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Selection of Coating Formulation and Release Mechanism of Hydrocortisone Colon-targeted Tablets

REN Ya-chao, YE Li, LUO Min, FENG Ya-gian, GE Xin-ci, JIANG Lei, YU Hui, SHEN Zhi-ying, XIN Ping, LI
Ming-hui, PENG Hai-sheng (College of Pharmacy, Daqing Campus of Harbin Medical University, Heilongjiang
Daging 163319, China)

ABSTRACT OBIJECTIVE: To select the coating formulation of Hydrocortisone colon-targeted tablets, and to investigate the re-
lease mechanism of the tablet. METHODS: The coating formulation of Hydrocortisone colon-targeted tablets was optimized by cen-
tral composite design and response surface method. Using coating weight gain of gelatin-chitosan coating (GC) layer and polyacryl-
ic resin Eudragit L100 coating (E) layer as independent variable, the accumulative releases rate of the tablet in the artificial gastric
juice, artificial intestinal juice and colonic juice (Q:n, Qin, Qun) as dependent variables, multi-linear and non-linear models were
used to estimate the relationship between the dependent and independent variables, and the optimal formulations were selected ac-
cording to response surface. And the release mechanism was investigated by the mathematics principle and relative model. RE-
SULTS: The optimal coating weight gain of GC layer and E layer were 4% and 20% , respectively. Average Q.», Q:n and Quiy of 3
batches of the tablet were 0.16% , 4.7% and 93.35%. The release profile of optimal formulation fitted to the first-order kinetic mod-
el (r=0.984 5). CONCLUSIONS: The in vitro drug release of the tablet prepared by selected coating formulation conforms to the
requirements of the sustained-release formulation.
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T QLR GRS DO A BR A A, S g, I LI < >
95% ) ; Fr# R = Z TR ( H A< Johnson Matthey 2 ) ) 5 PN 4 PR B
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20 H =k, I ASMING PVPP FIRE S RREETR & 145, )\ 51k
W By o 4 B 200 mg, 35 244 4.6 kg/em’s
2.2 SHTRIRERFGEE SRS
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2.3.1  RANBERIA B £ . (D T W (SGF) « Bl £h 1R
16.4 ml, JiiZk #5800 ml, FIIA B EAM 312 g, FA1J5, Ik
TR 1000 ml, BI75. (2) A T/ i (SIF) - Uiz — S 40
1.36 g, J17K 500 ml {54 A 5 53 BUBRIG 10 g, N7k s 3% o 4%
W BOR AT, 0.1 mol/L L A AL AN VA W 35 VAR i pH &
7.4, MKFEFEZE 1 000 ml, RIS . (3) A 1451 W (SCF) - iU
i 2 6.8 g, J7K 500 ml % i ; o) OUR IE IS 2, oK ik
B SERIRATS . 0.1 mol/L & A b R 5
V) pH 2 6.8, 7K FEZE 1 000 ml, HI75.
2.3.2 MEITE . S HICEIRYE SN O AE A ik
AL RN RSN HT T o RS B FRIUE L T I FATE &2, 4390
SGF . SIF . SCF B Al A~ Joi e il B3 4 e BE 18 5 W, 7F 200~400
nm 3 K5 B NPT SR AMEHE, S AT IFATE 240 nm B KA
B KWL, 25 SR AE RS I A AR TEW e AMROBEE () A
AR BRI () RS AR BRI T A T, 3 R OR AR
FA BT s A AL T B RAS7E 0.25~10 pg/ml J5T v B3 FL R 5
WG E LM 56 2R RAT, AR IR 5351 47 : SGF H1y=0.042 2x—
0.006 2(7+=0.999 9) ; SIF H" y=0.042 4x+0.006 6 (+=0.999 9) ;
SCF 71y=0.033 4x+0.022 9(+=0.999 9) ,
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Tab 1 The experimental conditions of dissolution test

e as SGF SIF SCF
FE], b 2 4 24
S v/min 20 20 5
I, C 37 37 37

B BT IR AR IR, R i 2 R U T

AT, RS E S5 61T SGF . SIF . SCF A Ji FP B RS 4D B
R, W EURE 1 ml (RJEE RN AR L TR AR A J%) L 0.45
pm SR FLIE IS U8 I , SN GRS B2, A B
T
24 BRGEFHEEL
2.4.1 RGBT, RIRPRIELE R, i B AT GC R,
A Y 43 e (X)) K E 2 AR TR L 2 b Q) EF 54k
I X R 3% ~9% , X, h 85% ~25% . FRH R S 0
B AR KBS K, AT AE e, + 108K, T2
KR SR Ta=1.414, LI R i 7€ SGF . SIF . SCF 1) 2R
T (Qon Qi Quin) VBN 58848 k5 . R AR 15 1 8- De-
sign of Expert ZHEAEE , FXF 45 Rt A 74041 RI3R MoaKF 3
2RI 545 R 3,
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Tab 2 Factors and levels

. K-
B -1.414 -1 0 1 1.414
GC IR RE (X)), % 3 4 6 8 9
ERAARBTE A (X)), % 8 10 15 20 25

®3 RERITEER
Tab 3 Design and results of trials
%’Dﬁ' Xn% XZ!% Qun% Qun% Qm”% E»‘WU"*{E(OD)

1 9 15 12.31 38.19 58.59 0

2 6 15 6.55 6.67 86.73 0.74
3 8 20 5.48 30.86 63.55 0.27
4 3 8 3.88 12.29 83.11 0.75
5 6 25 527 5.50 87.17 0.81
6 8 10 1.91 13.78 84.13 0.80
7 3 15 0.55 9.96 88.35 0.92
8 4 20 0.15 8.90 90.15 0.96
9 6 8 1.14 10.38 87.78 0.90
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PR TEPR UL 19 55 15 B B FR AR S AR AL R 0~1 Ay I —
(B, £ FhR 0 —(ER S U355, 43 B3 —{E (Overall de-
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P14, Hr i 5 OD=—0.105X, — 0.003X,+1.351[(#=0.514,
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BEAE, T M 2% , TR A B e AR B e AT Ak oy Hr . T
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244 WOEAAL . HERCALE 05 R RS, 1 FH Origin
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Fig 1 Predicted response surface of OD as a function of X
and X; variable
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Tab 4 Fitting results of the release mechanism equation
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EL g 0=0.039 6+0.093 7 0.924 9
— it 1In(100-Q,)=-0.093 9£+0.006 9 0.984 5
Higuchi J7 ¢ 0=21.775"~12.592 0.962 1
Ritger-Peppas /7 In0=0.725 1lnt+2.26 0.9523
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HAEMAER . R4 PGSR AR, n=0.725 1,7£0.43~
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Preparation and Content Determination of Propranolol Hydrochloride Gel

ZHANG Jie"*, WANG Hui"*, PAN Juan’, LU Jian-yun’, ZHANG Bi-kui"', LIAO Hai-giang’, SU Qun-fang’ (1.
School of Pharmacy, Central South University, Changsha 410013, China; 2.The Third Xiangya Hospital, Cen-
tral South University, Changsha 410013, China;3.Liuyang Maternal and Child Care Service Centre, Changsha
410300, China;4.The Second Xiangya Hospital of Central South University, Changsha 410011, China)

ABSTRACT OBJECTIVE: To prepare Propranolol hydrochloride gel and to establish the method for the content determination of
main component. METHODS: Propranolol hydrochloride gel was prepared with carboxymethylcellulose sodium as matrix and pro-
pranolol hydrochloride as main component. The content of propranolol hydrochloride was determined by UV spectrophotometry at
292 nm. The centrifugation test and sample observation test were also carried out for primary stability study. RESULTS: The pro-
pranolol hydrochloride gel was well-proportioned and of good viscidity and easy to spread. All tests were in line with the regula-
tions of Chinese Pharmacopeia. The linear range of propranolol hydrochloride was 1.35-45.00 pg/ml (»=0.999 4). Average recover-
ies were 97.08% (RSD=0.72% ), 104.3% (RSD=0.36% ) and 102.7% (RSD=0.53% ) at low, medium and high concentrations
(n=3). The contents of 3 batches of samples were 100.8%-103.3%. In centrifugation test, no stratification was observed in appear-
ance of samples. The content of main component decreased after keeping for 6 months under room temperature in sample observa-
tion test but stable under 4 C. CONCLUSIONS: The technology is simple and stable. The method for content determination is ac-
curate, reliable, rapid and simple. The sample should be kept in cold storage, the period of validity is temporarily set at 6 months.
KEYWORDS Propranolol hydrochloride gel; UV spectrophotometry; Preparation; Content determination
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