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2010 2012 2017 CAGR % 
(2012~  2017)

1 0.0028 0.01 0.6 126.7

2 20.6 22.1 26.0 3.3

20.6 22.1 26.6 3.7

( )

1 (Botanical drugs) FDA
2 (plant-derived drugs)
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( ) 1000 1000

(GAP)

1. 
2.

<10% 70% 10%
1. 4-6 IND 10-12

NDA 1
2. 13
3. 

1. 4-6 IND 10-12
NDA 1

2. 13

1. 4-6 IND 10-12
NDA 1

2. 13
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USFDA

Trade Name    
(Drug Name)

Veregen®

(Sinecatechins)
Fulyzaq®

(Crofelemer)

Approval Date 2006/10
MediGene ( )

2012/12
Salix Pharmaceuticals ( )

Botanical Raw 
Material

Camellia sinensis
( )

Croton lechleri
( )

Active
Composition ( ) ( )

Indication HIV/AIDS

Administration 
Route External use( ) Oral administration( )
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(69%)
(31%)

- 2 (40%)
- 3 (35%)
- 4~13 (25%)

/ ( )
/
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CMC
United States
Chemistry, Manufacturing and Control (CMC) 
Europe
Chemistry, Pharmaceutical and Biological Documentation 
International Conference on Harmonization (ICH)
Quality 

CMC
/

/
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Veregen® CMC

- Camellia sinensis
-
-

- / /
CMC

- (85%-95%)

-Phase I to IV
-Dosing-finding studies
-PK study
-Safe in human

24
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Pharmacology /TOX /Safety
1. Non-GLP DRF or Single dose 
2. GLP-GenoTox
3. GLP-single/repeat dose toxicity
4. Safety pharmacology

Botanical leads 

IND Submission

Pharmacology /TOX /Safety
1. Primary ADM and administered route
2. Efficacy in animal model
3.Cell toxicity

Botanical candidate

Pharmacology /TOX /Safety
1. Efficacy 
2. Dose-Response & Minimum effective dose 
3. Non-GLP DRF or Single dose 
4. In vitro cardio-toxicity (hERG)
5. Drug-Drug interaction (CYP450)
6. Secondary pharmacodynamics
7. Non-GLP DRF or Single dose
8. Clinical synopsis/outline

Botanical extract

&CMC
1. 
2. Quality control of raw material
3. Quality control of activity extracts

&CMC
1. Process research & Cost of good 
2. Reproducibility: process validation 
3. Process optimization/ scale up production
4. (ready to be filled  in capsule)
5. Establish  quality control (including 

validation) & storage condition
6. Formulation research

&CMC
1. API
2. Product
3. Clinical batch

Clinical Trial
1.Clinical  protocol design
2. Investigational brochure 
3.IND package

Pharmacology /TOX /Safety
1. Primary ADM and administered route
2. Efficacy in animal model
3.Cell toxicity

Botanical

&CMC
1.
2.
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p##<0.01 V.S. CTL
p *<0.05 V.S. Vehicle

CTL PA/OA

PA/OA

10 ug/mL 30 ug/mL 100 ug/mL

(1/9)
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Male 6wks
C57BL/6

0.4% MCD-HF diet( 2-3 )

PO test article
8-12 hr (serum AST ALT TG cholesterol glucose)

wks

NFC diet

2 765431 8 9

( 20-24g , B6 - 7 ) 8-9
A. Sham (n=8)
B. Vehicle ( ) (n=9)
C. 1000 mg/kg Test article(n=9)
.
.
.
N.  Silymarin 150 mg/kg (n=9)

In house- -0.4% MCD-HF diet 

:
(choline-deficiency diet)

(Chiba et al. PLoS One. 2016)
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CHRM (100Kg/ )

PDC-2625
(39-42%)

PDC-2662 PDC-2663 PDC-2664
(2.0-2.4%)

PDC-2665

PDC-2719 PDC-2720
(0.25-0.27%)

PDC-2721

PDC-2625

PDC-2664

PDC-2720

(6/9)
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PDC-2720
PDA MaxPlot (210.0 nm to 450.0 nm)

(50% )

(7/9)
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PDC-2720

PDC-2720 75%

(8/9)
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Year1

In Vitro

Year2 Year3 Year4 Year5

In Vitro

In Vivo In Vivo

I

In Vivo

II

/

I

Non-GLP

II

CMC

III

CRO

INDIND
GLP

In Vivo

/

IND
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