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Manual for Design and Execution of Toxicity Testing Protocols
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ojEz2}el =£: OECD Test Guidelines (TG), ICH Guidelines, ISO 10993 § =X E&
LP (Good Laboratory Practice) 7| & M &: A& 2| MM, HO|E o MEM EFEXAX A
(

- SE5X| % 3R X ME: o H|(Replacement), & =(Reduction), 1 &£ 2tsk(Refinement) BtH
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, = (Purity), ZE HZ (Lot No.), + = 4l, Xt
238

2. SC|olS™ EY YL THE HAS: HYED, A S), 83l =(Solubility), pK,, A (log K,),
MM, B, &0 M2 Heh, ZHE # UM, otE Y 8l 55 2A(Formulation Analysis) =

3.EAAFZ T EHA 2(HR2, 4°C, —20°C &), MSDS &2l & of ™ F 2 4,

2.2 20l(Vehicle/Solvent) MH™ J|&E

-2M 29 B R ME|AlE 2 (Saline) > TAFE £(WFI) > 244 8/0t2E 8] > DMSO / Ethanol /
Tween-80.

- 27120 "Mt 5K (In vitro 7|1F):
- DMSO: M| EM 2 Y X|5H7| QI8H 22 3 55 0.1% ~ 0.5% (v/v) 0|3t £X].
- Ethanol: 2|3 =& 55 0.1% (v/v) 0|5 f°x|,

-ER MM Q7|20 AF2 A| HHE A| 20 L =2 (Vehicle Control)2 52! £2!510d S 7|20 X}
Mol Jek Mot
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3 M&7|(Test System) M gl 2tg|

3.1 InvitroMZ 22 MHE
- HZE M ZZ(Cell Lines):

- Lk M EZ =M NIH-3T3 (& FOHM ), HEK-293 (2 &), HepG2 (ZHMI )

H
- 7|1 £0|X =4: Primary hepatocytes, Cardiomyocytes, Induced Pluripotent Stem Cells
(iPSC)

- MIZ A|CH 3¢ &EH 22

- Passage number X3t (25 20-30 AICH O|LH At).
- Or0| 2 E2t=0KMycoplasma) @& F7|X A 3.

3.2 InvivosSE 22 MHA
- &(Species) ¥ A E(Strain) MEH:
- AX|F:SD Rat, Sprague-Dawley, ICR Mouse, C57BL/6
- H| A X[ F: Beagle dog, Gottingen minipig
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- 25:2243°C, EE:50 £ 20%, ZH FTJ|: 1241 2H EH/ (12L/12D)
23t 7|ZH(Acclimatization): £ A 5-7Q7F A A| 81 A} 2ol

4 2T HH™ Y LE H7 (Dose Formulation & Exposure Design)
4.1 Of|H| A|& (Dose Range Finding, DRF)
=AY H 2[Ho| 8T TS 25| 23 DRF AR S AL LY.

- Invitro: 0.01 ug/mL ~ 1000 ug/mL 2 2[0l| A 108 == FHH(Log scale) & H.
=
E

- Invivo: 25 SE(ZE 2-30t2)S M2 1% Lol £ T I XM E= 5= 54

A,
42 2 NY 8 P M Hy

- |10 2% (High Dose): 3ot S M U8 L= JtH 2 EAEET| S 40| 2 EE X|2H XA AL
SYUSHK| %= 2 (E= oA 8 2000 mg/kg).

- 7t 8% (Mid Dose): £| 1 8 21t X 82 AL0|2] 82 HIS A E mete & l= SH| SH|(
2-5)4%

- X 2% (Low Dose): R 2ZHNOAEL) THS S HZ StH, U A o & = ZZHAUC EEE Crnax) T
H| QtM A & %|(Safety Margin, 2 & 10-100H{)E T2{st0o M

- LH=2 (Control Groups):

1. 24 =2 (Negative/Vehicle Control): A| S22 X2 5 =71 X2
2. ¥ =3 (Positive Control): M2 H EZ 2 ISt 42 AT =H (0: MIEZ5H -SDS, 7
HMEM - EMS/MMS).



5 AE=ZQIE(Endpoints) X =4 mz}o|E
5.1 Invitro ME SN "Wl x| &

1. M|[Z 4 =E (Cell Viability Assay):

- MTT/CCK-8/WST-1 (CHAF &M =
- LDH Release Assay (M| Z 5}
- Live/Dead Staining (&2 &A)
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o Absorbanceg;mple — Absorbancepznk
Cell Viability (%) = P 1
ell Viability (%) <Absorbancecontro| —Absorbanceb|ank> X 100

2. MIZALH 7|H (Apoptosis / Necrosis):
- Annexin V/ PI € (FACS £4)
- Caspase-3/7&24 &4

- ROS (Reactive Oxygen Species) &H
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M3tst(Clinical Chemistry):

- @olisk WBC, RBC, Hb, Hct, PLT, Differential count.
= 3tst: AST, ALT, ALP, BUN, Creatinine, Total Protein, Albumin, Glucose, Total Choles-
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d (Autopsy & Organ Weight):
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Xz ol A 2t A H|E, AR ST L, D8/ A 5,
e Rt §7| Z2HHM| S CiH| H| ) A AL,

4. ZxHa| Z A} (Histopathology):

-10%SE A TE2UZNBR) IN = T 25 M=%, HREFMS S5 He|X HE} 2h&
(B, _'%F gl ot 5§ E & 7| = Davidson's EE = Modified DaV|dso n's D& oH AL HEh),

6 S Xz2| % Zo} A= (Data Analysis & Dose-Response)
6.1 i oAWM/XA SE M4E

[

- 1C50 / EC50 / LC50 Al 2k: 4-Parameter Logistic Regression (4PL) &£ = Probit Analysis 2 2 M &



6.2 SAEHN HS Hx
1. 12| (=& dio|E MM HA): Shapiro-Wilk Test & Al
- MO 0E AL 2EA (SEM

Or=E Al: H| 2 4 A A 2l Kruskal-Wallis Test I3 — Ab= Z A: Dunn's Post-hoc
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Z4H): Bartlett Test EE = Levene's Test & A

2 on

2l 21U X| 2 AHE M(One-way ANOVA) — AFE ZH: Dunnett’s Test
| Welch’'s ANOVA — At AH: Dunnett’s T3 Test
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63 FRZMEAMXE H9
- NOAEL (No Observed Adverse Effect Level): F & & EA|XH/MESHOZ X0 2H&E

E|X| 42 %11 8 (Highest Dose Level).

- LOAEL (Lowest Observed Adverse Effect Level): 2 X 20| ZHE | 7| A|ZSH= X X 2 2KLow-
est Dose Level).

- BMD (Benchmark Dose): S4| X 2d2 S| EH vtS = F(0: 10% H2}H)S FLUS= &
= A 4t

1. SOP #2|: & & A Mxt= MMl S8 EEXAX|HAM(SOP)O| w2t =2 3! 7| F = 0fof &,
2. ¥d|o]E{(Raw Data) =4 x| A:

- Olo|Ef =X Al §|AM(Single line streak) At2, =8 ALR, LAt 81 MH 7| XY,

- wiE/get X, S @A EES (YYYY-MM-DD).
3. YEK(Deviation) 211 A =M.

- ME B S MO CHE A B A FA U By

1. N HZ (Title): [ ANEE2EHQ [SES]2 0|28 [28L/90 [HH/F AN EIE B 54 AIY

2. A8 55 (Objective): 2 A2 [AHEZH
[}

OFAb Ol XA Z &0l

3. N84 (Test System):
% A E: Specific Pathogen Free (SPF) SD Rat

Yol HE: 63 E, /4 2ZH [N]Ot2|

-IHo
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2 ¥y MNE WS, S5, Al MAXKSD), A+ 7|2 R Q=X HE 7] []
T of &
ANEgsd NS HY EEHD, &, QHE M OO HE o8 []
AEA A A MEdo Et M (ME R, 528 B/AIS/FE/HE/2) (]
4 2 HHO 27 (DRFEL, 7|ZE 2 IO ) BA| & []
A" A E/oEZEE EHI|ZL B UHEZ L FH =AY []
o2
Wt gs EFPAEZQIE 9l PHMel £ HHEM 7|7, A2 K™ []
SA W ClO|Ef E4 EM e Sl AT EQ0] HA| & []
IACUC/IRB SESHURZAYL(ACUC) E= MERE|RIHE A R[]
- 2 F MG (M i E 2 Vehicle), G2 (K 8 & 2 [X] mg/kg/day), G3 (B 2H8 & 2 [Y]
mg/kg/day), G4 (_T'_%%F—E [Z] mg/kg/day)
Eof wH (Administration):
- E0{ Z2: 47 £0f (Oral gavage)/ £0{ 8 &: 10 mL/kg / £0f 7|z 28U 7t D Y 13| vt =
£
ZHa 8l Z{AL &3 (Observations & Examinations):
- db ZAF AR OHA 13 / HI B U ALE M 2|
- OHHAL Y 7|5 HAL B OFX[ g =
- AAMHE AL A E BN A2 i (Pt 9l dA Moo
-EHE| QAR A ST EF U FL BHYT| ZREE| HA

. HIo|E EA &M (Statistical Analysis): &£ % H(Continuous variables)d| CHsi ANOVA =
Dunnett's test &
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