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Abstract: Recently, translational research (TR) in health
technology (HT) has been considered as an emerging alternative
research system for the improvement of human health.
TR from bench to bedside involves a strong bidirectional
relationship between basic science discovery and clinical
practice. To support R&D planning and policy in HT effectively,
the performance of TR programs was analyzed and evaluated
in a R&D project on health and medical technology. TR
programs were classified into three parts: unilateral TR,
bilateral TR and multilateral TR. Bibliometrics and citation
analysis were performed to assess research papers and gather
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information for the performance analysis of TR programs. In
addition, both quantitative and qualitative analysis were
successfully carried out using ISI Web of Science, Google Scholar
Citations, SCOPUS and Knowledgematrix. In conclusion, the
performance analysis of TR programs could significantly
improve the efficiency of R&D plans, R&D management and
evaluation for a safe and healthy life.
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1. NE

Ayrd 381714 (BT, biotechnology)> At 2 0= /-85 A3
chaE REAY S VIR B0 AR A
28, YA, FAA e 2R feEs 2dE o
T+ DE8ks shEolvH [1]. A8 e IR, 4kl A
W el AL 71 (i), Ao 91 e
Hapgel st A5 Foto] AAEa ke AHAME Al
sh= Aeleh- WHest- oRe)d) 5] SRl V)08 (M
BeRE) S ESSIT) [2,3]. 88871 12F AT (primary
production), 271 (health), AF%] (industry) ©. % 575 ]
G851 Qv [4]. A 7]ES B9 (health and
medical) el $lo1A] SRE-As), R 7AAL, 2] Zi,
AR FA, AZAEA 5 7% 3-8 P AreAlol] vk
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sl S-85 L k. B R7]e o8t x| 28} glo]
g omyet SRR sl EE Ve, ookE s
7171 A3 - 3P - stok 5o i W s el dRiE
= 71, 2l A9 A4 9 g o] fAelel Fast
FE g Aulas) BEE R0 E R Ves Ut
o [5]. Al et o sr]ee A AHI A
(NTIS, national science & technology information service)
oA vreFst BVl o® &8 it} [6]. BAIALE]
=Ael A9, A4FA D BT, P |EEFET
Q1 -, A et 9l WAAds R, njEidAl e (6T)HR]
7, Aasl7]E (BT) 2, 7% % (NTRM, national
technology roadmap) w1 73-%-, 77 HALS| X o=
e o] =7FATIEARR] Ol TRk AL Qe 2010
i R&DL 136,827 9% 38l ]sitole] 23,2529
A (17.0%), HAL] R0k 10,0471 (7.3%)°] AL
. =SRIA%, 4k A ) 9l B Ak S 9l @l
B EATINEAR] ] 1995AFE] 20109714] 13 4,287
o] oiks =7RITIEAIRI O R aaAo® Ak
th BALZATIIIANS: S 2 ake] A e
SIFE 7l T4, 33EA B k) foke] FAE
B3 7t AEA S, A vhran W A g
B7F ks vig) AWEE sl Z1ojstal vt (7).
2010 97HA 9] Ad otz =l - €] SCI =2 13,48671, =
- 8] 551552 2,508712] A= 2AsIaivt. Bgh, =k
AepiakE Slall IR EA, A=A, D71 FHAA R
Al, BE AR 54, B X 54, SRS
SA, wast 9 A EA] ol e Sl
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Fig. 1. Scheme of Translational Research (TR).

BABATIIEA S A Esl]se] AYaL Q= &
AR VI & A8 DA HEFS (bottleneck)
A €17] (productivity crisis)E AT 4= = Ul L
S82d0] Itk [8,9]. °IE SHE8] sl A mATE:
ARl Ao siatel A gel7)E 7Nke] 7| 2ateiAte]
Z7H47" (TR, translational research)”} 21251 Qlr}, 2
4 T/ A e EEor VxdTE 2kt
AL Agstel ¢ gl AR eSS AR A

717 (disease mechanism) 17, SHE o B AT, Al
Aol =, B0 R&D FHAIE 7 5 A=ES 218l
TRkl wotellr] 523 Al (bridge)&12-S Stal Ut [10].
HAEATVIIAIGIE we B2/, B]AE-4 7|3
R&DeA Aol X5 ek F42] 52423 R&DE 7|
A A=

T ANTE F7PEAYS #9-5k= BT/HT AFgAIT
= TP Slall AAA o] 7 2deiRke) oot
ARz FNATE A dskar glvk [11]. 715 National
Institutes of Health (NIH)E 2003 v]2j7|&/d 2=
W (nihroadmap)& $~H3kL, 2005 (CTSA, clinical and
translational science awards) consortium= Pl 3}o] F7l
A2l 7IHkE v AL A S ekl itk ST
R AT, o AT, A EAT ol Tast
7t ks s, AYEEAQl 7] 2 1EATE (basic science
discovery)$} 2ol thgt 9/34]_1 A5 (clinical practice)
= AAISH [12]. S0 AR (disease-oriented
research)©] 3L $EA}4]-8-5 A7T (patient-oriented research)
o7 sh= FAAFFARI Aolt) [13]. S/HAT i &
Aol A X EH] (therapeutic)®] =38t a3E 1143k
A, A 2] AYE3Y (biology and natural history)= A1
Al Tigshs A, A el thsh AR e s i
& 4 S Yk EdiE vkdehs A, AW Mu)E
kS 91k Qe 35S ATskar, o] gEsie] i A
el vy, PR A8k ATE xSt [14].

BATATNIAI oA A F7HAT (disease-
oriented translational research)= A4 #2-S F3t oF
= 71E:A8A AT ol AR 7129 R
Q1 95" (bench to bedside & bedside to bench)©|t} [15,16].
71z3}8} (basic science) 75 F3l H8Z I, 7=, A
20 FES v Aoy 4] 2ek, A= Y oY ol
A A4 (clinical application)dh= A7-0|t} [17,18-21].
7|28} dATE Ak ST A s
TR eA @dole 71 FQ/do] vl At AWFA T
INATE R3] $18F 2 738 THsZ7lQ1T (unilateral
TR), HES/NT (bilateral TR), S7HTAIE] (multilateral
TR)7} St D577 Ao Adx|goAi7]s=2
s LIsk A 7142 918, 7l s 21k el 71Nk
ATE g NEATRRL] oA TNk E A ek,
HAssNAT= el gtst 7120821 4= &
a A7 e] Agtdat W A S THs S Brkshe
ATE A e, S/IATAIE = TedTE Fal AEe
A g 7]=e] L4 Ao S fst A5 A4
stal vk Z47he] T asie- @O 7HaddE, @ 25 =
AAE W Ao A3, Q) i), 9 2 oixpst,
@ B2 AES] A, G A3 |AEY] AE, 6 %
71AE2] A @ A3 AES] Ag ® AdE 2

© ZF1A%S A%, ® 71e A7) SYRFel L
A G, ofe Aol FEHR AT (3}, olBlQF I,
%3 B)9 Fo 137) ABS AFes sk ok,



YIS e HFM HHSA SHHETRL| 22 dat2Mol| st A5HT 3
2010 % A iAo Ao Fadske 7494 citation database)?] Web of Science, SCOPUS, Google
Agte] 2,725W %k, 5 ZAAE W AFA0] Ak Scholar 5o o] &3FITE ZE A WS - &
2,682 90Tk Ulitd], oJ ok 9 oAb Slel] 2,560 95k, ] SCI =2 AUV C 2 s8It ¢fo] (abbreviation) =

wAATAES] A 1937309, 431745 9] At

321195, 37 1A15-2] A8k of 2,89990k | A A1 E

o] ghol] 4,745, AYE Aol 4,969

Muke] | A AR
=AUk ekl 3199kel, Al Bl fggellel 1,896%
4, x|oJstAglo] 1,964 M0k 387 AE2] Asle] 1,845
TH, 71E} A7) EET EEE R kAL, oje] gl
SEAA AT (Y, om]AS}, I} 5 3,946 0]
A 4= ek
A7, B0 8 R&D7|E W AR S 93 AW
4 SNl tiet &2 91 Ay AlEl7F H-53 A
ook, & A= A SIATE AR e
shgste], AYFer]s 7Nk 7| xapeate} e Ekat
7he] SRAT Hske BAlela BAQE R&D 718 W AR
ol a3t FAREE AFshs d 1 297}l &=
Sk ASA 0l AT SANAT RS B, AE7)
AL WA W Ao GEE (71403, 71EARIZhE
=ol7] Qs A AAPEE AlAskAl St
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Fig. 2. Analysis process of paper performance.

2. 45 28y

2.1. AAEA AA @ EAFE

2.1.1. HEH A FF] process

AR B s A iAl e WA ST 2=
3R RN, Bea N, TIATAIEE Aol
ez At s o] A W gL Q18R
olgHo] e WHEREA Q1g-HlolEHo] Q] (multidisciplinary

FAE F5olo)oe] =AY 8 A 2 e
©]2 (noise papers) A& 218l IFAEARE o]&3lo] it
At vldE sk Aks]l 89 JFst s gl
], J%RiA] (quantitative analysis)olli= A4 (excel) S7
2@y} S 3kely | BT (KIST oA A3}
= Knowledgematrix X% 1305 ARg-slo] it
aeigict. ARt Sl Hist Akso nluts goli
(availability), EFdAd (validity), 7873 (effectiveness), 121
o] A= (reliability), 21¥d (objectivity) & A
A FAS Sl dloly] A 9 43} (clustering) &
AT 234 (qualitative analysis)S 138l 7+ 22
TR0 =i W ARk AR W IR s A 55
TSI EATES AT, ARPE, A&7 A4
M= AEPE | 91-8-2]4= (IF, impact factor)'d, 145, X
o FJYr, 918t 49 (citation map) 5O F SISt

2
, 7

ox -y o

Table 1. Analysis items of performance in Translational Research
(TR) programs

Classification Contents
project R&D project on health and medical technology
period 2009.5~2011.4
targets international and domestic SCI journal
analytical tpes (et actor, taton.ctation map
databases PubMed, Google Scholar Citation, WoS,

SCOPUS, etc.

2.2.2. A BHEGE
RAgATNEAG ] AYF4 SINAT 2=
GESANAT, Es/NAT, SAAATAE 7} Sl TS
AT A= AESHA de, 7o) oist £-:02], a4,
AESHE AT s AEs Add Ay Ate) ek, A
W o2 BE A2 P A4S Ishks AT
oz st JESuldTs EE5E AR XA oAk
2 Faol AL 715 (feasibility) S A5dh= -9}
A} = A Q1T oE BE| i AR A @
S AEsHE Qe 7S 544, s, Mlarskd 3 A
A3t A HITHE o] 83t ATE o ® it T
TAE = A2 AP S0 (o, A, 2713,
ek X5 )2 A 2 ) g AFE dPto Rz it
ST APEATALL] o] A AFA| LS HS
21 Azt 60 HOIY], BEa AT olA Adelsiat
o} 7|z BEAT AlUA] (synergy) =S $18l 2d
oluf 2005+, F/HATAE ol AR 5o
oJst Ag-A g 918 4do 500w gklo] A A)
of| Al XA ATE AT ALE fldl 15571 A
17,7629%H, Hsa71a7-2] 1671241l 6,089+, 571

S U,

ATAIE] Q) 77Ae) 6,645 REI0] X L= T}
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Table 2. Programs of disease-oriented Translational Research (TR)

Classification Program

Contents/Supports

Aims

disease-oriented unilateral TR
translational bilateral TR
research

single researcher for creative research
collaboration research of basic science researcher and clinical researcher
multilateral TR wholehearted cooperation research with over 3~4 research projects

Disease-oriented research
and patient-oriented research

3.89 9 g

3.1. =8 4vkEQl §4 &4

A= TS Fetstr] 218l 2009 del A7 = o
20110l IAERE AT SAT ZRIHS VIS0
2 A%E BAsY. B sdiaatg o] A Eal
AT SN AT, HAssNAT, SANATAIE olA
dkAISE < - 2] SCI (science citation index) == TS
A AABISITE AR 24 flEl A e A
AT, QE=T1, 2573, AR}, 34, A
W, TAE o ® FHESISITE (Table 3). FA=m A1
T A SlEl =l 9] SCrA el R =
£ UERdTE 181 s slidine] 188 Hanedl
(cited references)= WEF™, FA1%* (subject category)
+= journal citation reports®lA] A|Esh= w=7o] AlAlE Ad
(journal)®] FAREoEE &Jm]gitt. 20094 2011d7HA]
O] AW =SSN M 1683 (1.17/3%
AP, BEs/NATNA 4070 (2.571 A1), SNATA
ElollA 3471 (4.857Y/ 3 Al 0] HHAEITt. A S0
AT RN 188 IS dEFNATE T
57057, FEsNATE F 1,2634, FMNATFAE = F
1,005710130tt. =2 A Aol odt Arks g7 F
6927 (4.178/x=22), B5e/1dT F 208 (4.97/+=%
29, S/NATAE F 1368 (4832717 0= = $x
of| 4~57g0] Fofsh= A0 RIS =it el iy
i article FEIZ H5T7NAT7F 93.5%, e /NAT=
97.5%, = /MATAE 7} 97.1% 2 wharste] AAE =72
TS FeliGitt. Bl ol =2 2R &
6471A101™ Springer”} 20.3%, Academic Press Inc. Elsevier
Science”} 20.3%, Wiley-Blackwell”} 17.2%, Elsevier Science
Bv.7} 17.2%, Pergamon-Elsevier Science Ltd.”} 12.5%=
aetseitt.

Table 3. Analysis in the general properties of paper performance

Classification  unilateral TR bilateral TR multilateral TR
Papers 168 40 34
References 5,705 1,263 1,005
Author affiliation 102 49 41
Authors 692 208 136
Publishers 64 26 18
Subject categories 47 21 13

= article 157 = article 39 = article 33
Document types = review 6 = letter 1 = review 1
= letter 1

AT A Z1AE, W, ARt

Q1% 137) Ao sk =39 AR (Fig. 3).
A7 AREIA 3571, Z7]ERECF 26, A EEoF 2570, =%
7] 127, U] 9 Aol 117 0% o)F Ak FololA
71.4% HFo% A7t AeE gRlsigint. = T
T IE/iATReklA 47702 HFE EESloH,
©]Z biochemistry & molecular biology+= 29.2%, neuroscience
& neurology+ 17.9%, cell biology+ 11.9%, biophysics
= 8.3%, pharmacology & pharmacy+ 7.1% %= 21 % %1
o} (Fig. 3). S5/ 71 22eellA 74.4%, /3]
HolollA] 25.6%2] =i HhEshs 210 ARSI

W infectious

B musculoskeletal
B miscellaneous
B endocrine

B urinary

M digestive

m circulator

H nervous

neoplasm

W zubfertility

Fig. 3. Analysis of paper performance by 13 diseases in unilateral TR.
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Fig. 4. Status of paper performance in subject categories.

32. 458 =EAF 9 Iy - 9 SCIE%
AYF F7HATEORE Sl - 9] SCI =t e 9l
H Fo|E golslr] 8, A5 =4S BT



PN |

yZap ]

HEH S/iATFe 282X dukEM

AL 20090 SESANAT 77, Bso/NAT 54, T
MATAE 17, 20100 HE2dT 777, %=
RAT 154, ZHATAE 167, 2011 doE =21
T 847, HETINAT 207, SANATFAE 17710]30t)
7y 23R A 12pd%e] 50% AT 2xRd R
50%°] HERE s AlAsHE AoR gelE i

%0 1 84
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g0+
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Fig. 5. Status of paper performance by year.

o5 =59 =hf . 9] SCI w3k W=y dTo] =+
9] SCI ¥=°] 92.3%7}, Hes/1A7?1 -5 =2 SCI =
0] 87.5%, T/NATAEIQ] 74-9- 2] SCI +=2°] 94.1%=
A=} (Fig. 6). TF55 /0ol W =2 SCI Ad
22010 7]FC.% IF. 1~10A10] 2 ZAE QT (Table 4).
A1 Fdn] s gtetebr] f18l Al 19]dd A
TS AT @ESIIATRl 9 ] 19]Y
T =T 0.945, FE SN 0.656, T 7NATHAIE]

0.511% FA5 30}

L
fu

Table 4. Analysis in the general properties of paper performance

Impact 5-Year Impact

Journal Factor Factor
Molecules and Cells 2.046 2.086
Journal of Biological Chemistry 5.328 5.498
Biomaterials 7.883 9.076
Blochem{cal gnd Biophysical Research 2595 2720
Communications
Journal of Human Genetics 2.496 2.276
Experimental and Molecular Medicine 2.453 2.542
Neurology 8.017 7.518
Langmuir 4.269 4.562
Macromolecular Research 1.639 1.478
FEBS letters 3.601 3.399
Laryngoscope 2.096 2.435
Oral Surgery Oral Medicine Oral Pathology 1417 )
Oral Radiology and Endodontology ’
BMB reports 2.167 2.178
PLOS one 4411 4.610
Experimental Cell Research 3.609 3.787
Neuroimage 5.937 6.821
Journal of Immunology 5.745 5.909
European Heart Journal 10.052 10.085
Diabetologia 6.973 6.227

(Sources : http://admin-apps.webotknowledge.com/JCR/JCR)

(2

~ 155

120
100

- international 5C1
80

P W domestic SCI
60 17

35 32

L L

bilateral TR

a0

20 7

f
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(b)

0.9545

0.656
a7, I 0511
T T

bilateral TR

unilateral TR multilateral TR

Fig. 6. Status of the (a) domestic and (b) international SCI of TR
programs.

33. 9 - 9 SCI F=F- A 4 8%
331 1LE §5¥ =2 2Z Jd%
AN AT T2 o)A Ay
21824~ (IF, impact factor)®] 553 d3FS ARSI
t} (Fig. 7(a)). =845 = 3 A2 &d Ad
o] EAATY 57|75kl thE Aol 2Jsl Q18-¢ H
o IQ1E 3= gAY S Hrlshs 2 =S YERA
o} =018 S =5 B dsSd =
LF. 100132 274, LF. 5~102 337, LF. 1~5% 12871, LF.
1) 9Ee- 50 7 tjHo] :=Ho] LF. 1~5A0]oflA kst
H 3 QT LF. 1~5AF0] 9] =1 |52 T@5371a79]
76.2%, BE5/NAT- 86%, T/NATAIE 64%= SIS

S CEERa
&

332 LE 49 =2 Y HHILF g%
ERQIGAFTE A9 ) B =RENSE A

A AT T2 HE FARSISITE. IS (institute for
scientific information)ol] &J3ll =% SCI H|o]E{H|o] A=
Hel7leore] thet AdS tdo® ARl (index)dH O
W, =] MAEE, sdite] QIS Fuwd FE
= IS =R 7P =2 Aol AlAE
Az W =S WAl B9 EdEIeetael
self-crystallization of c70 cubes and remarkable enhancement
of photoluminescence (Angewandte Chemie-International
Edition, LF. 10.879)E 323131t} (Fig. 7(b)). Hsa/a+
Q1 74t =138l ollA suppression of innate immunity
(natural killer cell/interferon-gamma) in the advanced stages
of liver fibrosis in mice (Hepatology, 1.F. 11.355)& A¥}=
won, S/HATAER! A5 Ao olA c-reactive
protein and the risk of stent thrombosis and cardiovascular
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events after drug-eluting stent implantation (Circulation,
LF. 14.595) v=i-S 2hisk 2102 gjelw it Aai] &
NAT 2t Z2E0 Bt JI8AT (2 =29 I8AT
FAVAA =)= DTS 3.59%, A dT=
3.434, T/NATAIEIE 5.1012 ZARSITE.

(@
16 17 14.595
14 7
e 11.355
13 47 _10.3?9
10 ) |
top L.
8
e 5.101 W zverage I.F
s 1 3.594 3.434
g 4
2 - —
0+ -
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LF. 10 O &
80 IF.5~10
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33 34 W F 1032
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0 + - o
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(C) 14 14
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Fig. 7. (a) Status of paper performance by impact factor rating from
1 to 10. (b) Status of paper performance by a high and average impact
factor. (c) Status of paper performance by a high and average times
cited or citation.

3.4. 39 vE U F vU S 3+ Y
A F7NAEE T]R18-315 (times cited)7} 7HE =
= e JRERIT (Fig. 7(). dRI83lg gl

gafeiee] the =Re] o) Q18 51E Lhehdick. wjel
F3FE AFRANY WARNE I3 1=2710] Qg2
£ 2aslo] AE 0] BEEE W 5 g A
Q1 AFoleh, YEZAATE IG5} 128, BE)

2

7 8L SN AT 17 1485 AR QL Ad vt
34 2AP|710] 2W7ke] B ATl ek 2
s TRl HHAYEE 4] o] 103]0)d v918-+ AL 9l
o ZRIGIGIT. W 7iAT el 71 Hol 9918+ a1 3l
+ ¥+ SIRT1 regulates tyrosine hydroxylase expression
and differentiation of neuroblastoma cells via FOXO3a (FEBS
letters) 0~ At 471 ¥|AF¥| L 3oL, HET/NATE =

Q! 79, suppression of NF-kappa B activity by NDRG2
expression attenuates the invasive potential of highly malignant
tumor cells (Carcinogenesis)I|x A3t 4.67H AL, Z7H
ATAIE ] =21 739, intravascular ultrasound findings in
patients with very late stent thrombosis after either drug-
eluting or bare-metal stent implantation (Journal of the
American College of Cardiology) 2= A7t 79 TQ1E-5=
Ro% S,

3.5. A 4Eopd A7 |18 =E AA %

AR SAAT T2 glolA whYsh =50 o)
HE =EAA d3S gelsigint. A7 32 A
AS ggsle] AAA o7 AL IAE FYshs 7]
S ot} @ESNATR 49, Aol 11071, o
At 357, ) 267, A 257, o)ty 2574,
A 217, 7FEEY) 19409, 507 49 A
THelA] 2771, AR 2370, A2t 1971, A 1470,
aHY 12740]90H, FUfATAIE Sl 9 ALt 497,
A& 2071, AR 147, gt 1071, AA) 871e
2 FAESIH (Fig. 8).
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Fig. 8. Analysis of affiliation in published papers from TR programs
(a) unilateral TR (b) bilateral TR and (c) multilateral TR.



MBTBT S 2HM BES N ST 52X MR Mo e 45T 7
3.6. A9 =23 8% (@53 714 3R A AT JAH L QA kS 24

a3
ATA} 257132] A QA wpE x| =Fo]
S AV %92 147) FAXGAE R sl
SN AT ol wAsE S- £] = SCIE tldo= 313l
ok A& X9l 1147, 7] 2274, A 1174, i 107,
A 107001300k A, 91, 7] B2 FEAY0] 70.7%,
A2 4.8%, o]9]9] A3 of0] 24.5%F Ao &
AT (Fig. 9). HE3H, Ao PH-ATH =FAAESS gt
SITh AR AT} A GE =2 A7) WolRle &
QIAANE, A& (54%), T (75%), 735 (60%), A
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Fig. 9. Analysis of paper performance by region in unilateral TR.
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Fig. 10. Analysis of regional cooperation for research in multilateral
TR. Sources: KnowledgeMatrix program by KISTIL.
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