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신약 초기 개발의 주요 이슈 및 해결 전략

Focused topic:

2022. 11. 30

비임상 독성자료의 생성 

원 상 범
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Introduction

Discovery
1) Mini Ames test (3 or 5 strains)

2) hERG assay (@ 10 µM or IC50)

3) 2 weeks repeated dose toxicity study

Annie Hamel (2016)

Non 
GLP

https://i4hb-la.pt/thematic-line-1-platforms-drug-discovery-and-development

Evaluating the wide therapeutic window

Toxic concentration
Efficacious concentration

PCC selection

Investigator’s Brochure (IB)

Introduction
Study reports
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Introduction

Standard for 
Exchanges of 

Nonclinical Data

FDA approval

Introduction

Development

1) General Toxicity

2) Genotoxicity Study

3) Safety pharmacology

4) Etc.

IND

Enabling

studies

(GLP)

https://i4hb-la.pt/thematic-line-1-platforms-drug-discovery-and-development

CRO selection
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1. General Toxicity Study

✓

✓

✓

✓

Single dose toxicity

0Week 21

Test article Administration

Necropsy 

* Dose Escalation StudyGLP
(KFDA)

Non GLP
(FDA, etc.)

✓ : 

✓ : single tox: 5 / 2 /

DES: 3 / 1 /

✓ : 3 (DES: )

✓ : 1 1

✓ (DES:

✓ ( )

1. General Toxicity Study

Single dose

0Week 21

Test article Administration

Necropsy 

✓ ,

0Week 4 ~2

Test article Administration

Necropsy 

1 3

X 2w, 4w ~

Repeated dose

✓ IND Enabling studies

➔ 4 weeks repeated dose toxicity study

, , -0758-02, 2022
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1. General Toxicity Study
Repeated dose toxicity

2 weeks Repeated dose

Test article Administration (in-life period)

Necropsy 

Body weight (twice a week)

Clinical observation (in-life period)

Food consumption (once a week)0

Week

21
Day 1

TK sampling Day 14
TK sampling

✓ : 

✓ : 

✓ : 2

✓ : 1

✓ , , 

✓ ( )

(Toxicokinetic)

1. General Toxicity Study
Repeated dose toxicity

Non-GLP
(KFDA, FDA, etc.)

2 weeks Repeated dose

.... X 2 w

0

Week

21

Test article Administration

Necropsy 

....

0Week
4  2

Test article Administration

Necropsy 

1 3

X 4 w

4 weeks Repeated dose

GLP
(KFDA, FDA, etc.)

✓

✓

✓
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1. General Toxicity Study
Repeated dose toxicity

2 weeks Repeated dose

✓

Fiona Sewell, etc. (2022). Recommendations on dose level selection for repeat dose toxicity studies: Archives of Toxicology 96:1921–1934

1. General Toxicity Study
Repeated dose toxicity

(Dose proportionality) (Accumulation) (Gender difference)

* Toxicokinetic study

✓

✓

(Tmax, Cmax, AUC)

✓

✓
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1. General Toxicity Study
Repeated dose toxicity

✓

✓

✓

✓

➔

✓

1. General Toxicity Study
Repeated dose toxicity

4 weeks Repeated dose

✓ : 

✓ : 

✓ : 2

✓ : 1

✓ , , 

✓

✓ , ( )

✓ , , 

(Recovery group)

Day 1
TK sampling Day 28

TK sampling

✓

✓
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15

2. Genotoxicity Study
Bacterial reverse mutation (Ames test)  

2) Top concentration

✓ µ

✓

✓

✓

1) Strains
✓

✓

✓

✓

✓

Frame shift

Base 
substitution

3) Results
✓ 1

( , X)

✓

✓ 2 ~ 3 

✓ ➔

https://en.wikipedia.org /wiki/Ames test

Test cpd.
or

Positive cpd. 

48 hr at 37℃

48 hr at 37℃

S9 +/-

2. Genotoxicity Study
Genotoxicity

DNA ,

GLP
(KFDA, FDA, etc.)
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17

2. Genotoxicity Study
In vitro Chromosome Aberration

✓

✓

✓

✓

✓

✓

✓

✓ ( ) 1

✓

✓

Dixit, Manisha (2018)

•

•

• 150

•

16

2. Genotoxicity Study
In vitro Chromosome Aberration

✓

✓ ➔

✓

✓

✓

Helen K.etc (2011)
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19

2. Genotoxicity Study
In vitro Mouse lymphoma TK gene mutation

✓

✓

✓

✓

✓

✓

✓

✓ 1

✓

✓

Dixit, Manisha ( )

•

•

18

2. Genotoxicity Study
In vitro Micronucleus Assay

✓

✓ ➔

✓

✓

✓

Helen K.et al (2011)
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2. Genotoxicity Study
In vitro Mouse lymphoma TK gene mutation

2) Top concentration

✓

✓

✓

✓

1) Cell

✓ Mouse Lymphoma Cell (L5178Y TK+/- - 3.7.2.C)

Nan Mei .et al (2014)

•
•

3) Results
✓

✓

✓

20

2. Genotoxicity Study
In vitro Mouse lymphoma TK gene mutation

*: Thymidine kinase (TK) thymidine

DNA

Trifluorothymidine 

(TFT)

DNA 
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2. Genotoxicity Study
In vivo Micronucleus assay

1) Animals

✓

✓

✓

✓

✓

✓

✓

2) Dose selection

Dhawan, Alok; Bajpayee, Mahima (2019)

4,000

✓

✓

3) Result

22

2. Genotoxicity Study
In vivo Chromosome Aberration assay

Romero-Catillo et al (2017)

1) Animals

✓

✓

✓

✓

✓

✓

✓

2) Dose selection

✓

✓

3) Result

1,000

200

, , 
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2. Genotoxicity Study

GLP
(KFDA, FDA, etc.)

24

2. Genotoxicity Study
In vivo comet assay

1) Animals

✓ Rat ( )

✓

✓ (MTD)

✓ 14 : 

✓ 14 : 1

✓

2) Dose selection

✓

✓

✓

✓

✓

3) Result

Mahima Bajpayee et al (2019)

24 2

2- 6h sampling

150

% tail DNA, tail tail moment DNA 
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27

3. Safety pharmacology

(Core Battery)

- -

1.

2.

3.

26

3. Safety pharmacology

(Core Battery) (Follow up studies) (Supplemental studies)

- -

1.

2.

3.

X

GLP GLP X GLP X
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3. Safety pharmacology
3.1 Central Nervous System (CNS)

Group Dose
(mg/kg)

Number of
Animal

G1 Vehicle 6

G2 Low 6

G3 Mid 6

G4 High 6

✓ Rat or mouse, , ( )

✓ : 

, , , *

*: , , , , , 

✓

✓

✓

28

3. Safety pharmacology

• , , , / ,

Modified

Irwin’s test
Functional Observation Battery 

(FOB)

, , , , 

, , , , , 

( )

, , , , , , , , , 

, , , 

, , , , , 

, , 

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

3.1 Central Nervous System (CNS)
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3. Safety pharmacology
3.2 Cardiovascular System (CV)_In vitro hERG assay

IC50

Gary A Gintant et al (2006)

✓ Patch clamp

- Channel currents patch clamp

✓ 5 ( 5 )

✓ IC50

✓ Criteria: IC50 > 10 µM (No inhibition)

✓ Total Safety Margin = Τℎ𝐸𝐸𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼50 𝐶𝐶𝑚𝑚𝑚𝑚𝑚𝑚

✓ Free Safety Margin = Τℎ𝐸𝐸𝐸𝐸𝐸𝐸 𝐼𝐼𝐼𝐼50 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

✓ 30 margin 

30

3. Safety pharmacology
3.2 Cardiovascular System (CV)

In vitro

hERG assay
In vivo (Dog or Monkey)

Telemetry study

, hERG 

hERG channel currents

Timm Danker and Clemens Möller (2014)
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3. Safety pharmacology
3.3 Respiratory (RP)

• Double chamber ( chamber, chamber)

• parameter 

• Chamber ➔ ( x)

https://www.primetech.co.jp

✓

• Chamber ➔

• , single chamber

• ➔

32

3. Safety pharmacology
3.2 Cardiovascular System (CV)_In vivo Telemetry study

✓ Dog or monkey, 

✓ Latin square

( , )

✓ : 

parameter ( , ) 

✓

✓

Dose 1 Dose 2 Dose 3 Dose 4

001 Vehicle Mid Low High

002 Low Vehicle High Mid

003 Mid High Vehicle Low

004 High Low Mid Vehicle

Animal
No. Treatment (mg/kg)
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4. Determination of the Starting dose in FIH study

✓
✓

34

3. Safety pharmacology
3.3 Respiratory (RP)

✓ Rat or mouse, 

✓ Chmaber ➔

➔

✓ : , , 

✓ or 

Group Dose
(mg/kg)

Number of
Animal

G1 Vehicle 8
G2 Low 8
G3 Mid 8
G4 High 8

https://www.primetech.co.jp
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4. Determination of the Starting dose in FIH study

•

•

•

•

•

•

•

•

•

•

•

•

Example)

36

4. Determination of the Starting dose in FIH study
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.
Question: wonsb2@aimsbiosci.com

38

5. And other things

Seg ⅠSeg Ⅱ
1. General Tox.
2. Genetic Tox.
3. Safety pharm.

https://www.cytivalifesciences.com

Seg Ⅲ

4. Reproductive toxicity test

5. Carcinogenicity test GLP
(KFDA, FDA, etc.)


