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H 7199 7184l TEEslE ko] AlAlEe] FAF trlssh, dAgstEE |
FE Ho|a glon, 53] AliAle] /MEE s AFoldAx= W= ok h &
2 BAo] Il wel W2 79E dATIE ik A7l FARE ohvet
A7l TRl tigk AE BgF FTHATIAL Qo ks Vs wofe] xEZee
g% Wastal ot o] 7|gde] 7kl vekE V= ] HFo B HE AR Fals &
el A=t 7 gstAlA el(cross-disciplinary) 771 7FsalFadl, A2 71
E9 718212 oy g 2 Ty Ao FFE §¥71&(fusion technology)<
el 71E Aol BAE dyvEe A3s Holal 9l

14—117]%(Nanotechnologyi N2 g7l 4 A & 5 ok Yer]&e]

8ok vl teFete] kel EAksEl, AmE 5 SHE Hoke] T glo] A
‘:}HJ Zlsolghs gkl Aol A teAlA T Folbe 5AS 7L
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A(non-scientific) F-oko] Wo] L8% Aoz B o1q. 4)
2047)0 o] A AAlY F8 Tr}Eo] ARFHo R wr|E rdeks S
5 ARARle] ATREE BAS G 90n, A A teslke] ARTEE 3
T 10 ool HHE Ao AgEno olgd Ukrlse oA, AEak, &
Azl B, 97, = 5 TR Abjlell &3 71l S8H0, B2 Al Eok Iﬂr
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1) Organization for Economic Cooperation and Development (OECD), 7echnology Fusion: A Path to

Innovation, the Case of Opz‘oe]e/ctronics OECD Paris, 1993, pp. 7-11.
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=AY bl 1980t el 1,21371¢] 53], 1990ddjeol= Akt 3209708 5
7F3iet.

AAe 7e4 HE B9 F e 7hsA uldel e e Vs 2
Zro] HE= irledt #Hd 7[eEY 52 HolH 75 59 olf= AlgtEo] 3l
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1. 71&§§ (Technology fusion)

ZIEg gl ek el 8l Bol= obH7bA] W] AHAY $UE vhe gl
FolHoge A, 719, 7IE T ol SHelM BRAEA At FUAle @
o2 F&H3L Slrk Rosenberg(1963)7} ZHzte] 2tjle] 7= £AIE sids W=

HARoN = FF 7]EFAS 7€ H(technological convergence)ol2lal A

7) Shea, Christine, “Future Management Research Directions in Nanotechnology: A Case Study’,
Joumnal of Engineering and Technology Management, 22 (2005), pp. 185-200.
8) A5 FHY, NI LRI, 5314, 2004,
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g Ae AERRD) ol B e o3l 71&8d, dtolBE=(hybrid), HEA7IE
5 oe] 7HA g golz ARHYIE S5l 71 7]EEe] FalA AR dloln
Z= 7]

%S W=D 02 E3 wEolr AL 71&8FHtechnology fusion)olg} -
, ool #al ekt g7t aEo] kot oAl ZHsk tlojE o] HAlR
78Sl gk 771 Mgk ot} 10

il
H

H olqp7t Hol 2 WE-E4IKE 8 FH(digital convergence)®] 73-%-9f o] o] Tt
A, Hﬁli@r *l%}, 7195 A1, MIESIA Abele] 9% ot B dTtella= gt
@A O 220 R et AR b8 VlsEe] MER —‘%"é—% Zb= 71&olg AFE
E%’%H% 4% 71E58s olgkal et

2. 53184

53] M9 71EA HHL 53] JHE o8&ty Ve €3 2 i HAS
2= L

sfetslar o) v e 5ol )& Y WIS AYT 5 JuS AR AT

Ak 2 oI A e FT 53 el 18D sle S0t
Ba Ze otk 55% R&D BEe) Feolt AF AL ARSIl glo] Fols

il 1 Bl Lovl Baalel o9 24 59 4el olel sl 54 s
of fFs} wigel AAA Fag @ hS 2 Aok ek e B9 el
AR Foh ol BAEelE BPsm Sl A&HoR uelEse FAHe
% 9 A5 ARE TP glon Auel w5t golsis Aveozs
Wizl HlolEle FEe el AgEI ok Ea Holo) 91§ A B J)%
of sammte] oljet Qlge Aol wet 1 sl AME G585 A o

9) Rosenberg, Nathan, “Technological Change in the Machine Tool Industry, 1840-1910", The journal
of economic history, 23 (1963), pp. 414-443.

10) Kodama, Fumio, ‘Japanese Innovation in Mechatronics Technology”, Science and Public Policy, 13

(1986), pp. 44-51.

Grossman, Gene & Helpman, Elhanan, /nnovation and Growth in the Global Economy, MIT

Press, 1991,

Bores, Cristina, et al,, “Technological Convergence: A Strategic Perspective’, Technovation, 23

(2003), pp. 1-13.

Ernst, Holger, “Patenting Strategies in the German Mechanical Engineering Industry and their

Relationship to Firm Performance”, Technovation, 15 (1995), pp. 225-240.
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Griliches, Zvi, “Patent Statistics as Economic Indicators: A Survey’, journal of Economic Literature,
28 (1990), pp. 1661-1707.
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1. dloJg]

B Aol AL8-¥ dloJEl= w5533 (United States Patent and Trademark Office:
USPTO) H|o[EjHo]22HE Fd tenlo| e 7]e ¥ Sdiolt), w=538Ho] 55
H 53] Fole sle] &l (assignee) = TS A8kl 9lovg =553 dlo]
EHo]a= A AAY S8@sS 7P g wheddithar ogkaL vk venbol g3t
7lEe Urlsd vto]lerlsd] S4s AR XEfehs 7R, OECD (2005)9
A Aot AFst Fol #d A5 E-F(International Patent Classification: IPC)20),
FRESIRAQDE NT ERABIA Y therle 2R 2 Falolkeyword) F
3 Fushel YA Hol TASHLRIE e eEnn's 4 38

14

z

Trajtenberg, Manuel, “A Penny for Your Quotes; Patent Citations and the Value of Innovations’,
RAND Journal of Economics, 21 (1990), pp. 172-187.

Alcécer, Juan & Gittelman, Michelle, “Patent Citations as a Measure of Knowledge Flows: The
Influence of Examiner Citations”, 7he Review of Economics and Statistics, 88 (2006), pp. 74-779.
Kajikawa, Yuya, et al., “Tracking Emerging Technologies in Energy Research: Toward a Roadmap
for Sustainable Energy”, Technological Forecasting & Social Change, 75 (2008), pp. 771-782.

Jaffe, Adam, “Technological Opportunity and Spillovers of R&D: Evidence from Firms Patents,
Profits and Market Value®, American Economic Review, 76(5) (1986), pp. 105-136.

Pilkington, Alan, et al,, “The FElectric Vehicle: Patent Data as Indicators of Technological
Development”, World Patent Information, 24 (2002), pp. 5-12.

19) No, Hyun Joung & Park, Yongtae, “Trajectory Patterns of Technology Fusion: Trend Analysis and
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=

Taxonomical Grouping in Nanobiotechnology”, 7echnological Forecasting & Social Change, 2009,
forthcoming.
20

=

Organization for Economic Cooperation and Development (OECD), A Framework for Biotechnology
Statistics, Working Party of National Experts on Science and Technology Indicators, OECD, Paris,
2005.
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o2 FEIL Jlon, 1976\ dFE 200537H4] rl=Ssdl S5E Yol #d 5
S sk 7o) et 2

58] 5 Ao therlgt slolos|ant §TV1% B Sole B4 B
7] ¢J3l Yiznlo] 53] Q1855 H(backward citation information) % I|91-8&5
A H (forward citation information)E &83}7]2 3t} (¥ 1).23) EFEX A=
drHo g2 Q8535 HAA7IeR, dQESsE FYVIeR T, & ATelA
T @7 Ao] Hdgrisolr] vimhlole §R7IER, Wimhlol §H7|eEellA
FYrIeR ol P vmSEs|He] T5E 557t e 53R <I8H
M= e Alkte]l @7tE7] witel], ol& et "oy A 7Rk Urls
o] /73] AlEFEE 1996d% o] $7E 200574 10d7Ee] HIolHE ARE-8l it
b HFH o= 1996dFH 2005 Ateloll TFH tieHbele §9VIE #H 53
516%10] AEE AREHUT 2D

M5 EFHUSPO= 719 715l SA44 wet 535 7 F2& 2= 2
© 5519 AARE B(indexing) F AMS HZHORZ 58] Al s I
oy}, St cM= 7 Zsdol e SER SSiERE WIWE] AR
3 sith weEbd Uenbele Ve ¥ 53 Am 5 UE vESSE-R(main
USPC)7F 2419 7lE(unine] drt, w=53= Al Aglse] n=5siasd] ofs) &
F7F Hal, ZF n=SSERe oA skl (subclass) 2 FEEO] Q|2 Uik

21) F=SFAHRA2009)2 Herlas A Weaal, e, tiedtele - B, Wiy 5o
Ul 7] 7es ERslen, & Od‘_rL ol T tenpole - Eﬂﬂg# SASSERAPOE =nt
ol F37IEe SHE FEo AR tienbelQ - BAAV|EE vienlol e - HUEA(SAISS]
B35 A0IN1/00-61/02, AO01N63/00-65/02, AG1K7/00-7/50, AélLﬁxﬂ, CO7HAA], CO7KAA, C11BHA
Al C12(C12QA12) A o ‘HD‘) ojef - o e ARRNSAISS SR AGIK9/00-51/12¢ 319), +
A X - A871(FASSRT ACLAGIK LA A, C12Q4A], GOIN33/50-33/98¢91 3F) & Al
7HA AlRshE 71ERels ¥8shs SRS FAAT @E5IREY, ISR, 5
&%, 2004, 436-438).

22) Huang, Zan, et al,, “Longitudinal Patent Analysis for Nanoscale Science and Engineering: Country,
Inbtitution and Technology Field”, Journal of Nanoparticle Research, 5 (2003), pp. 333-363.

23) E8)9} AREA o ALE ol o] B el AHLE &backward) 5l terlo] @£}
143 5318 U, Felgformard 5L T helo 95818 Ql4a 5ol ejuja), (5
513 & BRUBAFI, Bolol AR, FolY & FHUHNE, 2006, 345%)

26) 47 % 51672 thnlele. §R1E P SeiE e RS E AN
dell o8l 2dHIE & F e, FLUE VIEeR FRVIEY e EHlde 4 &<
I Ssl57t 10 wwte = of¢- Ho

25) Falasco, Louis, “United States Patent Classification: System Organization”, World Patent Information,
24(2002), pp. 111-117.
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o2 7AAERD B Al 2] nisSsa=rt o] &HH.

A= 3 Yierlo] £7]¢ B4 791853
) REHER > —]am% N —nEEF R

ARHo g enbole Ve 53 HERFH FEI UR nSSIHERe F
277ME, (5 1D 27719 vinbele g3V Ad pnSSET % W8S HoE
ok g o wimnbole §RVIs S37F Q18-S 53] (cited patent) ] WE HF53
i & 15370, ol 53E &3t 535](citing patent)?] H|mESEF= F 106
MNE FAE A=t thertole g7 550 ddd iR rl=53]E 7} 2770
ds K wl, o] 7I&vldte] Ydo] H 7e(QIE5s) ¥ S e 7isEl

853)0] dnh} Thret Hofe] 7% @ AlgiRolel ddpElo] 9 AFY & 3l

2. 5WNe 5E 2LT AR

B dFolMe yimhlele §971=(NBT) 539 3t Wgk 7led 542
B3}y ] A8, Ynlole §7e 5319 27719 tiE v|=ES]ERF(USPC)d| tha)
o] (& yolld A oA 71 AHindex)Z A, Bl ol& AFEE 7]Ed)

Hall et al. (2001) 5ol AAIE S3IAEFEE AR SAF E42 913 ARS
I o|BH o RE fAFSEANR0), B AFe] BAe] Rsles §YVE 53519 54S
WIF 4 9IS 98 olehs Wl Aot ek

AR, E3|&FA|5(Patent Activity Index: PAD«= 3| m|mE53|EF9 AdE E3)
GF e UEile AFolth. = v|=55ER 9 SsdgPaNum)E A HME

A

>

)

26) Hall, Bronwyn, et al.. The NBER Patent Citations Data File: Lessons, Insights and Methodological Tools,
CEPR Discussion Paper No, 3094 (December 2001), Available at SSRN: http://sstn. comy/abstract=296162.

27) ;] o) AMgHE S3EEAE, F1EH] T AR v AFF 7T B OECD FolA
UrhE AATE waN S SsRdd Andes AMSEE AmSld (FRSegns
2004).
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S5i7)o S3{gEo] @ietA o] FoAaL JIEAlE Holerh
EA, 719 R4 (Technology Impact Index: T+ 3T 55272 T3
71l ek e JeEy dHE XEq2) 7o8(forward citation) 53]FRE o]
|3t} vEmSSER 19 YR18Rl= 918559 (ForPatNumi) & 5813147 (PatNumi)
2 e gl oa At 7lsdEFgATE =SSR i YI8HE A
iertol e 7l 5319 IIEHIR vrolE fholth oA e, 3y Alge
= ¥ vFEEF 274 7R B 9le] Aot & 7
o] FRIAE A8yl fIg A&t & 4 vk o] Ae vlEe Hwrt & 7
A5 I 7= dgadpy) Aavkal 7pgsit
AR, 717 EA|=(Technology Potential Index: TPI) EE3lF ¥]0l8 ARE 53
s T Ao, Y vFEHEF A TletEE gt ole HFS5EE
7 i9] 53] HA venbol §VIE 559 LSS e n=SSwT
io] FRIESST Hlos Holle o=, 7o A dFdFHo] w3t A A

ZleTtEe AlE Ve E(SsIR) el vEdkal g,

X|Eo 35 ol
PatNum
EZSEX|A PAl = ——"—
—|0'| onlT(PAl) ZiPatNum
T ForPatNum, | PatNum,
2095t ;=
et h il ZiForPatNumi /ziPatNumi
ForPatNum,
AXITRK|A TPI. = PatNum. X ————'—
7|E§|XH§|X|‘F(TPD i i ZiForPatNum,
i ForPatClass,
7 |&EMXI(TDI) P —
NBTPatClass
BackPatNum,
TIAEXR|A(TC el =————
|§=1' |-|'( ) PatNumi
BackPatNum. , ’
J|1Aa9st —1_ ij
7IES™RI{TF) Trl =1 Z:J[Z[BackPatNumi}
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JIA, 7]& 8224 (Technology Diffusion Index: TDI)& IL]O]%—E—%JQ]- #AEy n=

So1277} doht TRk 1990 R SAHAEAT Sgshe ARl UFE
B io] TS ES] n=EsERTT 2 H?JX](ForPatClassi)% T3k, o8 b=
Hpol o §37]E #d E v|=TES|EF(NBTPatClass)$l 2782 Yoo a2s A+t
SHnormalization)dte] LS 4= o}, o|E Eof, v|=53EF A &3t 5317} 5719
ME OE nESsERE 7R SEE S8l HIthd, n=SSER A Tled
AT 0.19(=5/27)7F "}, o] gro]l E5 T MESIEHRE US tdst Vs
polz 4, AE + YE olnleih

UAlA, 7158 A9 (Technology Comulativeness Index: TCD& Al8)7]|e2] A&
o} o] Zlom, E8]e] el (backward ciation) AHE ol&3he] Tk of 1
5T 19 853 (BackPatNumi)}E S35 (PatNum) 2 Lrols e <18
Seise] Ao, terlole §Hv1E Salel B AEEIT) B4R, 5
Brlgol Wes AT 1Ee B wohw we 4 Ao Wi, P 85
o7k Aers oY Nee NeEA0] Ao §en 45T & 9l

npREko 2 714§ 5HA9(Technology Fusion Index: TFI)-& A8)7]<e] tizlst A=E
Splshs AoE, o] W@ Hele] ASERASE olsdh A LSS ol
7z 537h 8] 553 uiv] vsSESER i8] ¢18-55]9F(BackPatNumi)
H]g-o] AFES 104 wl Fto 2 FHY A(Herfindahl index)E T8h= 213 FAF
St 1 gkol 00l FPHESE Ag7Io] bl HEESRR PEHe] ke o
mlolw, W= 1o 7Whes vt n=SslEwel Add7leo] sHEwA 2
ezt & 5 Qiek

=

(A" 2= Hedpole §7ls #¥ 539 55 Folg vehith 1996l
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
E=2 o

o= =

(33 2) UzHio|2 EPlE =0k

Am

3{o| M7 1996-2005

AL

(2 2>& Yblole §37Iee] 277l n|=53ifol me dxd 5358 dd
< HojFEr) Uienbel|Q §¥7|sdA] 7P 53E o] &Hs] o] FolRe Y& ok
= vFESEF 435(molecular biology and microbiology)¢l HA}4&E3 2 w4 &5}

7R, JA AE T 50% o)ds AAIS}, Egh n|=mES|EF 436(analytical and
immunological testing)?] WAL & B #H 7|&3) 424(drug, bio-affecting and
body treating composition)Ql Ak/AFAHZZ] 7& 3 Yier]|edte] g0 2

oA 71 Hofel RO WUt

( 2) HHjo|2 887|e =oke| tHE n|=552RE S5

rgt
Olok

USPC | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
127 1

O
=

204 1 1 1

205 1 1

®» || w

216 1

250 1 1 1 3

252 1 1 1 3
359 1 1
382 1 1
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USPC | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | &A
422 1 1 1 2 1 3 2 2 13
424 1 4 5 5 8 9 8 12 7 3 62
426 1 1 1 3
401 1 1
428 1 1
435 12 13 26 25 26 36 36 35 35 23 267
436 2 5 5 8 8 6 7 5 10 11 67
504 1 1
514 1 1 3 2 1 3 5 2 3 21
523 1 1
528 1 1 2
530 2 4 3 4 7 5 25
536 1 4 4 1 3 2 3 1 3 3 25
548 1 1
560 1 1
600 1 1
702 1 1
800 1 1 2
Z7 19 32 48 51 53 63 64 65 67 54 516
(G 3y A7g T, dela AAIE AN 714 AxEel diste] 2771 vhenlel o
F7Ie I Ui vE5IEFY #s vlud 5 Qvh 94, SHEEASPAD7T
=2 % woE HY (F 2 #=E niep o], umESEF 435(molecular

biology and microbiology), 436(analytical and immunological testing), 424(drug, bio-

affecting and body treating composition) 7|0 Yiznlo]Q §35H7]& HolollA 713

Y 5518 HolE.

A, 7T S8 2 W vl=EShEF 600(surgery), 426(food or edible

material: processes, compositions, and products), 359(optical: systems and elements)7} ¥

ghe Belk o /|EEe 22t ook, Ak, B

sle] S8, 5 FA7I&l diF FFEML AR B 1l ol

slte 7|

b BT A B

SEE, Hbele §W e &

ot

=
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AR, 71N GAFTPDY Fhel £ 7IEES WESSER  435(molecular
biology and microbiology), 436(analytical and immunological testing), 424(drug,
bio-affecting and body treating composition)2 E3|&FA=PAN7} =& 7Y &
Udgt S Wtk 53] w|EES R 4359 A9 L Frol Wi w24, o= &
FAEAGFTE g vl &3 58315l BlHsly] tlEo® Kot

Ui, 7L AF(TDDE 90185319 r=S3aEwg 7IeeR 7Ied e
£ 373 ot} o] Fol HL mFSIEF I o] SSEEAFPAD B V&
FABRG(TPD S Fho] =& 435(molecular biology and microbiology), 436(analytical
and immunological testing), 424(drug, bio-affecting and body treating composition)
7} Ak itk Wb oS 71ee Unlole §871% Hobe SslEge] s
3] olFolAl g el W ohel, AMe ATty 2n, ek 7% Hob
ole] Eas} B3 w2 7leolta & ¢ S

A, Yimnbel @ g3l Addgriso] o= Ax FHHJEAE onlsh=s 7]
SZHAGHTC)7} &L 75 V=538 250(radiant energy), 600(surgery),
528(synthetic resins or natural rubbers)®, o5& 7|&9] Ykr|& = nHpo|Q7|&
o] FofRFE o VES2o] o] Folxl Foll F7Iee] FEQl vhintele 7=
E57l 293 Aoz B 4 9l vk o] X3:Eel zho] 1] w|ZFEFEF 702(data
processing: measuring, calibrating, or testing)2] “4-%-oll= viznlo]o 7= =
Ao} whS e s|olet & 5 giul, V%] B4 AREN s1%d g8 7
& 7les AYA e 2okl wHE, o] Vs vkl Ve ARSAVE
o] g3t X799 7l Fokebal Bl

(E 3) LicHO|2 88P|& 2 Ssi=7E TEst HE J|e9 &4
USPC PAI Tl TPl TDI TCI TFI
127 0.002 1,196 0,002 0.107 33,000 0.803
204 0.006 1,652 0.029 0.357 9,000 0.738
205 0.004 0.342 0.003 0,071 2,500 0.720
210 0.012 0.370 0.026 0.250 18167 0.753
216 0,002 1,196 0,002 0.250 14,000 0.867
250 0,006 0.854 0.015 0.357 67.667 0.797
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USPC PA Tl TPI TDI TCI TFI
252 0.006 0.342 0.006 0.143 7,667 0.862
359 0.002 1,709 0.003 0.179 0.000 0.000
382 0.002 0.342 0.001 0.036 3,000 0.444
422 0.025 1.275 0.417 0.679 7923 0.814
424 0.120 0.719 5,348 1,357 14,823 0.868
426 0.006 3,360 0.058 0.750 25,333 0.780
427 0.002 0.854 0.002 0.179 5,000 0.800
428 0.002 0.000 0.000 0.000 5,000 0.640
435 0.516 1.168 161.118 3.179 14.921 0.882
436 0.130 0.821 7130 1,286 15,597 0.893
504 0.002 0.000 0.000 0.000 4,000 0.500
514 0.041 0.626 0.534 0.643 8.476 0.874
523 0.002 1.025 0.002 0.143 33.000 0.803
528 0.004 1.367 0.01 0.286 37.500 0.917
530 0.048 0.499 0.603 0.929 15,560 0.886
536 0.048 1.005 1.214 0.893 11,440 0.832
548 0.002 0.171 0.000 0.036 7.000 0.694
560 0.002 0.171 0.000 0.036 34,000 0.716
600 0.002 4100 0.008 0.321 38,000 0.904
702 0.002 0.171 0.000 0.036 1,000 0.000
800 0.004 1.452 0.011 0.250 13,000 0.793
g 0.036 0.957 6.305 0.455 19.128 0.879
o g2 tefglt Aa7lee] §res ASshes Vs dA (TS PISSsR

528(synthetic resins or natural rubbers), 600(surgery), 436(analytical and immunological
esting o B e B %, ol /e teke s wopel Aol §H
ool §371% Rolehs slnlsl Hick whA AjHoz I gro] v n=Es)
FH+ S04(plant protecting and regulating composition)?1d], ©] 7]&2] A9 HT}
Ao 2ol 7% bt SUE enlolo. §71E GAAL & 5 k. M
- 702(data processing: measuring, calibrating, or testing)®] ¢ 7|8 ZAS(TF) 2]

GEE 0918, o] 7l%o] Bld N e WAL & YL §5F 5 Yk

4



B Qe 54RE F8ste] thailoler)Eolels §871%e AllE B9 )
A 54¢ Btk A, 71 BAEAN FENE Uher)E Ropsl wlols.
N wopt FEHoR TIHE Ve 99 tholele §RYIE D golsta
Ao A8 53] A1EC] WIS stk B4, vl §371% glo] 7]
EA29] §F 9 eEe TAS] 98 SHARLNE o) 7 RS A
Sk 53] ¥ dPelE 5510 A8ARE JEXNe g7l Amw, UA8A
BE JlEAAe el Hew olgart A, timvlole §H71&n BAe AR
1&=A] 2770 dE PS5 ERmain UsPO)l thate] o3l 71x) A|EE 247 7
alil 7 B3R Ee] B4l e vRES RS Aungi,

therlee geAld s Rolehe S40m 8] 58] ARt Bdos
ZlEHe] Qo] ZIE71Este] AEAS 4P A} ot 53¢ AR ik
£ Qe imrlolo §7IEel td SR ddE Fol SIPReRE vH%

N

SILR(USPO) ©919] Al Zlelel @8 2 BAel tia AXEe 9 4 gt
A, A8ESNeh FAGEANE olgal IE NY71e FAYIES nelF SR
o AEE AN o2 B3 E31BFo] JrhHoR IS 71%Eo] FolelA, 7]
£A2e] aE 8 AAge] AHon 2 Aee ¥

1AM §3HE Tle RAAA Sol e HAATE
upgrow @ thamilole §qvIEe Y1 Baeld Fule, 44 8% et
2 wEetn 2y 71ge] WSS 98 2ow A8y & o

Uemlole §R71ee therld b FoME @] |&de] b Hekt Hol
LB EsiRAe] Ak b A9e] tentole. §a1%

=
Felel 7127} @ Zolth thmrlole §R7IES ofof, B4 - A 4
W Tl Yilgol SREUA WAL olole Fow, BT Ao, AE,

s ol Pslat 71eolel g IFEAL 2 Row ddEr mek gHel =
Hucke W20el ZHolk] §R71ee] ARt e S es Adsh 43 Ao
A el g1l Tt B718 7147 2ERS Ssiol & ol

& Srold HE% UE TGS RERD Yoot 9 AT RAsie}
T Folth. A, ¥ ATE Boehs AxAte] Aue] FHE $Ho| 1y, 5
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3 ArE U9 5=, SEol F187Ae] A Atimelag)e] A <la)
SAHR et A vl BRIt ge AU o 5
Galole. §1Eclebe o 7% Jelew @galme glov, s vl

|
£ 8U1E% R NE Wl W FA RA x}g@@ e W
S|

2
B AlRro]l g ¥t H2 2 gzl Apdelnt, webA] B ATl ARSE 19969
FE 200597k ] 7I7ko] viertol o §¥TIwe] FHE /NtEES whddthal By
AL FE7F ok E=S 2 Aot o] 107k vlolEE o] 8dt FH U (static)
Ao tinbo] . §371ES] WA FolE HoFAlE forng Az BAS %
7} A E7F o2/ Walsly] SRS #Sshe AT Tg Zad Aol
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(F8 1) LiHlo|2 88|z Solet 2E tE n|=3S3ER

USPC Title

127 Sugar, starch, and carbohydrates

204 Chemistry: electrical and wave energy

205 Electrolysis: processes, compositions used therein, and methods of preparing the compositions
210 Liquid purification or separation

216 Etching a substrate: processes

250 Radiant energy

252 Compositions

359 Optical: systems and elements
382 Image analysis
422 Chemical apparatus and process disinfecting, deodorizing, preserving or sterilizing

424 Drug, bio—affecting and body treating compositions

426 Food or edible material: processes, compositions, and products
427 Coating processes

428 Stock material or miscellaneous articles

435 Chemistry: molecular biology and micro biology

436 Chemistry: analytical and immunological testing

504 Plant protecting and regulating compositions

514 Drug, bio—affecting and body treating compositions

523 Synthetic resins or natural rubbers — part of the class 520 series
528 Synthetic resins or natural rubbers — part of the class 520 series
530 Chemistry: natural resins or derivatives; peptides or proteins; lignings or reaction products thereof
536 Organic compounds — part of the class 532-570 series

548 Organic compounds — part of the class 532-570 series

560 Organic compounds — part of the class 532-570 series

600 Surgery

702 Data processing: measuring, calibrating, or testing

800 Multicellular living organisms and unmodified parts thereof and related processes
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ABSTRACT ---rosrmrmsemrms oo

Exploration of Nanobiotechnologies Using Patent Data

Hyun Joung No, Hyojeong Lim

When innovation occurs with the collaboration among different technological/
industrial fields, it is called technology fusion. This phenomena influences broader
areas and leads to the development of technologies, Technology fusion appears
more frequently in knowledge-intensive fields, Despite its attractiveness, there is
limited research in technology fusion due to insufficient data in this field.

In this paper, we, utilizing nanobiotechnology, suggest six patent indexes that
measure the degree of technological development to analyze the characteristics of
fusion technology, By using backward and forward citation information of US
patent, we obtain degree of technological diffusion and fusion, technology impact,
technology potential, technology cumulativeness, and technology potential,

The fields of USPC 435(molecular biology and microbiology), 436(analytical and
immunological testing), and 424(drug, bio-affecting and body treating composition)
that show the high level of patent activities and technology potential also exhibit
the high value of technological diffusion index. This suggests that these technology
fields have higher diffusion effects into diverse fields of technologies as well, The
values of technology fusion index for 528(synthetic resins or natural rubbers),
600(surgery), and 4306(analytical and immunological testing) are high, which implies
that these technology fields are developed with diverse fields of technologies,
These outcomes can help us to predict the technological trend, new technology
opportunities, and the source technologies of nanobiotechnology as well as serve

as a basis for technology roadmapping,

Keywords

Technology fusion, Patent, Citation information, Nanobiotechnology



