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“Total amount” release kinetics evaluation of traditional Chinese medicine

sustained-release preparations based on material rough set theory
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Abstract: The release kinetics research of sustained-release formulations of traditional Chinese medicines
(TCM) is an inalienable part of the chain of TCM modernization, which plays an important role in the development
of modern compound TCM preparation. However, the research method or pattern in line with the specific
characteristics of TCM, i.e., multi-component and multi-target, is still lacking. On the basis of material rough
set theory, this paper reviewed the advantages and disadvantages of the existing evaluation patterns and methods,
a tentative idea about the “total amount” release characteristics evaluation on TCM compound sustained-release
preparation has suggested so as to evaluate the release kinetics and to promote the development of evaluation
methodology on TCM sustained-release preparations.

Key words: rough set theory; “total amount” release kinetics; multivariate calibration metrics; bioactivity
metrics; TCM sustained-release preparation

L5 4 ) A SRR AT 1 VP 0 0 4 2L

F i, B AL BRI VE b 07 VR G AR B 24 52T 1)

i AT T BRI A T B ity
PIARLL, T 2 R LA R0 22 B o3 AR AR 1 1)

ks H i 2010-04-01.

BEWH: “T—HERHAREH” hASHRAREEATE
TH (20092X09310-005); “F— 1.7 B #EHRITIH
(2006BA109B08-1); VL 7§ 24 1 4 /7 b = 25 %} 5 Bi H
(2009A061, 2009A059).

*JEIEH Tel: 86-791-7119010, Fax: 86-791-7118658,

E-mail: yangming16@126.com

FURE UL R P AL A B 4 AL, ARETE P 2y
2 AP RETBUD [F) 20 1 5 AR X BE v v 2 SR 4 R Al
FUKHE TR SRR, %7 B 25 BB (A R A0
5[ AT KRk, rP 2 SRR RURE TR 8 7 27 BEAR i 5
BB e .

DAL, ] RS AR Sy AT 5 o 245 52075 2 6 o 51
(MR TR B J1 %, & BEVE A il 700 o B o 2 5 e



MR ST O RS G BB K P 2 ST ERE IR “ B RS VPN B © 1355 ¢

YR B A AL, AT A AT O
e R SR B RDRE AT oA B K, ok 2
YGRS RET TR A PRI AE o AN SCAE M T AT PR A K
LAl b, S AR T IE S, TR T g 37 i
o P 2 R SR RIRRE ) 1 A PR A T
1 PHEFEERBIFIRRIT TN EXRIIR
11 EFHERESBREHFEN A%

Bl 25 25 D) R AL A R A S, gy
A3 RS R A B F 2 G 1 A R4S 3 T
PN o 22 R b 25 T GEARRE IR RS VAN S A A3
DIt 2 R RERI A M BB, 1 @ il
X B AR AR TR RO B2 R AR I BEAT R R S B
Hh 2 52 5 G R IR AR SR O A, R b B R
JBUAT A FEAN B e W v 25 B ) 20 AT Oy 5 B A
PERF €A, B R AT D P AR 2O rh 25 5 2%
PR BRI PP O AN 41l @ B 7 He bR TR
7%, K Z& RN, 2D 03 B FAN g BEAT 2 AN,
WA RGN 2 R I v, FEI AR, R .
12 ETHEMEFEMPHE T EERSIFITEN
Tk

2 W o 3 P 2 BT IR B SR AR AL, P 2SR
Rk h 25 2 1o gl D1 AR ik o B URAS L, o7
Fr O IR T 45 & b 205 s h 29 RO e ke
AR IS) 1 EWE T, Ik 4RARAE T a7 g
T rh 2L S WD 22 A W R I RS TR T PP AR K,
NI E 2 RN N 6 X1 SE s A Y UL 4 2
SOk, R A e A A S R, 2 A
r TP 25 (KL 5 D ARSI Bl 0 S VAN TR B
IV VA E AR OSSN TR NV
SV R I 0 D £ JE B, R AR S R S Ak
25 e T T 4 2 i S 11 MR 3 R e it £, gt
0 A 25 I ) R JBORF: s 915 S0P 1 A AE SR, A
1S BURE AT A (K S PP o EIR PR T 2y
Z W WAL T S B b 2 2 A O VP, O & BV
Hh 2y ST G4 R R K AR SR JBAT D il T A 2R Y
RN, O IHEAR i ER ST o 25 527 150 (0 %
BB AN R L T R
2 YBRAREECHTHRAR TERRITBEL A

M
2.1 YERAEREEIE
FURSE G & N T8 RE A — N BOB I 2 AR A,

FERLER S0 RIRERI . 3870 A A R 42 1 <5 40
AR Tz N T DR A G R — R A
SEREME RN e VE I K TR, REAT ROh i AK

fifi (imprecise) « A — F (inconsistent) Fll A 5¢ 4K
(incomplete) 5% MANTE & A5 B, b w] DU & ks 1
AT AT RIHERE, AP R BILEE E I AR, 487 9 A 1
Ao H 32 2 AR R H AN En iR e sl bR vE (5 R, ¥
ARG AN A S 1 60 R R 0 1 R R v ) R
GIofl) FERELHR, 1% B R b HAb AL BEA G A
R Ty ) B (1) e k3 1) DXl G G Bt A PR AR
WA 2 AMAOATAT e 545 B 1.

MR R K E T2 ESR, BHT 5K
RIEIIR AR S N, RS AR —5, REH
Ko WO T B R S B YEE R, ZIRTIAA
RRE, FERXI A AR, &AL AE R IR 7 AL
LA b, 45 2 PR A A1y 8 A5 B S TR) IR AR Y
KZR, AN KR T A% 2 AR A Rk 1 K 47,
InCL AR RIS, (AT DL “BeE i “HUR o
57 B ERIE bt B TR A E A R I
% JURSIE 23 ot A0 ) UK RS AR 3R 1 N H S 4
Re, WRAEY) TR O AR KAR BT AN — R K
el 5 L BRE TS, AT Oy MR A s AT
22 YREREEIEATHAEAERSITEM
HEFEN AT

Hg (R ) R o R A ) R R T
CRIEIY” . “REET . BT . R
W7 CHRERAL L “dRatERE 7, DL CHARZ
SOy POTHIF “hruEzmn” SRR RS, AT
Hh 24 s R AR 24 R I B B A R TR AT B AP 5 o B
BRANELRE I, H A R AE IR B A S A T AH XA
AT T B IRAk, ARGe v 2 253005 Jid bk
BT 3 S A v 2 SR U 1) 24 B 2 R R B A
PEPEO B LAl b, X SeAE M R L B & e T
PTG AR W) IO & 5 25 R0RRE

2 52 T G AR R AR MR TR B ) Y, A
AR &5 JE 2 VP 52 07 T ) SR T T TR AR
JE, RUARXS FRIGa AL T ot “ &7 (bRt IR, &
IS 1) RORE TR P o 20 73 (g DU RE ot ) “ 47 (R A
Bio DRk, {5 SRR AR BES, n] LMEE VILG 4b J7 A
CHy R RE AR 7, B I IA) SURE TR W A A
“HRr AR, RS TR EN ) A O A O IR
F o A PR SR ARIX — R “HTORRE R (R E
)

Kk, S RS R EE I, B H 2 ok Bt
THa R B, AR A S M b R T A R R £
MR85 R RIS v L,
10 55 5 B VA o 24 52 07 G2 R R IR B ) SRR



+ 1356

Zj2z 244 Acta Pharmaceutica Sinica 2010, 45 (11): 1354-1360

3 ETYRMAREEILNIAEAERIFIRE”
BMshhE

31 RERMNNFMERES

311 WIFRAENEEE W VOMURE SR A& v A oy B Al
3 HEA b PR AFR RORAE 2, )5 S IR A G R 43 B AH
SR, BT REN T CROAKRRT 5
“CEBARR” IR “IREARR” T . iRYE )
Bl R P BT AN R B R A A B AR Js ), w2 57
ARG — AN Y FRRE AR (3“4
LRI, WL EE: © PmEN R
PE o W e FE 570 AN B AN A 43 B 80 A A
B, W TG B AR R T ) T A I A
JBT, TS 2H 4 IR AR RAAE (22 38 0 5 A0 27 B
MR AR EAE) JEATEAL, RI RIS AR 1) T
e @ WA R R P o TR R AE T S 2%
H 2 5 7 0 TR AR ) 5 R TS TR e PR AR 2R T S, w]
DU P AR S AR v 2544 BRObR R B U 2F 1l b« B e e 4]
I3 0 B IR AE AR A 0] vh 259 TR B e HEAT E AR IE .
312 “RE"EBM#HMHE A& “YIHREE”
TER SO R “ B SRk, EAAA R
TEFEASTTHER “WTORRE AR h “ 5”7 B oIk,
AR R T A S 1“7, X PP 5Tk AS 2 fif
BOCERIAT, TR T ARUE W R RE R AT
R (2 R Y RN T AR 1Y R
ik, AT SE IS v 24 527 SRR TBAT A (R BEAR VA
313 “MEARTBRARN MBI E %
R LR AR AL e T UL “HIR T 52
77 HHZT BB KGR ER, 1550557

CH AL &AL 5y 2 BE T[RRI T WO
RN R FEL R, 3K Ry vh 25 52 7 G2 R R R 7 X
WU BE T PRk, ST 25 55 07 W T A e
TR 2RI B, T 2T A
TR ) 751 N 12 1891 A 4 T A D T 5 e 2 B A, s TR
D7 L RSO 7 2, “ BRI . AL R
2, DA KPR B s 2 [ 7 ARk s B .
32 YIRABREEHINEERIFMEA

22 BEAT 25 AR OCHE A T AR, 456 AR B4 1
WA, 283 h Tl ik A A B AL 2 2 i e
R AP 1 1R RO o 1 E R R R E )
SRS 4 .
321 WEHEREINEEBMINE ETZx
RS IEA T A A U v 245 52 7 28 2 B I R A SR R
AT A PEI LS (BT 1), TR S “ P R RE A
TERE SO R “ B &7 ARk, SEELA 2
A= 2 453 TR TBT R (R HEARVEAY, 5 “ Wik
K de” WA UE AR — “EAARARAEY R, H R
A DME B — R PG (BEAb AT i) 2
KEMUHIREA, BHZ o EFEBREY (W
Kalman filter ¥, P-matrix {5, Partial least squares 72
5F), AT IE € &, LR A 22 0 5 D e YA
5 FE ) ORS00 OC R LAY, DAY AR )
RO T PRI RIRE TR SN ) S AT VY

Ling 25?% ] Kalman 3§ 3#7%, 51X 220~400 nm
PR IR AT Y i DAy BRI A B ML TR 4 o AL R P A A TS (AH
T R SR AR AE T ),  DAREAS R4 ot 41 R ik 4y
WHE, RGBT B (W) el & &, PSR 5 AL

Calculation by matlab

| Partial least squares

[ Kalman/ﬁﬁer

= By
1 T — -\

f ——————— -“
9‘ Reponse ,' P-matrix 5 /

S (S T ST [T O e, S

SV
¥

A

S \
N o
[

. values !
e
Release ~ 7 P
# 2 ” w
i [
Time

The sampling “amount”
of rough sets

Measurement channels

Rlease-Kinetics

The “amount” chemometrics
of rough sets

® ® O The material rough sets at different time intervals

Figure 1 The “total amount” release kinetics evaluation pattern based on multivariate calibration metrics on sustained-release prepa-
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Figure2 The “total amount” release kinetics evaluation pattern based on bioactivity effects metrics on sustained-release preparations
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