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Preparation of tamsulosin hydrochloride sustained-release pellets

CHAI Pei-hua, GAO Shen”
Department of Pharmacy, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To prepare tamsulosin hydrochloride sustained-release pellet by coating with acrylic copolymers.
Methods EUDRAGIT® NE 30 D was used as the main sustained-release material, EUDRAGIT® L 30 D-55 and Methocel® E3
were used as release adjust agent; a one layer sustained-release coating was done for tamsulosin hydrochloride-loaded pellet in
bottom spray fluid bed. A three factor, three-level Box-Behnken design was used to optimize the percentages of EUDRAGIT® L
30 D-55 and Methocel® E3 in the total dry polymers and the weight gain of total dry polymers as the three nonlinear factors.,
which mainly influenced drug release of the pellets in the formula of sustained-release coating layer. Imrvitro cumulative drug
release after 2 h, 3 h and 5 h was tested and the following target range: 2 h 12%5-39%, 3 h 44%-70% and 5 h™>70% were set
for optimization. Results The formulation and process of one layer sustained-release coating, which was synergistically controlled by
the three materials based on acrylic copolymers, was determined after optimization: the total dry polymers were applied with a weight
gain of 12% on drug pellets, with EUDRAGIT® 1. 30 D-55 dry polymers and Methocel® E3 being 7% and 2% of the total dry
polymers, respectively. The sustained-release pellets coated with the optimized formulation provided a release profile that was close to
the predicted value and similar to that of the commercial product Harnal® capsule pellets by £, similarity factor comparison ( f» values of
three batches were 71,73 and 80). Conclusion The established formulation and process is a simple and reproducible method to prepare
tamsulosin hydrochloride sustained-release pellets with good stability.
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kPa) Z5 A 1 s LIIRIE I 5 =0, 1 g/ min fR)F- 205

W R HEAT B 25 JHRR AP RHR BEAE 28°C. k2)
505 ARSI T4 10 min,
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Fig 1 Influence of EUDRAGIT® NE 30 D coating (A) and
combined coating with EUDRAGIT® NE 30 D, EUDRAGIT® L
30 D-55 and Methocel® E3 (B) on release profile of
tamsulosin hydrochloride pellets
2. HPMC percentage in dry polymers/L. 30 D-55 percentage in dry
polymers/weight gain of total dry polymers. HPMC: Hydroxypropyl

methyl cellulose. n=3, %5
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Fig 2 Influence of composing percentage of sustained-release
coating and weight gain of total dry polymers
on release profile of tamsulosin hydrochloride pellets
2, HPMC percentage in dry polymers/L. 30 D-55 percentage in dry
polymers/weight gain of total dry polymers. HPMC: Hydroxypropyl

methyl cellulose. n=3, x=£s
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%1 Box-Behnken =EZ=/k it TER
Tab 1 Three factor, three-level Box-Behnken design

of the three nonlinear factors

%
Level
Factor
—1 0 1
A HPMC 1.5 2.0 2.5
B: L 30 D-55 6.0 7.0 8.0
C: Polymer weight gain 10. 0 11.0 12.0
HPMC: Hydroxypropyl methyl cellulose
% 2 Box-Behnken i&itik I 1T AN M B
Tab 2 Experimental runs and responses of
Box-Behnken design
Factor (%) Response (%)
No.
A B C Y1 Y2 Y3
1 2.5 6.0 11.0 39.5 60. 6 88. 8
2 2.5 7.0 10.0 47. 4 79.0 93.6
3 2.0 6.0 10.0 34.0 54.5 85.7
4 1.5 80 11.0 29.0 b, T 93.1
5 2.0 7.0 1L.0 36.7 66. 0 88.7
6 2.0 80 12.0 29.0 74.8 97.5
7 1.5 7.0 12.0 18.3 43. 8 75.3
8 2.5 7.0 12.0 37.5 68. 1 92.1
9 2.0 8.0 10.0 51.2 87.4 100. 3
10 2.5 8.0 11.0 45,4 86. 8 101.0
11 1.5 7.0 10.0 46. 0 79. 3 99.5
12 2.0 7.0 11.0 29. 2 68. 3 93.2
13 1.5 6.0 11.0 28.2 48. 3 78. 6
14 2.0. 6.0 12.0 23.0 43.1 75.1
15 2.0 7.0 11.0 32.6 59.7 89. 3

Y1.Y2 and Y3 are cumulative drug release after 2 h, 3 h and 5

h, respectively
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Tab 3 Responses of 3 batches of the optimized

formulation samples

T Predicted Mean of observed RSDY% Residual
tme responses (%) responses (%) n=3 esidua
2h 26.1 23.3 7.8 —2.8
3h 57.0 56. 6 5.0 —0.4
5h 84.9 89.6 2.1 4.5
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& 30f
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Fig 3 Invitro release of tamsulosin hydrochloride

sustained-release pellets
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0.505 (R*=0. 956).Q=0. 115:*" (R* =0. 975),
S5, AHI R NIV A TR
2.3.6 H¥ TSHEEHAWREETE W3HE
R TSH ZERBEMOL, 2 A PE 48, % B IAE T
25°C FHAREE 6020 554 R 64T 12 A H R Wifase
PEEZE LA 4, 3 it A TSH ZEROLTE ik
WAL T 3 S H RS A TR (HZ )G 3~6 4
AR RAATASAL AL E SR R
SR ITE BRI T Hoag R R e T



5 4. St . SRR B SR BULIN L2

e 497 -

= 100F 1001

Jgg [ T130901 = 90} T130902 ~ 90t T130903
S g0t o 80F s 80F ol
< 70t T o1 = T 701 -
Z 60} Z 60F a £ 60} -
2 s0f / 250t i g s0f il
2 40t Val ——Omonth .Z 40t Z 40} Vd
?n 30 i —-<-3 months 5 30} o 30k #
2 20} & -+-6months Z 20} ¥ 2 20} ¥
A 10} < w12 months A 1o} = A Tok e

0 s s . s ; 0 s . . . . 0 L s - . }

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Time t/h Time t/h Time t/h

B4 3HBHHMBRT FERFAREEERPERRIA

Fig 4 Release profile in stability test of tamsulosin hydrochloride sustained-release pellets of three batches of pellets
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