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Abstract: The development of sustained and controlled release preparations of traditional Chinese medicine (TCM) has a long history,
but the development of modern sustained and controlled release preparations of TCM is limited by the complex chemical composition
of TCM, the unclear material basis and the unsound quality evaluation system. The design and evaluation of sustained and controlled
release preparations of TCM have become a scientific problem that needs to be overcome in the field of TCM preparation. TCM
preparation cannot rely on pharmacokinetic and release kinetic methods alone to establish dosage form design and evaluation research
methods as chemical drug. The sustained and controlled release preparations of TCM can be reconstructed by integrating groups of
ingredients into supramolecular “imprinted templates™ as the “substance unit” for drug release, and biopharmaceutical evaluation can

be carried out by correlating spectrokinetics and spectropharmacodynamics. Therefore, this paper proposes a biopharmaceutical
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research method for the design and evaluation of sustained and controlled release preparations of TCM with the characteristics of

supramolecular drug release “substance unit” by correlating spectrokinetics and spectropharmacodynamics, which is in line with the

guiding principle of the preparation of Chinese medicine multi-component integrated controlled and synchronous release formulations.

In order to provide reference for the establishment of biopharmaceutical research methods in accordance with the characteristics of

TCM preparation, the formulation design and evaluation standard system of multi-component sustained and controlled release

preparations are established by combining the “substance unit” of supramolecular drug release with the spectrokinetics and

spectropharmacodynamics of TCM.

Key words: supramolecule; material unit; traditional Chinese medicine preparation; sustained and controlled release preparation;

traditional Chinese medicine spectrodynamics; traditional Chinese medicine spectropharmacokinetics; evaluation of preparation
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Fig. 1 Design and evaluation of sustained and controlled release preparations of TCM with supramolecular substance units

2.2
#1151

B 2B e, WS ZiEh 1 S
Hill 22t 2 CHRED v A e - -8 R, T2
YIRS SR S 2 AEAR M, S— A 258h /)
- ZHCR RIS A ) 1 &- -7 N, 1)
0 23R P 55 0 (R0t AR AR W7 FL AT Ak P ol
2 TG ) S R R 2 IR P S RN AT A
FHOGME, T B & B RN, R AN 2 35 S 4 3t
[F P 7, o 2] & o RS R B A — e AR
[, AR A A — e N REOK,  HAE K
AR N RS SN e S it
A BEAR AL 2= 2 ISR 1S 30 2 2 4 ds 5 B 2
FIEEAETT, 52 Rk, B2 e
A P AN R B[] S5 AN ) (PR B L g, LR 25 Rt
6] 5 25 AR IR [B] SR AN SE A A OGS BE TR FL b
R FH SR> B O R R AR 2 8 (1 385 DR R
BB BB, YIS, Y “ENIEER ” B E
(R 5 BT B LU E S, LI DG R AR DG 2R
TEE—NEBE IR R, K Hill B-2006 RAAEL M2
BEE A ORI, TR 25BN B TR AR 20 6 A 24
YR FEAR BRI [RIRR 73, AN T AR 23 T A B3 A
M 1 H 24 G4 R ) 7 A A 245 70) 2 ) B A 5 R
(I RLST CBE Ir) RST . dan J B G TR R BT B T 3R
BREGIHESH, B P25t ssh 1B %
Bk, b 24 - BV B AT 1) S A
. B Hill 2800 %5, M 5N E-HMOCR
ALFERLNE. X AN E SRR, IR AR AL

BEHFSEM N FXRKEEN P AEER

JSIAGEIRY | I AR RN e i i AR, DL S AN T
i 32 5 [ P T A T 2 AH ANV I LA B 4 %,
HEREIRIFIE B2 S A 12 A RIE A, B
et B B R UM R BB STHES S, Rt
H ST 2 R PRI R BTt 5 VR AR 24 7
WLk R0, fEW 2 5 s 1T B RS
TR A W L AR 0 ITAT R 28 B wm EUR T A
B R B 0 2, 20 70 B AR 7 TR
PR R H 4 rp 253 322 51 s A R
- -ReR R S BB R T T 2 R R
B S AR S AR As VRN 1 AR
Lo SRR R AT B E R IR A
8] SRRV . BNV 8] S RNR
& BT EIRIE « T RN R 2 IR en A MRS
VR 2GSRI . RN 58P S B SR R AL
23 PEHIEFHTEAEMREIEPAEERS
FILITRTRI B RE

2R 29 AR R 2 By 2R R AR
MRZRaaiR, ERAERE. Zugit. B,
DU AR | HLas =T L A (] BR RS A 5 B A 7
2R Ry 5 R R P R AR 3 A SR IR B 41 R 45,
IV BRI R SRR R AR R, EERIE
J 73 5 HE R I -G RS, 2Rl A R
PO 281~ i i B3R A VDR B SRR AR P B SR B
W28 H R RAFAE,  FREBORT 17 5 Bk X 2% STk AL
RIIRIIHE, e A28 SRR o A, TR
PRl e 3 oHs A SR v 4 B o e ) 0 B 5 B ] —
AN CEMERR” BT, SEOUAEZhRE “ ENRAR



« 5822 «

FED 2023F98 $54% B 178 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 17

JR AR A RN DR IR AR BT
TSR B RN B T REAT B AR R A Rk
W IC. VLRSI S DR 5 e AR 4G 5 0 Hr» REAR DU
RS DIRERI A, AR S, S “ Pl
Tu” SV AN BN R T 1o
BEY EARAY SRMEE. 29 ErE.
SRS R R RNA TS vk, UK
I EIRE . ROCMIR I SRS EOR
RS T ARG HR BT R AER>3),
3 #5iE

24 22 B [ 24 R s A8 v 24 4 A )
i BEAE BRI RIS 2 R R B L AN
B SRR A2 ROy B LA R AN 2
oA PR AE AR Y, DA B B A 200
REAE PP bR AEHE LU e B 2505 F R B ARk k. o
252 o AR R 22 5 O, LI 5 45 5
B 25 RFAIE R 1) R AN G S A M 2 70 2 B T . R 2
HFUASREAR L 2 29K FE 25 W3 /3 2 7 iR S Y
B SR S5, TR SRR B 5 i Aksh
¥, SE LT CENERR T A B R R
“ONRETC” RIEAT HA . T2 2 o AR I B
W AR IR TR oy, SERRITH B
YRR AP BT 4 B A LIRSS 2. AR
L2 e 2577 SRR, i 4 b 2 22
PEREHIFRAG R AR . [FE RN 8 2 N, FF
E P BEZRAR, TSR I T 2 2 B i R
T ) £ B LA

T 25 2515 1 S R B 2 i BES 5 D7 A T
PR, T 253 3h S ) - e 253 s Ay
P K- IS Ao EAE S A ] 7 SRR E 2R 3R R 3
FDHAR R BN 154 B K, AL A R R
AV S A TR Tk R, T2
PRIV, R o h 25 205 SR Rl 7 i e ik
R R S LR T KRS TN e Vil S5l g
PN ARG A R S L TR R,
KAt sl B2 25 BURAL AR &

RBHR A FERARELEA ZFR
SEHR
[11 TR, #ool, PRes, & g aordlm mv s

BERE [7). hHEZY, 2021, 52(8): 2465-2472.
[2] Zhou J, Curd L, Lohmer L R L, et al. A population

pharmacodynamic Markov mixed-effects model for

determining remimazolam-induced sedation when co-

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

administered with fentanyl in procedural sedation [J]. Clin
Transl Sci, 2021, 14(4): 1554-1565.

van den Anker J, Reed M D, Allegaert K, er al.
Developmental changes in pharmacokinetics and
pharmacodynamics [J]. J Clin Pharmacol, 2018, 58(Suppl
10): S10-S25.

Yan R, Yang Y, Chen Y J. Pharmacokinetics of Chinese
medicines: Strategies and perspectives [J]. Chin Med,
2018, 13: 24.

Li C, Jia W W, Yang J L, et al. Multi-compound and drug-
combination pharmacokinetic research on Chinese herbal
medicines [J]. Acta Pharmacol Sin, 2022, 43(12): 3080-
3095.

Li Y H, Meng Q, Yang M B, et al. Current trends in drug
metabolism and pharmacokinetics [J]. Acta Pharm Sin B,
2019, 9(6): 1113-1144.

WA R . B R0 BB AR v A SR TR 5 e IR 3R
WA [J]. PEEBHEEZY, 2018, 31(6): 30-33.

Tk, XFEE, KR, & IEERETER R IGIT R
EVEAHERBEPLAIRIG KBTS Meta 2087 [J]. HE
757+, 2018, 43(16): 3382-3390.

XR1a s, BUvesR, 2. i 7 HullE 7 i 5T gh K b
JRB HRGERE B [J]. 2L, 2018, 49(22): 5298-
5304.

PRGN BT 2R [ R Bk R B R R i %
YAV [J]. HREZY, 2022, 53(17): 5321-5329.
ik, R, ER4L, S =LA R (PNS) g
B Pl o8 T2 R ARSME I L (0], W2 EEEZ,
2019, 30(4): 861-865.

TR, HRAE, B, & ZIRGETEMEIE
T FERR SR KRBT L E LA W TE (0],
ERBigh2E ki, 2019, 39(17): 1759-1765.

Toth, WTEe, R, 5 LB AR % 2R
FERFITF AR [J]. REEZ A&, 2018, 49(10):
1341-1352.

DL BRI R I T ) 4 5 SR AE AR PRI
[D]. FE&: LFFEZ KA, 2020.

SRR, FAA, AR, T O E A I 58K
BB G ) 2 S AT LAl (0], R EERE 25
Z=iE, 2018, 38(18): 1893-1897.

Wit Ve, RAESE, BT, & T2 O R T
FATRE [J]. WIE PR KAE2EHR, 2014, 34(8): 1-
5.

FEZEM0, FAE, XUSCHR, S OINURKE %2 M8 5 A R A
i % KARSMRS R T [0]. WALR AR AR



FED 2023F98 $54% B 178 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 17

» 5823 «

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

AR, 2022, 44(1): 106-112.

FIY, RUEE, VIR, 55, 2 0E R R ER K% 27
IS ERRIEM I (7). P2, 2009, 40(4): 544-
548.

i, xEE, WER, & DR EEZ A FP
RETBH R R St [J]. L2y, 2015, 46(12): 1853-
1857.

TR, XIEE, b, 5. 22 H o SO
ShRETRAEAN PR R BB T RE R (0], hE 25 55, 2017,
28(10): 1408-1411.

. HEGORE. R AR (] AR
R T A, 2019, 6(25): 11.

B, FER, PIRW, & T 2R TR
TEU V-7 R v BB V& BURLEE 7T [7]. thBE24, 2019,
50(4): 836-843.

XEK, EXW], BE%Z. ZiabaE BIRSUERE T4
2553 77 LR R AR SR I WA (9], A B 2 g
&, 2009, 34(2): 143-147.

Sun RY, Teng H H, Chen X N, et al. Stability and drug
dissolution evaluation of Qingkailing soft/hard capsules
based on multi-component quantification and fingerprint
pattern statistical analysis [J]. Trop J Pharm Res, 2017,
16(9): 2069.

RAE, HER, R, & e REEERR S
B RAR SN RETRBERT S ()], PEES P EE 24, 2020,
33(3): 45-48.

RSC, Mo, ERE, 5SROV T 42 BT R
P 2 A RSN RETRIOIE T [J]. e ER 2G4, 2013,
28(11): 3428-3430.

Mgk, %M. WK AENE 5 3k — 7o 2 B0RL IV
PRAMBEREE [J]. LI T AR &, 2017, 23(15):
15-19.

XIFE, BIGRHK, . PUEALE REUE VAR B IARR
BT KR AR pH BB £k 2% i v 1T
WIREE [J]. hEP 2, 2013, 38(12): 1871-1875.
Zhang J W. Novel theory and methods for chemomic multi-
component release/dissolution kinetics of traditional
Chinese medicines [J]. Chin J Nat Med, 2008, 6(1): 48-52.
TkakAs, BRALER, Wi, & 4 h A e AR
RS PE VRN 5 [J]. 255254k, 2008, 43(6): 647-
651.

Mo, BRI, SEZE, & RRSERSIR LY
J AR T B 70 2 R AR S FL AT AL SR AR [J]. R,
2017, 48(21): 4425-4431.

Kaur G, Grewal J, Jyoti K, et al. Oral controlled and

(33]

[34]

[35]

[36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

sustained drug delivery systems [A] // Drug Targeting and
Stimuli Sensitive Drug Delivery Systems [M]. Amsterdam:
Elsevier, 2018: 567-626.

Chen Z J, Zhu Q G, Qi J P, et al. Sustained and controlled
release of herbal medicines: The concept of synchronized
release [J]. Int J Pharm, 2019, 560: 116-125.

Wi, N RAER BRI AT [D]. K& &
PR, 2015.

WE, M, MR, 55 BT AR R E T
A CRE” RSN IER T [A] /) 2010 A
iz RBFT S0 [C]. BB bR K5 ) 5
= 27 e B Jes /)5 B B, 2010: 29-35.
Rodriguez-Gascon A, Solinis M A, Isla A. The role of
PK/PD analysis in the development and evaluation of
antimicrobials [J]. Pharmaceutics, 2021, 13(6): 833.
B, ke, MBEZR, %5 PK-PD HEAIE R 22 5) %
FIREF [J]. HFEEZ4, 2009, 40(11): 1830-1834.

ki, FFREFIMOALE PK-PD RPN SL [D]. P L
P B 245K, 2013.

Zhao Y L, Zhang S Q, Lu W X, et al. Preparation of Panax
notoginseng flower saponins enteric-coated sustained-
release pellets and its pharmacokinetics and in vitro-in vivo
correlation [J]. J Drug Deliv Sci Technol, 2021, 62:
102321.

ARk, B, BT, % BT RESIHENh A E
B 73 5% 12 B8 1) 77 BEARORE TEUAR N AR TR BT S (D). Th B
74,2021, 52(4): 909-916.

Lehn J M. Supramolecular chemistry: Receptors, catalysts,
and carriers [J]. Science, 1985, 227(4689): 849-856.

B, A, BURNL, . ORI BN " B IR M
P2 1k [J]. HEEZ, 2019, 50(12): 2763-2770.
PO, BEPHE, BRGE, & BT TSR EOH
FEARF VAR K By 22 o 24 R 73 BIVIEASEAR. ™ FR) 23 A AL
FSEBGIGAE [7]. W24, 2023, 54(11): 3622-3630.
POERIR, HEK, B, 5. h2ika) 5k e )
FRIPEAERIF TR B FE B [ LA e 0 SRR [0,
24,2023, 54(12): 4061-4068.

Mad, RER, AN, % AHELER %S
AR R TRE T ()], AR R — P B 2 AR
1k, 2012, 14(1): 1211-1214.

Rockenfeller R, Giinther M. Hill equation and Hatze’s
muscle activation dynamics complement each other:
Enhanced pharmacological and physiological
interpretability of modelled activity-pCa curves [J]. J
Theor Biol, 2017, 431: 11-24.



« 5824

FED 2023F98 $54% B 178 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 17

[47]

(48]

[49]

(50]

Zhang Y T, Xiao M F, Liao Q, et al. Application of TQSM
polypharmacokinetics and its similarity approach to
ascertain Q-marker by analyses of transitivity in vivo of
five candidates injection  [J].
Phytomedicine, 2018, 45: 18-25.

ARG, XYL, AR, A, G5kl 5 g )
NEERERTA 1] P EAPZRE, 2011, 36(2):
136-141.

VAR TC, XYL, X, & AR T HME) 1
BRI AT [7]. P EB 2R, 2013,
38(2): 253-262.

Perera S, Bell M G H, Bliemer M C J. Network science

in  Buyanghuanwu

approach to modelling the topology and robustness of

[51]

[52]

(53]

supply chain networks: A review and perspective [J]. Appl
Netw Sci, 2017, 2(1): 33.

Arceo C P, Jose E C, Marin-Sanguino A, et al. Chemical
reaction network approaches to biochemical systems
theory [J]. Math Biosci, 2015, 269: 135-152.
WuZR,LuW Q, Yu W W, et al. Quantitative and systems
pharmacology 2. in silico polypharmacology of G protein-
coupled receptor ligands via network-based approaches
[J]. Pharmacol Res, 2018, 129: 400-413.

Perez-Riverol Y, Csordas A, Bai J, et al. The PRIDE
database and related tools and resources in 2019:
Improving support for quantification data [J]. Nucleic
Acids Res, 2019, 47(D1): D442-D450.

[Frtemat  &ofE]



