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Pre-Clinical - ;
Researchand N Chrugal NDA Review Psost~b{1"arkmg
Development esearch and Development urveillance
initial Synthesis Phase 1 Adverse
Reaction
Phase 2 Reporting
. . Phase 3 Surveys/
Animal Testing Sampling
Testing
Short-Term
Long-Term
Inspection
Range: 1-3 Years Range: 2-10 Years Range: 2Mo-7 Years
Average: 18 Months Average: 5 Years Average: 24 Months
NDA Approved

2. AR ME =

@

A YA ddA B AR Aol 58S ez Aadte E4AEY FEE FTHE ¢ 3e
kel A g o] o] FolA of gt

gutd o2 AAAMAF L FE9] AAGA A Y, 5AANE 2 JeiA P2 g, A W ¢ 9G]
Mol GANE AP S AT ALINEY 8729 aut AAE I8 29 2ok SHNEE 34, oFE84,
Y ENAY B9 YutEANET YHEANE 5o ErEHAges pREr 34 € olgd S4AE
2 Ad 48N Al Ao weA] Fasojof g, el E4AE T 3AE dAeA APgE.
o}lFA B9 ANzt didiMEe A2 A1 ARY TS 7)) wet Zojzt le F Atk o]
4oz ¥3d 7ol segment 2 ¥ 39] A EYAHo] M s|ofo} stu], FaAFAY AF L FE|
7 2d e} 1 Fey JR7t AR T, —r*PZﬂ T UGN E ) A1 A Ao FEE ook Tt A
AN GANME AESEY Y T2 AEse AASA NED FeiNP o2 FYE/FFEA of
2N, gutekejAl g T Agsojo} gt

AYFARo] F2 A LHE AHFEL Zo we} Aol uteS Yehd ¢ 2101 59A18& GLP(Good
Laboratory Practices)eh= 78 22 HA) ﬂ% I A1, B AAF v 7Y 2% o) delA Addt FEE
A AT TFF A m%"]a‘g‘ el Zo APFEA Hlm - AEFO2AN AH A dZEE Foln, &
3] G S dSdte SHEL R & éﬂr A det AERT S, Fo 3] 5 FEEEY 5
atel AfA o dig ?i?(toxwokmencs}?} U MR} Eot 29 E4AEL ol T P2 JgPEnt




32

hotelyeraiaty] 2000 &4 HAY

AAZA AE - A, FF4, B3, AlA e Y

EAQ A EF3exs S49 28 — BA=A o

¥ AlF 72 4249 profile olgdEd O

gtefe) Al : ol 719 1% YA e e i profile ki

FEHH AR 7 B X, gL vl A=A

4&A

— 344 oEH)
Wol94 O3 2)
K

— ReATE OEH)

0 BFAA NY

#*

T8 2. FiA YANER FET00F & UBIRQ! HANMESS

3. YHAIE e

379 otAlel QAR AL BUE 19634 olF WA YAAAE Aol £ 4 BHOE
35)7] Azksiglonl, Aaol ojote] W2 712 APAY BA Sl L% £70] o] oA Uk B
2 RoldE QHHY QANY WA DA hekna B,

Qo JAAE AL ARSI P9l gAoA 3R LR, A% $9 QINEIA TGS
£ 79dE 4942 FRET AR QANYY 4 AGAE DA 02 259 AHAE o
Bo) P BRE FBAC s ANYSZRE F8AS g ABAZY AGol ololAn 1 58
A2 el AR H2, 2 Yphase)l F2AT QA A § SE Table 13} 2o,

(2 Phase2| 39|)

1) # 14, Y4deke] 4(Clinical Pharmacology)

ANZAE L ook T8 Edo AYPEELYA o8] 4 B4, F4, AL vid 2 S35 dolE
Ediz vad SFAEN 20~80%, ¥ 2 209 of3} AL A7AA A%E Rty 1 FEY AWF
el(pharmacokinetics), AANAS) SFIAHE, ¥4 % BN FAT 4 Sk FARoIGDe T5L
B A 2A02 St YRR,

2) A)24}, 94 F2H(Clinical Investigation)

A2de Aoke] AT AN S F937] A A FAH(controlled) WA E CAZ, el Ee] &4,
AR &L 24 ARL 4 27) pilot study$t 27 pivotal study BA 2 &3] 1, open label £ single,
double blind o] oJ3] APt 543 WUs] HrHE & e §Ad da) dHE dd52l PN F3fA
o} di A8zt £ 100~200% yejolu), A e} 2ol tdd HEF2 e 4EY Ao Y e &
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E 1. Clinical Phase of Expefimental Drugs Tested in Humans

Number of . :
patient Main Purpose
Phase 1 20~100 Mainly safety Dose range for safe and tolerance
(Clinical Identification of lab and safety
Pharmacology) parameters
Initial pharmacokinetic profile
Possible hint of Efficacy
Phase 2 upto Some short- “Presence and magmtude of
(Clinical several term safety efficacy
Investigation) hundred but, mainly Effective dose and durations of
effectiveness biological effect
“Definitive evidence of efficacy
Detailed pharmacokinetic profile
and any metabolites
Better understanding of dose regimen
and clinical pharmacology
Development benefit-risk ratio
Phase 3 Several Safety, Response patterns in large populations
(Clinical hundred Effectiveness Drug interactions and non drug
Trials) to Dosage interactions
several Unexpected benefit
thousand Profile of clinical activity in special
populations
Phase 4 Additional informations
(Post-marketing Surveillance & (PMS, Specific pharmacology, long
Clinical Trials) -term effect, Search for new indication etc.)

* Pilot studies of efficacy using either open-label or blind study
* Pivotal clinical studies(well-controlled studies})
Informations on accidental or deliberate over dosage, idiosyncratic reactions(eg, allergic manifestations) are collected during any phase.

3) A)34}, Y A4HA 8 A (Clinical Trials)

AL AN AAE F)3 SA(controlled) BE B E A (uncontrolled) N 8 2.2, 7|34 A gL Aokl &
0] o= FEAAE FHEY Fol FAAH, A NAPo] @ FEHY F7F JR T FTG FA
& A& ek Ao TR whet A7 7|3 FHmulticenter study)7t £3) AP w] i dsat
$E ofEo S4d wet DAz Yo g 1710009 EE2 Uehte BALE B8 £ e 47} vt
2 st A3 YANE BANNE A1 Cphaseatale 53 NEARA, 7153 84 2 A8
5% oz okt FE/ANH A7 B F2YaA4ol i 47 5 YA/ A,

4) Alast, A BT Bzl zA D o) A & (Postmarketing Surveillance & Postmarketing Clinical Trials)

A 87t 3 Jgse Ad4d YINEE ZA F FFHE UEH, i B34 o A% F01 R

2 7] 93 AlBE H38 ZAKPostmarketting Surveillance)e} 1) E4¢ ke z4 AN A A1), 2) &
BALgo] o], AE T viAl= 55 HEE A% 7‘*717*—4 R F3 G, 3) A3geA gL Ra
ol RS 4% F7F AT, H AR QA GoAM AEHA B E48A2 i d3AE, 5 MES A
$2 T4 59 AR ¥ AgATE PRI
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E 2. A1 93 Phase | Studies)

1. Single-dose tolerance trial in volunteers or patients who are exposed to a single dose of the medicine

2. Multiple-dose triat in volunteers or patients. This typically lasts for 3 to 28 days. the subjects usually receive a fixed
dose of medicine, although dose titration is sometimes permitted

3. Initial pharmacokinetic evaluations. These are often combined with, and conducted as part of, the above trials

4. Interactions of the medicine with food or cther interventions in normal volunteers

5. Pharmacokinetic trials in normal or various patient populations (e.g. elderly, hepatic impaired) using unlabeled or
radiolabelled medicine

6. Infusion trial to determine the maximally tolerated dose with different dosing regimens (e.g. varying the
concentration or duration of the infusion)

7. Evaluation of distribution, metabolism, and elimination in normal volunteers using radioactive or cold methods of
analysis. An example of a specific elimination trial would be to evaluate biliary excretion

8. Bioequivalence trials to compare two or more formulations

4, H18AMHE

A A1 A2 RE A1G AR Fis T kX9 ul & Adok & 4 A1 Aol A= )
e FEEAL A Lo Azt g FAAHY FAlO, A2AAHY HAY T, T HF9] AH &
A3l opg-ae] WY, ¥ A8 W (spectrum) F A ko] AA k&%l (pharmacokinetic pattern)E- 7
Edle 3% Ak AGAE BollA &3] o] &5 A WL 9 £ 23N Y 4% FF A
Yol A=, 9 okplacebo)® FE A& FlHo} Yokplacebo) Fol AYAE 24§ F2| TPE A
o] gutF ol

AR AZAE AN F8 A AP go] Aol FE, BA Tol $HA Fe AP Hgeg
Aol 57| W 2o AlFAY L &3] AU FRE olFo] Ul e © oM ofHY, 238 o
Ao} S Ao A S Adigde g Fusn, o]2A FBY F3} B4 T FRE o|Fo| Yertd 34
o] Folajo} Fich w& YR-E 89 A1ZAHe] AU S dFe 317 wRel(eld : FUA, FHE Y
A-22E e 144F A3 &2l o] S 227} Holof 31, 22 UM APE ¢ o F7] o

& EALY 5ol AHEE A5t 53 A9 3 A(staff) S 71 AN Q3 Al A&
ekl Al oM e FelriAd T AFAEY QAATFE YFAE 7)o o] oA gy
g% ol A4 AT 2 FHY, §3] dAEAY A7 dAZ F7] GAAE BAA o] FojA & 7
$71 B} o] Aol e £3] A Ic ol gt

A 1’3ol & Table 29 2 AFE0] &30, A2 AEA B YA Fo] AdE e o] opet A
kAo 549 mef A2 project Vo] AldlE e 497} B

5. Hi24 o 34AMH

A2 ANgDA A 718 T2 A W8-& 2719 REEF S (dosefinding)dt | 3712 £RHE
9ok Eal® &3uk2 @A (placebo controlled dose-response relationship)o] #& A7 T 2 GEH ] o]
FAY Fol a3, T4 ZAfde 3] ojFuA Algos ATk 427 A o] vinA @73t H7t
of axed Blal, A3 APGAGNN = 389 EAd we} AR MYrIEE delalq ge JERE
ez ae #a8S HESE 37129 open tialol vt Bl Aol 8 A2 0], of 2pH
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N FBEAEd UE FE AT § BT EA(abeling)o] BLF YD A7} o] oA, gAls)
2ol ke 4830 JASE FRES A2 BANN B4 F 2830 i 27) ABeA AN o)
AR : 5§7) 29 2 22 2, ol9le] AR B ARE A34 BANN ZWA APare
o] Lubdoltt.

A7) A2 A¥el HYBAE iEoz Yo, 2, A, ABAE EE de 43 B30l dE BAE
gog she Aol Qxoln, ol Adete FAAH Fa4Sl Hrto) B Ao} 2.9 (confounding factors)
& 75 @ Fol7) S8lR, 5T @ Heay S AdA) e AgelA] Agslolo} BTk ¥ A2AA Y
D AL BP0l BA g ALE Bon, tol maE 3] A24 A8 NPAT A3
712 5ol Agel NP TRHE AT Sk 371 A2% 2 AR doh Thrl B Fmulticenter
study)2 FAAH NPBAE e ARl WEeWS W e VA AFL A TRAY £ Yok
st olaid BAH AR 49 F o A TS B2 & Y G A2 AY BALE DEY
% itz 477 gEgold.

A7 2 AP ES ARATL BRIA D o] B 2|49 BEE AIFA A ssLR ol ot whakA
9)oKplacebo)e] Fois} 712 kB ate] MmAY JRE 712 AAF A BAY 24 4 5 B2 459
AES|olo} a0, i} BAA 5o} A%, AW/ FBe) B4 AR A ety ARA et
A, 0|5 Th7| Bl F(multicenter study)ol & ] 8H5 7 HE7LS] B &A1Y AYd 4@ RS B Ao
st st 54 A3 APA G A le o) e dFA"o] WasE A2, 3402 4 EReE 9
4 ATFE Table 3,49 2ow] k29| S0 nje} A7) 37 EE x| detd 4 st

oA, AIDS X84 5 AR $EA 7 %20 Y AV AL Adetns A3 AFAY 28 F o]
£ A28 EUE A% a ok

6. Fl4 HUAIH

A4Y ARNEL g9 HooM o} 22 BA9 A7t A, A4 B B¢ AA3Ae] AR
o] oFE 9] marketingS 93 A7} AlH ¥ A FELWE U B2 A7V} o] phased A FPATt )
FUleolA AlE e B2 odF dAdTE ol FdEriit e ARy A3 AT B $] 249 &
ol A72 He Aol g§3d Zolt. 2, A4 EL B dE QWS 93 well-controlled study 9} &
890} B3l benefits A= & surrogate endpoint7} o} true endpointE A st A7 4 A+ §
o] IFHEE A4 AF AT F840] AUZ HFHIA = =P o] phased] AT YAl B
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¥ 3. Phase II Studies
(7] 24 ; lla)

Trials to focus on one or more aspects of Phase [ a

1. Pilot trial (or trials) of a medicine in patients. These trials may be conducted in either an open-label or a single- or
double-blind manner

2. Pilot trial (or trials) of a medicine in normal volunteers challenged to determine the efficacy of a medicine (e.g.

castor oil may be used to cause diarrhea, citric acid may be used to produce cough, syrup of ipecac may be used to

produce emesis)

Dose-response trial in patients to identify the range of active doses

Trials evaluating variations in dose level or dosing schedule

Initial pharmacokinetic trials in patients as opposed to volunteers, who are enrolled in most Phase | trials

Dose ascension (or withdrawal) trial evaluating how rapidly doses may be escalated (or withdrawn) safely

Duration of dosing required to achieve a sufficient magnitude of efficacy

Dose-interval trial evaluating the time between doses

(37 24 lib)

9. Placebo-controlled double-blind trial (or trials) conducted at on2 or at multiple sites

10. Placebo-controlled and active-medicine controlled, double-blind trial( or trials) conducted at one or at multiple sites
11. Active-medicine controlled, double-blind trial (or trials) conducted at one or at multiple sites

12. Dose-response-controlied, double-blind trial (or trials) conducted at one or at multiple sites

RNAN AW

H 4. Phase Il Studies

I. Open-label and both single- and double-blind trials of larger numbers of patients with fewer protocol exclusions
than in Phase [

Large-scale open-label trials to obtain broad exposure in a wide variety of patients

Long-term trials to evaluate efficacy or safety

Evaluation of potential new indications

Evaluation of new dosage forms or new formulations

Evaluation of new dosing regimens

Medicine interaction trials (e.g. with other medicines, food, alcohol)

Premarket surveillance studies to characterize the safety profile better

Marketing-oriented studies (e.g. comparisons with standard therapies)

lO Quality of life trials

11. Cost-benefit, cost-effectiveness, and other pharmacoeconomic studies

12. Special efficacy trials (e.g. using different endpoints)

“13. Clinical trials in special populations (e.g. geriatric, pediatric, liver failure, renal failure, heart disease)
*14. Mechanism-of-action trials

EONAYM A LN

*Commonly classified as phase Ic trials.
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considerations for the clinical evaluation of drugs in infants and children” & 2-%3}7] vlgt},
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H 5. Phase |V Studies

Observational post-marketing surveillance studies of a medicine s use under usuat conditions

Same as above using a case-control study design

Same as the first example for a special cohort of patients

Evaluation of a hypothesis (e.g. a medicine may cause a specific adverse reaction) using a large automated

multipurpose data base

5. Monitoring of possible adverse events and reports received by companies and regulatory agencies and reported in
the literature

6. Clinical well-controlled randomized (or with other characteristics) prospective studies to evaluate one or more

aspects of the medicine

Marketing-oriented studies

Quality of life trials

Cost-benefit, cost-effectiveness, and other pharmacoeconomic studies

0 Comparison of a brand name medicine with its generic “equivalent”

»owo =

zoeN
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gton, 1984 FDAE (1) 65A4] o]/de] Aol Ho| Algo| E &, (2) biological homeostatic mechanism
o JFE FE 2, () FRAAA 4L, @) FH A9 24 7120] 4B 5T B, (5) Ist pass effectr}
2 o2, (0 MHINFFE AR E 3, () PHY UAES 2t FES wdl Fo4 ALY FFF @7
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3 Uk @A ol Zo Ug YA} e slol=elelo] AR =3} Tl M E B2 Y

o)

2) Sub-Population2] &< ¢3F 28} Screening

EAE, @AY AR EHR N e Gitd oz Age P4 H@e £ BATAMY F58HH A7
7} AgE R Qlo], A BA A& 4% 230 Y& subpopulationd EHof o] Fz=m glo]
pharmacokinetic screenings $71 A 24 T+ A3 AldAA ] T8N Z Ho] FAE 1 glth(population
pharmacokinetics). =8 <Fg8A szt & 329 A$ A2, 34 A4 7129] dose controlled study
B} concentration controlled studyZ Alggto 2 AlBE AR FEQHo] 715esE fxele S
FDAO| M HEsta gt

3)NDAZ d/3Ad dA9 7y st

°]’de F U8R procedure o] fefl, AN Ee AP ol vF FDAS 19883 1099] IND
regulation®] W3}/l &3t uhsjr}. &Wl ““5}“ phase [ 32l st A7 AollA el dig ER7L e
T AT AFoldt A7 el fANE FiF 4. 5 AT dAQY B Audez vgsie Wt



- TjerolylRIer] 20004E X7 Y34

olt}. £4) Whe ofu} &3 Aokute] YAAT A/ kB S wet & 9FE FA A 28 W3
2 7129 YANYe e A# 8717 A1deA A3RAA S dTEHE EE& T o] FojF el HlEA
“life-threatening” T+ “severely-debilitating illness’ (¢} : AIDS, Cancer $)o) ti3ll 71&¢] fEX &Y Ee
ko] sts]o] A G AL, oE ARAES A% Ak Ao QoM & A2 Y 48 T AY M-
220 Ao A] risk-benefit analysisZ treatment IND £91 o 24 @7 1 AES L1 e oA Aot
o] &g o] 48 & AEE 39, A1 3432 treatment protocolel] 3] A &H FAZFE A3 Pt
E ARE AL HWtoln], o]g @ “fast-tracking’ A|2HE EYUFO BN FET FBY ML JITE EEAT
the Aot} o] &g Al B3 7t Wk &3 oA E AdEn o

9. Mg s} Hpidt 7 % X

o] Ze] Ao e 23 33 gon (Fule AGNTAF T o]} {AH), 1962 thalidomide
tragedy o] F Aeia #Ad 749 £ INDS NDA Aladojc). 8, A3 8 AF & #HAlete 7
A 9.2 & GCPs(Good Clinical Practices)7} 9129 ol AANAGAE &elFo|n AR L2 o]Fo] Ur}
7] 98, 4N BEFE AR T B /RS § dAAE A 43, A7) T A4
3 57 Yaog FAde A2, 19813 v|FoA AlRstd dAlle ), 48 F9 A Z=oA o
2 Ngstn Y FWAME 959 10458 Al n gict olgo] YT Bt A dHo] of
g 7lelzelel dZe] o FE AR B G Eo] vIF, EC, B FolM B BB A FH ol
W glon FulolA dutA# 67l 2Tl i Y%7 Aol ¥HH -

w2hH ¢4 WA IND, GCP, NDAo] i3] zheks] d9stast et

I Clinical Evaluation l

=

. Phase | Phase Il Phase it Phase IV
Preclinical Study | IND — > +| NDA —

|  aor

18 3. Drug Developmental Network

DINDAZ

Aoke] JAAE B AE2AM IND AlARE @A ALY F 4FAE 74X 8718 Sat7] A
A zuto] olun], 7 2EL Aoyt Ao WHo WS T Qlc). F PP AN AP HNE & #el
a1, A AN A oA AR 9} sponsor, investigatord] Eo](meeting)?] A& do] AE&AQ YAANFEL
2 EEeg gAY, 2R dAUE YANE S ARRLE F9, 53] B A =2HE A3 AR
AP B HE S0z §83 0 NDAZA 0|21 7kAe | 29 E A& Aol

u] 23 Z& IND A28 8 237 gaie FARA ] A dd AR o] Bo] s, A4
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u] =9} FDAS ¥ CDER(Center for Drug Evaluation and Research) 7} #t9] 8004 21¢l = MD7} 2008 0] 4
23t ot webA ol ALE A Edsta e Udte vjF Rolu, 49 CTC(Clinical Trial
Certificate)#}4 9] CSM(Committee on Safety of Medicine)| A&} HEH}A ] 0|9} FAleh} njZETiE o
14FEY] FHoln Tga, JE FTAME n]Ze IND 39 £ & HESE Jlov ofF ofzlo] v}
Aotk el e @A ul=9] INDS fA Fejd A|EE 950} CSM 22 FFept Aod9ds s
Bt Aldsta 3o ofd Felie AEAH o] #E5td AAF ND AE =Y 230 @A d4A
Ao, 0] F3 & IND 3o =4S Al e QFANBLE olBo B AE7He] ol AxHoz iy
ook & el

2)GCP A= % #¥ o4

GCP A= 1 ZFo] Zt JANE L welFola AAL2 NPES 7] AT AZZH WA P3E2
Zte TR olth Table 63t o] AN BHE 54 R AFAL] 4T3} & AT N 17 49 2
ol HPxte) A&7 Fol, HHAY hAn BY L Hujgoz HAs e, QNP AYo] T 57T W)
AN E AJATSI Y 3|(IRB, Institutional Review Board; Ethics Committee)9) R Ed] o)) &aloln n}8td o
2 o]FojA £ JU=F AT Aolch ofo] tig AT &S I AR #e)7IE(KGCP), )59
“Current GCPs” & ICH(International Conference on Harmonization)?] GCP 7}o) =8}91-& 3238}7] ulght)

GCP
Regulations

l

Sponsors
uitimately responsible for the
conduct of clinical trials

1

mionitors
N " Institutional
1
clinical investigators Review Board
Informed
Consent

78! 4. The Elements of Good Clinical Practices

H 6. Sets of regulations of unofficially called “good clinical practices” (GCP)

- the obligation of clinical sponsors/monitor
- the obligation of clinical investigator

- the role and responsibilities of the IRB

- patient informed consent requirement
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A AP L A &Aooy fEAcE AYEE sl GCP 747 APl AL AHE v, v]Zol} =
3} Zo] 71700 AA A, AF71R 59 Ao YK€ It GCPY Al tA o] A%AA, A7,
A7 Bl A wolgdA = o] BAZF AiTh A& E8 AT A$ Ao 2719 3A Yol FHAZ AE
(Jd g gahol 7L el Z717tel 2A wjEso] on, o F YFHAT training program T
4 WSS : vIAA gEho] FFsta ok BT AFAIALL] Fh0A A% Zo] ARYAANE 71
CRO(Contract Research Organization)7} 2@ sA] & ABNE 27] dANY 3] A1} 271249
Aol uZ9 %o NIHY GCRC(General Clinical Research Center) 19 T2 802 ¢dg& 7 o
YUY AFHEEI 22 A 483 AL F ddithe Aojoh EF S diez e A7
FAE A, & RB(AAE A1 98 Ex= ethics committeed)] &3 ATAE | ZE7L Helsinki o] &
AAd28A A Fa AA*h

olo] vla} Y] ZFE vlng AdNde] FHdNE 7Y B o] FojH AN, Aoke} A e] A
A2 Az o] AGYAY Frsle o] TR, H27A BT JAAE &2lF FHAN = 457
At A= FHAo] oprh. B AGAE ol F SAALAAE Heldhe AA Y AEQAYe] RFoz g2 &
oG &9 gl RN o] FoH R AlFe] Ho| & Ak Aot 12y YR L GCPAE & 9]¢}
F9) 93 o B 71F(9Ho] 19853 FEHAUL, 199039 o] & Algidtx glov] A& 90% ol 4ol
YTl IRB7L AAso] ARG 2 GCP o3 YBAE Ao 471 gt 2% AT, B4 &
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