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Abstract

With the establishment of a new organization from FY 2015, our country shall be taking a whole new
approach in accelerating research and development in the field of medical and health care. The keyword is
PDCA (Plan-Do-Check-Action), along with unified and consolidated management. We have described in
this manuscript comprehensive knowledge and know-how we have fostered through supporting the
national programs by MEXT (Ministry of Education, Culture, Sports, Science and Technology) and MHLW
(Ministry of Health, Labour and Welfare) in the past decade, such as “Coordination, Support and Training
Program for Translational Research”, “Translational Research Network Program”, “Specified Disease
Treatment Research Program”, and “Early/Exploratory Clinical Trial Center Development Projects”.
Additionally, we have verified and summarized what we need to do to assure quality and gain more
productivity from clinical studies in the chapter titled “Expansion and reinforcement strategy of basic
research for the sustained creation of innovation”. It will be our pleasure if our work will serve as an useful
reference to those concerned.
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R0 2WER 5 T TRV T 284 (Table 1-3).
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¢¢Nﬁanfé%#6@%umﬁémﬁtb
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) DOEMT AL ATH 5.
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WIHZE, BAEELZOTHS. ko THHEET
HDRNERFHIZZH>FNTH T LW, M TH
MAEZeThd. FIFMREORRE SO HBE
TiEd5F0L, BUTOREHREHFEHNCH
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FHEMRE ASETH 5 (Table 1-4).
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AUIRRIS RN RFETH 5. 7 2 TURAIETE
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ZIZV T MLDDH B,
WUHRBIEL a2 T A0 0E% - T2ER - 72
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1%, MUSE M@= B9 2 KRIEREF R ORIEIZABH

F5US2011/007064A1) A4 7T ) X & LTHIH
ENTWES, H#73YXIUE, [BEEME E R
THY, ZOXWEMMTHHME - R L e
HICcEBE D] THBI L5, ORI
O F 9 75 K A aG SR E & MUSE il e 1< B¢ % 64T
FrF B & 0 R - e A T S h B T RE
WErRENEHMEhEDTH 5. BHfE LTAKX
I DARIE AR NS, WEANTEFE WS
BAEDTH 5. FEREEGEM > TOENDS R
FEISEFAETCE 2v. A/ N—v 3 YOI
HThO, EJIORAIRE LS. OB - )59
AT K B R RIS T e Y 2 2 b T
&, SHRINEZREL THLd 5. T XTEFE
ks, BrEdidiEz KR, B Estd s
W2, AT a2 s b CIZEBEREE B
ICEBERE, V- XHEK, 5 T4 VA,
By b, v b=t L BICEICERZ
DLUTHEDPTHEEDTTLF I, ZTAKEMHE
G L 2P e s v, B A LB TE S
DENPSAN T THRSZENTEBIZTE. F
X0, KRBT S &% D X AAHT 4R
DES. EAKLOVWERTEKERDTETELS
WIZABDERUTHS. CRHEIZSH TGS L
70 s 5 A TERT TN CREETEUS - RO 729
DPEAEZPERFITG T, ST TIIRFOH

Fig. 1-8 ARO DFSHE & HBENE

- 28 B FLYITRIALB HEOMMEL
! AR Y —1EE IPTRIAZB v
-4 IR ETE BISEIRIEIR
255 % . =57 0s v
B REgE VImARRIALE g ks LRmLT
2 WREARTRIA b R&D7O— D3
CRO##: v
;__g.t,yg_ . . ﬁﬁﬁfg/R&D//\ﬂ‘flza/’fZ
&
SMOHERE IND ABRIE
CRC N%
SLER bR S S, A B FALEZAT ) MEEAD
R s v
JRA=INIVPFGAT 2R NDA &SZHEE

e

B HTFI7RAEICE 32 —XD—TEEEPDCA

—254—



Clin Eval 42 (2) 2014

Lz amE L, WU AFIICECT LT, R TR EFREAITRL TS, [RATFEAER
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Fig. 1-11 e-Clinical Base ® (eCB)

TRITHHELL 724 1) Y FILEDC Tdh 0 HiRAE > 2 7 4
D ff S R E & SR O FFAIH % v HE & 9 2 iR 25 BR PR
HEBOMELLET N ABM L2V 2T L TH S, 61T

News & Topics eClinical Basex CfIFO#IIC

[T TN
5407218 Clnicsl BaselZ £ BHERISS M T 0% (EIET. 45 1ET, B
W%, TR REF-RTA- V- TTHT
HRITSNT RSN, (- Y RFEIEEIEI UyoL, 1o
R TR,

RDNDS BT XRTZHEHIZDH 5.

ZD &S
IS O3 — b F —WETEREE & HE A, A Bk
M T Y, HAT 77 I 75y — Z0ist
JEFHOHARI KOO H 5. BUKIIZIE, KPR
DS — N R U 72 F5 D Triglyceride
deposit cardiomyovasculopathy, TGCV (22T,
EMHROL T2 M) OWMEEZRRICHD T D

Fig. 1-12

O—/NVERBRICEHTH B, TalOSRMFBRIBRL Tn5.

— ZEEMIC

— ICH-GCP ¥

— Part11 /5 (GAMP5 % - CSV)
— CDISC#Z#

72, TRITATHYE - A 2%, KiEEIX MR

(Fig. 1-12).

FEWBH L, KPWFEA /S RX—v 3 Y TifEiSk
Fidfed LT /) RN—=v g vk L., HEEEIRED
PELTCKRREL., vV AV b AEL LTS
L. #FEMBES AL LTHEEBAEL., Za—l

AL UTHERAL., ZThamiil Tl &0,

EEEV I A MY HATER 7 00— 25U B R TIE S A1 S 0 g = 5%

International registry for neutral lipid storage disease/
triglyceride deposit cardiomyovasculopathy

-
1 AXUR-KAY <,
77 R A=A YT | 5
(AT AT

& ‘/L\s

FERRE | ARXFERZREFRARH FHE-—%&E
2013%4H19H :

Elfrai % ABRIC THRIfE.

20135F9A 4 : MMM FE (EDCY RTLF—T>)

[Meeting for International Registry for Neutral Lipid
Storage Disease/Triglyceride Deposit Cardiomyovasculopathy

201358H LB : FEE—SEML, RFBIEKEARHBROBH

- Mot replntation

—257—



ERPREFM 42%&2% 2014

4. HEBRFEN — HARKED
1/ X=2 a2 AEICEITT

%, NHIZEY - BEEROE > Rt dh 5.
7 L IT, @i, YA NI ANENTH B,
) LREEGOELEDEEXR R LB L E
DHIL TH % (Table 1-6).

THT I T LMEET OV F =T, %
LT EHESREDEN L) X~ T, WHITE
DN IAF=T, FLUTARFFEEED=FR L~
7. #% %13 Drug Discovery of the Year 2013,
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NN LWISDERHESKEY YV THS. THT
STHRYV-ZEBTCHEVIBINPAARDOMEIEIC
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2 THEWE UIER S RHEME 7 1 o7 5 4] GRS
A OFK19 ~ 234E) THhBH. Db, HT
07T ADSEEEEIZIE, TRICHE AR A4 DX
WaEXET AR5 & & 612, ok
BoWSEE L Y N7 - DRSS A E— T3
Rl EREST 2 Z Eibhrz. ThaFEET5
728, BHRLRITIE,  BHTEHHNE D 5 E R KN HE D fifE
R, T—8Y v —, REMEEFICIONTYE
B AT 5 Z AR 5, D, ik
TIZWRERE 2Dl LS 5 Z & ke b iz,
KT 5 2IZEE» S 72O (F—
dbigid, wALkY, WARURSYE, R, KBk
2, IR RIREIT R, LN AL, 4
A —=37as s 0% K- MEBEE L TOR
HEES et o7z DnTiE, BEEEEIZE
o N7z HINZFER TR, SHBNIHIE 24 &
RODOPR YA — P EHFEGEL, ThEFETL
T&E7 ZOMR, ZHEOBHEHE-T, 7
T 5T AR THRRICIT D2 ENZ 51 % TR O
RAEIERT L, ZHATFIT7DORED /A 754
VBB LIE® 7. — 5T, BRI EW TR Y
2V XV O L EESHES O LENGRE L
LCHe D, SIS 72H00 Ml 5 & i T
3.

FIZl R RAT T e 5 A DR & EIDRE X
V50120 % 57-0h K UFZENES » b
7= 7us 5 L] CCHREEE R 24 ~) Y

Thb. FTarsLOEEEHEIZIZ, WEHD
V- ZHERBEN BT S & &1, #uioAD
LA DHECR 2 RME L, THAM 28 TR SR % fifE
VTR ZENHMNE LT &b,
FHPTIZIE, Y — 23RBS B R
EREROBRAG, [EIBERIZEH 5 HKUETO TR X
%, *v bT =2 &EU IO NESEH KD
SNT=. KT T T L2 EEH S TH O
Cr —ndoigid, ALK, FRKY, HAdiEK
2, AR, KBRS, UMK BsL,
My a—iE, jlEHRE T T 409 K- Mg
B L TOEBIZHZ> TS,

—75, EAERHETIE, b MY TR &
WHYT 2B E2FETE 2B e LRI - B
IR AR BRI L D i & (PR 23 4R ~), EIBE
TR HE D [ PRI 7% R0 126 Bl 3238035 55 0 v ) 15 1 4 4
BT & U CREIRIESE HpAw Be D B Ml (OF-Bk 24
EE~) 2D TER. 25 LRS- T,
Sk 25 (2013) 4R6 H 14 HiZs X h 7z [HAH
BLHENE | 120%, [E & U CHRIRIICAT S R E AL
D728 D4 & JEREEERS 7> 5 —E L TEPET 51k
Wl %S 2 Z Latdibh, i OHL R b 35
3 TFHERE RIS T Y 2 2 M) &L
THAEINDZ LTk o7 FEE, HERRED
5HED —HRILISIHNT 2 EEA B &, P
26 50, MATHOUD 73 &K\ T,
INSHEFZRNIERA SN TS, £/, P
B 26 455 H 30 HiZ i3 [fHE - BRI &
[z A7 BCEE N H AR R SR 28 B TS5 A T
S, (HERE - REEENE HE XA D IR B A AR AL T
BTl o7 PR27TAEE, EXC ) AA
IR SE P AR S 2 L 72 BR11E, i o
SEEL AT L, bAETHFITICET
3 R&D D—JC + —~HEHEKHIHNFEHRT 3.

ARTIX, BAETHFITITHT S TROHL
FRAFERNZY) — F LT E 2 (1Y LA
BT 7 4] L [FGE LIS ME A v b
T = Tar T 5] 1ZDWT, WEBRO DD
Tar LTI A Y b DEEEHTS.
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2. BEUHRZEH#HET OIS L

21 F7OT5 LTI X NES

K7a s 7 LOFEEEHICHT o NHNEE
ATITHDNT, BHIZI 1 B TR O I fi
EHEES S & & i, BHLET (210 RERBAA
NEHTE S LS, GHEN2 DRI R —
FEBERITLTE 2, Db, HF— MR
ELTE, 7HTFITIZHIT S TR EHRBEOK
fii e R&D /34 75 4 v ougfb & HiiZ, &MET
TR2SRMANI R SN, WSRO Y — THR&D
DTy RN TOBIREELT—ILIZEREL
(Table 2-1). ZO T = )LIZlAT CTHA DY 3 ¥
AV Y=L ERTE - FIH LD, OGO
HEte, @ — ZFAFEOMEME, O A v F 7 —
2 DGR AN, SEENCERIE 254 EA k2 6 #L
MR — MR EED TE . 2, B R
FEFE A B T D [E Bt 5 345 4 WAk 3 2 v, [EIBEY
BT B REIA SRS ICHE IS &S Te s
I LADN A — F L kg, &k
BOTHEBERENAZ UL, HESHEOMKRH G &
WHIT, TRERINIEL 20Dv 4 v Fey &
2L, @ Scientific Mind (FEREHF), @ Legal Mind
(GxP : GMP, GLP, GCP), ®Business Mind (4%
#F), @Management Mind (H &) DEH % (i

Clin Eval 42 (2) 2014

LT&7.

22 TATILTRI AL MY—ILOREE
#EH

7a s 7 LRGERE, AP 5 TR XK
HlOEfEO A2 RED S L & 12, HE LT
AL BE LIy AR T 2Dy — e L
T, [FRBEMRRFAAE] #REL. Kh
TEOREIZH 72> TIRITT 5 (A TREFE]
DORRERE BANZFE D NWT, TRICHE AL L
T5HEEAB/EL, FLITOVNTE5ODOEHE4
L7z (Table 2-2). Z®D L TRERIZBHT SE
MISCAHEL, ThollBE L 52 L TCRERMIC
IR AR T &E 2 & 512 L7z (LM g 5
flizsr —ntmt). £72, RFHEZEOTHTHERL
RUC B 2 BUIED TR X B IARH] k- AB) &
Ta s g AR TIROEMHEIZ O\ THRA, 77
Y ETFHA v ORI DR % Kb TEAKRL %2
U7z, BEIS, RIS RO - M g% (CPC:
cell processing center) *+ T — &t v & —IZBT 3
FEEARE - EHL, TRON—FLTHBH
BE - BRI - BRI A B O NEIL 2 1R L
72, ThoDERITIT TR IR E LB
FHEIWHINTED, Tho 2T H2 LT
BIEMICAE L T3 EROFHML2X 5 iz,
Tabb, THHIETR O IEEY —L L

Table 2-1 iy — Il

Ivyrar

d—-J

(1> KEv B)

— SERUIEITY 5 7= PR O HEE
— BRFQRE SN TN D [2 DRI ] D3ER
=» JOJI7LTRI AL B

— BT TR ARFEMIZ L S, HITHEDO Y — ZHAR&D
D7y o ERNTNSIRE
= R&D /N1 751 > Dt

— [FIBRENZ B 3 % AHED TR 3% - FEhEMfil oA
= ERHEFHOHER

Scientific Mind (FiRFFY), Legal Mind (GxP), Business Mind (£#7F),
Management Mind (FI325$%) DEEH
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Table 2-2 TR IR TEA R 7 — v

(5% x 51ER)

¥ = X il - BT B R

V-2, HAE, RIMEORMM, BEENEN Y, RIREDHRIL

BRI O BOE 2 (EE - ASPES B 0kM | HoARDUE, BUENER, ZRCELE, JRERRRAER, Be AL

R PR RANR % YEA 9 2 (Al

Ta b aVhaSE, SCEAL, PSR, BREESE TR, RS RS

A PR B & FE N5 % ARl

BRI R, SCEERL, 7, T= 2 v, pEREER

CACANCANCRNGC)

Ty s b a5k

BHTEMS SR, SEERAT B, TN, IR, SRR

) MENETREROMEL, BERROLER - M

LTMEMTOENEEDTH D, FEFFIZZO%E
ERELEZEEZONS. L DD, FEIEHE
G 2 r — L &5 Z & T, TRIIEHAMD
gkl E PEmftTcE 2 L5104, {lkiz
[l —DRHUETEICTZ 5 & 512k - 72 (Fig. 2-1).
—HT, TREEDS2DIZIE, 2= v &
I 5B AR E L7z BT, 7 ORI CRE
ICABMEREROVHL T LEXH B, B
12, ORISR B B AEN T & &
ICBWTHREEED Z2DERH L. Thbh—if
LCEI$ 27200V —LE LT, Fus s LM
BRI [R&AD T — 4 ¥ — ] #WEL . Av —
MIZEEIRFE 28D 5 ETHS 22T REI0
HARGERTED, 2228y —2E#RETLA

T5Z & TN EMEOHENAKEN S, &
7o, Kv—1iE, TRZ#ED S LTO [ AL g
ORMD, RO, BT EREZ = [
WIEDOREIZE R DEDTH 5. £/, AfLD
MR A4 5 Z & TREAOTG MR E £ M d
3728, [HIMHEOFEME RS IR & [HABR
SRR | AR L CE A D, Y —
ZOMFEL T v 2 EZDAT Y 2 —ABE5ED
L, a— Py 7OMEKE 7 OFEL 2 &
FLUTHEMMEAEMEL = Dk, ZhooERidb
HaMED B L CEME R L S 2 WHIE 2 BN
IR T230THD, v — XFHBIEEY — L &
LTh@EMTons. 72, #HLE» Y — etk
DOFAF - RN AR L, (B 204 5 72

Fig. 2-1 TR OERRD

Fr235E10H

CEEPTTAN 1
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HOY—=NLELT, [HREHhOY —X—F&] %
[V — ZESIRI K], [ - ZZENE
] HABMHLUCHMALE £HLETZhsndE
RELMT 2 LickD, K —ZXFBICL2S
SR/ XN, FTav s PR Y v b
ORRLICRN. > 7z LR a5, F 72, &I
B2y — XKD - KRR AL X
h, TRAEBEAHI DAL & SZIRIEH O FRIL AL
Ihi-.

23 A PEY Y M (BERAE) &L EH
R

RO~V A by =L EFHLOD,
Sl AmaE 20 (B, B ML, MU
BEMAFML 72, £2HTIE, FANCmEI L 7
[ IR A 22 ] HOBRHZ LS W T TR
TRl ORI 7 8t & ZMIZEEE - BEf Lz Z
5 L7zilE - Bl AEEL, 7ATFITIZETS
TRHEME FOBEREH chi &by, 7
077 ARBGEIICIE AR HGE T 2R E L
T, ¥ —ZOMMHEETEYNIZE I 5 720 O
PR R K HRES 12 J6 1 2 R IEPE 70 & 2 23 I
ENTHHY, ARPIRAT S HER &t 23 0%
AT AMEF DO 2 TR WIRIEAHBE L
7z, F72, RFEORLEIZHENTCPC A GMP IZxt
L TH S, ZOFGNMEAICHE L EH %1
B 2ElAd BN b o7z, FHIZ, £<
OEIZF T, F— &t v & — TREERAIF
EUREROFIER (SOP) EKEMTH D, HHIE
G - RS - RIS OWT [H 5 a5
AFEIETEZERENIEL 572, KT s ai&T
B2z, 2heoEBIZOW TS T—EDHf
B b 577, TREEHWBEE LTHraRiEx
TEET B 3oz, —hT, HREIE
Uhx << R&D #5712, BEDY —X
PR AEMEES 2 21 Ti L, Btz — X % ki
PHUZHIFA L T2 RIE LS 50w, 2, Zho %
W FIZEHM (due diligence) L THAFE b T v 712
RHDZVBEND S, LrLENE, ZFHGTHEN
V= AR BRI U T a RPN i

Clin Eval 42 (2) 2014

Molele®, [SHRERBT AL Y — X —E&K]
R [nfgyzEsl - BRRSE B A 754 VK, TH
Y= ZR= b7+ ) AR OERERDE Z L
T4 T4 VORKLER 572, 72, Tur
T ABIARF I, SR T TRICZE & R
WEMIZAELTE D, 2REEH - HilGd 5%
fili, R&DEMICKHEBEL AT OV 22 v %
Uy —, EPHEHER, F-a~v3x vy —, Hdig
MREDORENTINTH >7=. £ T, RYIDA
T 7ELT, EYMEE, T2V v —,
WHREMEDOEM & ST Em < KD, YIFEH
122N b AMOBH25ET Lz, ZDO#%E Bk
A OMBR IR L IEA TS 7208, FTRE Y
B —=NRENNIHEB LT 27291213725 LA
MERBH LT 2BEAD 5. ZORHKEED S
72, [TRY v 2 —HEEIZR5JEHIER KR OTEH
Mk at A S ] 2 /FR - AL, K7o s 54
EEICEM - BRI N7 229 TORY)
fb-EBLEEL. —HT, ZhETITEMm
N7 HB A RMUHR T %728, TRIC2 5
[, KFBEE RO B AN O BH IR A
] AN EHL, SHLSICE T A TREFED
H)F 2T aLEK S .

F 77, SULEFHEECIE, LR B E fE B
ZHRIThEN T, V- AL 2. £S
HTIE, MEAMEDMELR, BAIORELR, FERRRERD
FhEal eI E A E Z OO, /Y — XORR
Hete T HFITELTCORRED [ 2o
WCHEREARRL 72, iz, #lrs0y —x
BPNCEELTIE, RRDELTO S LYY F— 3
VEGHART Z L CRMRE OGRS AR L .
72, Tus 7 L0EBIIEDLYE, SHSAEL
BN HIET 2 — IS DWW CH AN SRR Y
5 L TiEmErED T2, ZORRE, Tar
T LRET I CFER24F-3 A 31 H) 120, 7
025 A4kE UT15 FoREREMET & (R
Bl 38 10fF, FEFE:50), KEADTA
VAT bR ES D, THIZ6 AV 3 E
K (BAAEDOEMIREB) & L TRRBE I
(Table 2-3).
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Table 2-3 7075 LY — ADPIILH
(H19F 8B~ H24£3831H)

A 1 - < o ¥ =

PR F1 XTI b (15) s o
AL TR JeiE | GVHD ok el | SRR gk - miHk
A T B i dbigE | &~ —AflAF Y b JtiE | bFGF+GHG il
NT7vFL/45IviE | St | BaHssmsseyitE | o | v SRy HUHR
HGF wt HHET v k4 % b deiEiE | o THilg b
AN =S4 Wt A= 3 T IHRITFVR KB
SRR Fnt F3Ien FOn | ERERI R PN
AN N R ot BAea AR e Bt s
AR i | LTEy st BUSIRIEAEB R (2)
VI Ty | 2 BT 2 HE e — A b At
E i VAT AEb | ALERE S T U — & — JLit
Dy — b PN HVJ-E KB
WTIXTF FI o F v KB A — b KB BLEBRFTTAIME (1)
i e o R HAL: Tl X7 F F — —— —
PLGA + / it Juk AR E GBR W

24 2AESEERECEHEMNT EERET
PSS B O Wss i TRICE S 2 5F - s
AHIE LT, Fl22lOEEaE IAEER
B2 2PELTE . ZhZhOTHTIZIRM
B 6 HHR O S IRI & ¥ — ZPRIRIU
DWTHRENE S, Tho2HENTHEREL
TH R — MR & EE DR HE RS R &2 W L
7z, F72, BRI U CEEM L 2RI E B
il - CPC- F— &ty & — - BHKMN - 8F
RIIZBET 2 3A & 2 OEFHER A B L, W
RHRIZ L BT RO LT &K 5 72 FiZ,
TREBEEFHOFEBALEIX S 720, KM DOTR
v 2 — O R -CPC- T — 2 v &4 — -
N2 2 B RHI O BRSO FR I A& 5K, #LrifE
THWAE LA L2, KB TONBREHMmEBEL,
Ta Ly T AR B AN A —E O A&
Fio TG A D SENE K512k, e
PRI T DG 2 2F I L T2 #8051
BESITkhoT F, UL T LBREFRENIS
i, BRSNS L CTRE Y 2 —DH 2 FF Y
T A ZBT BB AR, HEOHIALIZET 3
HHAEMEL Tho 7.

* H244F-4 H 26 [ $GEIRGERIEHT

25 HERExvY T—7OHE

BRSO s 6 4 58 U ¢ Al 2 R o figik
M5 E LT, EHMRBOABEN WA &
WET 2720, SHMOHEMZEELE S R,
CPC, Wil - ¥ — a2~ v 4 v b, i,
TR & v 4 —#EWE, CRC, 7uv 7 ¥4
VXV N, BEHE) Eib B, 2O EEIC
Fet 7z (20 A& - F). A O SITIEE
WiEH» 6 200EMENBIML, SOHEE Zh
ANDT T —=FIZDWTHERE N2, ZORE,
A S T LI BRI AT EIEE AR E S h, Y
A= MEBE L L TR EMEEOMD F L% LR
L7, ZOER, A7ar 5 408 THIZIE,
flil % DHEA{ S T LSRR ER S h, & TORK
Rz oA T HAAX S e, BRAT
TRICDEARHME N AR T W, T 5 L7zl
D EBII A OREBINIC T E L T < 2 & TR
MOy b7 — 2 BRAELR, THLE 2RO TR
JEARA & v — TR ONRILICFE T B EE L
5N 5.
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26 HEEDEE
i) 4557 - MEHEI - EERBET —AN—-2Z0D
i

TROKIR % RFENZEICT 27291213, B
W 2 etk LoD, M REF O A TP L 7
<TEAE S v, [HEEZ, Pl - FEAHiiob ¥
RWEBAD ORI 2 B b 5. KD
WARHIE, RErFLETFERE b AN &id
EOFETEAEN. DWTE, taY Y a4 —
5 SHHOEHT — 24 N— 2 (Bdr W, 5
GG, SRR 2EAL, SHLIZ2D
DID &S L 72, ZOMBERES 57
OICKHOMBES AR L, REFEO LIS
FERFERFORA ¥ PFIZ DO THIFRDRE
X572, ThEDF—AR—=ZHEALT LT,
TRV Z—DA& v 7%, ffexDy— X2
3 RERHRSR LB O, AEO BB DnT
RO G EREATFTES LI ITh 7.
72, SMONEZ 28U CHEIUAADRED ) 7
7 v =0l EAK 6 Nz

ii) BEBHET—2YRI AL M AT LDOERE
BUETHEET — & O - B %217 5 BRI
i, T332 -4 2T L0713 57—
Va vEGY, GCPIZI - 72 ks 7 {5 S R G
Nk oD, /2, YEF, KEFDAIZEKR
Bi 5 — #1225\, CDISC (Clinical Data Inter-
change Standard Consortium) fE#END XIS % K
WDODOH o7z D LZmhOPT, BTICEE
IRikBR 7 — 4 # P4 5 729121, GCPEH DM
LIS UG S DR Al sl e S5 SV N & SN
BETHD, CDISCNDOMIBE MHEE KD, L
ML, T LV AT LAOEALHEBEIZIZL KA
A NEREDO ) AT L, H4 ORLT T
452 L 3HENTE» 2. 22T, K-
FMERE LT, 4 v 2 =%y FEFTL TS,
SHMATE S 27 4 (GCP XIS, ER/ESHEE
G, 21 CFR Part 1145, £ EiExE) & %
O E AR % BH L7z, %72, CDISCADXIE
#IEUGES, SURISHED BT — 4 B L DN
F v F Ty T TBA VT ITEEZI. ZTHL
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T, AV 27 6 2FHALUTRE - EREL 27— 4
WEOKEFDAIC S 2 aTRE & 2 0, I BRAL[RA B
2B RIBTREE 2o 72,

iii) &HEOGCP EHRMAE
GCPIFHIRABE #1795 LToOHR DL —L T
b0, BWETHEEEFNT 2 72012132 DIRHI
MAGCPIZHAL TWAL TEAEL RV, ZD7k
W, K7ar s ae UCTEHLT (THLS, 12 5E:7%)
O GCPEEMEMAE#FH L 2. A& L 2hic
L TIrbh=T F34 2% 2 52iFis, &l
RUZ 1) B GCP Rl O & fif A SudT e A, KP
DL RT TR B DRl ZR B % F it T & % (4]
MNEE S 7=,

3. BELHAEMESR Y FT—7
7a73 L4

31 FOJSL~wxI A NAR

AT a7 T LIZHATT 5 RIS LTSS R
Tas s s 12koT, bAEIZTR OGS B
X, RO —IAZH > TARRH) 2 B 5 A Al
BlCZE 572, L LAahs, Bdossn, HS
Us 5 AR THOBREE LT, SHLNickir 5~
2V X v o, EEEBS T OmLE R -
72, ZHO LR TAL— LA T ar s 4TI,
WDy — XBEXRREN %@t 5 & & 812, Hl
BHCA ZRELR L, HAR 2 TR BT % i 373
52 ENHMICBY R L b, BRUNIC
1, B Y — X3 O BRAT IR ER & BIRE S
5 Z L RERM A FUEIZIR > CTR A2 BT 5 Z
&, oy b =2 EREELTEMALENELT
ZEENRD o

Wy x =, T Tus T s LR AT
TILZBEOTERE YR - P OEFKELS Z &
120, BRSCHEESFES I H 5 sy — XH
BRXN, BUNBEZEDEVRED/SA 754
VNG T AT & AT IUIZERE L7z, (RIS,
BUENEEIIZEASLDD, %y T — 2 &5
LTy F Y =Ry EEh 2 REDFBIAZHIEL
T\ 5 (Table 2-4). ZD =1z, [HEEHS,
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Table 2-4 BLriyHK—

b it

BEY

FHEX 5.
ES )

Ak

o KMIZE W EERFhH 2% —
AWHER S, whsZ & \WR&D /Y
ATIANRKTHI T LT B,
o )N T T4 VOFGME - EENAEED B 72
W, FHUEARERIZEILIL, Xy b7 —
JENLTOFI—DEBE T SIRED

o DHEEHETF, @ —XHK, @/ 1 774
VER, @HEAL, @xv bu—21t

eSS SAKTAYIIRTRIALID

[¥— ZH,

(/854 754 Ve,

IERAIAR

(% b7 =2t D5 208 &ML, Zhb
il e UCld R — PR & R LT 7.

32 F7ATVILIRXTALNY—IVOREE

R CORERHZ)

Tu s 5 LOGKE, L5 D20fkiizonT
EINZENIDOHEHAZEEL, FHHIZOW
TEPE T v s 7 2 HHIER LS 5 2w
BIRMEASER L2 GHRIX3EHE) (Table 2-5).

ZN6 E#HIBOERSHE TR L, SMUITHA
OHMEREERIEL 72, 2O LT, Turss~
FVAVEY =L E L THRHEOMEELFEEL,
WA FAEREOEREEFEE LTHHLZ. &
by, FHEOHEERIRILE ¥ — TR T %
RS 2 7= DR L UT [HLUSRAHIRM - BT
FFAT (BR2-1) &2, BWEDORED /A 7
A vEARLT 2200y - L LT [V—X
Ny r —VNE—HE] %, leDd—ZIZBT5
HEANZEREZEHEST S7-200DY - L ELT
[R&D HAMEH] & (&K 2-3) F4%KEL THH
L7z, ¥, 20 [R&DIEAREH] 5 (&Hk2-3)
i, ®Bir7us 7 A THHL TG [R&D 7 — 4
V-] AREEE, HBAED DS L THIEL T
NEHIEZRPIEA TR TE S LS L RLZ]
DThD. i, TOREIZH->TIE, T—4
HH A#HEHEBH OIS ADES Z 2T, R
B BB 2 T — & A R SO A O 3 A AL G Y
ICBMTE L5274 v L 20 LT, K
HBREF— 2= 2{L LT [R&D /4 774 V4
P 25 4] (303 H Fig. 2-3) & Lok &y, #f

RIZEKY = ZEROANERD =, Zhizk->T
BB TS — D0+ —EEBMRTREIC

KD, KTFar 5 L0y — XIERNMERN S h .

Table 2-5 HEFRBL L&Al

M. 784774 V&M

BiESE Sy SHERE

HIBE - B ZEHE O Ak B R o B R

1. [EBSHS IR HED[EFEL 58T L7=GxP EHOK
L] B ] 5B oD et L] BB R g or L %%
[ fii 32235 0D {1 e BB ZME Y — XD

I. ¥—XHK SEHIKGRDHEE EHIKGRIG > — 2D
TR AL D e R A ALY — Z DR
Y — YR - SHIRED AL | /Sy — OANDFBA AT Y — TR

v — R B BE D 5L

LO - FiaFallg22sy s — 2 0¥

HEOATF—V7 9T

ATF=VT T Ly =20

ARV 75 ST PRHEREL D9 2 A Dl
V. At PR Om 1 PHEEBEA LIS 2 A OEIA™

248y 7 DEAL a7 ALy 7 OEEHIE

Betlifsin - Hmbf 72D PUS TR OB s - M (A 725280 4
V. &2y b7—=21k UV — 2DOMHFIH] L5 A B D ZREETSER B

REL D 2 b ) DR

| R i ARl i E '

AT N2 7200, R 25 T REFIH O MLRTFA A S 1S HilBR
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Thbb, KLVAFLE, THFITDOY -2
WMEERVAXRLTEMHTZ2200ITY ) 2 —
vavkhkDES.

Bk, PE27 (2015) FE,MHIE, AT v T
o LA R BRIl KL 5. Dn
T, PR26 4R, JEAEI A E S RITR
W5 E A R LS 5 & O RO AT A S0E
U7z BRI, (BB R L - B it
A 12 ARO A8 0 J fif TR I R0 KL AR ik 1 GTAMG
2 —v, %l IR B AR GRER 2 h2 A B AT
HABMT2EE812, HEZEAKRORKE JHE
LTCo AT Ay bY—=)LE L TOWMAE %@L L
To. F7z, [V —RHAWER] FEEGE L TIERE
otz s gsL L 81, 2h
R - EPET B [R&D2SA 794 VEHY 27
o) AEBRL, ANEREWRERRL 5 AE»
HIRER - AT BMBEA ML 22, RV 2T 4
128y —XEREICNICEINT 22 LT, A
[E kD & — ZHHRIRDLE Ml T & 2L AR T
ER A

33 A PEY Y b (MEAE) 2EC LES
&

VR XA A S i SIS SV AV Y- 1| - R U]
D, KRS EFIZ2MFM U, WRisRemb 2
(i) & ¥ — XFIEES2E (Ti) 2L T
& 7= PLSRRERRIL ST, HENCHIN L 724
MFAAEOBHNE 2R T2 L L 812, BREK
AT TSR DOBILAEL 2. & DD,
BANICBITATRE Y 2 — O ERT R TR &
v A —OEKEl, R&D /A 75 4 v ORI
BPSATIT b B REOMEI X # =X 4, 94+
VAT b OWRHIESE, HSGERE o mR, v —
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\ Medical Innovation Management

o VI 55
BRFRERSAISMREEIC DT

Reliability assurance of clinical trials:
Principles of data science

— F—IYALIIARR —
UL
Kenichi Kono

RBIAEEA STiRERREME AR ERE 5 —

Translational Research Informatics Center, Foundation for Biomedical Research and Innovation

?—Q%EEB $83E Director, Department of Data Management

FRARABROEREMEIE, BRASAIHFHOETET - 20MFNEEOHRFRICIVRILEEI NS, T—20OIE
I, BITOZERECHSWVTREEEEHECL, EBHATEI LN THE I EETHMWICHILIL, BRORLEKEE
REZEPT—EHA I ADRMRTHS. BAFARIEIE MPHRTHY, T—2ICHEBERLEWNESDEXPT
T—DEETD. BokE 67— 4PBoNnT, REPRETIFREEGHS. MREICE, BRKARDERS
HERRTIEBY H5.

GCP I3ERRHBRDEEEETHY), ICH-GCPDEFICIN F—2 B AICHKRIEENS. ICH-GCPHY R REE
2 - RERIEOERICLY), T-2OEREMEETE2MEDHRIEE NS, ICH-GCP &, SEEELSDHS5HDT
AEXCOWTRAEE T2 A% Tah57OIERERS TVWS. B TO AT -2 DELE LR
T3 RERRFRCE BRIIKZLZEBEZSA2TOLINSEEATIIEPEETHD. TANFRRLRE
LANIWEREL, T5-%2F=42) 7 0LTT7—20D@BEATEL, EPPEREREEICLY T —2DRERIL
EEEL WS Z ENKRHENS.

BF AT LOMAE, BRRBOSREDOHEEREMLEICPETHS. ICH-GCPHAKRDIEHRICLY, T—4
N—ZADEEMENVEREIND. BERERALSHEVEFIATLERAVSZ LI, ERMEVFRIISWEVWEZSD
REZFEI T2 EICED. 7z, BARRBRICHWTIR, BT —INXN-IPET—2»5BRTE L ThEL
54V, FEMRBERABROTLEEZRTOINTHY, TR FROREERRI T2V 11> ANEELTAL
ZXTH3. FDARVUEMANKD S, [ALCOA-CCEA| (CEDCZE&MKDENB.

FRARREBROEEMERRD D, T 2EECMEEFENIE, MEELP SBI UL APAULENTORNZTHS. &
B EMLEEEL, VIXTICEDCREEETOEINEAILLY, BRRRICEST32T0EN 20T
NOBEBERLTEEDIS, BATIZENEETHD

IRk TR o h 227 v 20flifti% L O &8 %
728, WHRRABROEHEN: 2 fEfR LIRAET 2 Z &1
WREDOEBTH 5.

1. 3ZC®IC

BB OB IE AR TH 5 Y. KRB
B DOBFIZK ORI TE2EDTHY, kD
FESITME A B 5 Z & S L THRKRBEANDS
MERZET 2. MEHEIRBEEDITRTL A
UL, PR EFO RN EICh D, (HSickun
THifEA 5 2 DIIMETTE BRRDATH 5. [l

BERGRBR DS & 1%, HHEEEDL SWIEL
SEBILTWE2»Toh, F—2OHLEELH
b 5Y. WEREORMET - 494 TV 2
(data science) TH D, EWMEDOT—%, Thb
HIEMEP D ARIEA 25 < 584 (integrity) &7 — 4
1, ERRRERORS RO Y M4 LH4 5. flifED
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b BAEEIE, WMEOEHNT =2 RH LN TV BIE
IRFRBE 2 6 D AN S, WFEE LG & &

L, BHECHEDWTRE I a7 — & OB & R
LCHEMmL, foN7-T —& 2 IEMEICEHE U T
EAELE M S AT UL R S .

RaE&1E, BHATESZEDTHDZ L%, Hik
B LRSI K D EBNIIRTZI L ToH .
WK RS 2 F2hE L 7288 DA IEL <fThh T
W2 EFIELTE, SR L72Z 810345 .
EERARBR DS M A IRGET 2 720, BEN AT —
A3 YA b EREHENTII ML U 725 =S &K
B VY. F—2 v RV AV b EAREHERITA,
72 0 FEHEIE BB A & & OFERE AT U ¢ 32k
SNtz d, 7 — 2 OFEERG OB 455 °.
WIFeHE &2 HEEY 7 P AW A4S Z &
i, PP s FHEICK2rny —28Z L
R, BHRMISHBMZENML TROLERBEOH, 5
F T A#EDRL, MEDOLIORWLRERZT %
AR LU TAR B RIIAR LBV E VI AAIEIS
DIEHND.

GCP (Good Clinical Practice) I3HiIRABRIZ %5
BRI DR L T — 2 O AR 5 72
B OJEEE - AN S < EBIIEHET & 5. ICH-
GCP (ICH Guideline for Good Clinical Practice)”
O [J#3X] (introduction) 1213 [#BE OL KL
RIS 2 KT L 5 S ORERNIZEIC & X
280D THS. | [AIUELHETF§ 2T LI
Fo T, HRRERT — 4 METE B Z L BRI
Rt E N %. ] &b D (Table 7-1), RIS 21T

5 ETOWMREDIL—ILThH S, KK RERD
BIEMEMREEIZ DWW T, ICH-GCP DR T % K4
Vb EMRT 5.

2. GCP DR

GCP THUEL TV Z &, ek, Rk
SHEMEOMERICEN SN, BRRBROE % (RGE3
R (W REE Y 2 T 4 ¢ quality assurance
system) DJEIT & RF A KD Tvb. ICH-GCP
13 GCP %, [HiRREROGHE, FhE, T=41) v~
7, BEE, GCER, T RO ICEE T % Ak &
EFL, FBRRABICBED S HORE L HTEXOTF
i % B RIZR L Tw b, ICH-GCP o [J5EHI ]
(The principles of ICH GCP) 2%, &#H DLk -
o - RIFE, WEMROZDOY 2T L%
B4 2 Z &R WREN T3 (Table 7-2).
ICH-GCP D B & B (Quality Control : QC) &
VB REE (Quality Assurance @ QA) 23 EF X T
2%, HERRBOEEME SR TE 5.

ICH-GCP THIW» 57T\ 3 [integrity | (584 1E)
1%, [Keep it as it is.] (KB %E H 50 F F I
D) & Bk [Make every effort to keep it as
it is.| (HiRiABAZ 5 2 3 FITRODITH 5O
B5)1%45) OIERTHBY. e, 7 -
ZMRIEMEICED <k Eh, T -4 R—=2, @&
MR KR OMEE L L, BAIED > TEWHHRA
ELLIEA BN, 2TOF — 2 OMEMENHE A
ZENEENTHS. ICH-GCP D QC KU QAL

Table 7-1 ICH-GCP %3¢

ICH Guideline for Good Clinical Practice Introduction

Good Clinical Practice (GCP) is an international ethical and scientific quality standard for
designing, conducting, recording and reporting trials that involve the participation of human
subjects. Compliance with this standard provides public assurance that the rights, safety and
well-being of trial subjects are protected, consistent with the principles that have their origin
in the Declaration of Helsinki, and that the clinical trial data are credible.

The principles established in this guideline may also be applied to other clinical investigations
that may have an impact on the safety and well-being of human subjects.
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Table 72 ICH-GCP D5

The Principles of ICH GCP

KOGRAFE U i AUl e 5 e,

implemented.

5,

2.10 All clinical trial information should be recorded, handled, and stored in a way that allows
its accurate reporting, interpretation and verification.

RIRERIR 2B 2 A C O BtE, IEHEZA W, MR OMEEZ ITREZ & S ISREsk L, D

2.13 Systems with procedures that assure the quality of every aspect of the trial should be

FRGABED & & W 2 il DR 2 MERT 2 720 D FIEA /R L7722 27 45, A s udk

KB WHE~ %Y AV b (quality management) % i
FTARZ kD, F— 2O & e R
AEX N, BERRARERIC X BimaE S e h b, T —
SAZEED < FEN) 2 BEAN IS B A, §
EbBbTF—E4H9 4 TV 2IWE~Y RV A Y MIEAR
RTH 5.

BEIRERER 7 — A OB~ 3V A Y MZBWT,
BRI AR G E L, ARZRSRE L, AR
NEIETHEDTHE L EFRL T Z &N
FETHEY, BHLEVESOERHD (27 —)
MRATIENELH D, EETHNh, EETH
WRZDELARIE (8, ®XA) 124257
WEHBC TN RS v, IREE, 7—40
&M (data integrity), 2 D A IEfTED W0

ZEEREEL AT RS BV, T — 2 D5
L e B EFEIZOWT, CDISC (Clinical Data
Interchange Standards Consortium) D% 3% % Table
7-312Y. REORLEEFHiL, MENFAEL
TE RN U CHER I 3 54 % 2
5ZLT, MR LAWK SIcTE S, G
H2 57— 2DRE, F—2OINE, F—20M0
HMOHEWB T X 2 ONTHYIZv R DAY

P (e 2ER) L, GEMARIETS IR
RETHBY.

7 — A BRBCRGE & R, T A UEFR
T3 6 2, BEERRMLAS 2o Bl TR
DOREDERTE BT a0. BEENTETA
WWETa <, FEER TR UEEHTE 0.

Table 7-3 CDISC 57— % 5¢ &1k

Data Integrity (CDISC Clinical Research Glossary, Version 7.0)

A dimension of data contributing to trustworthiness and pertaining to the systems and pro-
cesses for data capture, correction, maintenance, transmission, and retention. Key elements of
data integrity include security, privacy, access controls, a continuous pedigree from capture to
archive, stability (of values, of attribution), protection against loss or destruction, ease of
review by users responsible for data quality, proper operation and validation of systems,
training of users.

BRI L, -5 OE, EIE, 5, BERUREOEDOY 257 ARV T 01
BT 5, 7 -2 OWE. T2 eMOME LI HFL LU, ¥F 1) T4, T4 —,
7 o X A, A 5 ORAF E TOMGIN 2o, REN AR OEED), A E dHEc
AP, T4 REOBIEHICEB LY 2 —DORS X, WIEAREEE V2T 4 OB Y
R, =Y -0l ENETFEND.

[FIER] EEPRWFZEIs & ~ & — http://www.tri-kobe.org/cdisc/glossary/index.html
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BEERNZ YN F 0 X 22k o 55 < 2 & TR
PRERBE DS HE I REE S 5. BEIRARER OB D2
ST =44 TV A TH Y, FIENGEENED
ENGEFNEEHTEZVDIREHOMTS 5.
WEF IR EFH L U TR PO RAR 2 BIICFRR L
s S .

3. THADREREIRT AL

7= A OB SR, MEEMAES
TRV VY, TRV RVAY IR, WHERGE
ETAEAOMENE L FOEBTIREL, KR
BRI S5 23 RTOENE->TNB Y, HIKR
Bir — 2 DOWE~ 3V A Y ME, FhadhmiE o
B, 77— 4 O, W, AU, @R OED
BORGEETOLET O ZTERINE, F—4
AERERD HIZ &b TEbIzINE S, il
RikBr A28 U TR Nz MAIE L < ML, &P
g2 2 2§22 L ABETH 5.
W7eE, SMEESPHKE, FHEREKEE & &
W, THhEhORETT — & ORE KRB D
RN D7=DIZHNTH D Z & wl Lt il s
57w,

ICH-GCP T, 5.1 [ /B fRaE K O 5l B A%
IZBWTTF — 2D oD KBRS T o B 4
KHT B (Table 7-4). FRRERT — 21, 7
2L LTORGEE T2 4k (T ax 2E8),
ThbBENY)F— 3 v (validation) 23RS SR
Tn3? NYF—va e}, FIEEERL
ZOMWOIZHEBLZZ L EHEMTEZ 12k D,
BONERREBELVWETEIETHS. N
F—YavahtTrat 210l THEEL -8

B, Fieh T =2 U CHIRALT 2 2 A TE,
HBEMERH BN EIIED. N)T—V 3
VRTF-AHPA TV ZADETH .

Tut ZETIE, TR, S T — 4 R
IZES{Tuv 2L T uv ZAMOMEAAEH% &P
12§% [Fuvz77a—F] OFZHPLET
bbb, TuxxArru—FiE, WEILXVAVL
¥ 2T LADE S IS09001 DJFEAID1DT, [
O 2 KO AT O PAREAY ] [ ] 548 K O 5 i D B
L] [ & E ] 23k 5 T3 (Table
7-5)". F— 2 ORI &, BRRBRO 4
T ZTHREELNILOF — & ONE % W
L, IEMEICBI XN XS5 IZEML, 567080
Yesd & NI FFRBUE 2072 & WA E ) 2
FAEES2ZETHBY.

Society for Clinical Data Management (SCDM)
MIELT L Ty B Good Clinical Data Management
Practices (GCDMP)Y i, KR T — 2 D
[fR/NROFLHE | & [ 57— & 23584 (complete) T,
EtE A5, WUAToX2THBT L, T4
bbb, T—205%EM (integrity) #MRiLd 5. |
LTV, BEMAE2-0ICEELZ LI,
B e & NI UEDEF T H B, EIED T —
2L, TIT—DERVWF— 258X LB
ERICHGmEBRAEOhETF— 2L EHRI I
5. 7= A OHREL, Rk, WP X h B KB T,
ZOTa L 2T ST - FBATNS, =
S—OFEKEZBEFL, T5—-%FT=8) Y2 LT
F— A OMEEHE L, KRR TE,rh SRR
1252254 %7 b &FHE L 24U % 5 200,

T2 DOWBMERDI-DHIZIE, T2 NEL
7 — 2B O BERE & TTRE R IR D D 2 < B L,

Table 7-4 ICH-GCP W2 Pk & OV & Bl

Quality Assurance and Quality Control

5.1.3 Quality control should be applied to each stage of data handling to ensure that all data
are reliable and have been processed correctly.

ERPR AR B 2 2 C D7 — 4 O & 2 OWIE AR A fRGE S 5 72912, 7 — 2D
WORBRHCMEEH 2 EH T80 LT 5.
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Table 7-5 IS09001:2008 WE w4 ¥ X ¥ b ¥ AT & - BOR$H

4.1 — Bk g

Pl T v R OV i A LSS B
MEFIZT 5.

DIZHELNEE £ B,

Quality management systems — Requirements

Q) WBEYRAVAY VAT ACHTE L T O v 2 ROFER S OO A g 5.
b) ZH 6D T ut ZDNER K O HBIR % PREIC 3 5.
) IN6D7a v ZDOMHAKUEEONTNE I RNTH 5 Z & 2MEFCT 501208

d) ZhoD7ax 20K OERE XHRT 2 720 I RELTHEXCEREFHTESZ L%

e) IhoD7uv 2 WL, WHWEALAIZIZNEL, 5T 5.
) ZhoD7Tux2i2onT, GHliE k) OfRRENZ 70, »2, fEhdeE 22K § %7

I —DOREBESERLS 2 &, 77— 2 IUERNFE
fE2EE3Rb L, FELREEDONEEHIRY %
ZETH DY, MEBIRBHERERRT 5 720
ISR T — 8 OBRENET 5 Z LA WETERIC
HETHHZ a2 L2l s v, £z,
MRICKEAWEL 525704205 (g
2ZLHNEETHD. FMEIL, =7 —FWS L
B EESS LTARELEN S L& 81, 4/
N= g UNEDBENET =4 H A4 TV ADHA
TH5. HKRBRICHWTL, T2 EHETH D
CDISC f=#t (CDISC standards) %I L Tt
BF—AEWETHZENELWRYETSH 32,
EHEDRIFIZ & 0 R A MR L 7 — 2 DB
g2,

GCDMP @ [F — 4 O VB O W5E ] (measuring
data quality) (2, FERFRERODFSGETHIEDIER L 5
7 — 2, W, R T4 T e v 2k
%5 F 51T —DJFEIK (common sources of error) &,
T o #9554 (primary detection meth-
ods) BWEELOHENTNE., BRAFKELT, 7—
A3 F—3 3 v (data validation), JF&ERE D
44 (SDV : Source Data Verification), 7 & 2"
L5 —&F v 2 (programmatic data checks),
T — 2 DT (aggregate statistics), CRF (Case
Report Form) & 57— & X— 2 & D#HfE (CRF-to-
database inspection) 23R E T 5.,

% 72 GCDMP T3, FEHaPEHMBIM 2 iy 2

TeDORUEERER L, FHEERRE T L ITEEL
T — stk EEAL, MEeEFIcRES T -4
G U N & RE UGl t) 4 2 IR E %
EBRTENRBELE LTS, 251, FHER»5
JEAFIZE S ETIZF — A BB L < 84T 5
A, BRRGRBR DS R & R L & k4 5 2
ERFERE I N TS, FRIZ, RNIEORHIEFRI &
Tur T IV IREMT - 4 AR DRI
L <, 7 20%eMEERT 5 720I2IESDV
NP E 5.

T—ADLT—FTEBRYENRTHTIUL
Kokwv, LirL, WEMDOH D LTI —FT%E
FMT5Z2&, £F—2DSDV, &F—2DF —
AL E2—@3BELN, BRINEVT T —3H
ICFAET 5. ZANATREL T — 4 B L ~IL % 3%
EL, T—4OMBEEUET S HEEHHLT
T4 OMBERIEEFE L T ZEenRkpHh
TW3,

IT $54f D FE R PN THGE 2 7 — & S RiH W] RE
L, F—AH ALY ZADOMESIZLD, RERHE
iz T -2 O35 [T —4F=41) V]
DBEENTEREATWEY, F—gx=s) Y
7’ ZE8% (DMC : Data Monitoring Committee) (2
32 ORENINT, [RGB O 58D IRGE
NWEDH LN TS, DMCIE, #EME=41 Vv
7 RO IS A, ERRGABR DB % fER 3
% 728, WA OB EIRI, ARWHE O 4,
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R Y& 151 0D 78 BRLIR I M OV i 2 o0 i SRy 12 B
bé?—a%%%%‘%“auyfﬁévkﬁA
Fh T3, ERRBROEDOMERIZT — 2 DM
VA VAVMIEELERTH S.

BF Y AT LOEFEMEER

PR AAER DB TR B O B om E, &
Lbb, MR T T — 2 ADIAE oW AME

DEREETEEDTH B, F— 2 EHEIITNE
L, BREROFI (BR) 457200213, HEfLe

%?92%Aﬁ%ﬁf@5”.%ﬁﬁﬁf 213,
BT M (EDC : Electronic Data Capture)
VAT ALAORAIZLD, ERBEETNEL 27—
A PEFET — 4 RX— iR SN, [FRIC T — 4
F oy o RuHEL k5. FEhgHEEIZ L 7255 T
Blgt - AR X T\ B Z & 4 bR L

ORI ES S TREE D, T — am&gvz

VAV MIBWT, WEERRE= 4 —L, MM
FRHCERL, MERRO» 25T a2 %
WHELTHL Fut 2 BIZEDCIZE L TW»
514)‘

L LaHS, BTiLesidMoitstic bT
T—AWLANEGTHD, 2 hx2HAT2
ZENEEL W, T — AW E ADEIER 2D KB
IZhBBEZEhDRHBZLNEEIh, 12T

IZRH L L - S BT EA BT H 5. ICH-GCP
T, T—2OBDPNCBEELTCE LY AT 4
DEMFELT, [N F =g v, [EREH,
[tF20T4], [N T7y 7] 2EDTNS
(Table 7-6). ZH 6D HIFZER/ES (Electronic
Records and Electronic Signature) 5812 @ [H
EM] oBff% H/v— L, ICH-GCP % #5794 %
Zelzky, EREYE EEMCNAT -4 OHEIE
PESREEX NG, BTV AT LTIE, HEHOHE
fRadfiz= U, 1ok, 2558, HIBROFEAEDFTEA

Table 76 ICH-GCP 7— % O Y k>

Data Handling

sponsor should:

intended performance (i.e. validation).

audit trail, data trail, edit trail).

(f) Maintain adequate backup of the data.

(f) =2 O /Ny 27 5 TE475.

5.5.3 When using electronic trial data handling and/or remote electronic trial data systems, the

(a) Ensure and document that the electronic data processing system(s) conforms to the
sponsor’s established requirements for completeness, accuracy, reliability, and consistent

(b) Maintains SOPs for using these systems.
(c) Ensure that the systems are designed to permit data changes in such a way that the data
changes are documented and that there is no deletion of entered data (i.e. maintain an

(d) Maintain a security system that prevents unauthorized access to the data.

(e) Maintain a list of the individuals who are authorized to make data changes.

BT — SIS 27 2RO & 7GR T 7 — 4 25 2k OB 8, AEY ¥ —

(a) W7 — FMPEY 27 228, 56k, EHEM, (SHMEROTER & PRI DN TO 2
R —OE A LTNB A GEL, CEET 3 (Fabb/) F—vaY).

(b) ZHBEDY AT L% 5 720 O FHE B TIA & 40§ 5.

(¢) ¥ AT LW, ANEAT =2 EWNEREFITBIETSZ &ﬁﬂﬁnfzﬁb $72, BIEDR
B TR Z LB TRETH B (F 7 b B,
2T HFA VEINTNWBZ L #REET 5.

() FAAL F— 2T 2L AT B ERIETBEF 20 T 4 - ¥ AT L% 5.

(€) F— 4 DBIEXTS Z L AT EN=HOLTAIEMT 5.

— & AJJEEH, (BIEREMA35% 5)
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WMETHDIENEETH S, HIEMDPHERINT
W3 &id, A, EETHD, »OEHTESZ
ETHB.

BFYATLON)T—2 3 IO, ICH
E9 [Statistical principles for clinical trials] (K
FRERD 72 8 DIFFHFEAN ' 0, 5.8 [Integrity of
data and computer software validity] (¥ — & D5¢
EHOMFIE a4V T by T ORY
) 2B WT, [ ROBEEEETY 7 by 2
TOBREZERMIMKATET S] £ dH 5 (Table
7-7). T=4A4H ATV ZIZBWTETFY ZT L1
By =L Th B0, WhEE/N) T = a vh
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INTWEWETY 2T L& HW5Z LS
MRIEE N NWE Z A%, RIEEFEL L TR
7S S = s i R R N Sl a1 i P D)
728, MERHZTRETHWN,

¥ 72, FDA X Guidance for Industry: Computer-
ized Systems Used in Clinical Investigations
(csuch™ ©, EEAREMNC & D KRR O F e
W7 — 2 WHEDRHI A TR TE, 7— 4 &
BRBEMOMIENTTHEE 55 &R LT3
(Table 7-8). 2 & 0, BEEAGEMIC & D 5EEMED
FEHATRE & A0 B

HIEMHE, 7— 2 »AMEW s S RANIC &> TE

Table 7-7  ICH E9 EiRZAERD 720 Diiat A9

Statistical Principles for Clinical Trials

dures should be available.

ELTHETNRETH .

AL 2R AT B AR R

5.8 Integrity of Data and Computer Software Validity

The credibility of the numerical results of the analysis depends on the quality and validity of
the methods and software (both internally and externally written) used both for data manage-
ment (data entry, storage, verification, correction and retrieval) and also for processing the
data statistically. Data management activities should therefore be based on thorough and
effective standard operating procedures. The computer software used for data management and
statistical analysis should be reliable, and documentation of appropriate software testing proce-

58 F— 4 OFEAVOMFFE IV Ea -2V T by 2 T ORI

B TEINEMIEROEEME, F—a~vx VAV (F—2 AJ), 517, WH, TEX&
OEIE) KUT — 2 OFRIREEOM FIZHWeh 2 ke Y 7 b o =7 (AR, fhE, dilk) ©
BROZYUWIRGETEEDTH S, LT, T—F3 3P A Y MIME TRhRN 7 fu g
EHRTFIFERICHEONWTITOINRETH L. T4 VAV AV b ROHEHRITICHWS 2V ¥ 2 —
AT by 2T REHTZLEDEMHTRETHD, V7 by x 7 Ol Bl TIE 4 gk

[AAGE] PR 1047 55 [ERIRAABRD 72 OMEHHIEHI] 1220 T 104511 H 30 B J5/E

Table 7-8 CSUCI Ei#AEsk

Audit Trails

B 2RO FEB S K 5.

The use of audit trails or other security measures helps to ensure that only authorized addi-
tions, deletions, or alterations of information in the electronic record have occurred and allows
a means to reconstruct significant details about study conduct and source data collection
necessary to verify the quality and integrity of data.

ERAEEE 723D F 2 ) 74 R EITH T LITk - T, BRI W T S 2 ER
DB - Bk 23 EEOARM TN ZZ &% Vil d 52 & ab, F—2OWHE %L
IZDWTORERIZ T b % EERRBR O TN, KO 7 — 2 WUEIZBE 3 % ER A sl & 1
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KENZEDTHDZ & EAHT S [A AN
&, TOT—EABODHMER SN2 DT, Lrd
ZORICHGEF 72138 RICE DWE N L I TN
BN ERRAET 5 [FER X AGEH] D275
%%, BATOEDCIZH W TAAGEREIXID &5 2
2K BMEENRPOLTHS. IDEISAY —
FOFRIT, N ROEHAETNER S h Tk
W, F-20EEESHERI AL L, “Haik
BT B REafEE 55", cSUCITiE, A
ANDT A v EFOZEMiFE Zhs 2
FTRETHRW] #RKD TS (Table 7-9).
AIET 27 ¥ ZDHIfH - R 7075 LDFT
BKEOEF 2V T AIEMETHDEDD, EAK
Bh- LA BE TS 2T L2EALTY,

XV T4 RROBALHTH S, [+
TAR) V=] #HEL, FRICHEIOTENT
B0k oNsd. K, BTV AT 4%
FTHL—HF—AOHENREAETH S .

FEERY I A2 b

“—5®E®%ﬁ&d,ﬁ%éhtﬁﬁton
<, gt - WE L, 7 ORRE T —
a«—x_AbLf%ﬁu%né7af@5?
7 — & OASTFUIPERF O LFF, BETR, s oD
BEMLGEETHDE. ThoDTF a4 [FF—4
(source data) | TH» 1, ICH-GCP T [FEKRERD
HELEGICXE L D] LEFKINSD (Table

FEFAASAEY] T dh > CFEEA 0. Ml LT 7-10). BT -2 e g OB [ ER

Table 7-9 CSUCI Bl S iz v ¥ — ¥ §iki

Limited Access

We recommend that each user of the system have an individual account. The user should log
into that account at the beginning of a data entry session, input information (including changes)
on the electronic record, and log out at the completion of data entry session.

YL, Y2702 —XHAANDT DV b EEOZEEHTET S, - -1, T—
AANSEHORIIDOBEBETZDOT H v Mcu s A v L, BFscbm EHs2Ed) 2 A
NL, T2 AIMEEDETIRHRTu s 77 P FRETHS.

Individuals should work only under their own password or other access key and not share these
with others.

A, BGD/S2 7 — FE3MOT7T 722 - F—DO T TOREEL, fhfs Ihsd s
FTARETHL.

Table 7-10 ICH-GCPJE7 — % - ¥R

1.51 Source Data Jf7 — %

All information in original records and certified copies of original records of clinical findings,

observations, or other activities in a clinical trial necessary for the reconstruction and evalua-
tion of the trial.

RGBS $5 U B ERIKAT R, #8148, 2 OO ENCB§ 2 L0t £ 7213 2 ORI 2 HE I
AR I N TS5 502 EWMT, MR I &G 0E L ¢ D.

8.3.13 Source Documents [ &}

To document the existence of the subject and substantiate integrity of trial data collected.

el DAL S O & N BRIREABR 7 — 2 D5t 2R T
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(source documents) | T& 0, ICH-GCP T &k}
3[R RER T — % D584 (integrity) #8T &
D] & &% (Table 7-10).

BRIRERBR IS BT, BT T — 4 X — 2 DN
B b HBETES 2 LA RIET 2T LRI L L
TORELL R 5. BETE R TEIRETIE
5L, WTF =4 LENHCHWS 7 — 4 58—
MLUCZ2MEmAEHTE S, BT — 4256 Rk
R RAHETE 2 L5, F— 2 AHIZONWT
+AHIERAE LT EZENVETHBY. F—
RIEND > AR, T O & GRIFT
5k951245%52¢ (br—=%EYF4) T, &b
RRIEND > GETE, BEAEKIRT L2
TZ 5.

W AREBR DS M & fREE 5 120%, FF—4 %
FLET AHER PO MBE~Y A DXV M EITH Tk
MRk 5N 5. FDAIZCSUCI THER O ME &
LT5DDMAHERERD TS, Zh s DI
FhE 5 T—RIIZ TALCOAJFEHI] &iZh T
W5 (Table 7-11). ZhiZF—4 94 TV 2%+
ATV 27256 LOBAAROBETH 5.
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EMA & Reflection paper on expectations for elec-
tronic source data and data transcribed to electronic
data collection tools in clinical trials® 123\ C,
ALCOA (Z Complete, Consistent, Enduring, Avail-
able when needed ® 42 %1 Z 72 [ALCOA-CCEA |
#R® T 5 (Table 7-12).

BREREBROREYRT A2 b

IS09001 {2 B\ CHVE (quality) 13 [AKAiH -
TOBRRMEDEF D A, FRFIE A i 72§
BT A D A Y M VBB U TR A fRE L,
T 50O NIEE | LI h s 0.
m B EE VB BORERIE AW 2§ 2 LIS A
HbhEREYIY AV PO, WERHEE
B ESREE A, Eh B WO G A5 A B
Zkt%ﬁ%Ab%t%EV?VXwaéﬁj
DWEBTH Y, [WEERFEHEAmZZT &S

E%@%%%L,@ibtﬁﬁmEE$$ﬁ%ﬁ
LT B0 a il UERGEE T 5| L 5.
ICH-GCP TI3, @HE&EH (QC) # [HMk%#H

Table 7-11 CSUCI JE¥TEID 7 — 7 2

Such electronic source data and source documentation must meet the same fundamental ele-
ments of data quality (e.g., attributable, legible, contemporaneous, original, and accurate) that
are expected of paper records and must comply with all applicable statutory and regulatory
requirements.

ZO XS BBTMEF — 2 RORERNS, 7— 5 WE (A1, IR - Rt - FREE - 5
R~ D L, BN S 105 & 00 [ A B o 8
b, T LB BRI > BEH 5 5.

Table 7-12 ALCOA-CCEA

Attributable (RIEME) : RE HEOHA{ENHIETH 5.
Legible CHIFEME) « HlFe BIf#TZ 5.

Contemporaneous ([A/lFE) : [FIFFCdH 5.

Original (FHAM) : AT 5.

Accurate (IEffEME) @ IEMETH 5.

Complete (5841E) : 5Ek5 LT 5.

Consistent (—EF) : FIEH 0.

Enduring (AN, W) @ A Td 5.

Available when needed (EHFFIFHTIHE) : DERFIZHD HE 5.
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BL T3 ZE%EMGEET 5 7-OIZHERIEY 27
LAD—BE U TIThbh 39550 & Tk R OVESE) ],
B RE (QA) % [GCP K USRI/ 2 8F L ¢
W3 Z & AT B I EE X - EHE 2D
KRR 2mE) ] LEHKL T 5 (Table 7-13).
=4 ) yREEEM, BEEITSERIEONRE
K28 TdH % (Table 7-14). E=4x ) v - B
ARG A A U oW, W & S
PHERE N TSR EEE AW, /2, T4 —
WOUHEEERRBR IR L T W = A /e T
LZRETHD, WIFEHE & ITML L CRES B AT
HZETHAEL TS, WDART — 2 DML
BREES F— 2w 2 VXY MIM LT — 4

YV A =TI, HEHRNE ST 2 A % 5hor
UHhsr e IR E R TSI RXETH 5.

BV RV X Vb EFENET B 72 0121E, FRE
FNEKSY Y — 2R RETH 5. RO WE
ETERT 2728, ¥ — &t &% —1Z13 Table 7-15
DEMEALETH 2. Mk SE T E (QMS
policy) 3 d LIS ER T &5h, MEIZDOV
TOMBRD KN 22 &K & %218 2 5 XEb
INEEDOTH 5. MIFEREEEERT S
AL 72 [FNEE] 12t Z & #RGEL, F
NEFISIZ T — 2 B & E SRR % 2 & FElZ A
T 5. WEIIVAY DY AT LT B
UEZEFSFIEE (SOP : Standard Operating Proce-

Table 7-13 ICH-GCP WE{HE#E - W fak

1.46 Quality Assurance (QA) ‘& RalE

1.47 Quality Control (QC) /B & P

All those planned and systematic actions that are established to ensure that the trial is per-
formed and the data are generated, documented (recorded), and reported in compliance with
Good Clinical Practice (GCP) and the applicable regulatory requirement(s).

HRRARER O FE N, 7 — 2, SCHE GEdL) KOS, GCP R ONE & 15 BUR%AF &
WL TND Z L RIET 2 720IZROE Sz, FHlI 2 D HGR I 2 235,

The operational techniques and activities undertaken within the quality assurance system to
verify that the requirements for quality of the trial-related activities have been fulfilled.

FERGABR B DG E OISR O SN 2 B2 HE L TWDH Z & 2MGET 5 72012, FiKRERD
EREE Y 2 7 4 (Quality Assurance System) D —Eg & U CTITrb N 5 EHH & T KOG E).

Table 7-14 ICH-GCP €=%" v 7 - Fifk

1.6 Audit EfF

A systematic and independent examination of trial related activities and documents to deter-
mine whether the evaluated trial related activities were conducted, and the data were recorded,
analyzed and accurately reported according to the protocol, sponsor’s standard operating proce-
dures (SOPs), Good Clinical Practice (GCP), and the applicable regulatory requirement(s).
BT D XE R & 72 o - EEIRGRER I ZtRb 2 EFHOFENE, 7 — 4 OLEr, b, < OIEMER RS2,
FhEEtEEE, 2R VY — OEUMEER TR, GCP RO & 12 HIBELH A > Tirbh 7z
B0 EHMEE T 5 72 D EIRGRERI R 5 15 K O SCH & R R2 DVICHRGEET 5 Z &.

1.38 Monitoring E=4 Y v

The act of overseeing the progress of a clinical trial, and of ensuring that it is conducted,
recorded, and reported in accordance with the protocol, Standard Operating Procedures
(SOPs), Good Clinical Practice (GCP), and the applicable regulatory requirement(s).
EERARBR DAEFT IR A S AT U, BRREABR 2S E N at s, BEMESER TIEZEE (SOP), GCP KU
&2 BRIEER e > THEAE, KOG SN T05 Z & A IRGET 517743,
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Table 7-15 AT — 7 € ¥ ¥ —DE{E

. RS RSN TNS.
. RN IR D B

= O ©0oo N U W

—_

LB EISRE R, WWEY AV A Y P VAT A (WEREHAR) BREE R TW B

. EMERFEFIAE (SOP) 2l X T 3.

Z 8y T DEBHILEh, HESMTHAIh T\,

N F =2 g VENLEY AT L EHEHL TV,

tF2)TAREEL, RS2 - EELET — A DRIZT VXA TES.
7 — 2 DJEE GRS BEH I T\,

. VAT LAORE - HACET A CEMER S, IREIh TN
AL TEF 2V T IIETIEHKE LTS,

. AREBOFRAL (%) IS L CH BRI AR E 23R A 2 N TE S,

dure) & LT, ZEH (education and training),
CAPA (Corrective Action and Preventive Action :
SRR E & P E) &M, SCEHRE (records
archiving) XU SOPAE (SOP on SOP) A L%
Th5.

7272 U, BEIRERBRIC K 0 W EAF B L N3 B
D, ERREBEOHM, 7¥4 2, BEROEH X
NEMFNZ LD BT RETH S, VAT XR—2
F - 770 —F (risk based approach) 12X %,
) 2 223D < B ER (risk based quality man-
agement), ®=% Y 2~ (risk based monitoring),
Ay (risk driven audit) DA AESE X Ty
U ) 25 HOL WEER L, Y2y
DY LR, V227 avia—), ) Ara
2= —=YaV, LEa-2b6kb—#HOT O
Y AEEMTHIETHS. ZOBEAIZEEL T,
BRPEREN 2 ) 22 2§ 5 Z L EE
Thb. VAZOMEET -2~ 3V AV M
BHRNIC K 27— 4 YA 2V ZOFEEKTH D,
RO BEDORGED F — L 75 5.

HHROMEERTRHERA ELan?. ) 2y
(EHMEICRET 2 HIA) 125 C THEf FIEz
FEL, BB D - 2858 0P W7 RO HZ
EHEIHEETH S, [FHRRTIUTHEE L.
TidAL, [T 2BFICMBEERETY, 20
BAELANWEAHRTH 5. ] OFEZAHTHB ™.
BT 2K 0ED 2, maE &I
PR L, DREHEEE, E=4—, F—47vx VR

YIEMEINTNOEBER-TLEEIS, WL
THIER A BRRL T ZEAHETH 5.

7. BHUIC

HRRERER 7 — 2 F T AL L CINESh, £
DFCERE M L R Uk (BHREk, Ml
HE) ICilskEh D, RROBAMEIRT 5729,
—MEBIRIZ BT B iCEk X ALCOA-CCEA & [l
BEGNESR S, BRREEHAEHTE80L
Kb, T ARERIZENTCIEEIrDRELT —
JEWNET B 7280, ERAERT — & &2 I Uil
%70t 2% ALCOA-CCEA 2D 2§ %
ZET, T O ARSI ENTE S,
gk (FOER) OEREMRE, T—40 L —%
YT 4 ORI EDORIKRO Y F —Tdh
5 22).

LA LABNSBIFE LT, FEDMEBEGRE
HEEZEDTCLESIZENEIN S B, AIEICE
LHEVETS, TRPEBENEDLhTLEIN
A7 ZADOMEIZ OV TRAR T F s ERLT
WA, IREEIRPN AR OS 5T — 4 %
B5ES, EFEZAEIZBD T UL A S K.
IR AR IZ & > THRMNTF b h T, %
DZErFLEELTRITIANDLZ ENIREE L
THBENEHATH Y. REHPEE S N5 E
1213, 2225672 LWVEEHTE2 TV X
PEEND. WFIZEDETCT =22 RE1 M
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TUL, FLTRHEATEARIEINEE L LTD
ITEIHPIC IR T 21TRTH 5.

DNA “HOLBAMEORATHAL L ) — )L
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Nature 550 Editorial i [Scientists explore the world
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DAL, HELF2HEORMETH S,
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VIII P2 The audit procedure for clinical research manuscripts:
$ From our experience of reevaluation for Valsartan clinical trails
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Translational Research Informatics Center, Foundation for Biomedical Research and Innovation
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&7z (Table 9-1). BAE, HADOT 77 I 71,
O TMAEY) - RT3 0BIchbBENA 5.
B/HE, 205 B DORHE LRI OB BT
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S Drug Discovery of the Year Breakthrough of the Year
2013. BPS 2013. Science 2013: Dec.20
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12 R S HbE 75 SRERF L O FEAERORISHEFE L 72
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VAV DNEITIVEND .
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(Fig. 9-2).
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[Times Higher Education World University
Rankings (LI F, THEMR K% v Fv )] %
g LiZ, 2011 ~ 20134 COMBRKRYET v F Vv 7
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20134 COHADKFED S ¥ F v 2%, 10007L)
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NI RUR S & mtERR 22D 2 K%, 2006 LIS
R TR, KBRS, #IEKREEMA 725K
%, 300 DAINIC Al R R, ERRREH A,
HIERERIR AN A 728 K¥ e A 518Xk
V. 100 AP 47 KRS VR v IR T 5
KEIE IR LT, KE<KEHITENTNE, F
7z, TV TOE%LEDIEKTIE, Table 9-312/R
Tk, wE3, AA2 wHE2, FE2, vV
HAR=NL2KRETHY, HROT Y 7iEENT
BEMMEEREIC 2, X HICEAR SRR, SR

ARGVE LI 7T K22 O RO U5 T B 2
FHLTE, N—= = FRELIRIZKIL 0 (Table
9-4) LS ZLThHhD. ZHIFHEIMZTIED
7 5 .

THE MR KRS T v+ v 7 TRFEHG L T 5
SHEHE O T, WigE—& - A - 57| (Research-
volume, income and reputation) & i SC#5 | FH — B
FeD )] (Citations-research influence) 1%, %

NEN30%DHIIA A4 >~ 2L 5.

Table 9-3 7 YV 7iEDKYT ¥ F 7 (100 PIN)

University Country 2012Rank 2013Rank
The University of Tokyo Japan 27 23 ™
National University of Singapore Singapore 29 26 ™
The University of Hong Kong Hong Kong 35 43 N
Peking University China 46 45 ™
Pohang University of Science and Technology Republic of Korea 50 60 N
Tsinghua University China 52 50 ™
Kyoto University Japan 54 52 ™
Seoul National University Republic of Korea 59 44 0
Hong Kong University of Science and Technology Hong Kong 65 57 ™
Korea Advanced Institute of Science and Technology Republic of Korea 68 56 ™
Nanyang Technological University Singapore 86 76 ™

1181 : Times Higher Education “World University Rankings”

Table 94 SCFVERGDE LHLRL 7 K IR & iSO i

(20082012 Life

Science/Clinical Medicine Z1¥)

PN HRRERCE #WE I AEE TR X
ALipE R 5,391 35,963 7.01
fielv g 6,079 44,256 7.81
PR 13,145 115,787 8.99
Hki Rk 5,443 38,956 7.01
SURRR S 9,425 85,200 9.22
KB 9,277 85,211 10.0
UMK 5,873 38,988 6.98
#8Et 54,633 444,361 8.15 (H&B & 7= b T-4)
PN HRRERCE #5 | AE W5 IR W
Harvard univ. 61,866 913,950 15.5

i by - vA

4 — [InCites | % H1Z iR BEAMR BT A R

—388—

INnbid,
LDk S TREN RIS 5 LT HELE




EThs. FREDRY =7 &H5IHA V3
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WEEN T3 (Fig 9-4, 9-5) V. KE DX
By x7 320204/ by 7MKL TS 8
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DDIFALIZ TN > T3 (Fig. 9-4). —J, hiH
i, HEE LOWBOWTHXRITAHOTED,
20064F 1213 9 E 2 TR 207 & & o 72 (Fig.
9-4). Zhizxt LT, TAEE, 2003 % ¥ —
2L LT, BRIy 2 73— 2D 2/3

Fig. 94 FHREOGIXBT =7
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g TR L (Fig 9-4). 72, #51H4 >~
827 MiE, KES Z 020 4F- [ — 52 O AKUE A i
LTWb—J, ®BE, FA4Y, 7723204
A2 6 15 R MO T3 (Fig. 9-5). HAD
WeslH A vz MiE, 204EHT2 S IZIERIE VT
b DI L, FEOMERIZEL K HAIC
WELTE T3 (Fig. 9-5). Utz it»s
HARDT #7577 ORI %@L T 57291213,
BWEINIKRET VRV E BT RI2E, iR
ML DOHN A FFTBZ DAL LT, WO
SUHME CHiA» 2 6N AR DOE & ED Rk
54V, ZD7=DIZE L NI TORF 2 Ig & A
N =Yg vidd ek, BRFTIIFAEADOTFEN
IHHZHED S BIFIR Y A D 2 v FARD S5k
9.

T4 7% A Ty G GEREREY) & BRIRIER Y
IR 7B 2T B LU TOEBEDTHD. T4
THA LY ZMRELT, TZ2TIE AV Y -1
4 & —1tL.? Essential Science Indicators (ESI) 47
2B 5, £ - AP (BIOLOGY & BIO-
CHEMISTRY), %% (IMMUNOLOGY),
Y% (MICROBIOLOGY), 7 VA% - #I5¥

(MOLECULAR BIOLOGY & GENETICS), f#
WERE - 178)% (NEUROSCIENCE & BEHAV-
IOR), #Pi%z - % (PHARMACOLOGY &
TOXICOLOGY), HifhEEY: /0% (PSYCHIA-
TRY/PSYCHOLOGY) #483. HAD I A 74
4TV 2O LY = 7%, 198145 5
20004 & CTIXNMEF I TH D, 20004412 1%
1981 D Af5HIZ k> T b (Fig. 9-6). LA L
BHRH, 200140 5 I3 E B FRE MO T, 5
Hizwwzo5 T3 (Fig. 9-6). —J7, BERIZE (b
4 v - a4 & —4tD InCites™ 12 %51 T Clinical
Medicine Z§89) DFIX, 4 794 L ZjEK
& AlBRIZ 1981 47 5 2000 4F- % CIEFH & L5 47K
L, @sCBIE19814ED 71513 L 7z (Fig. 9-6).
F 72, 20004FE2 5 2006 4 F TIEITVOIRRET
Ho72h, 2007906 EHICE U TZ ORIEH
T3 (Fig. 9-6). 2HuzxtL, 74 74
4 TV AT, HARMOWE XN T X =T
BB, Xy 7132000, SHET
XK AEFT TH D, 20124 112K B2
EhBZEizko72 (Fig 9-6). 612, “Flz
MERONY Fv—F 220127 Y 12 kug, HA

Fig. 96 74 794 T Ak, EREFHEICIT S HADOGHE
“>= FATHA I X - BRRES
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IFERET - WERBIE DA D 708 (b2, EE
FHELRE - Bee, Lof, BRIREESASE) CimsCoOE
B = 7 MK U, R [FEEE &Rl O
XD & [HRFEFE] D TOP10%# 1E i XK
PR LT B T EAREN & LTS X Y.
Thabb, HROFFEHOKTIE, IRHAMEXD
RIS FIC R o T 5, HIERIERIZ T
TORFEDOR=ZTH Y, B SIOMALHR IR
FIRIZZ ZEHEAZELS D ERH B, 54 TH 4T
V2GR, EEEROMIIC o) &5
T 5. BUNO SIS 2B - 5H0 - [FE
1, 3L, FEEMNFEOWATAEEEH TS0
EoiE, BDTZOMOLTIZEA TS NBETHA
5. WHOTr A/ TaTF A —5bXaKE— A4
&R e RN & RBURERIR 7 — & AT % X
HLT, 2N OFEBOWK, WEREE, Rl -
WRE, W, Z L CTPRIRTHEE D DML
T, KEISHSTW ZENTES., ZThbic
Ko T OKEEDROVBWREMM L, KD
BFEBEROGENRIZZD, Hirzk X 0hH
W) 2 WA O BRI B A 0, )y Mt %
o7z, WA/ N—3 5 v ORIMISEDD
{PEAS. F4 794 Ty AMEIZ, BIRESEA
HHTEIIINX—ThH 5. EiEr» SR T
B L 72820 2 BRI, 10468, 204F, 304F
BOMRESFHmOMEM, TabbEN#EIESDHE
BUZIB W TOEBORETH 5. () HA R
RO, 7THTITHRkEE->T, 7
4794 LY ZHEBOBICHD M ERIEE S
W, ZORDOWIZEELT, Y3V AV DY
NTDRRITIRHETH 5.

4. BFEMA/ N—2a ElHDHD
ik

Fifsi 4 7 N— 3 VA O 720 ORI 05
g, MAEKEI vEF V52 FFsZ2 Rk
FAFTHS. Thabb, e amss A
o VRV EETENRETN30% (28R T60%)
A BDT, MR O EE Fifsz ek
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WX OB HEK AN Z 60D, THTIT
OfREDREE A EX w5702, BRmIZs
FTREZE AW DD, DMLt 3
TAENE, FEEHOBLD 7212 P 7 (1995)
AT TR #hEfr L, KRFZON%R
R DML ZEOEHKE L LirLars, B
RIZ FRA R & F, 2040 PEPEA &40 7=
BRIZIE, ARV TIIESSE R4 ar X5 %
fFov. ThTe, [RPEfdiiias] &, Bl -
Fetfi NOHLOEE LR AE LR L TV S
Bl 2 1%, OL kWP OO & h - ik
OWIFEHRTE I % 2 B OEHE, ONFFERFEIZ R
% 33 OMEHE, O 2B T2 R 2 BB ORI R
i, ®EFEN 2 mEOME, ©OFFERMTIZE
BHEOMITHETH D, TDL S ICEEH AT -
TETHLEDTELESRKIZE DS, KRN
ERSsmnnix, FlEE WD & ODOFENIFEDO /K
IMZMMAT, BREALE, B2 0) & HE
RENEL, 7uvzs w1 YAV (PDCA)
DARED ZDYRDIFRETH 5.
KEAKRTIZ, OOFEE L THRRO AL &
& Z R OMENE LT ERT LI L
GBI, I, VEZH), @& LU THEENEO—IT
GHARDIZTB7-0ODOEHY 27 4 & LTI
iz~ 24 -0 CGEVEZSR), @& LT
R&DEFLY 25 & % W2z & 2 %8 — 0%
HIZIES L 7 77 I 7 OMER» 5 v F U =2
ROV —Z0RIt (T2, @& L Tk
W ro 2y MZKBEENPREA GET, IV
HEOTREBM), ®& LTHEE - KFETOREL -
an SO OIS B0 CE VIS ) #18%EL T 5.
Kk, OIZOWTITT TISXEEIEE P& 26 4
2 =8 =70 — VRS RED TR NE
TSI TWE, ZLTC, MEADgEELI L
13, H AR F B HLR I IS PR & 72 R 2
PDCA #¥#fid5 Z & THh%. PDCAD BRI &
BHEIZOWTIR, OB THERTEALED T
H 5. FENBEILD 720 ORIER 2 fisgfie LT
1Z, EK 25412 A 6 H O —i% kN A ARO %
ZroDREY Bb b Thbb, )T HTI
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T EMR L U 2RISR ORI, 2) 7 A
737 LT O ANFRONEE, 3) BHTE % A
125 2 FEFFHUS O Gl & Re T R H oo 8 4,
4) SEEREFF I R O iR, 5) KFEICK T B T
41 v ZRADREREEHE, 6)[7 ¥ 7 —Far
Bl | RFR) ORI TH 5. Zh o 3RF O
LD 7= DI L %5 FETH D, FfhirE - 71
WA EH A% B 2720128, W2 HEITIC
BTZen¥Ehs,

MEOBOM EOZ0DAFKRE LT, 7,
FTANTOMZEIR L TR “JFHITh 5 [HiH
P, B ROH M WIS & > TiEsd
LSRN BN TH 5 L3RS 20 [ (LT,
[ZEHT]D) oflfaEAL, ZhIcl S LTif%
DA KD 5. HEE (Exit) & U TREFUS,
O A RE L, RS CE AWK naA
T O T &b S ER SR A Exit & UCERE T
5. w3 vy Mk, ZOBLN»BEVETHR
U7~ 2 4 —FEHNTIA LA bV
(CIRHNOMERE, FEFFIEE, FRSCAR, AR
IS ##EL, ZONERONERIZ XD i
REBENL, BEROCAMEEPSELILTH
5. Tibb, 34TV ATy AEKOLGE, K
i, ERIKIZERD ST, TN TOMZ % IERE7 ~
AR —HDHY LB AT LA WA R
¥, PSSO PEFRIFIZIE, ZhicikonT

ALY —DODOREFELDL. K¥LL, F
HHIZZ DY AT L%FH LTSN 0% %
SIRAE GO B GHFRIR L, TFRNE - B
ZHES>TTPEE ST A ZENARELE N5 TH
5. —J, WMEAL S, AHOMRIIRL TS
JRHIOBR A S, 7R IRNL, W, FH
RIS S -0 k%. 2535287, #
NEMENHFRTE, AMBERL, W
THEZENMEREEND. F, R0
R Z LS, MR, WICHIZAD, HIZiE
MAKBIZH A = 2R FBEL, 4/ X—
Va VRIMOE KA W IC b2 eAlFSh
. ZHhUCHEY, BERMsRIm T 5L LB,
B9 & s & sk s | 32 2 &1

B57A9. ZOLE, TheaXET kL=
1, NVESB) sk S10, FixhT
W B RFFEISBENARL & H, PR A iR DS
ISR A T 2 HRES) 2 PDCATEIT 595 Z &
NWEHTH 5.

W —olF, ER®DYF Y —RORMMTH
5. ZhiE, WhIFE»SBELZ T Tu—FTh
D, HBVEIZRLZEZR&D /S, 54 VEFEY 2
T LGB O - LEH SRR TH 5.
Bz, HELT—hEnD, & OEIR
W7 a —TTRICRET 2 2 &2k, YTV =%
RBACNE I RO D 5 T — v & FERT
3. W, BEIN-TF -~ T LIRS0
FRT—ovayTERE, HRELAETSLL
LIZHARD T 7 I 7 QWM& K54 U CTHRUST &
BIEREE 2175 2 & T, MEFISN L D & o L HE T
BHIET —~BEL O ENB755. ZThig,
RANINETIT>TEZPDCAV XY AV b
Lk THDLN=REGE,L SIS TES. 20 “F
Ly Ul x YAV N AREINISEL X E S
ZEMNHBETH D, T/ anTIZOoNTIX,
ERDTEHEW. 20X &, ARG~ %
VAV MZEHoT, BHADT A7 I 7 0HEKNIC
ML 2 AN AR R 5. ZHIER&D /S
ATIAVERYZFLENSITY Y 22—V 3
v (EVESR) A5 TICXRIELEFED T O
VI P THELEZHARAROSR Yy P =2 &0
HHAE EUEBIE) OFEDZIZ, HEIZA S
ZETh5b.

5. BHUIC

YREBEL T2 7 4% 1300 &F 5 0RA
EEBEO T T ARHBES R, Wi, R
O7 HTF I T, EIERBITH DS SRR E IS
i, HAENCA 2 xX— 3 v EAIHT 5 R&D
INA T I A VHBHEL LT WL DD TRy ER
SARERERIICR O hb LB, WAEDOT A
FITORR - BWITZHAREZY) - F+3KF
VY AHHY, FEEFROEERBASEHADE
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“fEEDD. ZORERDHL T, ERKET
BAEMEELTEX I 20 b 6T, XRER
EHBO—HOTaY 2o PSME, Bl - il
OFEBIZH L THFAEBL TV EIEE ALK 0D
BB TH 5.
RBATIE, (M) BRI R & 5
FTEO—ITLEO FIZPDCAY AV X v DA
WA GE, BRI FEERT Lz, 2k
TiE, [FRIEESWEE DM —H &k b ftho iz
R T X FICIET LT, ABRAED, AMED.
WEMOBRE 2 L THHF LAERE L2121, —
M ROBRMK a2 202637 LOBE,» 5,
il 4 2 X—2 3 VA & X 2 2 FHE D) & ddl
T 572012, HEEIY, FFHCT74 794 v A5
BOERK - 789 - B LD 720 ORI &5 %
i & C B HR U 72,

KEaAs, B, HBRTE Jisaib o 72 8 o Bl
ikimDAROL WLz E2 /I ahL, T
bH5.
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1) Die Freie Vereinigung fiir technische Volksbildung.
Eine Zuschrift des Professors Dr. Einstein an die
Vereingung. Wien, 23, Juri 1920. In: V3 ¥ «- 24
F b, M BHA O OGR TAV Vg4 VieX
BR[04 ] O 5F. FUEHTS 5 2011

2) FRER AL (P L+ — A+ AHEREE =
+%5) [cited 2014 Aug 8]. Available from : http://
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201545 K 0 b ENZ & o 72 < B UWIRETCHRESE - RSB OWFZE T ISl dr Z
Lickd. F—7—FiZPDCA, —JUER, —HEM. KFTIZZDEHICMEED
BRI, BEIVFEICHZ T, CEBRZEE L EETBHEIZL > THED
ENTER, BALI VAL =Yg F - V¥ —Fh¥ B UM CEEE o s
I H, REUEUIZENE SR v b7 —2 a5 s, SEEMEREETORIFE 5, $1) - &
R AR BRI S i 2, BRI e PO e i 5 35 C°RG - 22k L 7 ooy & 0]
BEROTEL-ZEDTH 3.

Ay —=VIMOTHMTHS., 77V T4 VT - T—9 VY —7=5HAEEIN
AR WY T A v SRR E O ASEEME E HEEkA, v ¥ 25 b
J—H A Ty AL =S A, ZL OB ATy 27 b - 2PV A Y b A
M4 5%518, bBERZHARBROA /) X—= 3 VAIRBEIR LGS THAH 5. Kk
FEND S LI DO TORFOPARMZIZBT 2580, 1. OATIEH BRI, - K5
BERBATEIE D < o T, RS HADFAEREMIE - FaBIEEh T3,
2. ZOFRKD—>2L LT, HADEM - HIEICHEL S 5. 3. boEOMEMET
B3 3 E5. 4. 2328 RETOHBIEIES - [RREHEMGGERIEL Y, K¥»
EDA4 I R—=Y 3 VAIMNZAY THB. 5. 78T I 7Y — ZF G HBEO /N X\
=y FENPDT, Ty I NZ L —RIFFNELED 0. ThERTHESHKREETH
2ZL%, Wi<HBETHA.

61, LEFICIRS 2 < ORBICIZHELRER - RANES. 2. UEKRFEEA
FZhealiEL T, 2offifdz kL <AL, AIWKEORMIR &8 2 iR IC S Tz
LoTITI &II29%. 3 KAEANBEELER - B ZREL, ZORM¥ELETEE
Lo TXHRELMEETZ 2L 91295, KR¥EICH DR - W2 W7 i iing & L ¢,
Briwvvisionz 8% - AEL T, FRELED 5. 4 HADOMRIEE, KPAMZEHRICK
LR - RN OER, TOREMEEZIEL AL T, R<KENZMA S LH12§ 5.
5.3. LIS, MELTOLThEITASEIIZTS.

UEDZ %, K¥EINEDL IS LS DELIAT, BIREXZLE D DHLN
IZU TR D P i kv, BT HARE. Fr4 13925 - FEIEZDHDTH 5.
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