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Abstract:Objective To optimize the preparation process of Pioglitazone Hydrochloride and Glimepiride Bilayer Tablets. Methods Plackett —

Burman test was used to screen the critical process parameters(CPPs) of preparation of Pioglitazone Hydrochloride and Glimepiride Bi-
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layer Tablets, and to investigate the significant influencing factors. Box — Behnken response surface method was used to optimize the
CPPs, and to construct quadratic multiple regression to predict the optimal preparation process. Results The volume fraction of the
binder was the most crucial factor affecting the similarity of the dissolution profile of pioglitazone hydrochloride between the homemade
bilayer tablet and the original DUETACT. The particle size of glimepiride and the dosage of Tween 80 were the key factors that affect-
ed the similarity factors of the dissolution profile of pioglitazone hydrochloride in the homemade bilayer tablet and the original DUE-
TACT. The optimal conditions predicted by the response surface method and their effects were as follows: the particle size(doy) of
glimepiride was 5 pm,the volume fraction of binder was 3% ,Tween 80 was 2 mg per tablet,other raw materials and excipients except
glimepiride were screened through 80 mesh sieve,the temperature of fluidized bed was 40 °C ,the pressure of tablet press was 9 kN,

and the speed of tablet press was 35 r/min. Conclusion The method can be used to optimize the preparation process of Pioglitazone

Hydrochloride and Glimepiride Bilayer Tablets,and it is simple and easy to operate and has a good prediction. The results of the test

are in accordance with the requirements.

Key words: quality by design;pioglitazone hydrochloride;glimepiride;bilayer tablets;preparation process; optimization

275 ER R LS 51 R 51) 56 JIR R e W I g i 28
2y Eh R A% FUE (1) R e IR S 25 WpAg 51 SR (1)
LR 52 05 5] I K R YT 2 BB AR %2
FH AR 2 2 Tl #R s AR &, 2006 4F 7 A S
B A 25 4 B R (FDA) L B n U, B 44
DUETACT® , I 7 75 54 A7 £ 1 ik # 510 i (L ik A 57) A
1) /48 51 £ 843 51 M 30 mg /2 mg Fl 30 mg/4 mg 2 4>
FURS , S5 AE HARHEUE 15 mg/ 1 mg HUAS L 17 o121 75 R F
BT ECR AR E A T2 BN E A 2 R Ak
frpsl AR 2 8% 58 Rl A L 20, th T 2 AR AR
B BRI {4 - [2- (3 - 2Kk -4 - 3L -
2 -5 -3 - NIk — 1 — FORRE il BR ) £ 1R B A )
FEWAF R R o 23 e i, S S0 T 56 728 5 A 57
IRV P RIS, DR LA it AN 5 SR FH 3 1 71 o 5
TRl P2 R, 452 A AN R Y 25 9 B
SRE, n] A2 24 4 18] g Ak, 3850 52 07 1 77 AN TR 254 1]
FRCARLAZ A Y, DT A DR A 5] 56 JDK 24% Jo 165 o 194 i) 72
2006 4F, FDA JFAGHEAT B ft I T3t (QbD) HLE !,
XF 2y i A 1 B G | SRR, H T IR E QI R R 4
7o QbD JE—Fh R AE AT R PEAG S 25Tk
J5 i, HOBE A H R L5 15 11 (design of experiments,
DOE) J5 RS2 8L, AR5 HE DOE J5 483 T R XL
JETE R 4] 30 mg/ 2 mg MUK I AT i 5 TR LA 51 R A 51)
F R AT RIS o 2R TN 24 it TR AR 23K [ s P
22 (ICH) Q9 HEF# 1 2% BHE 3K 5 52 Wi 3 M7 i (FMEA) S
T4 R XS bk R JEAT KU PEAG 7T, JF 4% ICH Q8
7 1 £ IR0 A 12 % B B2 R i O B B e
(CQAVE Ty b B s AR L A 5% RS R R A TR
HER , K Plackett — Burman i35 %} ¢4 T. 2 250 (CPP)
HEATH I , $ H SCHE P 2R, # Box — Behnken i )i T {25
X B R R AT LA, DR AS 5 IR 2 Y o T R
w253 IS BARIE IR .

34

1 UE5R%H
1.1 {45

s v 24 LG (B BT LR wp G L)) ; PEEEV-
ERL. 3 BV A iR AL g AR T K ILHL A A BR A A D
GAS5001 UL F R BT R A D ;Go Y
1o A5 TR A R AL ORI TH 5 B R R A BR A FD) 5
HD -5 A = 43R & WL CHT EL /NS i 25 WA BR A R D
90 - D % Iy B bk (iR B R 2= S A IR A F]D
DPL - 2A U5 Ak K (FE PORS Tl 25 LAk AT BR 2wl ) 5
GZPL - 620 RUXUZ HE F #L (b o [ 25 08 37 B A R
A ) s RCZ - 87 BV ) s AW (R R KR R BHE A R
N 5 Agilent 1260 H9 =5 20RH @ 354 (L HEIRBHE A
RIS
1.2 k%

FhmemtAx ZIER (1, 5 PR 254 BRA AL 5k
190301, ¥ 5K 99. 7% ) s A& S SR CI, 11 2R BT 4 il 24
S AT BR AR 5 181120, i 99. 2% ) 3 38 HEHR
L 27 4k 254 (315 32010181035) L {8 25 4k 2% (3t
54 66101190302) , e [ & [E JRS 25 VA Al —
K 312 AU ¥ BE ( 22 EH Foremost 2 d , Mt 5 K
8519010212);SY — CM TURH iig iR B (22 3k LT 245 F 4okt
e A BR S ), 5k 180737) 5 1L ALEE () PE a7 k2%
T 254 R TR T L A58 F219G) s RILALER 80 (1 5t
R T A BRA L L5 4 20190520) 5 EXF ¥R 2
R (W 22 B2 AR R 55wl L ik 188620)

2 AEE4ER
2.1 EF QbDEZLFITZEIT
2.1.1  HAR” % REMI(QTPP)

R R AR HER A% B SR 7 15 IR A
PURIASITE], T JBe i BRGNS B8 = AL 0 ), &
B3 A A TR B A A TR FR AR 5 R R
L/ RUA NS W 1 S e (7 = e a8 R



2021 4E 6 H 20 H 5530 45 12 1)
Vol. 30, No. 12, June 20, 2021

¥ & % b

China Pharmaceuticals

- BFRE -
Pharmacy Arficles

Tiif 32 1 2 A AT I & AR SRR AR 5 v UL
il A 5 R A% B T R 5] 6 ik R B B e TCLAME A% 51
1)/ 4 30 mg/2 mg.
2.1.2  COQA

CQA JEFE ¥ S 2 b & A 2k, 53 1k
2 AR AR S TR R M R AN AR
it SRS W A ORI R KA
TRl W IR B A 28 R AR B 1 CQA, AR A STk [ 3 1 K Tty 40
9%, CHVE W 5 5 YRR AL R BE B2 A 7= s # vk 43
A B YR AR A T, AL 1
JEAEN CQA #EATRER .
2.1.3  X#EHHEECMA)

Iy A sk b LT R R, JLEAET
K TE IR S A T AR E Y, B AR R S S R 1T
A% 371 R 1 — G R kB (DMF) , B0 T LB, 5 1
TN LR, UG T K AET Lk R TR
T AR T YRR AN B i, ELW AR K o B
2.1.4 I #Ha#

FAS = 52 [ 1T AR RIS 51 ik 51 2k 24 b
BIAS SBo , FL FE BERRL S SR I AR FH AT 2 24k L b A
NRIREE RN ILLT 4 2 RIL AR 80 FIfHAhEF4E R ",
AW FEAE IR b AT T AT, BRI R .

T2 A F0RE 28« 1) R 0 B T 3 HK R FH SL 2 4
R FLB it 80 H i, il AR R EE 1L 100 H i , £ H
)RR TRA FRBUBC T 8 1300 38 R PR R S 27 2 R 4
(B 5 56% ) 47U (s i/ 67% ) , B = s
PR A HIRAL AR A 2357 03 BLi UL 7 1K, B B
[ 5 15 R 5% B FE TR T 4 28 KV W, 4 T 5 e ol ) s
TGRNIEAHER (T RN 3.3% ) ML (HE & 28
17% ) (7K, 55 FH o 4) bR B B TR A " MR G
LRl 38 A A R M 2, SR F LI T 5%
R P £ 2 2 KU WA T W25 DR T ORL LY S 4k
SEOR W IR R B R N AT A R (B
3.3% ) FIFLBE ([ & 8 17% ) K V8 gk 226k, T
H P HIK MR T 3% o5) BRI B A5 ks
I3 ST AR A IR BT A 20 U S U e B TR
PE ARSI RGBS T2RA R,

I 2R A R ] 4 < 1R 2 o R A 0E TRy
R RLAR/INT 10 wm s 5 ZUME O 21 4 R SR F O
R4 Z 45yt 80 H I, B AR ERBE 1L 100 H I , £ .
2)BCVR ALy K, A I AL Jy & 7 THANZR B4R 80,
PR FE i e, BIAS I AR /K VA T, %5 FH o 3) DR o AR
SUHC 5t LRI 27 4 R 5 34 50, 38 5 A R I s
J5 3, R ECH IR A I A K R AT R, TR
K AR TF 2% o4) BTR BRI BT AR B0k 5 52

AR W LA A 2 R R U AT 4 25 R IR PR EE B = 4
RAYLR IRAAT, B 12 A W0k

MUZE R B T ARS TR AR AR & SUZE R HLUE
A3 71 30 mg MEAS B K 2 mg T 9802 F 5
2.1.5 CPP#HE

R P 45 SR, SR FH £y TR0 325 0 32 113 o) 350 3 A vh
)£ B R 26 CPP sz, R EAFEYE . T2 A
TR SN AU, TE LR 1

FMEA J&—Fhof T 25 345 5 114 2 Weass =X mT g = A4
VRS AE S e B PEAG 7177, 8 Bl TR XU A1 S vk
I, Mg KU 4R 770 B RIOCR AR R 9 i 4 L B SR
I AEE Y I A AT &R A% & T DOE it
el A DAAL T sk AR P P 2R A TREA , R R A
0.5, UXUZ i LI f BB 5485 1R
it TAE 230 S SCR G, DB DR 340 45 R Bl , X
O R FLAR L I JERERLAR R A R P RHE BE R A R R 53
BORILALEE 80 i kR J) R AL 7 SRR
kg H# , i#£47 DOE 43p' .

D) M FLA2 (80 H AT 100 H ) o f XUZ 45 5l RERi A2
ST RE—B, bk A e 2R A 2ok AR PR R AR AN [R] 17 3
BOT I SIER) RSD (AR . 2) IURARZER CRids /N T
10 wm) o IR XE R 259, S il LA K b 58 20 Vs A L T
PEAT RO LA B, SR A AR B AL R A2 /N 10 s
3) VA PR P Ak 3R s 1) B3R (40 ~ 60 °C) W BHELE &
S 7 Gl A DA BT [ B 2 5 v R M B2 O %)
UL S5 2 W B R A F e, g A AL 2 Ry R, e R
S SR ) Fh A AR BB SR (3% ~5% ) o Fh
B FATR 53 B2 008 It A R T R 3 2 v SR /N 7 2R 5

RN .S) I AR 80 F & . T FE /K R AN , T XF &1L
AR 80 LEAL 7 g R AT B 4 . 6) e v R ) o T
R AR 56 2 YRR FPRIE R U SUZAS 5 43 1, 138
Ik i R B RGN . 7) HE A BL % 3 (30 ~ 35 v/ min) o AUZ R
AU B R i A 2 RS S 3R 2 R EROR
2.2 HWAHE
2.2.1  EWHENED

03 25 - 635 M A Symmetry Cis A (250 mm x
4.6 mm,5 wm) ; it 2N AH « B R £ 2% vh i (HUBE R — U4
6.9 g, 7K 1 000 mL ¥, BRI pH £ 4.0) - LN
(1:1,V/V); 0. 8 mL/min; &M% K : 228 nm; ik
FE 220 plo

L5 BUE 7 A, 4% 2015 4R e [ 25 B (pU ) )
7 BRI g 7% 0931 35, DL pH 2. 0 ER RV 900 mL
SV A BT, B 3 K 75 v/min, 7E 5,10, 15,30, 45 min
IF IO WIS, DR, BPAS A Al v Vo g B T X BB
T8 A AR I T VA A, 0 A R B

35



CBFRE -
Pharmacy Articles

¥ &%

China Pharmaceuticals

2021 4E 6 H 20 H 55 30 #4512 )
Vol. 30, No. 12, June 20, 2021

Ykt

| EE /

HHWU ‘ﬂ@f

FEH s
NV W
/ BAERRE [/ wr

AT I P57

BAFIR T

/

< | \

Tﬁ% I‘J
L1z

*-\_1'3:

B 1

R

IFITHRER CQA =

il &

()u.ﬂﬁ \ VRN "ﬂ?
?‘5 &) pagashill

oy "W s

X/U_'J—
8l ﬂfl SEAR
Fi @JTHX

& W \
TR TERR )

BRI
AN A=

Fig. 1 The fishbone diagram of influence factors affecting critical quality attribute(CQA) of bilayer tablets I and II
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