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Ministry of Food and National Institute of Rural Development
Drug Safety Environmental Research Administration
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Korea Excellent Laboratory GGG GC AAALAC International
Animal Facillity I NTERNATIONAL
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cI>_I-II_*O-|*| oﬂ-l Safety Study

QHI=MA|& | General Toxicity Study HAZMAIE | Immunotoxicity Study
EHS|S0] SHAE HHEEO] SHAY SUAMAE TS AI BUINE ORFEIZAIA £TUHSAH
Single Dose Toxicity Study Repeated Dose Toxicity Study Tumorigenicity Study Skin Sensitization Test Photosensitization Test Active Systemic Anaphylaxis
T SU|R ORLFEEAA HHSAIE
Passive Cutaneous Anaphylaxis
SUSMHA™ | Genotoxicity Study AMALHMHEMAIE | Reproductive and Developmental Toxicity Study
SFSAHOIME YKo YA HitHA3HAIE TEIS 3 X[l B SR (Seg ) HH - EHX} RS AR (Seg 1)
AMES Test In Vitro Chromosomal In Vivo Micronucleus Test Fertility and Early Embryonic Development Study Embryo-Fetal Development Study
Aberration Test
Mouse Lymphoma Assay Comet Assay HiQASHAIA B4 -3 2l o BHI7SA"(Seg 11N) OECD Test Guideline0]| [[}2 S ASHESMAIE
MLA In Vitro Micronucleus Test Pre-and Postnatal Development Including - MALEEM AT3|LIAE (TG 421)
Maternal Function Study N N
- HHEER0] 51 AL S AT 2]l SIS (TG 422)
ZAEMAIE | Local Toxicity Study Ot Morkd| | safety Pharmacology
L EX=2AIE AL HXZAIA OFMOIX|ZA|S ot Mdoka| =iA|H - SFMBAME | Central Nervous System
Skin Irritation Test Cumulative Skin Irritation Test Eye Irritation Test Core Battery Study SEIAANE | Respiratory System
- ME2HAIAE | Cardiovascular System
7|EL 2HE NS TUHURIAY 24 A, SRR - Telemetry (InVivo)

- hERG assay (In Vitro)
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Necropsy

REENE

Clinical Pathology

Qx| Z4AFekS (Clinical Pathologic Examinations) 5! ZH| (Technology)

Aerst 2
HITACHI 7180

AST, ALT, ALP, GGT,
T-BIL, T-CHO, TG,
GLU, BUN, CREA,
TP, ALB, IP, CA,

A/G ratio, CK, LDH,
HDL, LDL, PL, AMY,
TBA, CHE, LIP, UA,
UREA, NEFA

HoBER ZAf
SYSMEX, XN-V

WBC, RBC, HGB,
HCT, MCV, MCH,
MCHGC, PLT, Reti,
NEU, LYM, MONO,
EOS, BASO, RDW,
PDW, MPV, RET-Hb

=4S AN

SYSMEX, CA 660

PT, APTT,
Fibrinogen

ToHE HA
HITACHI 7180

Na, K, Cl

INTENE Y B

= X =

Histopathology

Q2 AL
SYSMEX, UC-1000

Urobilinogen,
Blood, Protein,
Glucose, Ketone,
Bilirubin, Nitrate,
S.G, Leucocyte,
PH, Creatinine,
Albumin, Protein/
Creatinine, Albu-
min/Creatinine

Total T4, T3, TSH,
LH, PTH

CIE|QHM 22 | H|HIE

ZXg| HAFEXL (Histopathology Procedure)

OII

|y
Anesthesia System
Shaker
Cassette Labeler

Tissue Processer,
Embedding - Tek, Para Trimmer

Lk
Microtome Rotary, Slide

Warmer, Water Bath,
Paraffin Oven, Slide Labeler

PrismaTM, GlasTMg2

Optical Microscope

ZXHa| HAL g2 (Histopathology Examinations)

Rodent
- Rat, Mouse

Non-Rodent
- Beagle
- Rabbit

Slide Preparation (Paraffin)

-Tissue Trimming

- Tissue Processing
- Tissue Embedding
-Tissue Sectioning

Frozen Section

Staining & Mounting
Hematoxylin & Eosin(H&E) Stain

Special Stain

- Alcian blue, Berlin blue
- Gomoris Chromaffin

* Masson's trichrome

- Qil red O, PAS

- Safranin O

- Toluidine blue

IHC/ IF Stain

Histopathology

Microscopic Observation
Digital Imaging System
Peer Review
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CIEJOHA|2LQ | HQIAMIES

EMSE) BEM | Toxicokinetic Analysis

FSSE| 2M | Pharmacokinetic Analysis

= ==
%El:ﬂx"*l oﬂ-l Alternatives to Animal Testing

TSR YA

LLNA: BrdU-ELISA
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BEYAY
In Vitro 3T3 NRU Phototoxicity Test

o

=AY 2

SHESERIXGHAIE
Daphnia sp. Acute
Immobilization Test

0jF RIS MY

Fish, Early-life Stage Toxicity Test

pH 7t=2sHAIE
Hydrolysis as a Function of pH

]

e =}
o d

Environmental Toxicity Study

EHEMANSAH

Daphnia magna
Reproduction Test

S ZRYEHAIY
Freshwater Alga and

Cyanobacteria, Growth
Inhibition Test

Ng g SERN

Analysis of Test Solution

UEERER

Al

Fish, Acute Toxicity Test

OFS==5HA

[
=

Ready Biodegradability

= UPLC | Ultra High Performance

Liquid Chromatography
= GC | Gas Chromatography

= LC-MS/MS | Liquid Chromatography

Triple-Mass Spectrometry

Dt&CRO Non-Clinical Trial Center
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e e | 2 (2S) HIMIE]

0+A1(+=)E1 Sisk
F24(28)E7I Aldd=
iy
s S250} (in vivo) HIZ2% (in vitro) -1
e
-umey Xyt S20Y o
Xzt 104
- H|ZASY X7 SE2H(HDF or CD 22) - HepG2 cell, palmitic acid f&= X[ty a
7k
(Ii\I/-er) - CCls S 7 (M e3h s 224 - HepG2 cell, H202 f= 7 EH
sy - LPS, ZZEMD R A SEEE
- APAP(OIM|EOH| .= 8l) R 7HYSH S S22
bt ' = es o — e
(bone) b 74 - ovariectomy(TAME)E St =013t S22 - MG-63 cell, 2457t
= - MIA(monosodium iodoacetate)of| 2[gt P w
oz S EE g_zég% Qur =zoo e - RAW264.7 cell, LPS R 23 &at A
(cartilage)
ROME|AEZEY - Collagenase0] ofst S2HEY QU S22 - SW1353 cell, IL-1B = HEHE ESAIH
AlEt FHELIEE (CKD) - cisplating 0| 8%t S =222 - MDCK cell, cisplatinX{2]oj] CHst HZE S
- ol
m & (kidney) EZ - potassium oxonate0f| 2ot 1A= Qo
HILHE = A& ) :
= = 9l LISHIA -UTSY Y /R SERE
s o = HiT p |3 AS
k“i"'—IIEI'", -|-|-|I_'|II‘X|_LE,_I‘" Egl Iﬂ'—l‘l—.-_—;‘."‘.*l%l 'I'%I;I (stomach) Hl RS M2l SHYTSN QU oF E20w
(real-time PCR &t
EHAMSHZSHCOPD) - elastase W LPS R S22 - Raw264.7 cell, 22 OFH 24
(Iljlilg) A - OVA ZZfoj| oft A R S =2
e PR Rsel - BleomycinQ2 SEE|l= MR S22
- TNBS(Trinitrobenzene sulfonic acid) f=
Y s==22
{7t 7| =A1= 0'6*1('52).!7.1 ol xF CHE
{1o 7| o~m 20\ ojl'kl = e - DSS(Dextran sulfate sodium) S.& CHEA
(intestine) =20
M O A ARYCHES SR Acetic acid S5 THOIMMHESS2(BS) E20Y
= o2 He
: o — |27 )lj A= 0 -9-'6I'_|‘J._L§_°H" Sl
o—| / *e Qe | H O1|TOE |o | 'ITE%E =
M L= MEs) (m:sje) 2&rdsy - YH+GE 0|80 X1 255 5 S22
AlOF LAl AE J|=M = oi= ol s|Bta — = TEE mIIAS 7o
MO ZIISAE | ABIISY BA Hotg 9 siee s ous BIHAE 2ol o [P——
- - =21— O —=2= - -
7}0|E2[0l0j| ak== HNE=0]| CHH|st SoleaM sk=X| ET1E Qo
rol=ereidl == L o l_w N 08510 BIHAI o= | =87 - 58 xf2lM ZAfo] ofpt 58 S20 - HDF cell, UV ZAfof chgt B 837}
A MH[A E RN (28AH) o =id ol vks
. O O|35|
=3 DA BI]) HéE:aT cell, EI_!_HI 0 X[(PM10, PM2.5)0] 2[5t
MZE AR 2HE7t
g 2y - LLIFAE S8t SE5Y
(skin)
OtEL| -DNCB £ @ n|2 5524 - HaCaT cell, TNF-alpha/INF-gamma =2
2 - Imiquimod(IQM) Rt 74 SEoH - HaCaT cell, TNF-alpha/INF-gamma SE2 2!
SIXIZE O S M(S=)EHIIA|S
-I-I'IOE 'IT-I-I-O(-I-I-O)O I- II:I oA 2y, ok, 8 R S22
B i E0{0]| 5t 7|dAaAt O . L
. 71of3, 9IRS icgg?ié?(”;;”;@}"" e 71E 7 - PC12 or MC-IXC cell, H202 stressoi| Lt A1zt
oy o= — — L t o= ooMla
SHEE AT HES S Ol FE7H, TREr, ik
o = = —='oo . ’ i Ay - 6-OHDA E0{0] oot S22 H! (SHEA|H
0|28t ZSA[EIS Al HE groEx) A nerve) e Fo{of oot SEEH (WSAR)
2getel - AEYA RE SERY (L5 B
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St
o

m S=0f Z250} (in vivo) M= (in vitro)
L MA FHeC £MBE &5 (pentobarbital)
(braln,
nerve) &5 - &M E ZEUE 50 ot 85 SE2E
=01 ZEHo| oot X =Y /R SE2Y
I 27
(periodontitis) - P, gingivalis LPS ZQl0f| QJ$t X|5x01 Q& E22Y
+ CLP(cecal ligation and puncture)& 0|&%t 8224
s
- LPSOf| oot SS2
Si0H
= SRNH(REAH) FeCl3 0|83t ZSHUmMFE S22
(blood)
YAES TN - AggregometerZ 0|2%t ex vivo U in vivo 22!
HHSIAH| - YHZNEMT|E O|8%HPT, aPTT £
- ovariectomy (L AXE)E Sot | AE 2 ZAE HE7|
- M7 oy el - MCF-7 cell, 322 7}
(women) ) o
=3 - bacterial vaginitis(BV) S& S22
LEAM
en) HYM -EHAEAHE R MM b S22 - TM3 cell, H202 Q.= stress 2 S22 7}
men
ME dg===2 Gt EloteH| BHE ST HYAM 2R
(growth) HEET B} HEBE S22 24 9B Lo 24 - MG-63 cell, 228} 2! 248 T}
KX (]2 AX|EA0| RE H|2H SER-(HFD 2H) - 3T3-L1 cell, XM= 23t 2=
EEX| AN DEAHE AMo| RE IX[EE SS2H(HCD 22)
Sitst - LTS MBI AEY A QE O - HaCaT cell, H202 stress modelol| 42| Ettet OFH 24
CHA] . "
t I‘_ o B - Streptozotocin(STZ)0l 28 S =&l H = (rat, mouse)
(metabolism) 1 E= ool - 13ich
et — oo+
281 ChH - HWEl 8% Z4E 0k2A(db/db mouse) 2= SE2E
SECES — J&iCHL
[=Xeron
UEAESE(=F) - AENF S EE LESE, O EHBIESE
moy, HAST - Cyclophosphamide(CYP) R&= Mooy S22 - Raw264. 7 cell, NO 44 2t Ot7{ &M
ora x| N
. A%l x| - lactoglobulinZt cholera toxin2 0| 2%+ Z2{X| REZH
(immune,
allergy) LR RLS It - Brown Norway Rat2 0|23t 22{X| Quts o
o1 - Raw264. 7 cell, 2 07 EA
(o E-3
oo
(inflanTnmation) oy 1A ofF| . Lll-I_F’;i;*ieJ:,jliMAml 9lsll macrophage2 23|71
AL e
= (=]
BN = skin xenograft model
¢
(tumor, - Aorta ring assay
cancer) SR HA|
» matrigel plug assay
M=o
SHXt = o
;Exﬂ HILWELE S . ?ﬂ_‘txlﬁlﬂ, %EIF)XIEHIQI HILH(H FI) THE "ot
= == Real - time PCR
(cell/gene
therapy)
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CIE|QHA|2LO | SAMIES

Bio-Analysis
Center

MHIOISEAIE, YESHSSHAHOA

T OHARAND E Eoh= Al

A1l 2 54(Absorption), £ (Distribution), CHAHMetabolism)

1 0% StIXL 8h= S| MR o2 AESSESHH Xt2E LESH| 2lsH X

b2 SE m_wow Sfatst
=1

‘ Triple Quad 5500 + System (Sciex) 16CH{ ‘ Triple Quad 6500 + System (Sciex)

‘ Triple Quad 7500 (FLH %= =) ‘ Triple TOF_Mass Spectrometer system

| Xevo TQ-XS/S system (Waters) 6LH | LCMS-8050 System (Shimadzu) 2tH

Dt&CRO Bio-Analysis Center 15



CIE[HM LR | AMIE] C|E|OHM| 2L Q | OIS{7HRA) AIAE

RI517HRA) AFRES

Operation Center

Clinical Trial o I*F* I E Regulatory
L= Affairs Center

|0
okl

IOF
=

STEP 01 STEP 02 STEP 03 STEP 04 ©|2k=Z (Pharmaceuticals / Biologics / Cell therapy / Herbal medicines)

- - New drug/ IMD (I tall dified d - Safety & Efficacy review/consulting (Non-clinical, clinical data)
*I%.*EIIF?_' Eal DM/STAT ?E’I'-I' .ew. |jug/ (hcremen ally modified drug)/
Biosimilar/ Generic * Specification & Test Method review/consulting
T 2AS Sol01 4B I ZE MR L7 2 XE B Hefohm M2+ U
(SS) 8BS EU49UE IS SHMS UNAEO  CIYR SA JHolEs AiRetERtm - INDapplication + CHC/GP Consuling
MZL AIECIRII KA Z42|2} HEL|FH|0|M = NDA / BLA application * RMP writing
= Common Technical Documentation (CTD) writing * DMF (Drug Master File) application

S|27171/ Hi2| Ttk 2[=717]

= Protocol and ICF Development = IND Follow-up and Communication with MFDS 1. 2L 2QA/HE Z2 8j7} 2. 812 Q1= MH|A
- <] s = - o _—

= Database Set-up and eCRF Development = Preparation of Dossier for IRB Submission

-E=UD/F/57t CEEAIAH X 7MY -0]= : PMN, 510(k) ! QSR (21 CFR 820)
(QE717| R HX) (SIZ2717] KGMP) - 88 : CE Marking %! 1SO 13485:2016
-QI=27|7| +/HZY 517t - HIQITIEES|=2 7|7 -FHLICH S 7 |EF =718 2=27|7| 215/517t
Study On-going
» Communication with Sponsor » Management of Essential Documents 3. EAIE 4, 7|E2M X2 Mu]A
= Investigator and Initiation Meeting = Routine Monitoring and Close-out Visit - AT HEF X = LS M E (o] ] = Il = -STED - Usability Engineering
QA A=lor o~ -ELEE - Risk Management - Clinical Evaluation %
- YHARAI=A, IRB &2 - AaEM &Y - Software Validation - Product Compliance =X
N
Study Close-out ‘|_°J
5. EEAIAH X3 Mu|A e
= Query Resolution and Data Quality Check - Statistical Analysis
I . . - KGMP -1SO 13485:2016 - FDA QSR-CE Surveillance Audit - MDSAP
* SAE Reconciliation * Clinical Study Report Writing
— A|Zx
UB7IsAE
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Laboratory Information
Management System

C{E[QHM| 22

Management of
Project Schedule

N IOIE|S 27, 24, B2[ohs HANAHQ! AHAT B A A (LIMS)S E6t0 Al2io] M=S

, = —d
e MoPS= 2= ZZHE0] LS50 T 1HES i 2|Z|ALf ZARISZ

. — o o —_—
%wx|a| IIIIE FDA ${7X}= X|=A| Standard for Exchange of Nonclinical Data (SEND)Z X5 Q1A oI EE FIESS Slofst - op ot oLt
WSO CHAE XIES2 310[S Ol TI7H AE 12 JaHOIL|C|
<) =2 == = T M L —= =] .
Al = T A AIZE= A0 2ZA0)A O|HY=Z HIE
XHS HEOI0| TRME IS A2 Bl 4+ YLt
Hot= Al =2 22610 Ym|o|X| 33’5! o2 HOjX|=3tHE
OIMBIALE O|H|Y M 7502 LHE 2Q7t THsEL|Ct Al =8 dM| T g
0O
3 (-]
T DL&CRO MoPS
o UMHE| Program 0 MA=M Program e 8= Program '
43 HiE (Rat
e Z2I=M Program e HAEM Program O O™ MoF2| Program :"‘I;"( )
\ Alg#¢is | DTA180112
0 %Il:l_l'gko‘l Program G %&Eg Program o Q‘g 'l Program Q :\é;;'x‘l2\0‘;;5;(30%00;;00000)hwvang@dtmro,w.kr Di&SanoMedics
‘&CRO MoPS s - One-Stop Total CRO e
55 0/0 Complete
W slE SapE EuE)
OFX{ S
oI M AlY N (@) AR clsik 8%
Standard for Exchange dranz @ NEAAI
of Non-clinical Data
° S0l4 (2018-12-15)
aw Bl S0l
A gy ° 47 HH2E0{A[& 2| dosing!
'S DTN180110 Alg¥S DTN180111 ° g:}}fg‘%\‘g&:&g
SEND= FDA 2|9FZ &7t A *% LIt HIAMAIR Xt20iM LEHSH, HIF, Ee| S F2 dataE FDAOIAM 1RO (Rat) ErZ| 20N E (Dog) @ wimssew
- : . 4% 210] 3127171 B0l ZaBE
PHSt Q= 710| =210 3H30] X|ZE 1A SEND Datasets, Define flle, nSDRG (nonclinical Study % @ smmnsae @s) 100% @ 5wz @s) e oW s 4 D) @ ety
Data Reviewer’s Guide) 52| MXmZ X|=6t= Xt=ZQLICt, Dt&CROOA AJSHSH H|QAA S X2 = 3
yuzay
=2, Ef 7|20l ZIgst XIETEX| K| JHLe SEND AZEQ0{(Conversion Program)E Sl Y2 — 4 wuss 2, wssl
spzse () HBLIME) =R ST
*‘IH'A% I‘"—g— |-_' OIAL|E|. & DTN180113 Alg¥i= DTN180114 Algi#= DTN180115
. EH=2 (Dog) SHSAHOIAE (in vitro) Telemetry A& (Dog) @ eanus
o eee 4W3lE BHBY @) 100% @ zz=14 iz (2t5) 100% @ zz=04 2z @)
O CIE|MNLL One-Stop Total CRO

T Dt&CRO \ —

11—  s— ) w— w— s— — —— u——" Y w— Y V— ) V— V) V— u—— =———

SEND Solution (Including Conversion)

cdisc
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© Dt&CRO

P
HIYY, 25, 24,
45, e, elsivt

One-Stop Total CRO

‘q)' Dt&
SanoMedics

61718 YMTRT|2

&, 24, 34, PMS, PV &

=8 AH|A

E-mail : info@dtncro.co.kr

m Dt&C vina

HIE'S Al 215 U ZA
JFE7|7|, LED 2 50| EMC,
Safety 34 ZAF MH|A
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LA3 ATEQ0] AlSY/HI U A,

HE ICT 20FAIE R 215 HEEMC

EMC, RF/SAR, Safety &
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