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Major Research Fields in TCM

® Quality Evaluation and Standardization of Chinese Medicines

® Natural Products Chemistry

® Pharmacological activities of TCM compounds, herbs and formula
® Pharmaceutics of TCMs

= Biotechnology of medicinal plants and natural products

® Innovative medicines development and preclinical studies

® TCM informatics (databases, target prediction, etc)

® healthcare products

® Technical service



Representative R&D

O Quality Criteria of ISO/TC 249 Traditional Chinese Medicine
0 Quality Criteria of Shanghai TCM Formula Granules

[0 Basic research supporting the registration and marketing of TCM

formula Dannin Tablets ( Biliflow ) in Canada



1. ISO/TC 249 Traditional Chinese Medicine (EftREHLARESIZEAZTRS

International Organization for Standardization (I1SO)

« ISO is an independent, non-governmental
international organization with a membership of 168
national standards bodies.

« (ISO STRATRGY 2030} vision:

- To make life easier. safer and better

ISO/TC 249

Traditional Chinese Medicine

https://www.iso.org/committee/598435.html 21 24
 The secretariat of ISO/TC 249 has been allocated to Shanghai University of SN LS (e

Traditional Chinese Medicine since 2009.
« The Committee is now composed of more than 1,000 experts from 45
member countries on five continents.

Scope

Standardization in the field of medical systems derived from ancient Chinese medicine which shall be able
to share one common set of standards. Both traditional and modern aspects of these systems are covered.
The committee focuses on quality and safety of raw materials, manufactured products and medical devices
and of informatics, including service standards limited to involving the safe use and delivery of devices &
medicine, but not into the clinical practice or application of those products.



https://www.iso.org/committee/598435.html
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Published international standards led by ISO/TC 249
(1Is0/TC249FE SR B EFRE)

> ISO standards of Chinese Materia Medica (CMM)

P ISO standards of Traditional
Chinese medicine "~

\ « Of the 98 standards released, 61 (63.3%) were CMM
\ and its related standards;

98 32 : « 27 (84.4%) are CMMs standards in the 32
i underdevelopment ISO standards.

Published ISO standards * ISO standards under
development *
60
50 50 B General standard (manufacturing, storage, specification)
H Quality and safety of single herb (including seeds and seedlings)
40 u Determination method
29 26 Terminology and informatics
30 26
19
20
0 | -
Published Ongoing
1 1
\ ® Chinese medicine ® Devices ® Terminology and informatics
N 7 Published Standards Projects under development

-------------------------------------
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Work experience of our team on ISO/TC 249 CMM

Published ISO standards of single herbs

* Project leader: 7
 Participation: 5

\ ; | OCH3

ISO 21316: 2019 1SO 22584: 2019 ISO 23193: 2020 ISO 22585: 2022 I1SO 22586: 2022 1SO 23190: 2021 ISO/TR 23975: 2019

1. ISO 21316: 2019 HEH—IRIEMR, 1SO _21316: 2019 Traditional Chinese medicine — Isatis indigotica root
2. 1SO_22584: 2019 H[EZE—H I, 1ISO _22584: 2019 Traditional Chinese medicine — Angelica sinensis root

3. 1SO_23193: 2020 HEZ—HE+, 1SO _23193: 2020 Traditional Chinese medicine — Lycium barbarum and

Lycium chinense fruit

ISO_22585: 2022 h[E#H—E, 1SO_22585: 2022 Traditional Chinese Medicine — Codonopisis pilosula root

ISO 22586: 2022 FEZH—HZA), I1SO _22586: 2022 Traditional Chinese Medicine — Paeonia lactiflora root

ISO _23190: 2021 FEH—RKARAY IO HREEBPAHPLCEEMIE X, 1SO 23190: 2021 Traditional Chinese

medicine — Determination of aristolochic acids in natural products by HPLC

7. ISO/TR 23975: 2019 HEH—BRKRPEHEFFRAEFIEM LR, ISO/TR 23975: 2019 Traditional Chinese
medicine — Priority list of single herbal medicines for developing standards

o g bk



Underdevelopment ISO standards of single herbs

nHhwNE

ISO/FDIS 7450 Traditional Chinese Medicine — Pinellia ternata tuber2t B

ISO/DIS 13619 Traditional Chinese Medicine — Gardenia jasminoides fruit #a T
ISO/CD 19047 Traditional Chinese Medicine — Polygonum multiflorum root {7 & &
ISO/CD 19842 Traditional Chinese Medicine — Dioscorea opposita rhizome1l] %4
ISO/CD TR 18962 Traditional Chinese medicine — Report on Panax ginseng in terms of

industry and standardization development A 2724k S5irtEAL R Bk &
- ;




ISO 21316: 2019 Traditional Chinese medicine — /satis indigotica root

» Quality contents and Requirements

Micr i Puri n ' . ipe s
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identification Safety test
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extractives
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> Process of standard development

Processed to NP NP ballot Presentation $

> Achievements
Published papers: 20

ballotin 6t  approved as and discussion cD DIS EDIS Patents: 2
ISO/TC249 plenary  ISO/NP on plenary stage stage stage Publication | * J. Agr. Food Chem., 2011
meeting 21316 meeting * RSC Adv., 2014

* Biomed. Chromatogr., 2019

2015.6 2016.3 2016.6 2017.10 2018.6 2018.11 2019.2 Il ¥ * Phytochemistry, 2020
P * Nat. Prod. Res., 2021




ISO 23193: 2020 Traditional Chinese medicine — Lycium barbarum and

Lycium chinense fruit
> Quality contents and Requirements

________________________________________________________________

Microscopic Purity and i TLC identification
identification Safety test

O Moisture i

O Total ash E

O Acid-insoluble ash»>
O Ethanol-soluble
extractives

O Heavy metals
O Pesticide residues

L

> Process of standard development

_ > Achievements
W LR
Processed to NP NP ballot  Presentation mmsman. Amae. gy S .
ballotin 8%  approved as and|discussion PERREFATIONRER Published papers: 6
ISO/TC249 plenary  ISO/NP on plenary e = FDIS = ‘  Food F 202
) Publication : ood Funct.,, 2023
ti 23193 e Til stage stage stage u
meeting Ing e Front. Chem., 2022

* J. Sep. Sci., 2021

2017.6 2018.1 2018.6 2018.12 2019.6 2020.1




2. Criteria of TCM Formula Granules

National : Total 272
| 365 ( Our team’s work 44 )
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Source
Procedure
Description

Identification

Extractives
Assay
Strength
Storage

vV V V V V V V V VY

Characteristic chromatogram

Other requirements

EEmAREEERR
it BT FRAT

SH-PFKL-2022002

KRR R RS 75 kL
Chaochunpi Peifangkeli

[T A SR AR dilanthus altissima (Mill.) Swingle () T4 H o i 2

M) 0 - R AV G R

it 0 R
[BEE] BUPHE T 120008, MOKHGE, B, MEMEMGRME CFREHTEN

42%~83%) . WAMELER, TH GCFR. B . ENAMEEE 85, #BR,
#1000, B,
[HER] ARAEREER
[€3) RIES
mZE 1ml €W, {EX 0

GEMER. SR R

BF4H, H0ZAE20ml, @EFSAETE 15 rer. B, MEWGET. AR

SECEST p

Shif. SV TR H 2g,

i R R 2020 SEREW 0502) 36, WRER (A A 15, 3T HER B

L. HihRE (60~90C) -ZRRZBE (41 1) AR

10l 5355 F [ — Bk G

JEFF, MU, BEF. HESEL (365nm) FHM. SR EME. 7E5XRAH EEHN

£

Mt b, 8
[HHERE)
BEFHSREEMERE U/ R R AR

TR KRBEKH 254nm. #

B

oAtk (hIR# R 2020 SERTER 0512) BE.

CAZRE N9t A

LA 0. 1%L HICH AN 1 B, 4 F b 9L

Sk S ROKNE TSRS AT 10000,

IORE: S ] WA B (%)

0~8 9085
845 1525 8575
4565 2529 7571

SRYEROBIE DU
AT

FEEXTEATCA Sgo 0K SOml, AR A 1S et R

it 10%E K 25ml AEFEA, B SUPETIRIBIRN 2 K, 3 25ml, & 9F

i fF AR
PR RS 1ml & 40pg ML fEART

KPR, #¥,

B BRI B
LERE by Fpid
PR 2ERAOME A

10%%0KHH 25ml, FIG G, I SUPGRILA 2 K, #K 25ml, &3Pt 1§

i, wHE, W 10g. WERGE, BAEERRS, WA

T B E RPN E Sml R, MPMER, 85, i, MERH.
.
MEE 5 I E R

e

i

AL 10ul, TEAHHT RIS 1 §E

FERIR 9 MEGER, JFR SRR SR EE S 9 MEEE R RIM M

stofok 9 B S5 B BOK R
KR S U8, T S AFTEN 5 S MEAAIRL R

Mz

ZW. BEH: 013 (¥ 1), 025 (#82), 027 (#83), 036 (KE4), 0.46 (¥5), 0.75

(K6). 0.79 (KET). 082 (KE8).
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1 UQJ
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145 G

1 SR I THAAE -

% #4: RN K9 (S

(R A& FBRG R A X4 e (R IR# R 2020 FAUER 0104)

. WEMAZAY 100ml, AN 1

R4 ARIER, i
B PEGEE (b EE R 2020 FROER 2201) T

ey 3g, #

MkEEME, &

HF 150%

CEMMED s on 6
BREFSEEERERE /G MR A TR NI Al LLZ-0.1% Wi ik

CRRFE P 2020 SERTED 0512) F5E

(29170 Fiiiahil: RS 360nm. HBHREE {EF 10000,

KA1
MEBRBEAOME WEEROKRR IR, W
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Wi, W,
Wit RBRENE 4

i, BFE, BES 04g, WERE, BARAMRD, #HE
AP 20ml, &%, FoE@E, @A (ThE 100w, S 40kHz) 30 4P, BOY,
L PR R, 15, i, R, WA

BGESE IR UL S S R 200, FE AU LI, WE, B

B

A 1g FHEKE (CuHN0) Fiy 0070mg~1 Omg.
[ g RABHAES FIH 128,
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Criteria of Shanghai TCM Formula Granules——

Akl DENDROBII CAULIS

Identification of the crude drug Identification of Characteristic peak and
selection of chemical reference standard

Crude drug Literature research | | | +.3 1 X i
| e B R 2541 El IR ah=a SR e
l R il ey e 5)
0% S V0 S | B e o | ‘ 4 >
HPLC/UPLC/GC-MS | I
analysis e sttt e B N B e
I comparison with chemicat
i Reference .
: d . .
N R ref;;eﬂr;;%ﬁrug Isolation and preparation J ; HPLC/UPLC/GC analysis
f ¢ \,‘,J’ : ‘E voog ‘ E i R T
1. reference drug; i _w_m_.wwgﬂﬁuuiﬁ-_lnm,ﬁ..id,lﬂg i s~ e Y ol
2-4. Crude drug; o —L — et —— B
LI | — — : : e—
I | ¥R Crude drug Z‘H:. i~ A A ; ; sm:
Ly | ] ko e, - ;‘ ; ; ;m:J
Content oot . 1 o Assay e e
range A i P ou ey s a— a a a— " — ko
Quality standard ||” | | #5457 MStandard decoction =
( Draft ) T N TV SR R S I Mass .
Transfer |: ! , 5(S)
A e R ST, M - 3 4
[ Analysis |
“ |‘ Bt 77 Bk Formula Granules - l
Characteristic chromatogram

1: Liriodendrin 2: Episyringaresinol 4'-O-B-D-gIncopyranoside 3: Tristin

4: Syringaresinol 5 (S) : gigantol (Characteristic peak, chemical reference standard )



Criteria of Shanghai TCM Formula Granules——

HES LABLAB SEMEN ALBUM

Screening and ldentification of Lipase Inhibitors
(TLC-Bioautography-MS) Characteristic chromatogram and Assay

10‘%) solution of Sulfuric N PEEEIT Il Emina BEEE-GG
acid in ethanol 5

*

5(S)

20%EE
30%

40%EE
50%FFE
60%
80%EE

8

=i b2
o - :,l,:__l_ [ r— 7
-2 CESE ]
TLC-Bioautography » \ ate 6 3 COpterOS|de R }h_ ':: I UPLC MS
P 4: 3B-[(2-O-a-L-rhamnopyranosyl-2-O-B-D-
2 galactopyranosyl-B-D- glucuronopyranosyl)oxy]-22a,2
3 dihydroxyolean-12-en-28-alG
2 5(S): Chikusetsusaponin IVa
—_— 1 TLC-MS oo |1 ¢s) trigonelline
: S Quality standard of Shandong,
" & - Guangdong, Anhui,Yunnan Provyince
B1: Lablaboside E B2: Lablaboside B B3: Lablaboside D =0 ! !
B4: 3B-[(2-0-a-L-rhamnopyranosyl-2-O-B-D-galactopyran -B-D- :Z 2 3 ‘Ii
glucuronopyranosyl) oxy]-22a,24-dihydroxyolean-12-en-28-al o ok x I — - =
B5: SandosaponinB B6: Azukisaponinlll B7: Quinoasaponin-9 ? ° ‘° - B E - - - -
B8: Chikusetsusaponin IVa ‘
At WEAFAE 1] 1<

I 1 (S): #H ELE



Criteria of Shanghai TCM Formula Granules——

1i1Z5/%2:511125 DIOSCOREAE RHIZOMA

__C/hara}qtgristic chromatogram and Assay

HsCO

Chemical reference standards

ko Q S
HOvQ\gH Q

L4
0.4
1 2z 3 4 5 & 7 & 5 10 11 1z 13 14 15 16 17 18 1% 20 =21 22 23 24 25 26 27 2- 33 30 3L 32 53 34 35 35 57 38 39 40 41 42 43 44 45 46 47 4
=a
Em -3 | DADLA, 5i=260, 4 Ref—cff | 2021-09-07 15-13-32+06-00-0
4

TCM Foumula Granules

o 3
J,L“\J\—/J 2 3

1:5-Hydroxymethylfurfural; 3 ;I:éatatasin IV IV;
5 (s) :Batatasin I

'Quality standard of Shandong province

1y Adenosine

=N

10 “ﬁ[m.n] \WA >4

Lack of speC|f|C|ty o o

E 1 (SO: Hmﬁ\
tLidFE Triart C18. 2. lrnmtﬁlmn’ O




3. Interpreting effective substances, improving Cretaria, and strongly supporting

the registration and marketing of TCM formula Dannin Tablets (Biliflow) in Canada
IEBRRIFAR, RATERE, NPT ENEREMIF LT
o DERBTHLBREH 000 |
: o ERPLSHRIPmH |
e % | o LTS |
A% RheiRadix et Ruizoms,  S28Polvnon Cusoidati Rhizoma : o ERAPELGRIIHT=FRZ I
| o LigTRlSH S e |
o | o LiSHIRFER=mR |
e | o LEHE—BRECFAIE—SR

Pericarpiu

Pericarpium

[(Thee 58] BAFFIAE, ERBET. ImKRATETrBMHEERER, BERE.

BB F ~ BRI

o (RATFIRRZSMIREALESERNH?
o REITHI SIRERHA?
° Efrftig=

Imperatae Rhizoma Citri Reticulatae Viride Citri Reticulatae

ZEIFH:

AE: 3 MEYKIE
® HHAR

® EHKH

® EHRHAR

ME: 4 FEDKIE
® HLME

® RUMME

® nHf&

® EME
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Elucidation of Bioactive substances and Underling Mechanism of Biliflow

w/TIET R REM. ERAVIE

® it exerts cholagogic effect By activating bile acid receptors and downstream f; ~ G Pl | ol
signaling pathways %”‘i/'" X ( @/\
4 4 7. T a p
. . . . . . . - Rusaitora L vsG Q. Trs  Energyexpenditure
> Regulating bile acid receptors FXR and TGR5, improving bile stasis and 5,,,1*““"'@}'/@ g I
glucose lipid metabolism; = &1}
! T+ . . | ‘ TGR5— GLP-1—Insulin secretion
» nhibiting the downstream gene SREBP of FXR and improving non- | & I(\% c; SRl
alcoholic fatty liver disease; VYUY e 9 e &P
) ] ) TG' cellsin intestine
[ Prml(‘nalq curcumin. emodin. polydatin o, R T Te—

Jse cHI G e ol C’Owﬁ N Hepatology 2016, 64: 760-773

Emodin Hepatocyte ladlpocyte

m /<I::<>\ CO_\—O— bilrzl_)cE:::‘lg ' ‘:l O o <!>o ™
' ‘ 6 Nucleus SREBP *
W o )
80- //@0 1. Bile acids pathway 1 o 200000NX I
= 40:- i {’:;'-’:‘C‘,':':.',, r/\/:\I/{/\//( Hioge [ ‘l 2. Inflammatory pathwayT HW:/ W .".’.‘.f
S 10T ' e OCH, o
|
- J Ethnopharmacol, 2021, 279: 114320 Molecular Medicine Reports, 2018, 1863-1872
oée ey I : Acta Pharmacol Sin 2016, 37: 1218- 1228 Toxicol Appl Pharmacol, 2016, 304: 99-109
O \ S \\0\0\\ \‘o o E E
RCHP «\@«;OQQ@ = :: ‘:*i%:x}i%‘?‘\b J Ethnopharm. 2016, 194, 63- 71 Eur J Pharmacol, 2016, 770:99-109 :
< > N e A A A A A A A A A A AR A A AR AR AR AR AR AR AR AR A A A A A A A A A A A A A A AR kAN AN AR AR AN AR AR AN AN A EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEsEEmEEmEmmed o
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Rheum officinale, rich in free anthraguinones,
shows the best liver protecting and gall promoting
effects and low toxicity

A& Rhubarb
®ZGH K& (Rheum officinale)
High free anthraquinones but low sennosides
® EMKE(R. palmatum)
® FEHISAKE(R. tangutlcum)

High sennosides which are responsible for the side effects
of diarrhea and colon melanosis of Rhubarb,

LA SAFE T E
40

BRI

= P d f Rheum officinale on bil
: ﬂaAML@ PR TP B s LR The effect of Rheum officinale on bile

&5y
STy

E=L
1

o
=0
&0
a0 2
g 10 s
-

20 25

a

a = 10 15 =0

errerons acld metabolism in rats




Curcuma longa shows the best both in curcumin content
and liver protecting and gall promoting effects

A B .: N:Zw
: i : - /\
I~ -
. A J \ wavelength 430 nm
WWHWHIWHTMWWWWMWW e i & A

T ——————
10 " 12

AER K Curcuma phaeocaulis
B3k £ Ak% (E®|) Curcuma longa

Activity of ALT (IUIL)

liver protecting and gall promoting effects

C AEARE Curcuma kwangsiensis s
IR ARE (/m;ﬁc*) Curcuma wenyujin [
~ S N 'm \‘v 2 = np . HSYJ + %?Zzz:
"ANIT E
A vehicle g
ANIT o
= 2400.00 £ 2500000
E 2000.00 S 20000.00
2 1600.00 < 15000.00
< 1200.00 S 10000.00
S 800.00 2 5000.00
8 400,00 F o 000

A. Control ; B. ANIT ; C. Curcuma kwangsiensis; D. Curcuma wenyujin
E. Curcuma phaeocaulis ; F. Curcuma longa (H&E, X 200)

0.00

1400 1

1200 +

1000 +

800 1

600 -

400 4

200 -

= ALT

<
b

:x\/%

Curcuma longa shows the highest curcumin content and accordingly the more potent

® The effect of Curcuma longa on bile acid metabolism in rats
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Contents of Curcumin and sesquiterpenoids in multi-original Curcumae Radix

ARAMEEREEREREFIERADTESE

SE (mg/g)

g )15 M
2005&F1H
B GER
B TUR
B BIS
B CURIII
OCURTI || w
ECRI|| .| ‘
R ™
" wavelength 430 nm
| .
6 7 8 9 11 12 13 14 17 u_Bc
D
R E .
S LRELERE BHES S e ———
Curcuma Curcuma Curcuma Curcuma

. ' . . 20
longa phaeocaullis wenyujin kwangsiensis



Whole process quality control system of
“Raw materials-Intermediates-Preparations” of Biliflow

EVET R CIREAS-REE-FR ediEREER

Construction of Crude drugs Establishment of intermediate and finished Manufactory process

farming field product standards for Biliflow improvement

| EFRENERE GHEIR15MIE) MBS | AEMIENEE (HEIE164) NSHPS . I =
| PEENE Maoll, | EmE 10D oajfy, " = }.%%{jﬁm' TEFB‘Z\,Q,\EE{%‘
: " T IR, TIEME—ME,
W T O ARl KR
f? O FRERSEFFEETZ: QMS,LIMS

Ldie _1_LTLLEJU.J“ S ” ’

: | L0l N I T .
| ETREEEGEER GEERANGR) 1 | PREED-REIENE 27t
| BHSBRNE G o |

L

E ’ : -
Ll |

J Chromatogr A, 2022, 1678:463342
Analytical Chimica Acta 2019, 1046:148-153
Molecules, 2016, 21: 631
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An example of basic research contributing to the
Internationalization of TCM

ﬂ ® Danning Tablets (Biliflow) licensed in Canadian in 2016

% 1‘;, F | % E?’* "’" (NPN: 80073325), and obtained the Overseas Site
w12 ' Registration Certificate and Foreign Site Reference

NIRRT - A SRR AT AL Number (FSRN), started marketing in Canada in 2022.
Hie ks, BT A “%H:'-EII-J”

e e s . ® It serves as a demonstration of the internationalization of
s > EEmas Enanln traditional Chinese compound medicines.

PO PR T AW 1 . o, L R R WS
,  BERMEssTaeR "
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Biliflow (BT R) M= A% miE i in & FSRNIE+ ( 5000525 )
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Integrated Innovation and Application in
Quality Evaluation Technologies of TCMs
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