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?Intellectuél Property (IP) Proté
ction and Biotechnology
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Mi-Chung Ahn, Ph.D.
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Biotechnology & Bioindustry ()

What is Biotechnology ?

“bio” : the use of biological process
“technology”: to solve probiems or make useful products

- the use of cellular and molecular processes
to solve problems or make products

: the application of several discrete fields of
biological and chemical science to make co
mmercial and industrial products
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Bio technology &B,o lndustrym) ]

Biology

Massiv uctmn ¢
Breed Im?rovemem Isola uon Techniqnes

1

: \‘v'.lmpormtlancey of BloPa;ent in
% R&D and Commercialization ()

BioPatent as R&D Information
- review of the prior arts
- disclosure of unpublished techniques
- precaution of the patent dispute
- prevention of R&D overlapping

¢ Facilitation of Commercialization

- several huddles for commercialization
* high quality man-power, tremendous R&D expenses,
long-time payback periods, etc.
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- the link between invention and commercialization
* guarantee of exclusive rights

* no immediate competition in sales of the products
* protection from “free riding”

“ High-risk, high-return” field
- strong patent protection justify the risk-taking
* Bioindustry (USA) as a whole lost $4.7 billion in '99

- exclusive licenses are appropriate in cases
* Royalties : NIH ($40M), Sloan Kettering ($45M),

Stanford U ($43M), Colombia U ($40M), etc

Technology

PCR
Technology

Monocional
Antibody

DNA Chip

Animal
Cloning

US 4,237,224
('80)

US 4,683,202
(87)

WO 80/15070

WO 97/07668
WO 97/07669
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atentability of "

‘Biotech-related Inventions (1)
Basic Patent Law Requirements

- Novelty, Inventive steps, Industrial applicability

- Disclosure Requirements : Enablement, Written Description, ,,

¢ As a Patentable Invention? @sus.c §101)

- “~ any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement,~ ”

Biotech. inventions generally fall within the categories of
“manufactures” or “composition of matter”

so—— ‘ . e ~

§ | - Patentability of * =
Biotech-related Inventions (i)

iclusions of Patentable Inventions under TRIPs

- Art. 27.2 : “to protect ordre public or morality, including to protect h
uman, animal or plant life or health or to avoid serious prejudice to the
environment”

- Art. 27.3(a) : “diagnostic, therapeutic and surgical methods for the t
reatment of humans or animals”

- Art. 27.3(b) : “plants and animals other than micro-organism, and e
ssentially biological processes for the production of plants or animals o
ther than non-biological and microbiological processes”

* However, plant varieties should be protected either by patents or
by an effective sui generis system or by any combination thereof.
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Blotech-reiated Inventlons (m)

xamples of Patentable Biotech. Inventions

- nucleotides (DNA, RNA, gene)

- peptides and proteins

- natural compounds in organism

- processes that are not essentially biological processes
for the reproduction

- non-plant or non-animal living organism

* Animals/plants can be patentable when
they have been subject to modifications that serve to
distinguish them from animals/plants found in nature.

Patemablmy of
Blotech-rela ted Inven t:ons (IV)

Microorganisms
- “ Diamond vs. Chakrabarty” ('80)
* “Anything under the sun that made by man is patentable”
¢ Plants
- ‘Asexually reproduced plants’ by Plant Patent Act ('30)
- ‘Sexually reproduced plants’ by PVPA ('70)

¢ Animals
- ‘polyploid oyster ('80) : patentable subject ?
- transgenic ‘Harvard mouse’ ('88)
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24 © ‘Patentability of,* -~
Gene-related Inventions (1) =

What is a gene ?
- the fundamental physical and functional unit of heredity

' _"Patentability of -
Gene-related Inventions (i)

translation

transcr iptiony,

Genetic information Gene expression

EYGTACTTATA AGGTOGTTC

b A1y Val Lie Tyr TRy
STOTCCCCA TIGOTOAATY 0

C¥s Lis Mer Asp Val Ser

TAAATGATT TCAGYIGCCTIT, :
o 133

TTQAAGAUA AATATOAAGTE &
“6 Ser Gla Vil Cyv Gl

36 183

F4CTTCTOCA TOGAAAAATT

Fie Asa Bis Levw His Vat

£OCOCAGTO TAGCUTACTIC '7s
73

DNA sequence DNA is a chemical, Amino Acids sequence
when placed in an appropriate environment,
will direct the synthesis of particular & specific proteins

— e p— - e ey
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Gene-related llnvent‘lons (m)w

+ Are patents granted on an individual’s gene?
- No, patents do not provide any right to a person or
the genes in his or her body.
Patents are granted on “isolated”gene products
which has real world applicability.

o Patents for DNA fragment ?
- Yes, if the research discerns the role of the gene,
ESTs (expressed sequence tags) or
SNP (single nucleotide polymorphism)
in potential commercial application.

Gene-related lnventlons (N)

Lack of Utility

Tdentification of Function &Utility >
l Patent
Application

Developing
New Drogs
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Human Gene

Transgenic
Plant

Transgenic
Animal

SNP

EST

Stem Colls

Human Embryonic

US 4,259,444 ('81)

US 4,703,008 (87}
US 4,766,075 (88)

US:4,684,611 ('87)
EP 448,511

US 4,736,866 ('88)
US 5,712,098 (198)
US 5,817,479 ('98)

US 5,843,780 ('98)
US6,090,622 ('00)

Function or specific, substantial & credible urility
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Gene-related Iﬁventlon (||)
Credible Utility

- An asserted utility is credible unless the logic underlying the
assertion is seriously flawed, or the facts upon which the assertion
is based are inconsistently with the logic underlying the assertion.
* polynucleotides used as probe or marker : credible
* protein as an antitumor agent without working examples : not credible

+ Specific Utility ( vs. general utility)
- The subject matter claimed should be specific.
* polynucleotides used as probe or marker in the absence of
particular gene or chromosome target : not specific

Exammatmn Pgactrce of
Gene-related Invention (i)

Substantial Utility

- If the invention requires or constitute carrying out further
research to identify or reasonably confirm a real world use,
it does not have a substantial utility.
* basic research just for the properties of the claimed product itself ,
or a method for treating an unspecified disease : not substantial

+ If credible, specific & substantial ,
“Well-Established Utility”’

* Throw-Away Utility : neither specific nor substantial
Transgenic mice as snake food,
Recombinant protein as animal food supplements, etc
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Exammatton Practlce of
' Gene-related Invention (v)

Example of Utility Examination

Claim : The isolated protein consisting of the amino acid sequence
set forth in SEQ ID. No. 1

Specification : Asserted utility curing Alzheimer’s disease

(but no working examples)

ANALYSIS
- It is not an well-established utility
since there is no evidence for the activity of the claimed protein.
- Then, does it have an asserted utility ? Yes
- Is the asserted utility specific and substantial ? Yes
- Is the asserted utility credible ? No
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Human Genome Sciences. Inc
Enterococcus faecalis poiynucieotides and polypeptides

19871 V‘H

Sequence
Examination

o

KOPATIN 1.5
1

4315

ONA
Enterococceus fascalis

nucleic acid. dowle, !inesr
1

ssgiceatca cttgesagtc gtitictgte statggcoga ctagetcagt gecaccagoe

coectgatce
asatattcat

catgastcsa
otagattitte
ctectittes

stascgatia ttitagecee scetigrion
cgecoiacct t1agococta sattcogets aacoecates
tottcassca
tecatcaatt

tegatettgt

tttctatast
toocteesta
otaasgigte
gooctigttc
cotcasgees
ocpascgttt

aoatettett
ceagttoctt
ccaatatecs
ttatteactt
oteattottt
atatestett

stgoegeata tostomastt getctteact

ttetttcace goagtiasan ttaacotoce

occctetity atasscantt tatctsasat
teagocattt

ttititgtas santcattte clagategta

tittoaatga ctttctiing gasgecattt

tastgtaate
ceagcoocay
algatgeact

stgoctatos
sateaatits

ocatigigta
cettegattt
sgtasstect
eetigeceat
gaccatttan
aceattigas
cagtesgtte
tttgcaatta

casttttoeg
toacaggnat
actottige:
scegtigact
gecassacas
tasactgasq
cagttctatt

cttitogtta

atccstglag geltccceta sagtiancon
tttticatlg sataceattt tsassaccoo
fataceatee cagtaigios ctigigtett
gtecgtttct ttttctaeca ttocsttece
sasgangicg ¢titocoote gttegtcass
cacegassag tlatcaceee tictatgtte
ctactcetct ttismaset! tgamcattct

1tocatateg
gt tattc
atcocoogac
tittgasass
tecattasat
camcacca
egetictttt
ttisacgtas

)

SEES85EINEBLEA8E s,

1gttattett

tagtictaas tattatgett

cagtection
tettacooat cogtigtice goatgagtol sagegecatg

trrttitget sasottacty

pattaactig 11astogceg
ctictascac cgsatsacct ttogcceage cagetgtpet
stiatanica atieatitte

stgteccect tiasccacga

tteeatotes

oettttteac
catoetigos teceattig scasticott tigecosttc

attagoeglo gecactasty
Qoottocags stttgigeey

asatttogee cticeattaa
clastogeag tasntcpllt ttimgoectt ccacaetttt
tteccttace agcastgact pogtcastcs coactttity

Submit a sequence listing as a

- computer-readable
- standardized (WIPO ST.25) format !!

.. enforced in Korea
from 1 Jan. 1999
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cenfammg Large~srzed Sequ
ence Listing

+ Application No. 10-2000-07005552
Applicant : Genset, France R
Size of Sequence Listing: 5.4MB

(A4 3,000 pages)

¢ Application No. 10-1999-07010172
Applicant : Human Genome Sciences, US
Size of Sequence Listing: 4.2MB

¢ Applicant: Helix, Japan
Size of Sequence Listing: 26MB
(A4 14,500 pages)

KoPatentiN software for sequenc Appiscant
e isting
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Planmt

Partof
human body

Human £8 cell

Yes (with indication of a function and utility}

Yes Yes Yes

Yes Yes

‘ Yes

Yes

No No
No No
g =

Yes
Yos
Yes
Yeos

No

No

Yes (animal}
No {human)

« Traditional Knowledge & Genetic Resources
- Definition, Scope of Protection, sui generis System, etc

Recent Emerging Issues on B -

ioPatent

- Access and Benefit Sharing (ABS)

¢ Impacts on Research and Development

o Impacts on New Product Development
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on‘Genetic Inventions, IPR and
Licensing Practices (Jan 24-25. Beriin)

¢ Impacts on Research and Development

- German survey (Max Planck Institute) : 25 Institutes
- USA survey (U.of lllinois) : 45 Universities & Firms
- ltalian survey (U. of Florence) : 2,000 world-wide drug R/D projects

* Most non-commercial research uses O.K.

* Use of research tools was not seen as problematic

* Conflict over competitive use of diagnostics using
patented genes

¢ Impacts on New Product Development
< PROBLEMS>

- Expansion of broad technology
: Growing interdependence among patents, multiple patent holders
- Licensing transaction cost, Disagreement over patent values, etc

* “Royalty Stacking” problem

< SUGGESTED SOLUTIONS>
- Consortium, Collective Right Org., Technology Transfer Org., etc

* “Patent Pool System”
Model) MPEG-2 Patent Portfolio License : 400 patents in 39 countries
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Thanks for Your Attention !

Mi-Chung Ahn, Ph.D.
Genetic Engineering Exam. Division
Korean Intellectual Property Office
Tel) 82-42-481-5593
Fax) 82-42-472-3541
E-mail ) michung@kipo.go.kr

[End of document]






