it works on directly human bodily parts 

like cells, tissues, or organs – such therapeutics underlie in between medical 

procedure and drugs, thus likely to be recognized as ‗medical activity.‘ The 

infringement liability exemption stated in 35 U.S.C. §287(c) is a subsection that 

was hastily enacted at the time with no proper public hearing – it was intended to 

                                                        
352 The very first draft legislation of the title 35 U.S.C. §287(c) which intended to prohibit medical procedure 

patent except medical device or machine. 
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meet the compromise between medical practitioners, who have panicked with the 

legal debates in Pallin v. Singer, and biotechnology industry, that have valued the 

potential market of gene therapy and similar procedures in future. After thirty 

years, the paradigm of health research is changing and eased with the use of 

bioinformatics and genomic information, and especially the latter is more likely 

considered as public resources nowadays, unlike the old days we were able to 

obtain a patent with simple genes. Outcomes from the public resources have to be 

returned to the publics as well – technology choices in the hands of public 

needs. 353  The following Figure 3 proposes a new scope of ‗medical activity,‘ 

modified from the original 35 U.S.C. §287(c), under the assumption that the scope 

only includes the practice of biotechnological inventions with therapeutic activity 

on a human body.  

 

 

 

                                                        
353 Dan L. Burk and Mark A. Lemley. Ibid. 
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Figure 3. An Extended Scope of ‗Medical Activity,‘  

Deviated from 35 U.S.C. §287(c): 

 if it only includes biotechnological inventions with therapeutic activity 

 

However, it has been criticized that if the infringement liability exemption 

applies for the medical activity of a health practitioner, then administration of 

chemical drugs or practice of medical devices on the body also have to be 

included in the definition of ‗medical activity,‘ not only for those of 

biotechnological inventions.354 In this context, we may question once again why 

do we need to treat biotechnological invention with therapeutic activity different 

from chemical drug, even though these two both function as therapeutics. A 

biotechnological invention with therapeutic activity, e.g. RMATs, has a 

characteristic of medical activity, as it is performing a surgery on a patient‘s cells, 

instead of his/her body. After these cells are operated, they are re-injected back to 

the patient in vivo later on with an administration process, changing biological 

                                                        
354 김병일, 이봉문. ―연구보고서 01-11: 의료발명의 법적 보호‖, 지식재산권연구센터 (2001) p.79 
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function of the entire body, which is also similar to drugs, but distinct as its 

effects might be irreversible, and very difficult to control even if a harmful effect 

happens to a patient. And the application of such incomplete inventions has 

already caused many unexpected deaths throughout clinical trials, frightening the 

medical community. 355  Beside the invention‘s characteristics as a medical 

procedure and drugs, it involves with the important issues of ‗safety,‘ which 

relates it to the issue of morality as well, due to its special features manipulating 

‗life‘ and ‗laws of nature,‘ unlike other chemical or biological products, or even 

medical devices – therefore, it needs to be treated differently from such 

therapeutics.   

 

 

b) Public Knowledge Pooling and Market Competitiveness 

 

By adopting the medical patent infringement liability exemption rule with 

the extended scope, we may expect the roles of health practitioner and institution 

would expand and be able to contribute to the future medical innovation. A strong 

                                                        
355 This also refers to the death of Jess Gelsinger in 1999 and the five recent deaths due to JCAR015 CAR-T 

cell therapy. After more than 15 years apart, still these technologies are not safe enough to ensure the life of 

study participants. These are not the only deaths caused by the clinical trials with biologicals – there are many 

more unexpected deaths and negative clinical outcomes during clinical trials of biotechnological inventions 

with therapeutic activity.  
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patent protection policy would result rapid and competitive development of new 

inventions on the respective areas, as more knowledge become available on public 

pooling through patent disclosure, and health practitioners would be able to freely 

use these knowledge for further clinical treatment and research. 356  Also, more 

clinical results from the real patients would be expected for collection, by opening 

up the door for the practice of biotechnological inventions with therapeutic 

activity. Although Article 96 of the current Patent Act does not impede the 

academic researches conducted for non-commercial purpose due to patent 

infringement,357 this liability exemption would further secure the health experts for 

their clinical practice, and perhaps accelerate scientific innovation in society by 

aiding the enlargement of knowledge pooling, which in return would facilitate the 

discovery of another new knowledge. In this scheme, this strong patent protection 

policy with the extended scope of legal impacts will encourage health 

                                                        
356 Bradley J. Meier, Ibid. 
357 The Patent Act, Article 96 (Limitations on Effects of Patents)  

(1) The effects of a patent shall not extend to the following:  

1. Practice of a patented invention for the purpose of research or testing (including research and testing for 

obtaining permission for items of medicines or reporting items of medicines by under the Pharmaceutical 

Affairs Act or for registering pesticides under the Pesticide Control Act);  

2. Ships, aircraft, vehicles merely passing through the Republic of Korea, or machines, instruments, 

equipment, or other articles used therein;  

3. Articles existing in the Republic of Korea as at the time the relevant patent application was filed.  

(2) The effects of a patent on the invention of a medicine manufactured by mixing at least two medicines 

(referring to products used for the diagnosis, relief, treatment, therapy, or prevention of human diseases; 

hereinafter the same shall apply) or on the invention of a process for manufacturing medicines by mixing at 

least two medicines shall not extend to the preparation of prescriptions and medicines prepared according to 

such prescriptions under the Pharmaceutical Affairs Act. [This Article Wholly Amended by Act No. 12753, 

Jun. 11, 2014] 
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practitioners and institutions to actively involve in increasing the public 

knowledge pooling and as well as contribute to future medical research, not just 

limiting themselves to providing health services to patients. However, what this 

exemption rule proposes does not necessarily signify the health practitioners or 

institutions did not violate the patent rights for their medical practice: yes, they 

did infringe the patent, but would be exempted from the remedies. If the health 

practitioner is involved in the research for commercial use in collaboration with a 

certain private company, then it means his/her medical practice underlies in 

between commercial and non-commercial purpose. Definitely, the private 

company has infringed the patent rights, and he/she has infringed the patent rights 

too, but whether this expert would be subject to legal claims under the exemption 

rule remain unclear. However, a strong patent protection tends to increase market 

competitiveness in the countries with the advanced medical industry, 358  and 

enlarging the scope of ‗medical activity‘ would be an alternative policy strategy 

that helps pushing up the innovation forward very rapidly. As more health entities 

would get involved in clinical practice of the new biotechnological inventions, as 

well as increasing the public knowledge for future research areas with more 

clinical results, new inventions would come out to the market with active 

collaborative works, thus accelerating innovation in the field. (Figure 4) 

                                                        
358 정연, Ibid. p.72 
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Figure 4. A Proposed Innovation Cycle By Extending the Scope of  

the Patent Infringement Liability Exemption Rule  
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c) Non-Therapeutic Use of Biotechnological Inventions on a Human Body 

 

It is also important to regulate and restrict industrial application of 

biotechnological inventions with non-therapeutic utility, such as enhancement and 

designed baby, as it sounds unsafe medically with the current technology and 

immoral to our current social norms – it would widen the socio-economical 

disparities among the social groups.359 In this regard, the premise (3) suggests 

enforcing the doctrine of beneficial utility for non-therapeutic use of 

biotechnological inventions on a human body, e.g. human enhancement, designed 

baby, etc.; it lacks utility requirement to satisfy patentability, as the public 

perceives it immoral presently. (Figure 5) 

 

Article 32 of the Patent Act of South Korea includes the morality clause, 

which reflects beneficial utility of Lewis v. Lowell360 and the EPC Article 53 as 

codified as: ―no invention that violates public order or sound morals or is likely to 

harm public health is patentable.‖361 This would be a good legal basis to strengthen 

safety and ethical review of biotechnological inventions that would be applied on 

a human body either directly or indirectly. A careful consideration of this article 

                                                        
359 Eric Juengst and Daniel Moseley, Ibid.  
360 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
361 The Patent Act of the Republic of Korea Article 32 
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would reiterate the importance of patenting the inventions that ensure public order 

and moral acceptance, and as well as effective therapeutic utility on the human 

body.  

 

Furthermore, by enforcing the doctrine of beneficial utility, it would 

deprive opportunity for guaranteed monetary incentives for those who conduct 

unethical application of biotechnological inventions against the social norms, 

while on the other hand, protecting the exclusive rights of the patentees who only 

apply the inventions for therapeutic use, so that they may exclude others to use, 

manufacture, sell or import the patented inventions. Therefore, the inventions that 

cause harms in the society, in a sense that is against social norms, will be naturally 

eliminated from the market competition since no patent is granted in the field. As 

suggested by Justice Story in Lowell v. Lewis, the characteristics of the utility 

doctrine reflect well the reality as ‗if the invention is not extensively useful, it will 

silently sink into contempt and disregard,‘362 For there is no incentive to seek in 

the area, the size of the industry will shrink and no research will be further 

invested in the respected areas. Furthermore, the secondary use of the invention 

with non-therapeutic use must be examined with utility to grant patent, and if the 

invention is found to be inappropriate and be against social norms, then a patent 

                                                        
362 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
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should not be granted based on the doctrine of beneficial utility. In this regard, 

policy makers would be able to regulate and penalize unauthorized uses of 

technology, or focus on protecting the interests of those disadvantaged by the uses 

– in this case socio-economically disadvantaged people – rather than limiting the 

development of technology.363   

 

In the market, the inventions with no patent would not guarantee return 

profits compared to its tremendous investment of money and resources, and 

therefore less likely to pursue further research which would shrink the size of 

industry. As emphasized, the benefit obtained from the invention must surpass the 

harms – physical, mental, social, economical, or even emotional harms, – as we 

intend to maximise well-being of society in exchange of granting market 

exclusivity rights for the inventors who publicly disclose their new findings with 

specific utility.  

 

 

                                                        
363 Eric Juengst and Daniel Moseley, Ibid. 
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Figure 5. Beneficial Utility and General Utility as a Potential Policy Lever 

for Patenting Biotechnological Inventions 
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d) Patent and Safety of an Invention 

 

The premise (4) suggests considering the completeness of an invention in 

regard to utility, that if an invention is found to cause severe harms on a human 

body, we may revoke the patent protection of the invention. By doing so, it would 

deprive opportunity for guaranteed monetary incentives for those who conduct 

harmful applications of biotechnological inventions against the social norms. The 

characteristics of the utility doctrine reflect well the reality as ‗if the invention is 

not extensively useful, it will silently sink into contempt and disregard,‘364 and if a 

patent is revoked for the prior art due to its incompleteness or challenges towards 

social norms, it is expected not much of incentives to seek in the area, and 

therefore inventors may not invest on the respective areas. However, the current 

patent system cannot impede the inventors to apply a patent for inventions with 

some utility unless the harm is evident and cannot be managed by the current 

technology. Policy makers need be able to regulate and penalize unauthorized and 

unsafe uses of technology, or focus on protecting the interests of those 

disadvantaged by the uses – in this case socio-economically disadvantaged people 

– rather than limiting the development of technology.365  However, it is difficult 

                                                        
364 Lowell v. Lewis, 15 F. Cas. 1018 (C.C.D. Mass. 1817) 
365 Eric Juengst and Daniel Moseley. Ibid.  
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for the government to monitor every single research, and it is the role of an 

institutional review board to revise ethical conduct of research. In regard to the 

safety issue, it is more likely the role of the KFDA to examine and regulate the 

safety issue related to the applications of biotechnological inventions on a human 

body, not the role of the KIPO. However, it is important for the patent institution 

to promote the inventions that are complete – which means these inventions have 

a complete safety for the utility aspects in addition to its benefits and the harms 

that could be managed adequately – and not contrary to the social norms so that it 

would benefit the public in general.  

 

The USFDA, the equivalent agency to the KFDA, originally has evolved 

from a small division of the USPTO366 and conducts post-marketing surveillance 

of new therapeutics after its introduction in the market, and this same function is 

performed by the KFDA. This would be the institution that would respond the 

best to the public concern about ‗safety‘ of applying biotechnological inventions 

on a human body, and it has developed well the regulation system with the ‗FDA 

approval‘ process when the biotechnological inventions are applied as the actual 

therapeutic products that could be used in clinics. For example, the method 

                                                        
366 Gail A. Van Norman. ―Drugs, Devices, and the FDA: Part1: An Overview of Approval Processes for 

Drugs‖ JACC: Basic to Translational Science, 1:3 (2016), p.170-179 
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inventions that process the human cells are not subject to the control of the KFDA; 

the regulation of the KFDA in regard to the safety issues can be effective only 

when these inventions evolve as commercial therapeutic products under the 

official clinical trials. In such a context, it is evident the post-market surveillance 

by the KFDA would help observing the risks and benefits that would derive from 

the inventions that are under commercial development or released in the market.  

 

For most of cases, the long-term risks or harms of using the technology on 

human body are not observable at the time of filing patent application. For 

example, the famous global pharmaceutical company Merck and Co. had to 

withdraw its new bestselling drug on rheumatoid arthritis Vioxx during the post-

market surveillance phase – although it was a chemical drug – because new 

research found that it doubles the risk of myocardial infarction if taken more than 

18 months. Severe harmful side effects of therapeutics are mostly surprising and 

unpredictable, and most importantly, harms are still ‗potential‘ until it has been 

clearly observed. Also, a very recent study in June 2018 has revealed that the 

breakthrough biotechnological invention using CRISPR-Cas9 on human cells367 

                                                        
367 Hong Ma, Nuria Marti-Gutierrez, Sang-Wook Park, Jun Wu, Yeonmi Lee, Keiichiro Suzuki, Amy Koski, 

Dongmei Ji, Tomonari Hayama, Riffat Ahmed, Hayley Darby, Crystla Van Dyken, Ying Li, Eunju Kang, A-

Reum Park, Daesik Kim, Sang-Tae Kim, Jianhui Gond, Ying Gu, Xun Xu, David Battaglia, Sacha A. Krieg, 

David M. Lee, Diana H. Wu, Don P. Wolf, Stephen B. Heitner, Juan Carlos Izpisua Belmonte, Paula Amato, 
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may increase risks of cancer by inducing damages on DNA, as unexpected 

negative side effects. 368  Especially, therapeutics involving biotechnological 

inventions requires much more careful long-term surveillance, and for example, 

potential harms of applying genome editing or gene therapy on human body could 

result irreversible harms that would last throughout the entire life time of the 

patient, or even inherited to his/her future children. And for this reason, South 

Korea prohibits the practice of gene therapy on human embryo, ovum, sperm, and 

foetus in Article 47(2)(3) of the Bioethics and Safety Act. 369  If any critical 

dangerous effects are found in practice and if it is not manageable with the current 

technology level, then the patent must be revoked or invalidated due to the lack of 

general utility. In such a case, the harms surpass the benefits of its immediate 

curative effect, which have been observed in relatively shorter time, and 

eventually not enough to demonstrate the completeness of the invention in long-

                                                                                                                                                        
Jin-Soo Kim, Sanjiv Kaul, and Shoukhrat Mitalipov. ―Correction of a pathogenic gene mutation in human 

embryos.‖ Nature. 548 (2017) pp. 413-419 
368 Emma Haapaniemi, Sandeep Botla, Jenna Persson, Bernhard Schmierer and Jussi Taipale. ―CRISPR-Cas9 

genome editing induces a p53-medicated DNA damage response‖ Nature Medicine, published 11 June 2018   
369 Bioethics and Safety Act Article 47 (Gene Therapy)  

(1) Research on a gene therapy that falls into a series of procedures to alter genes in the body may be 

conducted in cases that meet both of the following conditions: <Amended by Act No. 13651, Dec. 29, 2015> 

1. Research on a therapy for a hereditary disease, Acquired Immune Deficiency Syndrome (AIDS), or any 

other disease that threatens one's life or causes a severe disability; 2. Research on a therapy where there is no 

applicable therapy at present or the effect of a gene therapy is expected to be significantly better than other 

therapies.  

(2) Research on a gene therapy that falls into a series of procedures to transfer hereditary substances or cells 

to which hereditary substances are introduced, to the body may be conducted only when falling under either 

paragraph (1) 1 or 2. <Newly Inserted by Act No. 13651, Dec. 29, 2015>  

(3) No gene therapy shall be applied to an embryo, ovum, or fetus. 
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term. By revoking the patent protection of such invention, the society may deprive 

the patentee‘s monetary incentives that could be obtained from this invention, and 

as there is no financial guarantee through patent, future researchers would be 

more cautious to investigate the respected area. (Figure 5) 

 

The premise (5) suggests ―to extend the time period for patent protection 

of biotechnology patent for therapeutic use with a narrow scope of the claims yet 

with a longer term of patent protection.‖ This would be a strategy that would 

motivate biotechnology and pharmaceutical companies to write their claims more 

properly with full disclosure of its therapeutic use on a human body in a single 

patent application. However, in terms of the public benefit, it is a two-edged 

sword strategy of policy choice that limits the number of patients who would 

benefit from the invention with more reasonable price after the expiration of the 

patent, while as a side effect of the exclusivity, the use of an invention would be 

limited for the longer period of time in practice until its long-term effects are 

carefully revealed among the limited group of patients; however, its related 

knowledge would be available in the public knowledge pooling for further 

research. By extending the term of patent, we expect financial incentives for the 

biotechnology and pharmaceutical companies will be guaranteed, and introduction 

of biosimilars and generic products into the market would be delayed until the 
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long-term safety of the invention is confirmed by the KFDA‘s careful surveillance. 

For drug development, it takes about $2.87 billion per drug,370 and average time 

period of 12 years.371 And as an example, the recent gene therapy that received the 

USFDA approval, Luxturna, took more than 12 years of innovative research even 

it benefited from the USFDA Priority Review with orphan drug and breakthrough 

therapy designations.372 Although the companies possibly could have average of 8 

years to monopolise the market and profit from the investment, it sounds 8 years 

are not adequate enough to monitor the therapeutics‘ long-term side effects. 

Similarly, the Korean government is also in favour of promoting the biomedical 

industry, that the KFDA will soon adopt the Priority Review programme, but even 

more with an extended scope of the products compared to that of the U.S. – which 

only addresses the orphan drug and breakthrough therapy – that includes 

biological such as gene therapy involving genome editing and medical devices 

related to the artificial intelligence and virtual reality, and etc.373 Furthermore, the 

current patent policy in South Korea allows the term of patent protection for 20 

years with additional period of 5 years maximum, equivalent to that of the U.S. It 

                                                        
370 Joseph A. DiMasi, Henry G. Grabowski, Ronald W. Hansen. ―Innovation in the pharmaceutical industry: 

New estimates of R&D costs‖ Journal of Health Economics. (2016) 47:20-33  
371 Gail A. Van Norman, Ibid. 
372 Spark Therapeutics, ―FDA Approves Spark Therapeutics‘ LUXTURNA™ (voretigene neparvovec-rzyl), a 

One-time Gene Therapy for Patients with Confirmed Biallelic RPE65 Mutation-associated Retinal Dystrophy‖ 

Dec. 19, 2017, URL: http://ir.sparktx.com/news-releases/news-release-details/fda-approves-spark-

therapeutics-luxturnatm-voretigene-neparvovec (the last visit on June 12, 2018) 
373 홍성익. ―식약처, 신속예측 가능 의약품 허가심사 체계 운영,‖ 의학신문, 2017.01.16. URL: 

http://www.bosa.co.kr/news/articleView.html?idxno=2052809 (the last visit on July 2, 2018) 

http://ir.sparktx.com/news-releases/news-release-details/fda-approves-spark-therapeutics-luxturnatm-voretigene-neparvovec
http://ir.sparktx.com/news-releases/news-release-details/fda-approves-spark-therapeutics-luxturnatm-voretigene-neparvovec
http://www.bosa.co.kr/news/articleView.html?idxno=2052809
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signifies the companies in South Korea would possibly have an average less than 

8 years to profit from the market exclusivity if it does not benefit from the Priority 

Review programme. As stated in the above, this is a relatively short time to 

confirm the completeness of the invention, to find out whether it is safe enough to 

be disseminate for the general public. Also, the high return profits as a result of 

the extended term of patent protection may help the companies and inventors to 

join new research.  

 

 

e) Costs of Healthcare 

 

  Lately, the major concerns that have been raised surrounding medical 

procedure patent include: 1) medical procedure patent would limit patient‘s 

choices for healthcare services because not all physicians can perform the 

treatment; 2) best treatments would not be provided on the right time for the 

patient due to the patent licensing issue; 3) non-affordable medical service fees 

for patients due to the high prices of patented invention; and 4) inventors would 

tend to hide their research results and make it non-public if the inventions have 

high chance to acquire patent in future.374 As shown in the concerns, many worry 

                                                        
374 조영선, Ibid. p.111  
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that granting medical procedure patent may cause increase in overall health 

expenditure, which would limit patient‘s access to adequate and quality healthcare 

services. For this reason, patentability of medical procedure seems to demand the 

policy makers to choose between advances in medicine or reasonable health care 

costs.375  

 

However, the reality is different – patent attorney carefully writes all 

patent claims with tactics. As the current patent law of South Korea does not 

warrant patent protection for medical procedure, such medical inventions related 

to therapy are claimed for product patent within the limited scope as 

pharmaceutical or chemical products. The scope of patent claims in written 

description, for those in relation to health industry, are mostly written as 

composition of matters, or medical devices, although their contents in fact 

describes medical procedure. 376  Also, patent attorney use strategies such that 

applying one patent with broad scope for the invention, or applying several 

patents with narrow scope, which costs more for filing applications, but 

guarantees patent protection for longer period of time if applied for different times 

– when one patent ends, then the other one comes in play, thus resulting ever-

                                                        
375 Dan L. Burk and Mark A. Lemley. Ibid. 
376 특허청, ―의료방법발명의 특허허여 여부에 대한 의식 조사 및 영향평가 연구,‖ (2007) 
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greening. Particularly, in medical field, almost every invention except human 

organism itself is patent eligible subject matter with slight word plays on the 

written description. 

 

In the Korean health system, as emphasized in the above, chemical patents 

already protect all drugs, therapeutics, and a part of medical procedures with a 

limited scope. 377 , 378  Therefore, permitting medical procedure patent and 

implementing the physician infringement liability exemption rule may not 

necessary increase health expenditure from the current system, since our current 

healthcare costs already include the costs generated by the exclusive nature of 

patent protection. In particular, the costs of health care are mostly covered and 

regulated by the national health insurance system in South Korea, providing 

effective and affordable health services to the publics. The prices of health service 

fees are negotiated at the governmental level, unless the treatment is not covered 

up by the insurance. This is very much different from the U.S., whereas private 

health insurance companies primarily cover up health of the population, and the 

market factors play major roles in determining prices – costs of healthcare is one-

                                                        
377 성상원, Ibid. 
378 김병일, 이봉문. Ibid. 
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third higher in the U.S. compared to other OECD countries.379 Therefore, the costs 

of healthcare services are closely related to patent, but we cannot immediately 

relate it to the costs of claims for the national health insurance. It is the 

government that negotiates the costs of service claims, and for this reason the out-

of-pocket health expenditure in South Korea sounds much more affordable 

compared to that of the U.S. Furthermore, a study found that the degree of patent 

protection does not necessarily affect the increase in health expenditure, but it 

does so only in the countries that have relatively a small size of pharmaceutical 

industry, because the big pharmas tend to be privileged in the government price 

negotiation with better conditions.380 

 

Eventually, patent is about whether an invention would benefit the society 

in general with great utility in exchange to market exclusivity right. Learning 

from the U.S. patent policy, the country that has pioneered biomedical fields for 

several decades, it is foreseen that a strong patent protection policy by permitting 

medical procedure patent would help stimulating health industry, as well as even 

providing great benefits for health of the Korean population. Since the Korean 

healthcare system adopts the national health insurance scheme apart from the U.S., 

                                                        
379 OECD Statistical Database-Health expenditure and financing Retrieved October 25, 2017 
380 정연, Ibid. p. 72 
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we anticipate imposing patent on medical procedure with the extended scope of 

the liability exemption rule would increase scientific innovation. It would indeed 

ensure the freedom of medical practice for health practitioners, and increase the 

market competitiveness of the Korean medical industry, while maintaining 

affordable costs of healthcare for the public.  

 

 

f) Challenges 

 

 Nowadays, a new paradigm shift is coming in the notion of ―medical 

activity‖ with the introduction of biotechnological inventions in actual clinical 

setting, as these procedures and products require the specialists who could treat 

and process well the biological materials that are derived from a living body, or 

each patient. Last year in 2017, Novartis has a CAR-T therapy Kymriah, approved 

by the USFDA, and is manufacturing the products for each individual patient 

using their own cells in its Morris Plains facility in New Jersey, which provides 

the individualized treatment service on a global scale.381 Traditionally, medical 

service provision was a collaborative works in between medical doctors, nurses, 

                                                        
381 Novartis. ―Novartis receives first ever FDA approval for a CAR-T cell therapy, Kimriah™ (CTL019), for 

children and young adults with B-cell ALL that is refractory or has relapsed at least twice‖ August 30, 2017. 

URL: https://www.novartis.com/news/media-releases/novartis-receives-first-ever-fda-approval-car-t-cell-

therapy-kymriahtm-ctl019 (the last visit on 2 July 2018)  

https://www.novartis.com/news/media-releases/novartis-receives-first-ever-fda-approval-car-t-cell-therapy-kymriahtm-ctl019
https://www.novartis.com/news/media-releases/novartis-receives-first-ever-fda-approval-car-t-cell-therapy-kymriahtm-ctl019
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pharmacists, medical laboratory technicians, and others; but, ―medical activities‖ 

directly practiced on a patient‘s body was mostly performed by medical doctors 

and nurses. Now this new pattern of health service provision involving the 

―manufacturer‖ could change the definition and the scope of medical activity, as 

these technicians produces the patient individualized products from patient‘s 

bodily parts by using the biotechnological processes that could be perceived as 

―medical procedure.‖ Still, the doctors give medical decisions and order the 

appropriate prescriptions for the patients; however, this new paradigm automates 

the medical procedures in a medical factory, which traditionally have been 

performed in health institutions. The question arises whether we have to perceive 

such activity as an extended method of medical treatment, or merely an extended 

manufacturing process of a biological drug.  

 

 Furthermore, this manufacture facility provides the service on a global 

scale, which signifies all the patients who are willing to receive the Kymriah 

treatment have to send their biological materials to New Jersey, and receive it 

back and be administrated in their country‘s hospital bed. A provision of 

healthcare of nowadays is no longer limited in a physical place or distance, but is 

across the border boundaries – various issues may arise involving the liability, 
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legal regulations, product safety, quality control, national competitiveness and 

many more.  
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VIII. Conclusion 

 

This study examined patent protection and policy levers for the 

development of biotechnological inventions with therapeutic activity and its use 

on human body. Patent rights has been perceived as a natural right, but serves as 

an instrument warranted by social contract between inventors and society in 

exchange of market exclusivity with public disclosure of the new knowledge, in 

hope of these knowledge would benefit society and maximize well-being of the 

public. As function of advanced therapy, biotechnological inventions with 

therapeutic activity fully provides substantial utility that great benefits ill persons, 

and its application in clinical settings comes near as the governments worldwide 

promote the industry as an important economic drive to increase their national 

competitiveness. For most countries, patent is granted for living organisms and 

their bodily materials including that of animals, and but the exception rule is 

embedded with patenting human organism, which is strictly prohibited because 

human cannot be subject to industrial use; however, any inventions that involves 

biotechnological process on human bodily materials ex vivo, seem patentable 

subject matter, as many countries perceive industrial applicability for such usage. 

However, this argument of denying patentability is also used for denying medical 
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procedure patent in non-U.S. countries, despite its lack of legal consistency and 

strength.  

 

In reflection of the U.S. patent policy, the country that has pioneered 

biomedical industry worldwide, and it is perceived that a strong patent protection 

by granting patent for medical procedure would stimulate health industry in South 

Korea as well. As this study finds biotechnological inventions with therapeutic 

activity as a part of medical treatment, it suggests inclusion of such patents in the 

scope of medical procedure patent, so that patients would benefit from the new 

therapies that involve these inventions through the patent infringement liability 

exemption rule for health practitioners and institutions. On that account, patients 

would have more freedom in making their health choices, and as more research 

opportunities for health practitioners would be open, as new knowledge of clinical 

results would stimulate future studies and therefore, encouraging the growth of 

biotechnology and medical industry. To adjust it suitable for the Korean situation, 

the policy suggestions were proposed to extend the scope of medical activity to 

cover the practice of biotechnological inventions, so that the health practitioners 

and institutions could freely practice medicine with less burdens of patent 

infringement. Moreover, strong enforcement of the morality clause, the Patent Act 

Article 32, would lead to avoiding patent grants for non-therapeutic use of 



 203 

biotechnological inventions on human body such as enhancement, particularly for 

those that violate ordre public and sound immoral, causing physical, mental, 

social, economical, or even emotional harm for the members of society. Also, the 

safety issue would be covered by the general utility doctrine, as an invention that 

causes severe harm with no alternative measures that would control the situation, 

shall be an incomplete invention that could not be used in real life; therefore, it 

does not satisfy the utility requirement, and can be revoked from patent protection. 

Furthermore, an extended term of patent protection would help to examine the 

completeness of a biotechnological invention for its long-term effects, and the 

market exclusivity right might contribute to limiting the reckless use of the 

invention on a human body until the safety is completely ensured. 
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<국문초록 > 

 

치료목적 생명공학발명의 미국특허정책에 관한 고찰과 

우리나라 특허정책에 대한 제언 

 

미국정부는 강력한 특허보호정책을 통해 의료산업 및 생명공학산업을 

발전시켜왔으며, 이에 따라 기존 의료 및 제약산업의 강국인 유럽국가들이 

건재함에도 불구하고 해당 산업의 전세계 매출 80%를 점유하고 있다. 우리나라의 

경우 현재 산업의 크기는 작으나, 국내 사용보다는 해외시장을 상대로 하는 

수출율이 높고 국가경쟁력을 갖추어 감에 따라 강력한 특허보호로 이를 보호함이 

중요하다 여겨진다. 본 연구는 미국의 의료방법특허 등을 포함하는 강력한 

특허보호정책을 조명하고 국내 산업발전을 촉진하며 동시에 해당기술의 안전성과 

공공의 질서를 어지럽게 하는 기술의 비치료목적 사용 등에 대하여 고찰한 바, 추후 

우리나라 특허정책에 관하여 제언하고자 하였다.  

 

본 연구는 자연권 이론과 결과주의에 대해 논의함으로써 재산권의 철학적 

근거를 제시하고 실용주의적 관점으로 추후 논의를 전개하였다.  뒤이어 오늘날 

생명공학 및 의학의 진보에 대하여 설명하고 실질적인 의료현장에서 얻게 될 

이익과 잠재적 해악에 대하여 논의하였다. 또한 미국 내 Diamond v. Chakrabarty 

(1980) 판결 이후 생체유래물 및 생명체에 대한 특허성의 근거를 연구하고, 관련 

발명들이 특허 분류 수준에서 기존 화학 및 제약특허와 다르게 취급되는지 여부를 

조사하였으나 큰 차이가 없음을 발견하였다. 생명공학발명의 치료목적 사용을 

‗의료행위‘로 입증하고 해당 활동이 의학방법특허 범위에 속하는지 여부를 

확인하였으나, 현행법으로는 해당 발명을 의료행위의 범위에서 제외하고 있다. 

그러나 분명한 것은 해당 발명은 의료행위와 의약품 모두의 특성을 가지고 있으며, 
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다만 안전 및 관리 절차를 용이하게 하기 위해 국가 규정에 따라 의약품으로 

취급되고 있는 실정을 지적하였다. 또한 본래 치료목적으로 개발되었으나 

비치료목적으로 사용되는 생명공학발명을 둘러싼 도덕적 문제를 조명하고 사회적 

규범에 위배되는 기술의 경우 유익적 유용성에 반하여 특허를 부여하지 않아야 

한다고 주장하였다.  특허정책의 레버로서 새로운 세 가지 정책수단을 다음과 같이 

제안하였다: 1) 의료방법발명의 범위를 수정하고 의료인의 특허침해면책규정의 

범위를 확대한다; 2) 인체 내 생명공학발명의 비치료적 목적 사용의 경우 유익적 

유용성 이론을 적용하여 해당 발명의 특허를 규제할 수 있다; 3) 일반적 유용성을 

강력한 법적 원칙으로 적용하여 기술의 안전성과 해악을 피할 수 있다. 

 

더 나아가 본 연구는 한국정부에 기존보다 보다 강력한 특허보호를 

제안하며, 의료발명방법의 특허보호와 미국과 다르게 의료행위의 범위 확대를 

통해 특허침해면책조항을 보다 현실적으로 적용하여 기존 의료인들의 권리를 

보장하는 수단을 논의하였다. 또한 이를 통해 야기될 수 있는 다양한 변화와 미래 

산업의 패러다임을 논의하고자 한 바, 시장 경쟁력, 발명의 인체 내 비치료목적 

사용 문제, 안전 문제, 의료비용 및 향후 의료패러다임의 과제 등을 논의하였다.    

 

키워드: 생명공학, 특허정책, 비치료적 목적 사용, 의료방법발명, 재생의학 및 

생물의약품 

  

 


