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sustained-release matrix pellets

XIE Yinghua', HU Yi', MA Yanshan?, CHEN Hui', HOU Dongyue', SUN Yongjun

(1. School of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei
050018, China; 2. Shijiazhuang Hospital of Traditional Chinese Medicine, Shijiazhuang Hebei 050051, China)

Abstract ; Metformin hydrochloride sustained-release matrix pellets are prepared by extrusion-spheronization method. The op-
timal operating conditions and formulation are obtained by single-factor and orthogonal experimental design. The micromeritic
characteristics and the release in vitro of these pellets are evaluated. In the process, micro-crystal cellulose (MCC) is 10% ,
ethyl cellulose (EC) : stearic acid=1 : 1, and 2% hypromellose(HPMC K,y) is used. The profiles of the prepared sustained-
release pellets follow Higuchi equation, and have good sphericity. The developed process is reliable and the quality of the pel-

lets is controllable.
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FA2004 H 7K (LRGSR 23 A FRA R AD s TBZ-300 B L ShRERUIL A Bl GL T BT 25 3%
ARBFFEFTHRAL) 5101-2AB Rl A P W T A CRIE M R {7 A (XA IR AR D s WBE-TIA B ThaE Fi AL IR (E
RFAR R AR B R R ; RCZ-8B 2549 i B X CREERF T4 i) #2446 ; UV-2100 B 5h AT AL
e E (L ILRAER A IRA R s CS-2 Jer BN (KRBT EMA A RAFRBD .

R H XKL ARBHE S 257 BRA F R s 2R A4 R QU ARTIIR P4 51 2576 BRA 74D s B EH
F 27 4 3 (HPMC Ko » LA B35BT 42 8] 257 FR2S RI4R 6D 5 3o £ 48 3R (MCC, 1Ly AR 35k o 42 1 254 PR 7
A s BEARBR (AL R 2R T 4R 40 s TR MR — F DU B F (KB} i i 1 1 25 PR BT 8 /] 3R 1) s HoAtik
3038 5 W 48, B K S iAok .

2 FEEER

2.1 REMEREM

R ESMEIEE T 200~400 nm AL FEFT 5N T, 25 7E 233 nm AL e R, HOREX H I 2
T, HLL 233 nm /E NP K . drdEHZE R Y=0.076p+0.016,7=0.999 5(n=6), L5HFEKH
£ 0. 4~16.0 mg/L yEE A, BOEE ) SRERE (O KEXRRE.
2.2 HFSNBRENERE

FEIREA B A BOLE B, (PR ANRILMEZ M E HENEES 1 3k ( BER #TRRELR .
EA 1000 mL #E4L7K ¥ 4 i, 33 9 100 r/min, i B9 (3710, 5) C, £ T E Al 18] [A] B P BURE 5 mL (] A
b FE R T AR AR B8 & A ) , SERPAT 0. 8 pern AL UBBE G U8 . BOZE IR AR A B R 25 % B, 7E 233 nm
REJURE Y B 35 4 v i £ 7 SR %ok o ok B R B D R AR .
2.3 RBRCANMERERBANHERE

Heid 0. 18 mm A F25 R AR (UM EF e R EARIR R B AR FO A TR RS MG ERENEF
A BEENREFH LR, S WAL R (FLEA 0. 9 mm) BFH , ¥ R Y 6t B R BIALA , 8 95 5%
AR B B[], f R e 2 R B . B O T, PR HE , 3f 20 0. 60~ 1. 18 mm UL , #EAT B M = AR
2.4 RFAERMNMAHERGUWRBG R

B VR T ok il S OUBOR BB A VR — s R BBPE R S . R ERNA R 2 EL 4K (EC) MiE
JEER (SAD B LBl & S 1B B F HHE R RBIBULK R &
RHERMR ., BdpHRRRERHE T £
BRI H BB S, 7R A B R IE BT

(1 EXRZFHRBOBERKEL

Tab.1 Factors and levels of orthogonal test

FEgehb . EMSAEZNRESREE A, A E%D“ E%B Eafc

LIS R SHISRY R R (HE BYMFE : e e 7

HEESB(AZE OIS/ MHE, B/ EEEE 34 2 wj 1:1 Sf
3 14% 2:1 1%

K, WE L, # L GHERRITRZHRAK. F
TR EERIE 2,

KW ERMILT YR B, BREEBRMILTE 1,6,12 h W ERBREN B FREE L3R 25% ~
45% ,60 % ~80% ,80 % ~100 % , BV FEl (9 0 18] s 75 FRAR(EL 73 51 4 35%0,70%0,90 % , iR 58 B #r LA BEBR BE 45
RN, MO BRBRE N SR, UEEWS P=|P(1 h)—35%|+[P(6 h)—70% |+
|P(12 h)—90% | AH84R , 1340 MK , R BA 5 i & MO bR v R B2 3, I R MK P3O ikfE . 25 R LR 3. R 3 7
W, & B RN BBEMEITF R A>B>C, £REERKFAEN AB.C, IMBFRERNTES N
10%, ZEAERSERBRYANELN 1 LEARWRES BN 2%.




226 wode B K ¥ % W 2013 4

A2 EXRRRIFRBLER

Tab. 2 Orthogonal design and test result

HE BB/ %
RS A B c Dz 1h 6h 12 h P
1 1 1 1 1 32.07 67.12 85.21 10. 60
2 1 2 2 2 34.85 72.74 87.01 5.88
3 1 3 3 3 38.11 83.88 89.17 17.82
4 2 1 2 3 34.24 66. 91 85.66 8.19
5 2 2 3 1 36.35 74.92 90.16 6.43
6 2 3 1 2 37.34 72. 40 95. 48 10. 22
7 3 1 3 2 40.34 76. 45 86.45 15.34
8 3 2 1 3 38. 44 79.38 90. 62 13. 44
9 3 3 2 1 16.37 85. 82 96. 03 33. 22
2.5 IEZHEARSHXHAFSHZm A3 ERRHRBLERGH Lo
FH-ZARLZEH T HSEHETILE S ik Tab. 3 Calculation and analysis of orthogonal test
FURYPEB, Hrp B SR IA S8 AR BT 807 i H H% A K% B K% C
REMHBER., AMRERTELEZSEHR_-H K 34. 30 34.13 34. 26
XU G2 B B BRSO AR 22 B AR SN R 2 B T K, 24.84 25.75 47.29
2.5.1 B HLBT H 3R A 0 Ks 62. 00 61.26 39.59
B RSP, R REHRE, KRB ER ki 11. 43 11. 38 11. 42
ANEE Bl RS, FERHC , YR E B i [R5 o 2R ks 8.28 8.58 15.76
TK T4 o 5 M TROAL (B B 2o B 5 S TR 2 3 BRI ks 20.67 20.42 13. 20
OB BT HYEEEZRBER. XELR5 5% R 12.39 11. 84 4.34

20,25,35 r/min BB} B BRI SO, MBI E
7 20 r/min B, YRS B A G, PR AR R AR £, BT I R BB R, BB HPR, LR BB #HAT R
B4 ; 246 3 4 25,35 r/min BFER ] il A5 4L, {2 35 r/min FHEL RAEXT 8 L. H ik, hEEH i ®
BELL 25 r/min NH.
2.5.2 RWREEHZmM

REEE Y MMLRREMKREACBER, #ERNEREFHRELE, AW EER B
BEZ K. ASLH 4 HIE R 830,1 260,1 690 r/min fY 7R B 3 BE il & 4 HL . 1 690 r/min B BI LI J1 KK,
Bl T B O IER, BB, I T B B & BOBCR RR . RBB B 408 B Wt B TR A BT U0 7, 1%
FUIRNHE B 4T, 76 R B[R] Y B BE AR IR B 2, 1 R 2 R R, B 18 s TR IR 33 2 830 r/min B, VR [ B B
18,3 ) h A8, OL R AR, AR, B itk £EFUEER, EBORREFEELL 1 260 r/min
HEH,
2.5.3 REE R

A SLH R 256,10 min Y 7R B B [B] #E 4T B0 B 285 4%, VR B o [ %L A R (B B B B e . YR TR B )
7 2 min B SEALRRE 4T » 3222 5 D VR [ B 8] R 0, AOML (B 38 B R 47, R 2% B I B IR 2 K % 6 min B, B4AL
FRLE EE A FE 0. 60~1. 18 mm, H B A5 47 (H 4R B A E] 24 10 min B, HILE 25 KRR, B
BETAAKR, BHZEmE 1R, G8% 8, EBURBE Y 6 min,
2.5.4 THREFMFEHZEME

FEOLHEAT T 1 Z B, WO B P BR 45 10 35 1A B T8 B T8 1R B2 R0 B JB) X AL M PR A 2 e B . Rt
FEVEAT T, F 40 CHF 12 h, F 80 CHF 4 h, MILM BB RMB 2 FATWMALK T, F 40 CHF 2 h,
F 80 CHET 2 h, A EBRBER B, M EAEREE. EFEEHFEFRAMIUNERSRERERM B
¥ 58 o3 A B O BT T XA T R L SRR T T DA RE IR R Al AL Bl TR E I =R,
T g R HE AR B GO — i » N BE X SJ b 40 A 5 T DAL PR A8 48 SR D 13X — Bl A, RO 6 A R B0R, AL T 6 R
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IR R AR AL B 4 7 F T2, ¥e 4% MCC 1 fil
H10% (RBAEO, Z A% E 5T ISR YR8 LN . . '
1 LEA R E N 2% R &S50, 5 # R >0 100 130
25 v/min, Y EEE K 1 260 r/min, B 6 % 6 min, % R
WHRTF 40 CHT 2 h, F 80 CHET 2 h #5208 — F X
W28 BB SR 3 4o 0 5 BL RO B K IR 88 8 L 0% 3 ok
MW ESEM R, B ME LA 3. B k2= R
TR 4, B4R AT, I H A0 3 HMOL I B K
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A1 R AR 8 Y

Fig.1 Release profiles of the pellets at different

spheronisation time
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Fig.2 Release profiles of the pellets under Fig. 3 Release profile of metformin hydrochloride
different treatments sustained-release matrix pellets(n=16)
A4 BB FIUNERF RGBT RERBEKE(R=3)
Tab.4 Characteristics and recovery of metformin hydrochloride sustained-release matrix pellets(z=3)

s 4% B @/ () RiEF o/ O JemE e/ Y g/ %
%13 12.740. 37 24.140.57 2.23%0.11 84.540. 49
%24 12.5%40.51 23.8710. 48 2.1540.12 85.140. 36
%33t 12.440. 26 23.940. 37 2.1740. 14 85.240.51

27 RBR_HANMEZBEERBANTEEZRFBHERR
BRI _H MR R RN T &R WBEE, &R K 5 WA 4. RAMAME 7 %880
REY 2 MEERBRMAER £ R 77.18,7E 50, <<100 & B A, B 3R BR — HF UMK 22 B B 0L 1) R
7 R AT R R R AR
k5 GBBIETEZBR GBI
Tab.5 Release rate of self-made sustained-release matrix pellets and

market metformin hydrochloride sustained-release tablets

. AU 1] A RBUB IR/ 2%
aR

0.5h 1.0h 2.0h 4.0h 6.0 h 8.0h 10.0 h 12.0 h
B R 19. 99 29.11 40. 97 58. 67 66.55 76. 49 83.51 91.48

SR 23.20 31.47 40. 63 53.62 67.28 76.70 87.43 91. 40
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2.8 EBABHFEEIUE 100

B3R e — W DU BB 2RO ) R AR Jf\;’ 80
5Bt 8] 43 A % F K 7R — K J7 #2 . Higuchi 7 #2 zé 60 T BB
NS N N . N \ > 40 SRR
HATEA DS R M - HIS B AR, Ba%  E -
%IJI_L%% 60 1 1 1 1 1 1 |
%%%%%,ﬁﬁiﬁ'ﬂwéﬁﬁ%%ﬁ%%ﬁ% 0 2.0 40 6.&@8/.:}) 10.0 12.0 14.0
A . . N A Y
Hﬂ%ﬁn Higuchi TR, LA R EBEUY 'ILH B4 B%wEkstik
#H17, Fig.4 Release curves
A6 SHBBFRBATER-FIUNELEAGMELERH=23)
Tab.6 Model-fitting parameters for releasing of metformin hydrochloride from sustained-release matrix pellets(n=3)
PR 7 i HRRE r
BRI M,/M..=0. 058t+0. 247 0.976 2
— R’ In(1—M, /M) =—0.180t—0. 144 0.9915
Higuchi 75 #& M, /M. =0. 25112 +0. 056 0.997 0
R . 3

LK S A 0. 18 mm Ji B9 E2G AR —E ZR ST EEB B PN EZ MAYHE R <
FPRERKEE MR . YR TR 07 S B R E B, RIS R SCERGE A HEAE TR 29 W (RSN B AR A 4, 7E
J& 2 UGS P B AL R TR W e Xt 25 ) 0 SRR B T AR R B9 A A T EL 8 AL R T B A FE R >

FALE T (fo) ik 25 B FDA #7268 F 4 8 14 il 570 (R AP B i i e R R AR DL 7 ¥k LA E BT 2.
— AR TR TF 50(50~100)0 BB 2 &M AL XIS RR . B & 59 B R AN R i 4 B, R
LH f2 A TT. 18, RANBEI AR BETEE ST W NS R B I PRI KR 42 At — 2K .

Wr i A9 R — XU R B RO R B B, REAR I ) S 4% S Pk i, B B RH Y & &
WAL R E, BA BN Z R BB R R 12 h )i Bt 2Rk B A& Higuchi BZGHRA,
H B 7R [ 3 ] 4 ER AR — 7 U 2R B R RO T S T B 38 T Dol AR A 7
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