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Abstract: Artificial neural network (ANN) is a multi-objective optimization method that needs mathematic

and statistic knowledge which restricts its application in the pharmaceutical research area. An artificial neural

network parameters optimization software (ANNPOS) programmed by the Visual Basic language was developed

to overcome this shortcoming. In the design of a sustained release formulation, the suitable parameters of ANN

were estimated by the ANNPOS. And then the Matlab 5.0 Neural Network Toolbox was used to determine the

optimal formulation. It showed that the ANNPOS reduced the complexity and difficulty in the ANN’s application.
Key words: artificial neural network; formulation optimization; sustained release formulation

20 300 1R AL T7 A A it 24 i IE R v ) A2 A
o HT 2T as Z e, Al fide
By BT LA R 2 H AR RIS AL 77 Nl
W24 (artificial neural network, ANN) & —Ffi{ A
T 4 3475 S8 7 SRHEAT I TSR 1 P > R,
X4 it b 7 R AR R R AR TR PR 2 R R A 2
KAERAMBM 226807, o Lol @ik AT 8 m

WA H 4 2009-06-15.
WIS Tel: 86-24-23986306, Fax: 86-24-23986305,
E-mail: starppk@yahoo.cn

R D& 5 T

M HAT 9 E N TR 2 92 2 A R
(artificial neural network parameter optimization system,
ANNPOS) BEAT #il1 £42 W £% 45 k4 2 HORT I fie 2 B0 A
WHCE, T2 M 4 SRR AL, J b5
BRI 0], A BT PR AR OE 5B A B A0 Ja)
IR, AR I N T A 2 (90 48 A 24 571 2 4k 11
IVAE R

ACLLERR )1 E5WE (tetramethylpyrazine hydro-
chloride, TMPH) #4254y, rIL8R: Fr ik rfh



+ 1160 -

222244 Acta Pharmaceutica Sinica 2009, 44 (10): 1159-1164

WAL AR g 37N R 25, ] ANNPOS
Do A B E W 2% 2 80, K T VE (response
surface method, RSM) 4bJ7tiAk, FRH A0 % S%%
R 1172 (central composite design, CCD) VAT VP
HARE

MRS 7k
MRL BRI (st ZE) ) B

FILLF4E 2 (HPMC, MK K100LV. K4M. K15M,
K100M); ZIE4F4E3 (EC, #UH% 25 cps. 40 cps. 100
cps) (3£ Colorcon 4k A F]); Z5HFLIE (WEE L
PLRFLAN) ) BEIRRRBE (URFIAL KA ) 95% 4
BE (LB 2R ).

EF  L-7110 Bz (i, L-7420 A48
AR ES (HA Bk th); N2000 (535 TAE b,
(WL K22 R BEF 9T IT); ZDR-6B R 20 435 H 5 X
(LS 25AAC3S ) ); TDP B s bl (iR
— ),

B ZE[E Microsoft A Visual Basic 6.0 %
f4; Z£[E Mathworks A ® Matlab 5.0 #fF+ Neural
Network Toolbox; H1T4w’5 ) ANNPOS %1t

BRRNSEERFOEE 2B LT
HPMC K15M fil EC 45cps AZEBA R, FUBE TS
F, 95% L WEWCA R A, W MR R v A . HAk
T2k

Fi b 7 B 2 HIFRE TMPH J5E 24 80 mg M
CLidk 100 H i 1 & Ahdikl, L ifiRAs 3 K. TG &

A rmEet, & 24 HbsdEFRSIRL T 50 CH
1.0 h, i 20 HFrHETRERL; ARG A 1.0%08 I 1R
Be (R T HRURLA E) JHRG IS Rl R e
7E 4.0~6.0 kg-em 2, JH @ 10 mm &M P+ 8K
BUEFS A, BI43. 75 0~12 h A & IORE S0 58 2540 11
WEE, T BBUR A 7%

MALIEFRAOESRE  EFE 3 Bl Bl YRt
FHARL (HPMC.EC FFLRE) by & 4E 4 kb7 itk
fInfAr g, %3 E FDA M (R EZ5d) 2005 FFAR
TR SR BR, R B R IBCRIL B 30%50%
BO%IFIHS ] tyon tson tso TEABEIMSEMVE SR F5L,
K “RIEH—{E” (overall desirability, OD)PWE
TR BE ) BEAR VAN F A

QiR E AN T Mg ML T ER HIA 5
AT 2% IR, LA 2] SR A B H b2 (] (1 3R
PSR R, B BCERI . ARSCER 3 N2 3 KT %
CCD HiETAFT 16 ATy, W5z FRE AT g Kb
VE R IR E s B o 54k 5 1R Ak 5 4 RS R 55 00 7 285
R (o tson tso X OD) WK 1.

MR SR KA U g N
ANNPOS, LR RZE Epnax I TEFR, RRAZE R 2% 1K K2
JEAT A ARIB R, BRI, A ) MRS S HOT
AL E .

W 2& ZHfi € J5, > Mathworks 23 7 ] Neural
Network Toolbox, FHALZERL 12 ANMbJr s, LA
Pt Sigmoid B&%ii% Delta 2% >] MEIEEATHEYI 25
(batch train), 7EREZE(RTBOEMG, RIS TN T

Table 1 The formulation design and accumulative release data of experiments (N=3)

Test A B C Release time / min oD

No. (HPMC) (EC) (Lactose) t50 tso tgo
1 -1 (80) -1 (40) -1 (30) 24.73 84.73 148.38 0.464 5
2 -1 (80) 1 (80) -1 (30) 26.07 83.61 171.20 0.8473
3 1 (160) -1 (40) -1 (30) 30.15 122.17 217.63 0.965 5
4 1 (160) 1(80) -1 (30) 28.29 167.64 297.01 0.464 2
5 -1 (80) -1 (40) 1 (60) 22.29 85.71 180.86 0.5187
6 -1 (80) 1 (80) 1 (60) 22.63 84.25 156.24 0.903 5
7 1 (160) -1 (40) 1 (60) 37.24 136.65 266.5 0.562 0
8 1 (160) 1 (80) 1 (60) 29.58 122.54 226.12 0.8473
9 0(120) 0 (60) —1.732 (19) 24.66 106.85 212.88 0.965 5
10 0 (120) 0 (60) 1.732 (71) 22.30 106.29 188.52 0.464 2
11 —1.732 (19) 0 (60) 0 (45) 20.27 72.97 154.13 05187
12 1.732 (190) 0 (60) 0 (45) 50.92 209.21 372.62 0.903 5
13 0 (120) —1.732 (25) 0 (45) 40.55 141.10 260.70 0.562 0
14 0 (120) 1.732 (95) 0 (45) 44.37 175.82 321.13 0.464 2
15 0 (120) 0 (60) 0 (45) 28.29 115.71 242.10 05187
16 0 (120) 0 (60) 0 (45) 26.42 111.60 212.06 0.903 5
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Figure 1 Release profiles of tetramethylpyrazine hydrochloride (TMPH) from model formulations
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Figure 7 Response surfaces of OD predicted value by ANN and CCD methods as a function of the amounts of (A) EC and lactose;
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