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]
aqigﬂﬁﬁu%ﬂnﬁu;ﬁuﬁwﬁm Stanley D. Schlosser, "Patenting Biological

Invenbions“, Toledo Law Review 12 (Swnmer 1981), p. 928,
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*'see specifically Stephen A, Bent and others, I[Intellectusal

Property Rights in Biotechnology Worldwide , pp. 399-407 3

Donald S. Chisum, Patents 1 A Treatise on the Law of Patentabiligy,

Validity and Infringement (New York: Matthew Bender, 1986) Vol. 5

at Appendix 33 Karen M., Curesky, "International Patent Harmonization",

Law and Policy in International Business Vol 21, No. 2 (1989), pp.

289-308 3§ and see dgenerally Manfredo Macioti, "Economic and Legal

Dimension of Invention", Impact of Science on Society No. 147, pp.

213-221 ¢ F.K. Beier, R.S. Grespi and J. Straus, Biotechnology and

Patent. Protection (OECD 1885)at Annex D § U.S. Congress, Office of

Technology Asessment, New Developments in Biotechnology t: Patenting

Life (Special Report, OTA-BA-370) (Washington DC : U.S. Government

Printing Office, April 1989) Chapter 10.

‘3‘5uﬁ patents, utility models, industrial designs, trademark,

servicemarks, tradenames.
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¥t 2.1.6 (f) 2.

ahi 5 2 Beier, R.s. Crespi, J. Straus, op. cit., at page 273

Joseph Straus, Industrial Property Protection of Biotechnological

Inventions (July 1985) [Bureau of WIPOl, pp. 82-83.
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e . Baxter, World Patent Law and Practice (New York:

Matthew Bender, 1981), pp. 167.7-167.9.
29AMT WIPO ﬁaﬁwLﬁﬂTmﬂauﬁﬁmmﬂaouwuﬁnze Stockholm IuSufi 14
nangen 1967  Swatiofuld 26 wmaem 1970 flunnsnenessdnisTening
st ind TmilusediuTeninefquia Cintergovernmental level) uaeTaeifng
Lanﬁuﬂmao the General Assembly of the United Nation quﬁuﬁ 17 $UIIAN
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N9 AUNDBD 9 the United International Bureaux for the Protection of
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Lﬁuauﬂﬁnmao WIPO, see specifically, J.W. Baxter, Convention"

World Patent Law and Practice New York: Matthew Bender, 1981 Vol. 2,

p. 167.7 and also note 1.
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Property Rights and the Uruguay Round", The i'orld Economy Vol. 11,
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Gene Hunbers : Biotechnology and the Scrambel for Seeds (London ¢

Zed Books Ltd, 1989). p. 167.
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*®Brainerd Currie and Pasquale J. Federico, "Patent"”,

Encyclopaedia Britannica Vol. 17 (1968), pp. 449-455; Fritz Machlup,

"Patents”, International Encyclopedia of the Social Sciences Vol. 11

(1968): 461-4723 Donald S. Chisum, "Patent”, Encyclopedia of the

American Constitution Vol. 3 (1986), pp. i366-1367; Donale S. Chisum,

Patents ¢ A Treatise on the Law of Patentsbility, Validity and

Infringement. (New York: Matthew Bender 1886); Robert A. Choate and

William H. Francis, (eds) Cases and Materials on Patent Law

(including Trade Secrets~Copyrights-Trademarks) 2"% edition (St.
Paul, Minn { West Publishing Co., 1981)3 Rebecca S. Eisenberg
“Proprietary Rightsand the Norms of Science in Biotechnology

Research", The Yale Law Journal 97 (December 1987), p. 180 note 73

U.S, Congressy Office of Technology Assessment, New Development in

Biotechnology : Patenting Life (Special Report, OTA-BA-370)

(Washington DC : US. Government Printing Office, April 1989), pp.
4-5, 29, 37-43: Giles S. Rich, "Principles of Patentability", The
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Patent Act of 1933, Ch. 458, 53 Stat. 1212.

|

Patent Act of 1939, Pub. L. No. 593, 66 Stat. 792.

See specifically Brainerd Currtie and Pasquale J. Federico, "Patent”,

Encyclopedia Britanica Vol. 17 (1868), p. 449; Rebecca Dresser J.D.

"Ethical and Legal Issues in Patenting New Animal Life", Jurimetrics
28 (1888) at note 83 Rebecca S. Eisenbersg, "Proprietary Rights and
the Norms of Science in Biotechnology Research" loc. cit., at note 7:

Robert A. Choate and William H. Francis (eds) op. cit., pp. 82-83.
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and the Law (New York: Clark Boardman, 1985) % 2.023 U.S. Congress,
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Patenting Life (Special Report, OTA-BA-37@) (Washington DC : US.

Government Printing Office, April 1888).

“‘gquunﬁ 3 #tof 3.2.2.



59

LﬁuﬂisLnﬂﬁiﬁaawuﬁuﬂfaaﬁaﬁaﬁ%ﬁmTﬂﬂﬂguunﬂﬁnﬁﬁmf aéwonﬁwamdwuﬁqﬂ Tuau
fotimuardn uauﬁuuu?ﬁuiwaemﬂwﬂiﬂﬁougvéﬁnﬁdﬂ“z

aguaneAngiing lulse inaaudgo suin fiiofodn 1 fuinToslio
dédafielunstntioswatse Tomdnns iarugharosina TuTaffanw  tawneTudl 1987
friinendndtng 1oy §liEnstnsuninaTuTadan g 1,476 doifla
nf 1986 Liuduon 244 afiy uazaunTefiefediuifiousnsiau 1988 FmmnnTIe

a

o v ) =1 o8 w A2 ﬂ. =2 o gu

anansiinao tna ulatidianw e 6,900 atiy” LuaLnﬂTuTaaianqwnOLﬂuaoﬂva

. o v o o 8 k2 o 2 oW G‘:« ﬁ 0 o
WHIANETT AR TMINEIAY ATRa1TanT MianstiaTadn 9 L e lumudediwue
uat s Jou lywesnTr0vednsiing aonsnga?u 35 U.S.C. 181 ¢ng  U9AIINUU

© o O o 22 o w d }
ud9anatnnne1luad Chakrabarty #7ingudndiing (PTO) A ldoanuuwinie
UtRdmFun 7 IiAnGinssoRefiiineng  (Manual of Patent Examining

Procedure, Chapter 210@" Patentability” at 2165 Patentable Subject

Matter—Microorganisms)44

42

Qquunﬁ 3 ﬁ?iﬂﬁ B2 3 qu The European Patent, Convention

- o v » w fow w ¢ ¢ . ’ &
1961, ¥M51 53 (b) ﬁwunqﬁﬂﬁ%nﬁumﬁmawugwﬁuaawuqﬁmq (variety) o819 15finnu
wisanfianizeaim ianilinasio  "wu" (Onco Mouse) luil 1988 udim9IRdANG

Y » 3 e a o 8 1 o & o Ve
fminnald EPc Folgfunivufias  wReanlwinfiees EPc  AuffenlulalinnTiaue

1
r=d

E ; o4 v ' ¢ o o o
Directive gwaiunwféuﬂfoamawﬁuauﬁmv 9 unh 3 #%of 3.3.2 1Z90570n 113
» ‘o a' v Ln 0 F= ‘
Margaret Llewelyn léinatnfietiwnfidrénfonts tienmanalunnsinenaans
uﬂtquﬂﬁﬂuﬂuﬂﬂﬁTTNﬂﬂ Margaret Llewelyn, "Animal Patents : Lawyers

Call the Tune", New Scientist (British Edition) (December 1, 1990),

p. 18.
**0.5., Congress, Office of Technology Assessment, op. cit.,
De 3»

““@Tuﬁdiaﬁ 3.1.2 (1.



60

al L3 o "IJ b4 =3
1. Loau‘muazwanwuuamaoaunamquuaﬁnﬁumf

ﬁaﬁwnummaoaoﬁ%mquﬁoﬁn%ﬁmﬁaﬁuﬂaaﬂuﬁwuunﬂﬁ A1
< o o 4 o v ) ¢ ) é
"Qﬂﬂaqﬂﬂﬂﬂuﬂﬂ?zﬂﬂﬁ wIaauwuman ludaneassolse Tamire enseinuns LATDIEURT
on ‘ 1 W o o d a‘a )
AR MNT T usaaanﬂ?anauuvoﬁmq“s wTontimnnae lafiomafitiannlual wae
4 I °» 8 v o e ! - ) v o
a77auTe ol uaagﬂﬂaguua1u17n7uﬁnﬁum7mwuﬁaLuaﬂuu Taadi Jou Tanaedorinua

b4
aauntiditt 1eun

45ﬂ71uuuﬂﬁmaq "composition of matter" Walker Tugﬁﬂ tﬂu

mMmmInsind 1 sundunile Feoufie amlsenoun el (chemical compound)

"mechanical or physical mixtures, alloys and a great, variety of

4 °o o o .
things." Usnanniu QWﬂﬂWNNWﬂE1180ﬂWﬂ§G1uﬂQ Diamond v. Charatarty, 100

‘ g o v
S, Ct. 2204, 206 U.S.P.Q. 193 (198@) BGWHTEﬂQUﬂGQ?ﬂqatﬁaﬂmﬂ3733ﬂ3m8
5 5 oo 4 3 o o -1
ﬂ151ﬁ0ﬂq0ﬁ773ﬂ1 977089 29alTENOUNINNALBY 2 TUR  UIBNIANIU URE
é : & o 2 =
aﬂﬂﬂizﬂaumaﬂaGmOGNGHuﬂDWQLﬁuuaﬂﬁoLﬂu {chemical union) RIBNITHANNATU
= v 3 ™ o
’BO\?ﬂa\lﬂ “700’1QLﬁu uid 1094180 49 w2199y Donald S. Chisum,

op. cit., pp. 1-18@ note 23 Schering Corporation v. Gilbert 153

F.2d 428, 68 U.S.,P.Q. 84 (2d Cir., 1946) TMLﬂQR1ﬂﬂ5ﬂtﬁudquﬂ7¥ﬂBUﬁDG

G b é ' e 5
pHA2RY nnaﬁwtﬁuaoﬂﬂizﬂauuuoqmq 1bid., pp. 1-11 and slsoc note 3

MINKNIEED9  "manufacture” 1uﬂﬁ Diamond V. Chakrabarty 1%

! 1 oo 3= ‘Il ﬂi
aumamEngenanite Taed1efisdseifinnsoonnguang The 1852 Act  89AIMAN

yo¥uAniiing lanuumtinli Tésamnd shunudrinTu



61

1.1 Novelty™®
: [=3 ‘3 2 + 13 dbu o8 o
Aotredugiugoaring i liviufii3mdalings TanaTubre Lna

o p 2= o w -} o ‘ o y =3 ‘8

w0 lasinsrasednatinTuTonThaniussonefnuur o sRsllrefugne lulse ind uae

o8 = 2 * o ‘; 3 a‘ g o v d

getreina wTowpfnssadrediu (RefuneuitaBnreduanging amaluiat 1 8 A
) o v (37 q o ‘ i c'n’ .

i Vienautiwo vAsseiug ludnilidely (grace period)™

1.2 Inventive S'c,ep48 (Non—-Obvious)

} o 4¥ ' o v 6 [
Aotlredudiuaedios L infise3ng soynnadifianud ugly
o ) P o v ol a dd & v oo oo » y
\Foath 9 M nafe axdosfitumnilseugigsiunitdsiitaelsinguiuay 3o
TR veoe ’ »
ﬂ?ﬂuumﬂﬂ1ﬁuugﬂﬂﬂQNﬂﬁﬂuiﬂuﬂmﬂuﬂﬂu17ﬂn71u1ﬂ

1.3 Enabling Disclosure

o y o ‘ o
nwsﬁeqﬁwaazLaﬂﬂmaoﬁcﬂ7aﬂv§ﬁacawu17nLmﬂuusiﬂwu

ANHMELALATEINNANT LUNITUARLAENTT LE ﬁoﬂwsizgsﬁaaeLﬁﬂnﬁanéwaﬁaaﬁﬂtau

Se

ﬁaaa’an‘ s o 4o o o 8 o ' ot[m»' Clw &
Ut uﬁﬁﬂQHQQﬁaOgﬂieﬂﬁﬁﬂﬂzﬂ1§0uu ANTUTTENERINRTIIN “Q‘%ﬂ?ﬁqm U TUUU

AunTanansuesnan 16

*$735 U.s.C. 162 fl1109 novelty sioinaTulaBiinu qundl 3.
‘ g o . 24 ow
*7yseTamiain srace period uﬁaqLﬁuuqmﬂisumaoéﬁuﬁasuﬁnﬁums1u
: o 48 & voios v v voe av o v ¢
Aoy eausiu usagnunaﬂuﬁuwuﬁnugﬂumaﬂnﬁUﬂsiunwaagwnwa wFo lumudatiug
n‘ ugm ) zx‘a’ U ¥,
Lawwetﬁugﬂsxaug Fotuda limwuns I weainuanadun Lweuws foyaatn 18aTe

ﬂgaiﬂﬂﬁﬂﬁﬁ R.S. Crespi, Patents : A Basic Guide to Patenting in

Biotechnology (New York: Cambridge University Press, 1988) at

Appendix 4.

%35 U.S.C. 103 {1989 Inventive step #DLNATL1AGEINW
aunit 3.
]

**35 U.s.C. 112 afpnmTiduliferiwuadanarisodsiiin Tuumh 3

#toh 3.1.1 (9.



62

1.4 Industrial Application (Utility)®°
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S*p.s. Crespi, Patents : A Basic Guide to Patenting in Biotech-
nology (New York: Cambridge University Press, 1988), p. 783

Joseph Straus, Industrial Property Protection of Biotechnological

[nventions. July 1985. (A paper plrepared by Dr. Joseph Straus at
the request of the International Bureau of WIPO 1, pp. 33-42;

R.S. Crespi, Patenting in the Biological Sciences (United States

of America : John Wiley & Sons Ltd., 1988), pp. 33-65.
SznﬂséwoﬁnﬁiuwauﬁmﬁaiwLﬁunﬂﬁﬁwaﬁnﬁﬁﬁﬂsuﬁnﬁnwwﬁgﬂmaon17§uﬂsae
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stwzﬂWquauﬂﬁsazLuﬂ%nﬁuansaﬁw1ﬁoWﬂ s ng¥a R.S. Crespi, Patenting

in the Biological Sciences, p. 33.
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**Ipid., at page 52.
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1. nguuneAndlias (Plant Patent Act 1930)7°
fiow 1 n.a.1930 Alneudnilinsanigeinim  (The
United States Patent Office) |UfiasnylidnGimssiotis éhaiwua 2

1 o I’)’ . ) o~ =D o
Usen1s  nane UsenTusaun Qﬂﬂﬂ?ﬂuL?O?WwﬁLﬁuwﬂwaﬂﬂﬁﬂﬁ77uﬁ1ﬂ57 1

S®See specifically Iver P. Cooper, Biotechnology and the Law

(New York ¢ Clark Boardman Company Ltd., 1985) at chapter 83 Donald

S. Chisum, Patents: A Treatise on the Law of Pstentability, Validity

and Infringement (New York: Matthew Bender, 1986), p. 1-248. 1-1-273;

U.S. Congress, Office of Technology Assessment, New Developments in

Biotechnology : Patenting Life (Special Report, OTA-BA-378) (Washington

DC : U.S. Government Printing Office, April 1989) ;3 Stephen A. Bent,

Richard L. Schwaab, David G. Conlin, Donald D. Jeffery, Intellectual

Property Rights in Biotechnology Worldwide (London: Macmillan,

Stockton Press, 1987), pp. 460-470.

And see generally Stanley D. Schlosser, "Legal Protection for

Biotechnology in the United States of America", The Protection of

Biotechnological Inventions in the Field of New Plant Varieties : Legal

Problems and Practical Solutions (Fifth International Colloguium on the

Protection of Plant'Breeders' Rights held in Washington DC on 18-11
September 1988) (Washington DC : CI1.0.P.0.R.A., 1988), pp. 9-28 ;
Anthony B. Diepenbrock, "What Route? - Patents, Plant Patents or

Breeders?", ibid., pp. 213-225 ; Stanley D. Schlosser, '"Patenting

Biological Inventions", Toledo Law Review 12 (Summer 1881), pp. 925-3844.

S7Latimer 46 0.G. 1638 (18389) uazgunﬁ %119 3.2.1 (.
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(Plant Patent Act 1938 (PPA))°° TﬂﬂuvmqﬂfsaoﬂnasﬂﬁnWQLﬂﬁmiﬂﬁfuuﬁau

“®Donald S. Chisum, op. cit., at page 1-248.1 note 1 ; U.S.

Congress, Office of Technology Asessment, New Developments in

Biotechnology : Patenting Life (Special Report, OTA-BA-37@)

(Washingtion DC : U.S. Government Printing Office, April 1889), p.71.
ﬂl o v © K ‘
**1 1928 Tafimuensafiarsenisduasas laenguunsdniiag uaeinuminiug

ﬁﬁﬁﬂ?eauwaﬁﬁk%qquﬂ A.f. 1930 Joseph Straus, Industrial Property

Protection of Biotechnological Inventions (WIPO, BIG/281, July 1885)

at paragraph 75.

““Public Law No. 245, 4@ Stat .376 (codified at 35 USC $%
161-164) The President Hoover Q9418 The Townsend-Curnell Act in
1938, Stanley D. Schlosser, "Patenting Biological Inventions",
loc. cit., p. 926 5 PPA ifwumiigiRusnuacdions Suumingd i fenfian GaudR
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Life (Special Report, OTA-BA-37@) (Washington DC : U.S. Government

Printing Office, April, 1989), pp. 9, 69.
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cmnnessseat 8ldluanaminensdneiAaad In Re Arzberger 112 F.2d 834,

46 U.S.P.@. 32 (C.C.P.A, 1940) the Court of Customs and Patent Appeals
o w0 " e o‘lia bl1 o é » o 3 ﬁa 5 ﬁa’l
Sudun "bacteria® D118 wiialumednenmandudredainuiuiiy 3oL iuniuiuen
wa » o ' » s ) [
s Rresmrsenngrnelimaminsme oTies lumamanening ot e lafana 168

A ez N Lawe 16 PPA 73 384w (micro-organisms) 138alud) 1966 uaelul
2 @ » » ) ) Y
1976 the Plant Patent Committee f I6LAUDAININADINITAINATY Toanisudle pra

uaetﬁaTﬁ%uﬁu UPOV. Iver P. Cooper, op. cit., P. 8.8 and also In

1
o o

Re Bergy, 596 F. 2d 852, 201 U.S.P.Q. 352 (C.C.P.A. 1979) (oA ue

]
o4 * 2

09T nanatie Awnnae lisnluanamansssaaresdnFednfiadensi ¥,

1y uare@nuiowa; Ex parte Hibberd, 227 U.S.P.Q. 443 (P.T.0. Bd. Pat.
App. & Int'f 1385)" Plant tissue culture” ldNrmueamansune 35 USC $
161 49lu Bergy 1ﬁﬁﬂ7wuuazﬂaumemaoﬁwiﬂﬁﬁﬁiag1%1u pra  Thwansaudelu
amnein 9 1 Fesdalimudedill % fw lu useeanuTawa Donald S. Chisum,
op. cit., p. 1-254 and note 13 Stanley D. Schlosser, "Legal Protection
for Biotechnology in the United States of America", loc. cit., p. 15.20;

iver P. Cooper, Biotechnology and the Law (New York : Clark Boardman

Company Ltd., 1985), p. 8.8.
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2., Tuber-Propagated Plants 15uﬁ Irish Potatoes {{a¢ Jerusalem

» [~ =1~ u‘ d o |ﬂv ‘,ﬂ'
artichokes stﬁeiuiunﬁwouﬁnnTﬁmﬂwawunaﬂLuaﬂuﬁﬁ uﬁﬂquutﬂuwﬁn1§ﬁ1u
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fireneiug Viwdu L @enfudud 143 umine fonsus Tan®

3. Plants found in uncultivated states.

Fofmuan1s ianating (Requirements for Patentability)

Safanan T WanetnT IdmnummiadRt aedoafianufiien  war L funia
. - 1 oo Sa6) ) A | o 37 V) o o= o
VAot Tni TeeAg5ut 1490 L adaniug uauuqmauunTaﬂnd1ﬂﬂ1unﬂ1uuﬂ fo  Sew
) o & & = ) o 3
u (Novelty) fduifuadousn (originality) liusngiilewndow

(Nonobviousness)

®®lver P. Cooper, op. cit., p. 8.9% Stephen A. Bent and
others, op. cit., p. 468: Stanley D. Schlosser, "Patenting

Biological Inventions," loc. cit., p. 926.
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(a) Asexual Reproduct.icmEE
P~ o & aoe c‘a’a‘ du‘ P (5] ]
nuEHA ﬂWTNRN1ﬂﬂﬁiﬂ17auﬂuqﬁﬁﬁﬂluaﬂwuq (seeds) L% AVTHOUUD
(rooting of cuttings) @owdy (layering) o (budding, grafting) %39

s 9 =4 2 o ") o s
TQﬂ?ﬁﬂWTGu FanTnTEN LEUN QﬂﬂﬂqﬁaﬂﬁmgmgUﬁuﬂiﬁqaﬂﬂﬂﬁuag

®°35 USC Section 1613 LWANATSIANTRI] "°ﬁ51ﬁnﬂ1ﬂu§uniaetawwa
untifiedn Taanssu%%ﬁuﬁﬁﬁiaﬂﬂLuﬁaﬁué \Hosananiintod iuan finfwanTas
Lugﬂﬁu{ ﬁﬂawuiﬁuﬁuaumaoﬁuéﬁﬁuwn ARNAD WﬁawamaWﬂﬁufﬂﬁQnﬁaqnwuﬁu{L§u1ﬁ
%dgﬁotﬁuﬂquﬁqunﬂoﬁnﬂﬂﬂﬁaﬂéaé Stanley D. Schlosser, "Legal Protection
for Biotechnology in the United States of America", loc. citsy Dv 16,
Stephen A. Bent and others, op. cit., p. 448; uaﬂqannquaﬁqﬂdﬂq
41 9sindiasenoufuAINNINNT0 I LAUATAT uazﬁnﬁnﬂwﬂwanéiwnﬂsﬁuﬂfaoﬁmﬁwﬁmTaﬂ

o o Y o = ) (YRS o
b Naﬂuuﬁqﬁt b ﬁuﬂ'\?'ﬁﬂ'ﬂ')q INTURNLUREULATED \’d')uwuﬁqﬂ‘f‘f”uagﬂ \’u'\“lﬂéﬂ'\‘fﬂ'}uqaanﬁ

& w4 -
m’lutﬁm’-'i'l'naoqma’mm‘mLuaﬂwuq Joseph Straus, op. cit., p. 61,

paragraph 51 § see specifically Iver P, Cooper, op. cit., Dp. 8-3—-8-53
Stanley D. Schlosser, '"Patenting Biological Inventions", loc. cit.,

p. 926.
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(b) Distinctiveness®’
ﬁﬂﬁuaeﬁaoﬁﬁnﬁmeﬁunndwaaﬂwoﬁaLauawnﬁﬁaé 10N 1MUASINATIN
i FonTasetre lndgatudormniosm il (rovelty)  waeni7idaiue
ae9uwo LtWyy (adequate disclosure)
(c) Originality and Priority
Fotmuasenanaoudn saeitim « foraan 14l WwTEm iR
ﬁ%ﬁﬁ1§mﬂ1ﬂﬁu§7ﬂﬂLugaﬁﬁgumautﬁuﬁwﬁu unae lewa™®
(d) Novelty®®
Wl funtid@ansing section 102 il ludruzesfiafuuly

v .
F954%78 The Senate and House Committee Reports 15&111unﬁmﬁﬁﬁ1u71u

! i v
wﬁnuu?uﬁ77uﬁ1m NG NﬁﬂLﬂﬂTﬂﬂN‘ﬂLﬂﬂ?ﬂﬂﬂW?LWﬂﬂLﬂﬂﬁ

®735USC Section 161 %0 The House and Senate Committee
8 o 9 ° a‘o 2 3 8 =g
Reports 1§ lHuu18ar09 "a distinct variety” ansauefiin Miusneislinenasufe
Fnuuea09it L1n A RsinumnlTa MINTou AININETTD AN NTOANMIETDIGN A0
3 'cl.' a o
aon U WA uarinn wawaAmn UAEAUA W Fapuunnaiviiaedioaiasanie  "ama”
(degree) i ifuddy M1TRAITINAIINLANGD 1B IRNMULAINGN the Patent Office

o D Vo A ﬁ’ (=4
ﬂiznﬂmﬂunWqﬂanmmaquannuﬂﬁﬂni .++ 70 Yoder Brothers, Inc. v. California -

Florida Plant Corp. 537 F. 2d 1347 @@ % 19019931901 "Distinctiveness"

UHUADIABNNYYDS Utility lae Non-obvious 935 USC 103 U.S. Congress,

Office of Technology Assessment, New Developments in Biotechnology :

Patenting Life (Special Report, OTA-BA-37@) (Washington DC : U.S.

Government Printing Office, April 189838), p. 72, Box 5A,

®*®See for more details Donald S. Chisum, op, cit., pp.
1.257-1.262.

®%35 USC Section 161 and see for more details Ibid., p.

1.266-1.265.
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(e) Nonobviousness
Formuadenaniinge lah fufusdainavirumtinifee sAngiing (35
USC Section 183> w4 ldfunsliansiinssiefiy othannifeatunfola  wure
Ty PPA 1030 Section 161  famualiiumingansingan 14 1ad i ena 1 13
aﬂwogu aﬂ?qi?ﬁﬂﬂu The House and Senate Committee Reports éauﬂﬁmﬁa
9 1930 lifansanlsedugenaniiuddy wnusiolianTunauaniA distinctiveness

(1A asexual reproduction unu”

ﬂq773q7qgag;ﬁﬂguagénﬁg?ﬂﬂfgg (Specifications and Claims)
o a' a' (=554 o8 = ‘ ! o3 L Dw a7
Teat L dun L Wotiurang tn Tl NOGﬂﬁTBﬂDULﬁ%Lﬂﬂ?ﬂUﬂﬂMﬂQﬁNﬁﬂaﬂﬁUﬂT

) d d v o v e o
aenelsfionn  lu PPA 1939 ﬂ1ﬂ?sgi@ﬂ1wuﬂiﬁﬁwu7uwﬁLﬁquﬂuLaw1%1u Section

i o~ o D‘ ) oV 8 1o L3 oo ) y
162 Aa1ee luanTwsTauie L Wore Tudngimauu 1uqqtﬁuaaonqseﬂuﬁsug151u 35 USC

7'35 USC Section 161

74 @ ohle , g} o 2 o
Tutlve L &unitef  Reports ldnanBiludmil  arsdiedularns Patent

» W o o Vo e v 8 o9 < N
Office sofnuueimTasoesod fifior uulldiseiouddy In Yoder Bros., Inc. V.

California-Florida Plant Corp. 537 F. 2d 1347, 1378 n. 34 ("™ Cir.

1976) gu617ﬁaﬁ1wuﬂ nonobviousness 1ﬁﬁ1u1qiﬁuﬁﬁ Donald S. Chisum,
9
op. cit., p. 1.265-1.268 ; U.S. Congress, Office of Technology

Assessment, New Developments in Biotechnology : Patenting Life

(Special Report, OTA-BA-378) (Washington D.C.: U.S. Government Printing
Office, April 1989), p. 72, Box 5A.

TRAT OFsRy ¥ 1161 2 "ngxﬂmﬁﬁqiﬁuswﬂauxﬁaanﬁamaﬁn%ﬁaimae
RauseRuduTomaduun il uduldfunyren inadiy Viuugiae T8nnsnann i

a¢in93u" Donald S. Chisum, op. cit., p. 1-268, note 1.
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Section 1127°  (fmouddenwrvan e niiifieed1d7* (el The office
uasﬂ1a15m71aaauuauﬁaﬂiqumauﬁﬁmaoﬁﬁquﬁ75 WnTUERIN WL HDUTENDURWT TN
ﬁaqLﬁunﬁuﬁLﬁauﬂﬂcqﬁtﬁuﬁﬂumuﬁumﬂdwoﬁouuﬂmooﬁﬁﬁaﬂauaotﬁu1ﬁvs waeun 4l
oranserinledefinannan The Office Honamadrumasiis o ThseTamlunnnsnsaasen”™”
and 1 2andosiudaefei ldursan i inniin  Seliradnaesfin tdn fm een
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nTona

7235 USC Section 112

74w uodM Y o o W o 2 ) veo o vGa o 2
it Inseniindosnumeaosfis  uiidn 168 s saun 1ilion e 16

£~} ; A v £ = [ .
qﬂﬂaguﬂdwuL%ﬂdﬁwma1u17aaeuamuu§Lwa1ﬁgnﬁaamsenu1ﬁ Donald S. Chisum,

OEQ Cito, Pe 1"268-
7Sc.F.R. $ 1.163 (a) 1ﬁ73¥50ﬂ17qﬁ71ﬂazL53ﬂ1ﬂﬂ17W77&%1 AR
2 -~ = o = 1 ﬂ' o i) oo 1) d )
AMTWTTaRaEdin T gar L Searoaiie WAt 1 Baa L ifisein 16 Teendnfie Snumetunnsing
a wa ﬂ s s & o ) o o8 o oo o
anias uarlsesienuiiun  uaesiosuaas T iudunisuaednsacfivan Tae3nh
Laildadatiug Tunsdisii fusir SoasdmaluTisae  Bonsedo sTeyanufiuasan o shiuh

o 8
WUWENYL and see also U.S. Patent & Trademark Office, Manual of Patent

Examining Procedure (3d ed. rev. 1977) $ 1605 (3d ed. rev. 1977) 1493

U.S. Patent & Trademark Office 1ﬁsugtﬁutﬁuawniﬂoﬁu nwiquﬁwoﬁuﬁuﬂﬁag
1ugﬂmaonwequuﬂﬂﬂn§ uasﬁaossquudeﬁﬂLﬁ@maoﬁﬁﬁauma¥u§n§ﬁmf UAEHINANANLR
wied L fudnuuefiv Tunnsine »3» &uaeﬁa07391%Tﬂﬂ?iﬂ1sws7muwm1uwauﬂgﬂ$u§
at note 8.

737 ¢.F.R. % 1.165 Ibid., p. 1-268 and note 5.

77’37 ¢.F.R. % 1.166 1bid., p. 1-268 and note 6.

7*ungu09 the Patent and Trademark Office 37 C.F.R. $ 1.164 &6
S eRnune1093ng LFundasiu Lo 819ane Sendacininnda 1 agng

uanqwn&u U.S. Patent & Trademark Office, Manual of Pstent Examining

a o 8 o8 Voom 4 g
Procedure $ 16190 andiJunfosiudiosdilawieaousinun p. 1-268.
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qu Section 164 U4 PPA 1930 1ﬁﬁﬁuﬂauﬁ The Department of Aguicul-
7 2 aov J ¢:' o w L 8 L 3 1
ture Wuxauamagauauawuﬁaﬂ un PTO Lwa1ﬁ§nﬁum$maawnuudouau?uun The
Agriculture Research Service, Horticulture Crops Research Branch,

Department of Agriculture iHad97189 iRy The Office wargnyiao

n15asla ¢ Infringement)

: ; 0 73 .23 Uﬂg o
ﬂﬁiavtuﬂﬂﬂwuﬂ115ﬁu7UQﬂﬂﬂﬂﬁ13“701%W%ﬂ1ﬂ7ﬂﬂ17@”ﬂ70dﬂﬂuunummmu fio
wﬁnﬂ%ﬁomu1uuTaﬂdﬁﬂ16aunu1iawnLuanuuq’s oty n1tﬁuuﬁﬁtﬂnQ1nLuaawuqnau
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{aiae  Soumiiplt Taei lludrnsae Safiae L Raduawneiulighi o s 13109

7®35 USC Section 163.

2°g . Rep. No. 315, 71 st Cong., 2d Sess. (193@); H.R. Rep.

v
v woOo

1129, 71st Cong., 2d Sess (193@) 1ﬁiugi1 unummmuaa‘ﬁ?ﬁﬂwséuﬂﬁaoﬁn%ﬁnf
lac-' u( d Yo oo oo v dv(a’av
6 9 mawﬁnmﬂﬁﬂwunﬂﬂtuaﬂ TaaTuﬂwuanoszﬂunwswaeTaﬂLuaauuqnuaﬂumzﬂse

o ¢
mwuwug Donald S. Chisum, op. cit., p. 1-271, note 2.
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VsiTanstinsd i umsaetda  udin wuquuasuaﬂumuLnuauﬂuwﬁn1ﬂsu§nﬁum75‘

®*vader Bros., Inc. v. Califonis — Florida Plant Crop., 537 F.

2d 1347, 1388, 193 U.S.P.Q. 264 (5" €Cir 1976) 037 nTarLiens

303 '

Aadwlduiifiee nglddunate ofiaf l6isuangling ﬁﬁgngﬂnawvuﬂiwaatﬁﬂ a9n
o 4' p7X V) agh 4 dl LT~ ) a' -3 o o
ugqquWﬂwmuwwﬁuuaaﬂmataa SligesdutiantFon1TnTenaeLlins  Kim Bros. v.
Hegler, 167 F. Supp. 665, 668 120 U.S.P.Q. 210 (S.D. Cal 1958) aff'd

276 F. 2d 259 U.S.P.Q. 44 (9*™ Cir. 196@); Cole Nursery Co. v. Youdath

Perennial Gardens, Inc., 17 F. Supp. 159, 31 U.S.P.Q. 95 (N.D. Ohio

o ‘ L c!'au o 3 o (d ] } 13 hJ- 2 (
1936) frr09TanAuaedn L annNansue Lnlo Ui nwsw@aun‘uﬁﬁuao Al dumoeland

Ex parte Weiss, 153 U.S.P.Q. 122, 124 (Pat. Off. Bd. App. 1867) Qauxﬁﬂ

o v o0 8 | . - ] ' ﬂ' * oW ) 8 L3 *
Anetiasiivin la fneudaraon L Aauann L 3179 9ANTURT LU meaeﬁaqqimuﬂﬁwawngnso

anztios lidrae L funn T 14 Teens swSa Tnadox

aﬂwqifﬁmquﬂunﬁ Pan American Plant Co., v. Matsui, 433 F. Supp.

a9 o s o
693, 198 U.S.P.Q. 462 (N.D. Cal. 1977) da lodiatafiudonondnu Tt osin
) > oo 2 ow 54 v 4 v wase ~ oo v o o
nawqﬂﬂﬂajﬂ AvouL a0 915 Eanstinsiuntte  FountiBtid i nlidnwuenanay
1 o o o a' w o w o o al o o v o 'd
ViuBenture sl laudnatiny it dunarnseiantis i 1d¥uingting wTo Lifiaa
Donald S. Chisum, op. cit., p. 1-271 note 3 3 Stephen A. Bent and

others, op. cit., pp. 463-465.
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2., Plant Variety Protection Act 1970

[ov ws ) 3 £ 3 v vo Y o o L s
Wf 1970 anidgifusands doonmindRdunsaciitdoaty o The

Plant Variety Protection Act (PVPA) 19707  1U0a3nnaTeuiniien1nanuna
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maaunwﬂuuugﬂaxwamLuaﬂwuqnuaﬂumenﬁawugnSTNuuuau Qﬂqﬁﬂﬁﬂuéuﬂ?ﬂﬂaﬂqﬂkﬁu

B2a0s ctut. 1542, 7 U.S.C. & 2921 ef seq.,; Pub. L. 91-577.
2 P-4 Iy T % oo H o v dcw ™ o
WA N L UDIAUYLD aunmyymﬂﬁ LuufiaL amuﬂﬁqsﬂseiuﬂw‘rmuwugw‘luun iuasuaa
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Ton LNAAWNE  uAE o TR mmuuuwﬂmﬂémrﬁme w‘lummuﬂfamﬂgnwﬂu
[y o8 v bcm -8 ﬁ =Y E 1 2 ‘l 4:-'
Uinige w39 wu wqu‘luuuu UAE LTUATTAILATIAI NN LULAERTATINLWS

=g ¢
ﬂ?n‘ﬂ%ﬂﬁﬂﬁﬂﬁﬁﬂﬁme Donald S. Chisum, Patents ¢ A Treatise on the Law

of Patentability, Validity and Infringement (New York : Matthew

¥
Bender, 1986), p. 1-273 note 1 3 UﬂummﬂuuﬁﬂdﬂGﬂ?WNﬂﬂﬂﬂWNﬁOdﬂqu
& v o . ’
QmawuﬂiiuLuaauuqnwﬂ1a1uaiwouiego1aunqna1unfsumaoLanﬁu Sydney
Williams, "The Future of the Plant Variety Protection Act in the

U.S.A.", The Protection of Biotechnology Inventions in the Field of

New Plant Varieties i lLegal Problems and Practical Solutions

(Fifth International Colloquium on the Protection of Plant Breeders'
Rights held in Washington DC on 10-11 September 1988) (Washington DC:
€1.0.P.0.R.A, 1988), p. 227. 1l 1961 mmzﬁﬂsamﬂ‘lunﬁ'ﬂq%ﬂum&
ﬂTBLﬂﬂ1§§7NﬁuﬁO£¢ The International Union for the Protection of New
Varieties of Plants (UPOV) t.ﬁaﬁgﬂioaﬁn%aaﬁnwauﬁuﬁfﬁ'ﬁ Foaudgo it
\HmsuAnguaERaATe swianTannTTa35ouRin 1 udn  (asexually reproduced

plants : PPAY Tuil 1970 anifddRuwisauigoininideldoan pvpa 1970, U.s.

Congress, Office of Technology Asessment, New Developments in

Biotechnology : Patenting Life (Special Report, OTA-BA-370)

(Washington DC : U.S. Government Printing Office, April 1989),
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oW -3 Cl‘ o d £ {
andtias Temooniiuludsend (Certificate) uAlTivanaIN LGNS (sexually
o 0 g
reproduced plants) Ituainan 18 1°°  Twlrenaiulilen the Secretary
of Agriculture u88§ﬂ71QNDUﬁDLﬂu3ﬁ07Uﬂ7£ﬂ1ﬁﬁO the Plant Variety

Protection Office (PVPO™*  Tasiildifuniqfuse PTO

(M) Footnote 82
p. 11 and especially Chapter 5 - "Intellectual Property and Plants.”
doumnfngaIn PPA @ PVPA Tﬁnw?ﬁun7aouﬁnﬂsﬁuwuuaeﬂ11ﬂ¥uﬂ§aﬁu{ﬁﬁTnﬂ
funflouitn Sanaiawnedh uaswinon %aaﬁunwswawaﬁufTaﬂqitugﬂ (sexually
reproduced plants) ~ §4 PPA Tﬁﬂqwuéuﬂsaouﬁﬁnwﬁuﬁu{@ﬁuwu wIouTulse
ﬁufquﬁﬁmaﬁﬂﬁufTﬂﬂﬁﬁﬂﬁiguﬁﬁTiLugﬂ (asexually reproduced plants)
udﬁoﬂaaunﬁm@ﬁﬁﬂuuﬁLﬁuﬂ17§uﬂsaqﬁu§ﬁwﬁuﬁ Ibidss Ps 76,

®3pypA Sec. 83(b), 7 USC 2483(b) (1988 uflylufl 1980 1%
AmuaLIaduRTey 18 il fuaniufilégulilsennd Stephen A Bent and others,

Intellectual Property Rights in Biotechnoclogy Worldwide (London:

Macmillan, Stockton Press, 1987) at page 450 and also note 166 ud
tﬁu&uﬁuaendawnwiéuﬂsaeLﬁao 17 1 udiiiefunTaonnde snguansdngtingdie
senirotTein  uarSiotrelemiunanso udnnfae i uaundnss  The
International Union for the Protection of New Varieties of Plants
(UPOV) gﬂmﬂﬁﬂtﬁﬂﬂaaﬂ1ﬂﬁﬁﬂﬁ1? Donald S, Chisum, op. cit., p. 1-274.
®*7 U.s.C. $ 2323 Fineiena1iiiudures The Warehouse and
Seed Division of the Agricultural Marketing Service of the United
States Department of Agriculture. Donald S. Chisum, op. cit., D.

1-273 and also note 2.
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1, fungi and bacteria
2. first generation hybrids
Lquaﬁwn¥uﬁaﬁﬂL%u1uuﬁasﬂfzLnn @ first generation hybrids
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55Lﬁuaeéﬂmqﬁ15¥UﬂwiﬂnLﬁuaﬂnﬂ17§uﬂ7aqﬂ1uunﬁm@ﬁﬁ TivuiisfimTena
ﬁn 1ﬁuﬁ okra, celery, peppers, tomatoes, carrots and cucumbers dauw
Tufl 1980 uniigitt I63un1suile (Act of Dec. 22, 1988, Pub. L. No.
91-577) Taaaﬂﬂéuﬁnaaﬂawﬂﬁaﬂﬂtﬁu Donald S. Chisum, op. cit., p.
1-274 and also note 713 ifaeaininreinms anuunTasundnaed tisan
wneduaedminglulganden  wiwdsanoanuntigii PvPa lhsena 10 1 A
fa15un Waniandosni Judwfulin  Stephen A. Bent and others, op. cit.,
p. 448 3 Stanley D. Schlosser, "Patenting Biological Inventions”,

Toledo Law Review 12 (1981), p. 928.

®Sponald S. Chisum, op. cit., p. 1-275, note 14.
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®70U.S.C. $ 2481 (a); Donald S. Chisum, op. cit., p. 1-275.
“SpPYPA Section 41 (a)€1), 72U.5.Cv. 2401 (a)(1) and 3 (d)

(198@); See In Re John Walker, 40 Agric. Dec. 1817 (1981) aNLI0U1

%99 PVPA ﬂkuumﬂdwoLﬁaoﬁsenwsLﬁﬂaawnﬁufﬁﬁﬁfﬁﬂuﬁv Tuduwe9 distinct,
uniform, stable characteristics RannTade l@ifiosdirenaurosaitnlus
mwuunﬁmﬁﬁﬁ warudinTefofnunedu Lau ﬁmaoﬂaﬂ1ﬂ5uwﬁ05uLﬁﬂﬁﬁuﬁuéﬁﬁﬁ5ncﬁo
&flaBorntlesianluy Donald S. Chisum, op. cit., p. 1-275, note 16.
Stanley D. Schlosser, "Patenting Biological Inventions," loc. cit.,
p. 929.

SpypA Section 41(a)(2), 7 USC 2481 (a)(2)(198@).

“°pYPA Section 41(a)(3), 7 USC 2481 (a)(3)(198@).
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PVPA 1So%uft 5 RewnAu 1985 (7 CFR 180.5 <1985)) il l¥aonndesRudonime
%99 UPOV Article 3  na17@e Tﬁnawuéuﬂfaomﬂ1ﬂ1uﬁoﬂumaa1wﬁﬁtﬁuauwiﬂ

UPOV. Stephen A. Bent and others, op. cit., p. 455. On UPOV,

see infra at sec. 1.1.6 (¢.
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wenly uaeﬂaﬂszﬁqﬁﬁﬁagmaaﬂLdaﬂmaoaﬂq1uﬂfeﬂ1ﬂ55
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1-2763 Stephen A. Bent and others, op. cit., p. 449-450.
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%7 U.S.C. $ 2422 ; Donald S. Chisum, op. cit., p. 1-278
Sydney William, "The Future of the Plant Variety Protection Act in

V.S.A", 1o cites . Pe 231,
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6Nﬂ700n1ﬂ1ﬁ PVPA UA7 Sydney Williams, "The Future of the Plant Variety
Protection Act in the U.S.A", op. cit., p. 233 and also note 24.

19%Section 2542-2545.

1934 R.Rep. 1605, 2d. Sess., 91 st Cong. at 5093 (197@)  ang
10 9auLigN %GaéquﬂﬁﬁuﬂuﬁﬂﬁLﬂﬂlﬂﬂﬂ?ﬂ?ﬁuﬁQ%d Donald S. Chisum, op. cit.,
p. 1-281 and note 46 UALANTTOIFIANRDUNAIIUTNTTN 714 lne 3 San swan
fngb 1bid.

194coction 2543; See Delta & Pine Land Co. v. Peoples Gin Co.,

o i o
694 F.2d 1012 (5" Cir. 1983) iawqw7mwﬂﬂiqnﬁﬁmﬂfou7n1ﬁﬁﬂ1wu PVPA
uaefioiuanafialy Lgu  farm cooperative Lioglu section 2543 waed e

v
ﬁnﬁdu@%ﬁﬂuuﬂumadLﬂuﬂTﬂi Donald S. Chisum, op. cit., at note 48.
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1°®Section 2544-2545.

107y R. Rep. 1605, 2d Sess., 91 st Cong. at 5094  lbid., at
note 48.

*°%7 4,5.C. $2561 the Federal Courts SANSaNN LIRS uN AFNARDART
Aadunnaldunind@ Pvpa. 28 U.s.C. $ 1338.

Y97 4.5.C. $ 2562,

i 1.5.C, $ 2561,
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The International Convention for the Protection of New Varieties of

Plants (UPOV) 196%**

‘ L3 ] ‘ 1 | o B o 18 t:'un:
aednTaenan LiwesdnT et alseing Bof i RaTaeaus gy noss Lo Tun
LY L) 4 U‘H '.Icll v
2 fuieu 19612 auLﬂuﬂdﬂuuHWﬂwumaounwauwquﬁ?uaunuavouﬂﬂw1uquﬂ7aa

) w  dom y o o v oo o &8 o o
mawuquﬁﬁuu“a uatiwaldtionuido 12 Rawnan 1968  uAIINUU LUDANLON

tlgee specifically Barry Greengrass, "UPOV and the Protection

of Plant Breeders : Past Developments, Future Perspective", International

Review of Industrial Property and Copyright Law Vol, 20, No. 5 (1989),

pp. 622-626; Joseph Straus, "AIPP1 and the Protection of Inventions
in Plants - Past Developments, Future Perspectives", ibid., Vol. 20
No. 5 (1989), pp. 680-621; Stanley D. Schlosser, "Patenting Biclogical

Inventions", Toledo Law Review Vol. 12 (1981), pp. 942-944; Donald S.

Chisum, op. cit., pp. 9-17-9-21; Stephen A. Bent and others, op. cit.,

pp. 55-62 and 436-447; Calestous Juma, The Gene Hunters : Biotechnology

and the Scramble for Seeds (London: Zed Books, 19838), p. 156.

ﬂ‘ g 273 1
llzﬂ?cLﬂﬂﬂRﬂﬂﬂMﬂ?O“?ﬂ 1ﬂuﬂ Belgium, Denmark, France, the Federal
Republic of Germany, The Netherlands, italy and the United Kingdom
* 12 e aeTiaud A e alse unaienfun TRunTe aBng ve slinaal
dmafirlull 1961 lreinAanizoNInL e Lnausneos Tanfi lin17dunTa 9dng
ﬁaﬂéﬂﬁﬁuﬁa new plant varieties 1ﬁuﬁ Plant Patent Act 1938

Qunﬁ 2 f#p 2.1.6 (@),
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o v o v o xaﬁ » ogaﬁ
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World Patent Law and Practice Vol. 2 (Rel. 49-1 Pub, ©955) iumikgjAnes

b4 e 1 . o
f1 1978 Hitun1sunungasll 1961 %S9 Paris Act.

**®1ver P. Cooper, op. cit., pp. 8-51 - 8-52.
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(6)(d)31***

4, ﬁwuuaLﬁawmaoﬂwséuﬂiao1ﬂ1éﬁﬂwua1%uﬁuau us lddmuaTeae Laan

%uéﬂ15 flo 18 1 #1M5u vines, forest trees, fruit trees and ornamental
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trees

s 3 S

See specifically Stephen A. Bent and others, ap. cit.y
p. 436-443 and 448-458.

**®article 3 UPOV 1978 text (Geneva Act).

**®article 5.

*2%yer P. Cooper, Biotechnology and the Law (New York:

Clark Boardman Co., 1985) (Revised Edition), p. 9918; Susan

Watts, "A Matter of life and Patents", New Scientist (British

Edition) (12 January 1991), p. 59.

*2'article 6 UPOV.
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Article 8 UPQOV,
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5. NMenuuatay Compulsory licensing'~"

6. i "Grace Period"

7 ﬁaﬂﬂ;%uﬁﬁu§un11§unﬁaeﬂwa1ﬁzﬂuuu 2 iy (Article 37¢1)(2))
na1AD ﬂ?sLnﬂﬁ?ﬁﬂﬂ?éuﬂsaoﬁuéﬁwnwa?ﬁngwnwaLauwe uasnguanedniling  so

u‘a o J ua' . ‘o J!r
dimafly 1 4fia rowiufl 31 garew 1979 aangansetise Wl Teelaidniiudes

L5aﬂgﬂuUUﬂwséuﬂfaa?agﬂuunuio #1N Article 2 (UPOV 1978 Text) a1n

14
o124

NaTdenann 1 e Lneanige Lugnasun luaug i

*22article 9.

3 o3 = o o Y A\ ‘a oo
= uanrtuanize LuEmBd s iansdmiuduaTosiiugliy Ao PUPA

1970 uarluil 1980 magewisanigoiuFnasiadulilundl Diamond v.

Chakrabarty.
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Soice b

INAEIHANN RN RN 9N T M9t 2 uesnaTiduasinase tnaluTaf

*2S1ver P. Cooper, op. cit., p. 1-1.%4 David Fishlock,

The Business of Biotechnology (London : Financial Times Business

Information Ltd., 1982), p. 1.

2 St amun e LAy tﬁauﬂszﬂﬂunwaqmawnﬂiﬁu L

"Biotechnology refers to the collection of industrial processes
that involve the use of biological systems ... Biotechnology involves
the use in industry of living organisms or their components (such
as enzymes)"

"Biotechnology refers to the conversion process that acquires
living organisms or biocatalysts to affect raw materials or intermediate
inputs and converts them into final products or other intermediate
products."”

fhetiemamngag1Ining ﬁnidunfﬁﬁseuunwo%anﬂuxﬁuQﬁaﬂdwu
LﬂﬁﬂuuﬂaouaaWuﬂsﬁﬁLﬁuégﬂtﬂﬁﬂuuﬂao

"Biotechnology is technology that uses living entities, in
particular animals, plants, or micoorganisms, or causes organic
changes in them."

"Biotechnology refers to any expertise or disciplines in
the general areas of biology, biological sciences and engineering,

biotechnology, egenetic engineering, health science, animal and
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(fl0) Footnote 126
plant science, and biclogical science as they relate to agricultural,
medical and environmental application.” 370 (@BAT7 ﬁuQﬂﬂmQ{.
ZaRinT LA3077 TN GLREE! a§1uﬁ17u. $19uamin 3-53 Joseph Straus,
op. cit., p. 6.

270 R e TalagianwiiS oy afowihitimaEnsududou sinludne
Sunse uaewaansrsfmanlildanTeliasede, " David Fishlock, op. cit.,
pe 13 LnﬂTuTaﬁﬁdnﬁuLﬁunwsﬂﬁﬁanﬂoLnﬂTuTa§ﬂ$oﬁwﬁmﬁuﬂm177uﬁ."

John M. Slattery, Patents and Biotechnological Inventions (National

Symposium on Patents and New Technology, WIPO/1P/BKK/89, August
25-26, 1989) at page 3; Joseph Straus, op. cit., p. 5 "InA1U1ATENIW
uanigseadedeluguinfiaefin ... vriidsdegeant s AT slugnTTw
(Gene Standard) unuuqmﬁgﬂunaqﬁq (Gold Standard)." Cary Fowler, Eva
Lachkovics, Pat Mooney and Hope Shand, "Some Facts of Life -

Tawards Understanding the Biosciences", Development Dialogue

(The Law of Life - Another Development and the New Biotechnologies)

(1988: 1-2), Part I, p. 25.
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é o 4 = s o
S5 Teefirade) Ladon b léRunnndn L aatis

4 a ) ) é )
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6  WHHAAN 2533); Brian Gray and Eileen McMahon, "Biotechnology

Licensing"”, Patent World Issue 17 (September 1989), p. 32.
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(§i9) Footnote 123

"M Tutsmatainen ﬁoﬁTﬁﬁhagﬂuﬂéumaoﬁoﬁiﬁm Tdun

1a 317%1Tutaqaﬁoua1ﬂ v Tiefn cuaetonded AT TulaiaTm
uaenTafineddn (TasTulzy Bu wanadia)

2. dwmivenouten o aaluigafiifenin orgenelle wIootmeLan 9
aeluima

3. T¥a (virus) %oﬂseﬂauéﬁﬂﬂiﬂﬁﬁnﬁﬁﬂﬁnﬁvaTﬂfﬁu UIIUUAR
Sa1v¥aiwa§1uﬁauﬁwﬁosuuiwoﬁaﬁ%ﬁmuazﬁo1ﬁﬁ?ﬁmLw1131£awaﬂsaﬂauﬁanisudwqﬂ
maoﬁoﬁ%ﬁmTﬁTaﬂaugsﬁ weilumendudaum ofludranansnde 15 lunnde 1ifEsn
LAORTT ﬁuqﬂwmqﬁ. IRNT LATOITIW,  AFTIN agquﬁssu, op. cit., wi1 5-7.
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9.  dsedfuarniTimuitedinaiulagitanw’ T’
v luTafignwlitseSann s snuiulivdon lulull 7000
ﬂ'auﬂ‘%ﬂéma (790908 B.C.) ‘luﬁﬁﬂ Sumarians ({d¢ Babylonians Lﬁumﬂ«;'{

ATEINUMTUSN (Fermentation) luNTWADIMITURELATRIAN NA1NAD L9RT

o o . v o 8 o o o o 4
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warauguuils
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1870 UAEFIEWAIINLDY Friedrich Miescher 14917 9 9 18780 & ideiweman
ﬂ17§15mﬂ00 the cell nucleus %eﬁa?ﬁxﬁﬂ deoxyribonucleic acid (DNA)

uaeﬁwiﬂéowumaq Thomas Hunt Morgan %oLauaﬂquUuﬂWTﬂRTﬂnwoﬁugﬂisu

wardfniTunganninuen 1eun X-rays

*?'Martin Kenney, Biotechnology : The University - Industrial

Complex (New Haven and London : Yale University Press, 1986,
p. 1-73 David Fishlock, op. cit., at page 198-110; Peter Wheale

and Ruth McNally, The Bio—-Revolution ¢ Cornuccopia or Pandors's Box?

{ London and Winchester : Pluto Press, 189@), pp. 3-5.

2

2ynfi 1 1Z9057an 38.
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DNA ﬁﬂﬂﬁ?ﬂﬂﬂadqﬂﬂ Oswald Avery, Colin Macleod ilaz Clyn McCarty Qe
igmaudiigm Taseadne DA 1ae James Watson W@t Francis Crick il
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Tuﬁqa 8 1970 AwaiSEniTdesis DNA  aanumaefisinefiu

)
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soduindoniude (Frostbane) *>* 7duﬁeﬂw7wauﬁufﬁmf warlin  udingeds
3mqanﬁuqﬂ77umaougué 1o 14 lums anafiunsananestiugns sy Sotud
(Rasnganslimoensld  unefigiansawdn  human proteins Tukrmae sune

uaeugﬁaﬁuﬁdﬂﬁuqn77u growth hormone’ "

SwurSanssudenain - dnlefunisFuTesiniimnnlud (novelty)
a‘ r-%J ) o © ’ - o o ‘utg j 2V =Y
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3ﬂﬁ7ﬂﬂﬂﬂ@0ﬂﬂﬁ?Lﬁuwugﬂuﬂad molecular genetics %0Lﬁﬂ1ﬂﬂ1ﬂ1ﬂﬁ7

ﬁﬁuuvTﬁuﬁwﬁmeéwo%oﬂunﬂﬁﬁaﬂﬂsﬁuﬁmqﬂwoﬁugﬂiiumaeﬁqﬁ%ﬁw Peter Wheale

and Ruth McNally, Bio-Revolution : Cornucpia or Pandora's Box?

(London and Winchester : Pluto Press, 1998), p. 3.
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1873 Louis Pasteur l@fuAnStmT 141,072 dwmuiiad
1882 A58 antibodies @319 lutFoa (Tubercular bacillus)
1500 Hotlrz8ug unn "genet

1911 s lduuafi Saf lidosnsonnemala (ilotonsansii
194 11TWAR glycerine 1aEnTEUIUATTHIN

1928 AN9AuWL Penicillin  1e® Fleming

1930 uﬁwﬁmaaTasTuTﬁn?uﬁuwsaQa

) ) o

Plant Patent Act éuﬂsaaﬁﬁﬁwﬁmTﬂﬂaﬁ wisi 11 L ude

1849 A1guen Penicillin, Streptomycin
1950 AuwtIantiu B12
1952 @iuwy DNA

s A Congress, Office of Technology Assessment, op. Cibs
p. 30 Box 2-4; David Fishlock, op. cit., at page 23 AT

mMeeudrding ludmssusine 9 stmautﬁﬂﬂLQNLﬁu Colin A. Ronan, The

Cambridge [llustrated History of the World's Science (New York:

Cambridge University Press, 1884).
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Palant Variety Protection Act 1970

ﬁuwu restriction enzyme

fof11fia recombinant DNA

Hybridoma (cell fusion) 1ﬁ1uﬂ17ﬁ1 monoclonal
antibodies (Milstein, kohler)

THansimTnTTaismetiugiminga (U.s. 4,237,224

g )
Lﬁﬂﬂ?@ﬂ?ﬂ in Cohen-Boyer

ﬂﬁagouﬁaau¥gatu?ﬂﬁﬁaﬁuﬂunﬁ Diamond v. Chakrabarty
447 U.S. 303 (1980) THuuafiiFeannTrnumaiugimnTTa
16i51@ngling

T liFuniadunsesnigldingransingling (35 U.s.C 101)

a1nA6 Ex parte Hibberd 227 U.S.P.Q 443 (1985) 77

o 2 ‘ 40
The Patent Appeals Board wawsquuﬁmﬁtﬁuaoﬂqmq

8
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**'Martin Kenney, Biotechnology ¢ the University - Industrial
complex (New Haven and London: Yaie University Press, 1986), p. 53

Calestous Juma, The Gene Hunters : Biotechnology and the Scramble

for Seeds (London : Zed Books Ltd., 1989) at page 119; F.K. Beier,
R.S. Crespi, J. Straus, op. cit., p. S3.

***Martin Kemey, op. cit., p. 2S.
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'*3calestous Juma, op. cit., p. 110,
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wmAnedeuedwes s 1 iuTo9Tes ut09uSEn Genetech Group war Walter
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David Baltimora Un%77NE1199an11i4 Messachusetts Institue of Technology
165y Nobel Prize ‘luil 1975 Lﬁﬂﬁﬂ%ﬂﬂﬂﬂﬁﬂﬂé?8§U§0ﬂao Collaborative
Genetics Inc. War Jackson MERTIITHLKIANINENAERTuAL  UseduFin
Geneil Lﬁuﬁu Robert Reinhold; "There's Gold in Them Thar Recombinant

Genet ic Bits", The New York Times (22 June 1988); Note, "The

Potential of Gene Splicing"”, Business Week (10 november 1880),

p. 89.
"*“Martin Kenney, op. cit., p. 34 UALQIIEAvLEHALWNLRAN

Tundq 35-71.
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145Advisory Council on Science and Technology, Developments

in Biotechnology (London : HMSO, 1988), p. 20.
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pa¥suratidndy 2 wivldun National Institue for Health (NIH)
{at the Netional Science Foundation (NSF) ﬁqag%uquqﬂuguTﬂﬂﬂTeuﬂm foil
NIH aﬁuagu $ 6 billion @&)J% NSF ﬁﬁuagu $ 107 million {70 Advisory
Council on Science and Technology, op. cit., p. 203 M. Freudenheim,

“The Global Biotechnology Race", The New York Times (13 July 1988),

Py 1313,

1488

PaNa1N Directory of States Biotechnology Centers, 1uLﬁau
o
2 l S 173 ( o Yy » o «
nuatting i 1988 Mark Dibner 1@7zgguﬂxnﬂ7u7aﬂ%anww 49 wissHat Suatiuauy
$83 million 39 60 % 1fui3ug0efg Advisory Council on Science and

Technology, op. cit., p. 20.
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atn g leRmandiinaedivse inedudshiddghrdein il
o o a::'l + o Ud
S e Tulad@ifanw 077 fu uaellseinanie 9 Tunfulglol - audghivenzny

s agueaans Liugim sduinaTuTagiian ™"

U?Tﬁﬂ@ﬁﬂ?ﬁﬂLﬂﬂTﬂTﬂﬁ%ﬁﬂﬂwquﬂﬁ¥gaLu?ﬂﬂ, 1985 (U.S $ Million)**°

Firm Turnover (US $ Million) Net Profit
Genetech 839.6 5.6
Cetus 54,3 1.4
Biogen 31.4 -19.1
Centocor 22.4 3.5
Amgen 19.8 =15
Genex 16.2 =15.9
California Biotech S.6 -2.5
Collaborative Research 8.8 4.3
Molecular Genetics 8,3 =25
Integrated Genetics T3 =37

l .

**®Senator Lawton Chiles, Democrat of Florida and Chairman of
the Senate Budget Committee nﬁﬁﬁﬁuﬂiﬁﬁdﬂﬁﬂd uasfﬁuﬁu Representative
James H. Scheuer, Democrat of New York Lﬂua%woiunwifduﬁuﬁmuw
veTula®fonw G9971989na1) (Mr. Chiles's Bill) lawiusaides 88 sin 1
a1 M. Freudenheim, op. cit., p. D 1:3.

*S%-alestous Juma, op. cit., at table 4.3 page 112 ; David

Fishlock, op. cit., pp. 18-20.
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p 13 o8, L3 =3
A ﬂﬁTQMﬂTQGLnﬂTuTaﬂﬁdﬂWWﬂﬁﬂqﬂﬂgﬂuﬁﬂﬁﬂﬁUﬂf
an¥soiadm fulrs onefilinnudunsa ssio ina TuTadidan

meldngrnzAnsinsosioniierniign' st wardwanesdnglinefi biudina TuTadfnu

3Lﬁuu1ﬂ%u uﬁaaﬂnﬁﬁﬁﬂﬁumaoﬁ1a§01uﬂﬁ Diamond v. Chakrabarty (198@)°"
uaznguuﬂﬂﬁn§ﬁmi151iLﬁuLﬂ?aaﬁaﬂﬂﬂaquaﬂizTHﬁﬁuauuﬂdeﬂsvTﬂﬁﬁnwoLﬂ?ﬁgﬁq
maagﬁwnwaﬁﬂuxnﬂTuTaﬁ%dnwu‘sa wn Tiaddyro snguansand iinsfons IHangling
Ao {dnvaedonannsde lddudadinndansiost s lulse Liure sftas T a

AFus5Ta wardFmuiedin T

2.2.4 tpalnladignwlulse inalng
a.  dnaatumedinnina lulagdinaw
ﬂTslﬂﬂ1ﬂﬂlﬁuﬂTeLﬂﬂﬁaéquﬁﬂ1%ﬂﬁﬂﬁﬁﬁ§ﬂ1uﬂﬂ7ﬁﬂu1
~ & o 4 o & a4 w o v wm
o1 B Brnwatlre Temdann e Tulagdan oo feufuurTante inadid ot Tu

o v 4 o u & o s ) [4 '
ﬂQﬂlaL%ﬁiss ﬂ?ﬂauﬂﬂizﬂaunﬁﬂ B3] TUNRITIN WD IDANANUTE  URENINARTY
9 v

aunh 8 #do 3.3.

qunﬁ 3 s 3.2.2 war 3.3.

‘Sagunﬁ 2 %o 2.1.4, 2.1.6 (1, unh 4 ¥t 4.2.
15

“Qunﬁ 3 e 3.3 () warunh 1 Wde 1.2

*5%william Greenman, "Biotechnology in Thailand"”, SR1 Interna-

tional : A Profile of Biotechnology in Southeast Asia (16 August

1989), p. 443 Note, "Science and Technology for Development Projects

in Thailand", Bostid Developments Vol. 8, No. 2 (Fall/Winter 139883),

p. 19; #oung qnﬁwoé wikeFofaniannndy 28 fudnen 2533) (Hun e L Fin—

qﬂﬂa?ﬂﬂﬂﬁﬂﬁﬂfﬁuu)o WU 4.
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ugTanse ina luiauiolFe Useind Ingfinfwanng ug&équﬁﬂuﬁﬂﬁnﬂwﬂwaﬂéuavgﬁﬁﬂ
Tseuiansaim i dauavian i TuTagifanwlusediuge 16°°° mamseniingo
anaddme 9 L TnTaBia nifmon  Tieuniye Lnatin Iuan s 1 Tuuwutian L Arughia
wardonuuioTnd atiufl 6 (2530-2534) %qWﬁ%uLSuqﬂuguTunwTﬁﬁauazﬁmuwNWﬂﬂiw
et udmde s s iumandrdgre s na Tuladfnwsod i nessnT sy

uaetﬂuqumawunifutﬁuﬁwﬁ@

155Bangkok Bank, Ressarch Department, "National Plan Needed
for Biotechnology R & D", The Nation (11 January 1881), p. B43
William Creenman, "Biotechnology in Thailand", loc. cit., p. 443
uﬁiﬁﬁummaﬁiwuauéL%ﬂdﬁﬁmuazanwﬁuLnﬂTuTaﬁ%dn1uau§1ﬁu1ﬂﬁnudﬁﬁuu17ﬁu§1
ﬁﬂﬁmﬁaeﬁﬂ%uwmLﬁuuwﬂ%uﬁauﬁaawﬁmquﬁzﬁuTan Yongyuth Yuthavong, "The
Impact of Biotechnology and Genetic Engineering on Development in

Thailand", Journal of the Science Society of Thailand Vol. 13,

No. 1 (March 1987), p. 5.
**7William Greenman, "Biotechnology in Thailand", loc. cit.,

P A5
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9. aniufidetasuinaTuladifnw

1. National Centre for Genetic Engineering and
Biotechnology (NCGEB) flafly W.fl. 2526 nwa?ﬁﬂwsguaﬂaaﬂienfdo%nﬂﬂﬂwamé
tna I Tafiuaewdsanu Lﬁuﬂuénawomao¥§UﬁaﬁﬁwﬁmquﬂﬂsﬁWﬂuﬂuTﬂuwﬂLﬁaﬁmu1
uar iaarranw i naTuTadfanw' =°

winn 17 Iugues NCGEB fo renamtiduinaluladifanu

TunAnenan LﬁaﬁqguéﬁtﬂﬁquﬁﬂuLnﬂTuTaﬁﬂvﬂww o §uwacﬂ7&uuﬂﬁnawﬁa
waeamAnendesiion  udiu TﬂaﬂﬁﬁqauguquﬂseuwmuazﬂﬁuﬂgunwsiwLnﬂTuTaﬁé
NIPYARIHATTH nﬂaﬂué?uﬁﬂﬁauﬁaTﬂTon17ﬂ17%5ﬂﬁ1ﬂ73tnﬂuaeaiuaguﬂkufquﬁa

L

E 4
?zuawouuw%nﬂﬂaﬂuaenWﬂqmaﬂwn71u1aaLﬂuquﬁwuﬁwnm 9 a9l Ao

159

Industrial applicatiens

Agricultural applications

Public Health, Environmental and Energy

applications

Strengthening of Infrastructure in Biotechnolosgy

157Yongyu.th Yuthavong, op. cit., p. 103 ﬂuﬁ W.el, 2525
o o v O
e ind lngdufiae a6l the International Centre for Genetic Engineering

5 U a 1 a‘ L) 7] l 1] } 73
and Biotechnology (ICGEB) Feno#slag UNIDO uﬂqunqﬂ antiuganand lai'le

Qﬂﬂﬂﬂﬂ?ELnﬂ1nﬂ AIUUNTFHIAIINTING NCGEB guuny William Greenman,
"Biotechnology in Thailand”, loc. cit., p. 45.

*S%william Greenman, "Biotechnolegy in Thailand", loc. cit.,

p.45.
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2, Science and Technology Development Board
stoBy 1 fumbhaewmesfgunatufinrouTunisatuauu s dauartinn ina TuTat
1860 y o u ) 5 o= v a { -
Fnu RUIMNMBINUABIRUEIIUU A ﬂﬂiﬂuuﬂguﬁnﬂ1ﬂ1ﬁmfuﬂ8LnﬂTuTﬂﬂ 1“?&8
o v @ v o o 161 9 ' - 24 o o
ﬁmﬂLﬂﬂ?ﬂuﬂuﬂﬁdﬂﬁuﬁﬂﬁLéuﬁuquﬂﬁﬂﬁﬁﬂ MINAT ﬂﬁulWﬁﬂﬂﬂWTWdWGLﬂﬂTuTﬂﬂ
1] 162 35 a' j33 P~ vy a v a”u'v '
NNA1IUTE LA wenanilu fanTTafidrdyros STDB @v ﬂﬁiWﬂLauQﬂantuam1un
] o oOw 0 A « % ) o ¥ & ucg
RUIHITU LN 1%ﬂ17ﬂ713ﬂuﬂtuﬂu1 Tﬂﬂﬂ1ﬁ7ut?uﬁ1ﬂLﬂﬂaﬁﬁﬂuﬂﬂﬂﬂﬁﬂ B IR IR
an UsAaID'®®  fui3u uss 2.25 million, QWﬂﬁuwﬂﬂiﬂzoLnuiwﬁﬂtﬁuxﬁu
$ ©.75 million Qﬁﬂi%ﬁﬂﬂ?ﬂﬁ171nﬂ uat the Industrial Finance
Corporation of Thailand Lﬁunﬁu 3 8.75 million uazawnouﬂszuwmmao%guwa
o = 8 o & o ) o ]
TVNLﬁutdu $ 3.75 million uOﬂQWﬂuuﬂ0157ULOHQQWQHQWﬂuHﬂﬂlOﬂQﬂﬂWOﬂT&Lﬂﬂ
n 3 uny fnt
1. The Agricultural Technology Transfer Project

(ATT) a§n1ﬂ1ﬁﬂ17guama¢ USAID

= lugnudréidn 2 dsensfo alluaui material technology WAy
applied electronic technology. Ibid., p. 46,

‘E’Bangkok Bank, Research Department, op. cit., bp. B4,

¢ - Agency for International Development Lﬁuﬂqwufauﬁaﬁeuiwa
ﬂiaLnﬂTnﬂuaeau%gaLu%anuﬂdﬂuﬁuﬂLuﬁanwoﬁwuﬂ17ﬂﬁuﬂguﬁnﬂﬁﬂ1am§uaeLnﬂTuTaﬁ
s dasualufonnasansdng (bilateral) ‘wiufl 13 umneu 2528 e
$zmuaanolseinareslng  uae U.S. Secretary of State. 31N Nete,
n»Science and Technology for Development Project in Thailand", Bostid

Developments Vol., 8, No. 2 (Fall/Winter 1988), p. 1S.

us:"B,Emgkc:k Bank, Research Department, "National Plan Needed

for Biotechnology R & D", The Nation (11 January 1981), p. B4.
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2, The Programme in Science and Technology
®
Cooperation (PSTC) sifiun1slee USAID

3. US-Israeli Cooperative Research Development

Programme (UNICRD)

a.  ghatrenis 1 inaTuTadfnwluwaniasine o9 %

1. L1RERTATIA

Ornamental flowers production @ u?ﬁnmuﬂﬂLgn

51u1uuﬁoﬁﬁwnwiwﬁmﬂﬁda1ﬁuaeiﬁﬂieﬁuTnﬂnW7waetﬁanﬁa deanm $ 18.5
million/year
Rhizobuim production : ATENTISLOMAT wAR 70 fiu/ll
Tun1TUaNI 18U LAMATAT
Embryotramsfer ! qwawun77uﬂq5m%1éz?u1ﬁxnﬂTuTaﬁ
warleamInaeaan 1T LiUTea I $ 2 million/year
2. RAAIUNTIN
Food components production ge L iuT1aaaa
%499 a lysine production plant Lﬁutﬁu $ 2 million/year uaeﬂ17w§n
citric acid 1ag3ann7h etauiuAy TasTeidiusien $ 4 million/year
Glucomylase and -amylase production @ aéiu
Sunaneansdetse Tumaia Tiseann ¢ 4 million/year
3. WRITMUAERIUINADY

waste treatment : 130999 LRz1nTs99mdiuduinis

164chgyu’oh Yuthavong, The Impact of Biotechnology and
Genetic Engineering on Development in Thailand®, loc. cit., p. 5

and page 8 table 4.
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4., Qmauwﬁﬂ

oW d oD W 2 )
Diagnostics : uFWnuueLdnuateuFinldsalums

wanantiosinlaelTe L iuT1awa1e $ 20 million/year
Antibiotics : TTeenudaudeusninio L Fanan
kanamycin 10 fiu/d NIMQRLNILAEAT
¥ iaiwﬁﬂuaeqﬂasiﬂﬁwﬁmﬂunwsﬂiLnﬂTuTaﬁﬁnnﬂwquﬂszLnﬂ1nﬂ‘
1. Awuressndsaud ey Ho'li Seowaust 09310
ﬂsaLnﬂTnﬂﬁn?uﬂwnﬁgﬂnaﬁﬁqmnwwﬁﬁauﬁuun{uﬁﬁTuauwﬂm
2. aAETINTeTER I s INENAnuaE A LantudelidNe 9
nuw%nﬂﬁﬁﬂaeLﬁuuuﬁoﬁiﬂuﬂsﬁmuﬂﬁﬁwﬁm
"
3. QmawwﬂisuquﬂieLnﬂ1nﬂ1ummaﬁ§e1ﬂﬁmuﬁaéwqLﬁﬂowa
Tun96n L Rum T3 Sauaswam u?aﬁmuwLnnTuTaﬁawnowu%5aﬁaoﬁu§maﬂa
4, auﬂssu1mqaugu1un17ﬁ135ﬂuazﬁmuwﬁo1ﬁLﬁﬂouaﬁae
usiqﬁoﬂwﬁuﬁwauﬁwﬂusxﬁugoTuLnﬂTuTaﬁﬁdnﬂw’55
5, n17m1ﬂn17§na700n§wéﬁunwoﬂmmﬁaﬂwaLﬁﬂowaimaaawﬂe

ﬂguuwﬂﬁﬂ%ﬁmiﬁﬂﬂﬁmﬂﬂﬂwTaqquuaedwanaﬂtnﬂTuTaﬁTaﬂﬁmmwagm1m1ﬁ1i§n§

*€Syongyuth Yuthavong, "The Impact of Biotechnology and
Genetic Engineering on Development in Thailand", loc. cit., p. 5;
William Greenmane, "Biotechnology in Thailand”, loc. cit., p. 44.

‘EeﬂﬁﬁﬂﬂBLSEQLﬁuLau Bangkok Bank, Research Department,
“National Plan Needed for Bicotechnology R % D", The Naticn (11

January 1991), p. B4.
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