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Formulation Optimization and Characterization of Carvedilol Hydrogel Matrix Sustained-release
Tablets

MENG Ronggian, WANG Man, WANG Huifang, WANG Yanting(Department of Chemistry and Chemical
Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China)

ABSTRACT: OBJECTIVE To investigate the formulation process and characterization of carvedilol hydrogel matrix
sustained-release tablets for slow release in vitro in 12 h. METHODS Two models of HPMC was used as hydrophilic matrix to
prepare Carvedilol sustained-release tablets and the optimal formulation was screened by orthogonal test and validated. The
release rate in vitro were investigated in four mediums. The existing state of sulfadiazine was identified by X-ray diffraction and
IR spectroscopy. RESULTS  The results showed that the optimal prescription was as follows: carvedilol of 7.5%,
glycerin monostearate of 30%, HPMC K4M+ES50 of 25%, the ratio of HPMC K4M to E50 was 2 : 1, lactose of 15%, the hardness of
3 kg. The release rate in vitro was the fastest within 12 h in the hydrochloric acid solution of pH 1.2, reaching over 90%, and the
drug release was stable(RSD<1.5%, n=3). It was in line with Higuchi equation, which belonged to matrix erosion drug delivery
system. Some crystals of the drug existed in the tablet, and there were no bonds between the main drug and excipients.
CONCLUTION The preparation technology is feasible and exhibits perfect sustained-release characteristics in vitro in 12 h.
KEYWORDS: carvedilol; formulation optimization; release rate; characterization
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DP30A HY i [k A AL (AL 5 H e R A PR
Aw]); TD-35 B4 Jy FIEFEAX R R R K BHEA PR A
F]); ZRS-8LD Y G i H IR A (R K R K BHE A
FRAF]); TM-1950 B4 E8 4R AT UL 4l e FE A (T i 3
Mrid A28 A BR 5T A F]); FT-2000AE 7Y gt i
AR KR KFHH AR A F]); Smartlab 8 X-
ST A (H AR B 22k U2 4)s Spectrum 100 Y
ZLAMR UG A (35 H PerkinElmer 2 7).

2 HEEHR

2.1 EHENE LR

2.1.1 AN BRRIERE R EE K. B
PR &5 2% 1 A L (pH=6.8 « pH=4.5)~ Eh RV W (pH=1.2)
VB 4 by (1) 25 5200 5 ARSI BE B8 A I o
2.1.2 R IERE R B PRICR 4 7% X
i 10.0 mg, BT 100 mL &, MNTE/K CEFiRE
ZZNE, B, WS R YEHIE ST RO i . TR
BUZEW 3.5 mL, BT 25 mL &), 25004 F
MES, ®A, Afl—MTak, e
FREX 15.0 mg, BT 100 mL B, T2, %K UV
%, DA B AR, Ao s EAE
200~300 nm A, 45 R E & KWK
285 nm.

2.1.3  ARAEmZ ] o3 R B R O HE A i
%W 2.5, 3.0, 3.5, 4.0, 45mL T 25 mL &,
TANEBETFKERRRS], HaRREIRERN 10,
12, 14, 16, 18 mg-L™" XTI LW, T 285 nm
A0 5E FOERE , 15318137 FE A4 y=0.003 2x—0.005 8
('=0.999 4). HAx 3 A B MILNEEATFEA
pH 1.2 . y=0.037 2x—0.049 2(+=0.999 0), pH
4.5 B2 : y=0.04x—0.044 4(’=0.999), pH 6.8 Bil:
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3=0.036 9x-0.078 9(+*=0.998 9).

2.1.4  FEMERE BUKEEN 14 mg- L7 % 5E
W, AT 0, 2, 4, 6, 8h MEROGEEE. H4e
3 MRS AR BT . g5 SRR, B
16 4 A B RGP RSD {EH 53518 0.955%,
0.815%, 0.575%, 0.923%, #J<2%, ijHHEa %M
RIf.

2.1.5 (AR EIRY  BOKRE N 14 mg L (X
HER VAT, LR E RO RS 6 Ik, THE RSD A,
S5 RAE 4 P B IROGFE R RSD 23514 0.191%,
0.089%, 0.297%, 0.513%, iR A8 % [ U
2.1.6  [IERLE R TR SR 9 O,
f4y 100 mg, BT 50 mL &)+, DEHSFEN
80%, 100%, 120%, RIS AR 5.5, 7.0,
8.5 mL % 3 4, sruliiANEmY, AAER,
W52 FEWR G RE F vk EORE W 3 . 255, 4E pH 1.2
IR 3 AWK R S A B iR N
101.3%, 100.5%, 99.93%, RSD=1.145%; pH 4.5
BERRAT BT . ~P¥IMFE RN 99.24%, 100.0%,
99.76%, RSD=1.327%; pH 6.8 Bl /5. “Fhn
FE B SR N 100.9%, 99.67%, 100.6%, RSD=
1.447% ; £ & TKMN B ~FIIFE R E N
99.08%, 100.3%, 100.0%, RSD=1.223%, FHIA
JIERIINFE RN v HETR BELT

2.2 BEREBRGOR &

R4 % . HPMC K4M. HPMC E50. LA
AR R TR H MBS . veRid 40 HIW, @Ay
FREUGEHRE &, SRASREISIE. WA 4
AR E 5] . GIRIE TR M (95% £ BE)
HRL(30 HIf), 7E70 CZ&MHFFH1h, FHZ 30
H IRk, Sa A 1% R, WG, K.
23 HEZFRK

SEETSLL, 4 A5 %% KAMAESO. il g iR
Hmlg . LS R R ER LG, K4M L ES0 Ll
JE 88 G B okl 22 R AE pH 1.2 BRER A 12 h
P AR 71 B 24 5 A 1 L B2 IR, RO 3% H R RE I
FE 5w K 3R SoKE

HPMC 1E R B 25 SERE R, — /%
FEANFER 20%~30%LL . [ExE HPMC K4M
5 E50 Mitblch 2 01 R Ahdw R E,
K4M+ES0 FIE AN 20%, 25%, 30%, 35%M}, i
R AR AR BT FaoRD 2 SRR FE s, gh R L
Bl 1. ik N 20%, 25%, 30%.
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Fig. 1 Effect of the amount of HPMC K4M and E50 on
tablet release degree(n=06)
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Fig. 2 Effect of the ratio of HPMC K4M ! E50 on tablet
release degree(n=6)
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Effect of the ratio of the amount of glycerin
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Fig. 4 Effect of the ratio of the amount of lactose on tablet
release degree(n=6)
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K4M : E50 [IELI(B) FLHE(C). il fifi (D) N
FEEMNER, FIHIERZR Lotk i & 41 2%
BRI ER S T2, SRR 1~2. [lE R4
B 7.5%, SRR HMER S 30%, fZHEIE
LRI TR, UL pH 1.2 SiER NN, HERE5R
fE 2, 6, 12 h 3 MITA] RO RRVBETRE, 205
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Tab.1 Factor level table

R KT
B C D
1 20% 101 10% 3kg
2 25% 1511 12.5% 3.5kg
3 30% 2:1 15% 4kg

IERZ R R TN, WMERERBRANER
K& A A>C>B>D, H A K& (HPMC K4M+ES50
HE)RAREEZER, RENERWLT TEH
A,B;C;D,, Hl HPMC K4M+E50 5 H HE 25%,
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HPMC K4M : ES0 (el 2 0 1, ML 15%,
A 3.5 kg, FHIAEL N 0.2 g, 45 R NE 2~3,

®2 EXABRITEER
Tab.2 Design and result of orthogonal experiment
E FEUE %

Fe 5
A B C D 2h 6h 12h
1 1 1 1 1 65.5 88.6 101.1 50.2
2 1 2 2 2 56.1 832 954 29.7
3 1 3 3 3 527 69.6 902 17.1
4 2 1 3 2 478 63.6 84.8 14.4
5 2 2 1 3 425 577 774 27.4
6 2 3 2 1 33.6 563 789 36.2
7 3 1 2 3 358 50.1 763 42.8
8 3 2 3 1 27.5 352 502 92.1
9 3 3 1 2 349 486 67.6 53.9

B 1 323 358 59.5 438
W2 260 497 327 362
HHE3 629 357 291 412
W% 369 140 304 76
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Fig. 5 Release error curves of release tablet in four

mediums(n=6)
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x4 BRI RERT RS

"I FEMNER Tab. 4  Fitting results for drug release equation of
Tab.3 Result of ANOVA analysis self-prepared Sustained-release tablets
WF  mZETFHM AmE Flt  Filafy @M% i T2 A DN r
A 2 340.5 2 26.2 19.0 * 7K £ 0=0.054x+0.205 5 0.9305
B 390.1 2 437 19.0 — 4 In(1-0)=—0.131 1x-0.061 2 0.976 5
C 1 656.9 2 185 19.0 Higuchi 5 0=0.271 1x"?-0.109 0 0.970 0
D 89.4 2 1.00 19.0 pH=12 =z 0=0.047 7x+0.386 2 0.9719
W 89.4 2 —4% In(1-0)=—0.199 2x-0.0892  0.975 1
o Higuchi 572  0=0.266 9x"2+0.033 1 0.992 7
2.5 AT TZS0IE pH=4.5 25 0=0.047 7x+0.321 9 0.9272
Tﬁﬁ’%%%&i?ﬁi%%ﬂ% 3 j:tt"ﬁéﬁf@/gfﬁﬂﬁz% — %% In(1-0)=—0.140 7x—0.199 3 0.983 1
R R (k540 6 1812071, 1812072, Higuchi 7% 0=02511x"7+0.012 4 0.990 1
1812073), 4L 1 000 Fo pH=6.8 =4y 0-0.05 2x+0.250 4 0.9133
2.5.1 RAMNENE AT EZ 2015 FE R DU —% In(1-0)=—0.1352x-0.1198  0.9700
Higuchi 7%  0=0.248 4x'?-0.016 7 0.984 3
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PR 2y =Mk, SR WE S,

M 5 AT, RYEHIE SR pH 1.2 IZEIR
W R B e bk, 2 h A 46% 44, 12 h
LF) 93% A4, B4, R RIKIE pH 4.5,
pH 6.8 BEER R 2 ph VAW, /K, X5 R4EHIE 1) pKa
AR, H 3 RERFTE 4 AR E A
A BRIRE 25 B RSD ¥I<1.5%, #hEE M RIf.

PR E BACR 2524 2019 45 8 H 4 36 545 15 1)

252 REZESMEHERSE 55 EZ i
2015 4EFREE DU 0101 35 T 7L 122 3 4k 1 i 2%
BAAREZR, ETPHYAELARN02 ¢ FEE
SN 0.282%, 0.152%, —0.063%, <+7.5%,
RFEER.

6 F [ 24 it 2015 4R RS DY 6 0923 TR 1592
R 3 IR IR, S5 58 0.883%,
0.641%, 0.659%, HI<1%, FFEER.

2.6 FRIE
2.6.1  X-BF 2k R AT HHE B0 M1 (XRD)  #0RER
B W F B B £ Ak T R0 1) % 20 BREEAT i % R A
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Fig. 6 X- ray powder diffraction spectrogram
a—CAR(a); b—physical mixture; c—tablets; d—blank excipient physical
mixture.

2.6.2 LAMEIESHT(ETIR) 20 A Bk 4 ASFE
SHTE 4 000~650 cm ' AHEATLLAMEIE M, 45 R
W 7. R4 R R G EE S, E 2914,
2849 cm™' &b Ay K BT F 3 A 4 4 9% B0,
1591.42, 1504.33, 1454.78 cm ' Kb H BRI
W GEIR SIS, £ 860~690 cm ' A AZERL E
C-H TH AN iRz g ;s YR G PR R 4t
SRR A ANERE R AR — B, R SRR
2y 5 AR E N, AT AR ARIT & LR,
AL 21— LA B HE R s W ER A 5 A
I3 AR (R 2T A0 3 B A R L ) R A g B,
BF Y35 3B A 2 P A R
2.7 WERYEHIE BRI AR SNE A

HEE R L 3 AN KA R 4E
I AT RN R EERE L, A SOk 3 it

-1880 -

Chin J Mod Appl Pharm, 2019 August, Vol.36 No.15

—~— V™ ey, o
LAl ! L AN
c J |
" - o L P
_ .
=~
"Z\——'Vf—’w
" LY o~ "'l'_‘u M A
v \ A
\ {
|

L 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000
o/cm™!

B7 i hiEE

a—RYEMIE ORI ZG s bR S o RYEMIK )7s d-2 AR
REW.
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a—CAR(a); b—physical mixture; c—tablets; d—blank excipients physical
mixture.
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BRI = 2 B AR AN A B
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Fig. 8 The release error curves of carvedilol tablets on sale
in four mediums(n=9)
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