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Number:CCMP93-RD-42

Evaluation the Possibility of Establish a
Pacific Asia Supply Center

Ling-Ling Yang and Lih-Geeng Chen
National Chiayi University

ABSTRACT

Aim

The process of develop medicinal herb is a complex, and there is a need to
carefully define a global standardization of quality control that addresses a solution to
safe and efficacious herbal products. Notwithstanding the immense value of
distilling the pharmacological activity of an herb into a chemical suitable for drug
development, another approach is to develop a standardized herbal extract that
yields consistent pharmacological activity. Even in an extract several active ingredients
contribute to the pharmacological action. Sufficient evidence exists to suggest that
extracts of medicinal herbs, once isolated in their pure state, can produce phar-
macological effects that differ significantly from that of the whole herb. Therefore,
how to definite the reference standard of each herb and herbal product such as
dietary supplement or Chinese Medicinal prescription product and the global
strategy for putative health benefits of medicinal herbs?

Method

The rapid increasing globalization of Taiwan Chinese medicinal phar-
maceutical products in the world, we need to establish the reference standard
substance supply center for the high quality herbal medicine control and safety. In
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this report, the view of reference standard information on purchasing phar-
macopoeia from USA-NF, European, Middle Eastern country, Japan. The organization
and development process of Taiwan—Asia Herbal Medicine Reference Standard
Supply Center are described in this report. And the organization will promote the
public health, analytical technique scientist training, and herbal medicinal safety.

Result and discussion

High purity Chinese herbal reference substances are required for the quality
control of Chinese herbal medicines. Expensive or no reference substance is the
major worldwide problem for the herbal products manufacturer. Combined the
school, research, and industry power to establish an international grade reference
standard supply center can provide the standard for the quality control of Chinese
herbal medicines and it also has an international commercial potential.

Keywords: Herbal Drug Reference Standard, supply center, possibility evaluation
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maintain and improve health and promote optimal healthcare delivery.
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USP REFERENCE STANDARDS
DEVELOPMENT PROCESS

New Application for

Existing Reference Standard St e

New Monograph

e a

Bulk material is obtained from indusiry )

1

Material is tested and characterized by
collaborative testing invelving @ minimum of
three labs—industry, FDA, and USP

L

Data frem the collaborative study are reviewed by
USP staff scientists

1

Compilations from collaborative studies are sent to the USP
Reference Standards Committee for evaluation

1

USP Reference Standards Committee accepts, recommends
further testing, or rejects the material

1

Once approved, the material is subdivided and labeled

L

Material passes through a series of quality control checks
before release into USP inventory for distribution
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(- ) USP 4p B Reference Standards 2 3 #!

l1.Reference standards are substances which are prepared to have
definite purify or definite biological action, and are used when
drugs are tested physiologically, chemically or biologically.

2.USP promotes the public health and benefits practitioners and
patients by disseminating authoritative standards and information
developed by its volunteers for medicines, other healthcare
technologies, and related practices used to maintain and improve
health and promote optimal healthcare delivery.

3.Pharmaceuticals, excipients, and dietary supplements. On pages
12-56 of this catalog, you’ll find a full list of available USP and
NF Reference Standards, with information updated through May
2004.

4 Reference Standards required by the current official edition of
USP-NF. USP offers more than 1,560 Reference Standards for
pharmaceuticals, excipients, and dietary supplements. On pages
12-56 of this catalog, you’ll find a full list of available USP and
NF Reference Standards, with information updated through May
2004.

5.Reference Standards not required in the current USP-NF, but for

which sufficient demand remains.

6.Reference Standards specified in the current edition of the Food
Chemicals Codex (FCC).

7.Authentic Substances (AS)-highly purified samples of
chemicals, including substances of abuse, required by analytical,
clinical, pharmaceutical, and research laboratories.

(= ) Joint E.U./ European Pharmacopoeia Biological Standar-dization
Program

( = ) The Japanese Pharmacopoeia



CEEELE R 24P ¥SE

(=) wiheanudiwing RS, RM

(Reference Standard and | Reference Material)

() £&® K7 < FDA/CODEX

The Who, What, Where, When, and most importantly Why
behind our Codex position.

By Suzanne Harris, J.D
(= ) Reference Standards Categories

USP offers more than 1,560 Reference Standards for
pharmaceuticals, excepients, and dietary supplements. On pages
12-56 of this catalog, you will find a full list of available USP
and NF Reference Standards, with information updated through
May 2004.

The list includes:

1.Reference Standards required by the current official edition of
USP-NF.

2.Reference Standards not required in the current USP—NF, but for
which sufficient demand remains.

3.Reference Standards specified in the current edition of the Food
Chemicals Codex (FCC).

4.Authentic Substances (AS)-highly purified samples of chemicals,
including substances of abuse, required by analytical, clinical,
pharmaceutical, and research laboratories.

(= ) Quantity Discounts

1.A 5% discount is allowed for 5-24 units of any one
Reference Standard in a single order, and a 10% discount for
25 or more units of any one Reference Standard in a single
order. These discounts of any one Reference Standard in a
single order.

-10-
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at. Mo ;::;rmer Cat. Diescription Cury. Lot

BOTANICALS

CHAMOMILE

1040702 04070-8 Apigenin-T-Glucosgide (30mg) F

CAPSAICIN/CAPRICTM

109110% 02110-8 Capsaicin [ 100mgz) G-1

1200600 20060-0 Dihydrocapsaicit30mg) F-1

CRANBERRY LIQUID

1374601 374a0-1 Malic acid (Ragemic) (200mg) GOB158

1584506 594504 Chainic Acid (200mg) F

GARLIC

1012145 01214-5 & gigenind5mg) F

1012950 01295-0 Al 2 Smg) F

1115556 115556 bata-Chlnrogerndn (20mg) F

1294248 294548 L-gamum a-Cilhutamyl-S-allyvl-L-cirsteine (2 5mg) F

1411304 41120-4 L-Ilethionine (200mg) G
USP p % @ i fls2 @ & & dp b AR 5 —2

Cat. Mo IF"Izr.mer Cat. Description Cor. Lot

BOTANICALS

FEVERFEW

1500400 50040-0 Fatthenolide (25mg) F

GARLICFLUID EXTREACT

1013057 01305-7 S-allyl- L Cargteine (25mg) F

GINGER

1091102 ne110-8 Capsaicin (1 00mg) G-1

1291504 ala50-3 Fowdered Ginger (500mg) F

1606503 ala50-3 Batin (100mg) F

MILE THIZTLE

1612630 a1263-0 Silvhin (30mg) F

1612641 al264-1 Silrdianin (20mg) F

-11 -
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Cat. Mo, El::mer Cat. Diescription Gy, Lot
BOTANICALS

EAW PALMETTO

14243233 424333 Wlethyl Caprate (300mg) F
1424244 434244 Wlethyl Caproate (300mg) F
1424355 424325-5 Wethyl Caprrlate (300mg) F
1430305 43030-5 M ethyl Layrate (500mg) F
1430327 43032-7 Methyl Linnleate (5 = 50 mg) F
1430349 430349 Wlethyl Linnlenate (5 % 50mg) F
1431501 43150-1 I ethyd Marristate (300mg) F
1431556 431554 I ethyl Oleate (500mg) F
1431603 43180-3 I ethyl Palmitate (300mg) F
1431625 43162-5 I ethyl Palmitoleate (300mg) F
1437508 43750-8 M ethyl Stearate (300mg) F
=T, John's WORT

1335202 335202 Huwoetoside (30mg) F
YALERIALN

1707208 70790-8 Yaletenic Acid (22mg) F

R o op e g2 ? FEPRAIRES ]

HRE EAEAE &

WETACER)-FER A

REC]  Honakiolf 10mes &)

RG0EZ  #agnolal C(50me/fE)

EE0®  Schizandrin{lGme/ %)

EER  Gomisin AC]DmosE)

RERE  Paccmiflarin(Zime %)
RECE  Hesperidin{ Z0me«#.)

EECT  NariginfZlme/#5)

RECE  Daidzeind 10mes#5)

EBCS  Puerarind10mes #5)

EE1l  Phillymeninf10me/ %)
EE1Z  PhillyrindlCme/#6)

RE1%  Evodiamine!E0me/#5)

EEl4  EButaecarpineZ0me/ %)
RB15  Astrazalaside V20oz/%)
RTBl  Geniposide!50me %)

RT0Z  genipin-l-o-§& -Gentiobiosidel Z0me/ 45 )

B30
3, 150
3, 150
3, 150
2, bl
3, TRG
q, 200
1, 260
1, B30
3, 150
3, 150
3, 150
4, 200
£, 300
3, 950
5, (0

-12 -
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%5 15 4% A e 4 ahs SIS

R704  Ginsengside Re(10mg/#i) 3,780
R705  Ginsenoside Rgl(20mg/#8) 5,040
R706  Osthole(50mg/#a) 8,400
R707  Saikosaponin a(l0mg/#a) 3,465
R708  Saikosaponin c(1 Omg/i) 3,465
R709  Scopoletin(l 0mg/#a) 1,260
R710  Atractylenolid (20 mg/#a) 5,040
R711  Arctiin(50mg/%) 6,300
R712  Arctigenin(50mg/fi) 6,300
R713  Sinomenine(20mg/#i) 2,520
R714  Femlis acid(20mg/#i) 210
R715  Paeonol(50mg/#i) 8,400
R716 8 -Eudesmol(20mg/#) 2,520
R717  Kaempferol-3-rutinoside(10mg/#8) 4,200
R719  Catechin(20mg/#a) 2,100
R720 4 (4-hydroxy phenyl)-2-buta none-4-0- 8 -0-glucopyranoside(10mg/#i.) 8,400

BIp ¢ E0 FL RS A 2 R

B4 s B4t s

14 = & ¥ (Butm) r & 84 ¥ (Hemeridin)

LEE  GARYCosnin A A& (MagmloD

RE  E A (Tenshpueme D) . e O (Warnz)

EhF  ERF ¥ (Schimndi) #4 FME o dSibommmena ¢ d)
fetbts oA ¥ (Maingm) 98 A% ELF (Bhimilin

AF A IE P (Coshunlide) € ¥ 8 F & (Genposide)

4 & #oie 3 (Bilivhin) HEE HFEECoin)

FAEY B Y (Aderosiw) wo§ A 5 F Vb & Py A8 (dristolochic acid)
¥y ¥ 98 (Ghomhiny acid) & &4 ¥ (Hegeridin)

A% RBEAFE Ephedine HC)
#E R B (Baicaln)
Fd B Behame HOD

a% % B ¥ Rasoriflor)
EEE AE £ ¥Rl Ginsenoside Fhl)
LES % % o (Ermdizmme)

47 & 54 % 8 (Rtascumine) i B8] A (FBeyherine HO))
H A& H A& (Pagreal) i P4 8 (Feprlic acid)
% W 8 Bamviflori) B B Coernin)
# 4 % B (Pasomiflam) s B4 ¥ (Hegeridin)
ek I8 (Fenlic acid) AR ARGBLES (4] Bmomacete)
SdEk HEE DLW RS Dewdnomdalme niate) GES & F ¥ (Odhole)
ARE RS & (Chmonic xid) RE R E (o)

O LSS FEFER 47

-13-
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A F AR
% 1 dn = 4
== Ginsenoside Rb1 ~ Ginsenoside Re ~ Gingenoside Rgl
Ko 4-( 4'-Hydroxyphenyl)-2-butanone-4'-0- 8 -O-
h glucopyranoside
AN Proctanidin-b-2.3,3"-di-O-gallate
AN Resveratol-4'-O-b-D-(6"-O-galloyl )-glucopyranoside
AvkF o Gomisin A
Aok Schizandrin
X B Gagtrocdhgenin ~ Gagtrodin
H 4% Scopoletin ~ Scopolin

HEETERLES ¢S TEHRBALERSHELEENES &1L

&1t 1= A

jtie ¥ Asarinin ~ H85AMIN

=k Aractylenclide ITT

& i Tmpsratorin

A NG A Deabinobin

5 2,35 4 tetrahydrozystilbene-2-0-b-D-glucoside
RRE Evediaming + Rlfascarnine

B Fagonol

I Rl 3-C-angeloylhamandel ~ Cimifugin

Fo Mangifenn ~ Timosaponin A-Nll » arsasapoaenin
Bt 3,5-di- O-Cafroylaninic acid + Chlorogenic acid
it F Mesacomting

5 L% snormenine

B 4} Heonekiel » WMagnolol

-14-
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H & Watrine

wF Narngin

48 4 Satkosaponin a © Salkosanonin c
B Indigo

5 g Indirubin

T Genipin-1-0- 8 -gentiohizide ~ Geninns
#4  Phillveesin Philvin

B AT eznerdl

BB Ferulic acid

B iR Dadzem  Puerarin

i Geissoschizine methwlether - Hirsuteing - Hirsutine

$EEE Astragaloside IV - Calvcosin © Calveosin 7-0- 8-D-glucoside
¥ £ -Eudesrnol

HiE Csthole

B Gentinpicroside
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(1) oL A BELERY w2 i

1.Managing the R&D reference standard program.

2.Managing the process cleaning validation program for R&D

operations and chemical testing activities.

3.Directing physical/chemical data development on each reference
standard substance. (solubility, pKa, polymorphism, stability, excipient
compatibility, etc.)

4.Developed and validated analytical methods for new raw materials
and released materials that are under development. Conducted method

transfer activities from R&D to manufacturing.

5.Authored appropriate portions of CMC sections of IND’s, NDA’s,
MAA’s.

6.Institutionalized the reference standard program and the formal raw

material stability program.

7.Established, in collaboration with PSO QA, the process cleaning
validation program. Developed and validated the analysis procedure

for residues of cleaning reagents used in PSO.
8.Establish center Laboratories.

9.Developed and validated analytical methods for new raw materials

and drug products that are under developments.
10.QA Analytical Development and Support Services for rapid promoted.
11.Training Scientist, QA Analytical Development and Support Services.

12.Established and managed the testing program for customer and
medical complaints. Resolved hundreds of customer complaints,

medical complaints, and deviated products.

13.Developed and validated hundreds of analytical methods for raw
material release testing, finished product release testing, on-going
stability monitoring, and manufacturing process (including

sterilization process and cleaning process) validation.

14.First to established a Division of Analytical Chemistry for the center

-18 -
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Established, operated, and maintained the GC/MS/DS system for the
Analytical Chemistry Division.

15.Provided analytical services to and facilitated interactions among
Analytical Chemistry, Chemical Technology, Biology, Environment
and Health, and Chemistry Divisions.

-19 -
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TAIWAN REFERENCE STANDARD DEVELOPMENT PROCESS

[ Active Drug Identified and Project Team Established ]

! £ ! £

[ Begin Toxicology Testing Probe methods available
l (API, FPAP, and volatiles) API: = 59
Probe Formulation 1

and Probe Sability

[ Single M olecule ]

L []

[ IND to FDA ]

NMR, MS, IR,
volatiles, Impurities

PRSor BRS'RMRS
NMR, MS, IR, volatiles,
Impurities. Feasibility
Sudy for BRS

Impurities: > 59
Internal std.: =59
API: 2 20g

Validated methods

[ Begin Phase 1 Studies ]-[ Begin Phase || Sudies ]

¥

[ Begin Phaselll Sudies ]

|

[ NDA to FDA ]

¥

Reference Sandard M aintenance

@@

PA certifiesre-certifiesand distribut% PA certifiesre-certifiesand distributes.
ETC (Westport, Ireland ) certifies, re-cert|f|esand PA certifies, re-certifiesand distributes.
distributes. PA serves as Advisor/Consultant. QC sites determine RRFs of all in-coming RMs

-20 -
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@+ 7 L2 XEEF G2 B

L2BER-—FRIFLALPE A2 EEHI RBERETAELE
2 55
2Fcfr— P EY Bl pre (7o L T ¢ BREL RREFE B
L EEETRAARAE A IV AL R T ER P2
AR B {2 o
3FF RAASZETHASL FELRRFHIEG 720 5 o

4.7 — R KRB A AT ERAERAITHILSF A SR

-~ 7 8 baicalin 2 R FHWEF ~ RFEZE LG

Nacalai Tesque 98%(HPLC) 30mg/ 3,021 ~
INDOFINE Chemical Company, Inc. 99% (HPLC)

5mg/ 5,298 ~

EXTRASYNTHESE S.A. A T Smg/ 4,532 ~
LKT Laboratories, Inc. A T Img/ 2,115 ~

A G AFER RGP F - RF 141602

-22 -
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