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Preparation of glimepiride cyclodextrin inclusion complex
using response surface methodology
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(1 Antibiotics Research and Re-evaluation Key Laboratory of Sichuan Province, Sichuan Industrial Institute of Antibiotics, Chengdu
University, Chengdu 610052; 2 Chengdu University of Technology, Chengdu 610059)

Abstract Objective To prepare the inclusion complex of glimepiride with hydroxypropyl-B-cyclodextrin
(HP-B-CD) and to optimize its formulation. Methods The prescription was optimized by the Box-Behnken response
surface methodology (RSM) with the diluent ratio, adhesive concentration, and disintegrant ratio as the investigation
factors and the release rate of tablets as the evaluation index based on the single factor experiment. The prepared
inclusion complex was characterized by infrared spectroscopy, and the quality of the tablets was evaluated and the
in vitro release curve was fitted. Results  The optimal formulation was as followed: the ratio of diluent-lactose to
MCC was 7.37:1, the concentration of binder-PVP was 6%, and the ratio of disintegrant-CMS-NA was 6.45%. The
conditions were carried out in three sets of parallel experiments, and the obtained verification value was 88.13%.
The theoretical prediction value of the regression equation was 88.69% and the relative error was 0.64%. Infrared
spectroscopy showed the formation of glimepiride clathrate; its solubility was 68.53pg/mL, which was 50.39 times
higher than that of glimepiride. Conclusions The in vitro release test showed that the release rate of HP-B-CD
glimepiride tablets was significantly higher than that of common glimepiride tablets. It is feasible to optimize the
prescription of glimepiride inclusion complex using RSM, which offers a good theoretical support for the further
development of glimepiride tablets.
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RS GE A Bl (A B IRIEREPEAC, 52 73
TEPRN IR O IR S T 6L & 44 k) B- BRRIRS (B-CD) 1
T A 2 -B- MK (HP-B-CD) IAFa 2 o, /K
EPELT, XPEFAETCERE, BRI LT B
Y, WEIMAERIR, & HATEcA il s 4 Eigs s Rl 2
— W, PR, ATRURA ST, R SRR S
VI LASE i 2 v A S G AR R FE 0

NT 5 FTEAEMET TIAEF, KCKA GM
5 HP-B-CD @ i W 1) 7 it AT e, I RR
il &1 — i, i@ ik Box-Behnken M i [fil % (Box-
Behnken design response surface methodology, BBD-
RSM) 14k #5116 ik HP-B-CD A (14 J5, LA 3%
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JREFRFR B Ve R 4 (BN R R 2 A TR A F] ), HP-B-
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RYERR K30, RENERREE (2Bl 245 A RHI A R
AF), FRAEPREAYER ( LI RIAFEOREARA
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1.4.2 v b E R IR

W AR R g R, DL ORI NAE, R
FEFINEL B (4). & &R (B) F1AR AR EL 1 (C) Ay
R 34T 3 A& 3 /KF 1) BBD-RSM 25 flith (%
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Tab.1 Level and code of variables chosen for box-behnken design

Level
Factor
-1 0 1
A 2:1 5:1 8:1
B 5% 10% 15%
C 2.5% 5% 7.5%

1). i#iT Design Expert 8.0.6.1 # At xf $ 95 it 47 45
ANHT, RERIIAE/R 1 GM MOk S I B 24
1.5 GM & & kiE
151 H&WRAE

FH R AL 8 I Fr ik, % GM. HP-B-CD. GM/HP-
B-CD %) B V& £ W) Al GM/HP-B-CD . &4, 4 Bl 48
400~4000cm {3 BTG FEEEAT 21 A MRS 3 5
152 BMEHNE

FR BT & 0 GM, GM/HP-B-CD ¥ ¥ & 40,
GM/HP-B-CD &-& W)+ it 70 5l B T 15mL i &,
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2 HERE5HH
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i 52 36 RSD A 0.86%(n=6), I & % 524 RSD N
1.02%(n=6); Fa & PS50 X} JE 5 5 A i RSD 43 51
N 0.96% F 1.21%; i Al 3 FhE-F 3 [EficR
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PVP, HHHFNXS b7 R ARE B BE R semm, 45 R,
K 1b.

GEILRI, BHAFIFN T R A RSN A
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T RRE i 2, TR G 1) 3 2 e A FOK R 43 HG
B 5 ¥ H 5 E A, SRR RO BB B A AL T Rk
RAKPVP. LiG%E, BEAILEE7RN PVP.
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L A8 2.5% [0 B A0 FL i Y T R A R A
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Fig. 1 Dissolution curves of different influencing factors



. 120.

REPTAERAE 20194 1 HEE 44 B 13
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Tab.2 Box-Behnken design matrix along with test values

Factors Responses/%

Std Run

B Q

C

-1 65.8
1 86.9
0 82.6
0 79.8
0 64.5
0 80.6
1 71.2
0 75.1
0 81.7
1 69.3
1 72.8
1 66.9
0 68.0
0 85.4
1 69.8
1 81.9
0 67.7
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S R A E A — k2 T, B
BB REN, RUNTUCEEE, BA5HE
I8 I S A5 B R AL E I T FE N ¥=79.96+5.404-
4.60B+3.65C-3.554B+2.004C-3.80BC-5.514%-3.06B>-
2.60C%(R>=0.9483; 57 F=14.27, P=0.0010, A & %
PRI P=0.1636, ToE ). sZMA 25PN Ik
A BRI LB (4) > FEFIRE (B) > i fd77
Ebl (C), B TIHZE 4. BRI CHN, 42 B UL H
Tl AB F1 BC # @& M B E R R, BEW A
R Hh I 4 v P S e S 1T 3D P an ¥ 2 s A
Bl AR my DL B, 0 R 79 LB AN 2 4 26 100 b gkt
F e B R B oK, B R FLBE LB R B e,
HEE e Sl R, 5N, Hk, FERI
JEE R A A 750 B A o V8 P R O R R, B
BERAFIREN &, W e 2218 1 R AR i I 3k

/N BEE R AR LI O, W R ST s T4 .
SGRON=RIAES e Sy P Rty p i e S T
XA T R FR (T 5
233 ALK BRI

¥ FH Design-Expert V8.0.6.1 #1454 75 i vh ¥ 3K
fift, 13%] HP-B-CD #& 51 35 K Fr ¥ B8 B £ 26 1R A
FRREA - FLBEAT MCC It 7.37:1, F& 7] -PVP
IR FE N 6%, i i 771 -CMS-NA 1] EL 1]l 6.45%
N T TR SEBR AR B M, HP-B-CD 4% 51 35 K v 5
FESRARE IR R - FLBEA MCC By LR 7.5:1,
T -PVP K FE N 6%, R 7] -CMS-NA [f] Lt
BN 6.5%. B2t FHET 3 4 PATSR%, FriEm
B8 9 88.13%(n=3), 1 81 9 75 F& AT 43 () ¥
FEHAR T AE N 88.69%, P9 IR 2 N 0.64%,
Vi AR 32 F e 7 TR A A A5 3 (A 8 S B P 5
24 GAEYNEIESER
241 HNRYORE

H K 3 Ft 7x, GM(a) £ 3369~3288cm™ A N-H
FLAF AR B0 9 TR IS (i 3366 AT 329Tem! Ak (1 ),
£ 1708~1673cm! 4k 9 4% 51 36 Ik 43+ P 19 # 22k fif
45 W% 3 W& (4 1706 AT 1673em ! Ab [ 1§ ), £E
1345~1153cm &b 24 53— A it 9 Jie 2 (41 10 AN 6E FR A i
I 0 W AT U4 ( 4n 1340 A1 1153em 4k /Y 1% ); HP-B-
CD(b) 7£ 3500~3300cm™ &b >y O-H $i7 1 I 3) & (
3429cm! Ab I ), 7E 3000~2800cm! 4ty CH-CH, 1)
4ER B (40 2934cm 4bfIE ); 1T HP-B-CD/GM
VIR EY) (o) IR a F1 b WEM AT RSN, GM Al
HP-B-CD IR AIE W Wi g 35 3% 4 2 4, HP-B-CD/GM
AE5Y) (d) I TE av b T e M EL B KRB, B
B SR RO IR A KA, B AE 3369~3288cm!
Ab f U B SN 58, H HP-B-CD #£ 3429cm Ab i %
76 (d) 5 F B 7 3348cm 4k, Xl TR AER
i GM () 45 1iE 1§ 4 HP-B-CD (1) 1§ ik 55,  [A I} HP-
B-CD U ¥ 3 55 0 % T B AR s K K. fEa I
1708~1673cm F1 1345~1153cm™ AbfIEZE d F R AT
25 1345~1153cm LRI, 1708~1673cm™ AL IIE7E
d Bk, XERFANEREEYE, BT GM 41
BKAL1S HP-B-CD R BEH /- B & 1A — 3 o H A R
WaEsYwaGEL, S DUl IE R T R e
BEY.
242 KEMHENZE

Fo U i P (P DU 5 TR 7R, A N FRAE
R SEIR s RN 3 fion. AR 3 &0, GM J&
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Fig.2 contour map and 3D map of influencing factors on dissolution of drugs
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Fig. 3 Infrared spectra of glimepiride (a), HP-B-CD (b), HP-
B-CD/glimepiride physical mixture (c), HP-B-CD/glimepiride
inclusion complex (d)

*3 FEREKETENESS R (n=3)

Tab.3 Determination of water solubility of samples (n=3)

FE i KU REYE /(ng/mL) LI
GM 1.36

GM/HP-B-CD ¥R A 29.41 21.63
GM/HP-B-CD &%) 68.53 50.39

GM Fr 7l i, #6384 75r/min, 900mL pH7.8 i 2
Eh 22 (phosphate buffer, PBS) A H A, 15min
B 0.45um 138N 5 B EE 38R A HPLC 4317,
HERIEHE, SR NE 4,

M 4 750, #1450 GM i IR a S
MR FIESESSE. FEER. MewEE R HE
D5 I A2 2015 fiR2h dLEisk
2.6 PRAME L 44

K HE 28K, pH7.8 1B R 35 2% v i A 0.02% 1
SREEE BN A, 2 B 5 36 R AR
)5 ) HP-B-CD A& FISE MR F, 4% v 77 (A4 SRR O
TNEATEENE, THERBRRE, 4R NE 4.

B 4 43 BTl &1, (E PBS 1= $2 g5 G 35 1 45 1)
BRI B, PR 51 36 IR v R Tl 4 SR 22 S LD,
90min Ff #5 # ) 28 3 85% LL L, MIX BN ER E
T K H P 5 (R TS A 228K, 90min B 4% 51 3
JIR Fr 735 5] 60%, i HP-B-CD #4135 Ik Fr (RE i £
1k 93.28%, BHERALTAEHIENR . 1EAMEENEZY),
AN SR N BETICR A — R BIAH G, SR AR AR
R SCE R 1E 0.02% 1) =R I E I v o,
I X 53 i, AEK X 73 g8k, Rt mr BA
1969 5 78 KAE R g B AL Ab 7 IR TR IR

e -7 AR 2 R A A
4 KIERFNRERES
Tab.4 Quality controlled results of glimepiride table(n=3)
P bl Fron i /% TR SIE 1% HEZER % JERERE /% BHEE %
& B £ 98.1 A+228=1451 < 15 1.97 0.38 82.242.3
HP-B-CD & 5] v 100.2 A+2.28=11.72 < 15 2.12 0.34 86.8+1.1
A AbRESHENLNE; S NhriEE
100.00 - 120.00 1 b 120.00 -
80.00 - 100.00 4 100.00 -
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