A 5121 (2006), A 36 A Al 1 &
J. Kor. Pharm. Sci., Vol. 36, No. 1, 39-44 (2006)

DMl LIS BHEE 0188 BaZLlo| WEXo]

M40l - Ol - O[ZHS™ - 0|5t - 0| - Ofafig - Zd
AN S g JETTE I *SHAN S M T HA AT S

Bt Y, BTG TE YHYZATE
(20063 1€ 25 F4 - 200613 29 94 <2
Controlled Release of Tamsulosin from Nanopore-Forming Granules

Seong Mi Seo, Hyun Suk Lee*, Jachwi Lee**, Ha Young Lee***,
Bong Lee, Hai Bang Lee*** and Sun Hang Cho***'

Department of Polymer Engineering, Pukyong National University, 100 Yongdang-dong, Nam-gu, Pusan 608-739, Korea
*Department of Information and Biomaterials, Hannam University, 133 QOjeong-dong, Daedeuk-gu, Daejeon 306-791, Korea

**College of Pharmacy, Chung-Ang University, 221 Heuksuk-dong, Dongjak-gu, Seoul 156-756, Korea
***Nanobiomaterials Laboratory, Korea Research Institute of Chemical Technology,
PO Box 107, Yusung, Daejon 305-600, Korea
(Received January 25, 2006 « Accepted February 9, 2006)

ABSTRACT - Tamsulosin or a salt thereof such as its hydrochloride salt has been known to have an adrenaline o receptor
blocking action for urethra and prostate areas. It has been widely used as a drug which lowers the prostate pressure and
improves urinary disturbance accompanied by prostate-grand enlargement, thus for the treatment of prostatic hyperplasia.
To avoid dose-dependent side effects of tamsulosin upon oral administration, the development of sustained-release delivery
system is essentially required, that can maintain therapeutic drug levels for a longer period of time. The aim of this study
was therefore to formulate sustained-release tamsulosin granules and assess their formulation variables. We designed entric
coated sustained-release tamsulosin granules for this purpose. Nano-pores in the outer controlled release membrane were
needed in order to obtain initial tamsulosin release even in an acidic environment such as gastric region. In our sustained-
release osmotic granule system, hydroxypropylmethylcellulose in a drug-containing layer was used as a rate controller. The
drug-containing granules were coated with hydroxypropylmethylcellulose phthalate (HPMCP) and Eudragit, along with
glycerol triacetate as an aqueous nano-pore former. The release of tamsulosin depended heavily on the type of Eudragit such
as RS, RL, NE 30D, used in the formulation of controlled release layer. These results obtained clearly suggest that the sus-
tained-release oral delivery system for tamsulosin could be designed with satisfying drug release profile approved by the
Korean Food and Drug Administration.
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Figure 1-Chemical structure of Tamsulosin HCIL.
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(1) : Inert Core Material (Sugar Sphere)
{2) : Drug Coating Layer
(3) : Controlled Release Layer Formed by Eudragit, HPMCP and triacetin

Figure 2-1llustration of controlled-release Tamsulosin HCI granule.

Table I-Composition of Tamsulosin-containing Layer

Ingredients Weight (g) Weight (%)
Sugar 200 491
HPMC 100 2.46
PEG 6000 20 0.50
Starch (corn) 700 17.20
Tamsulosin 1 0.02
Water 1050 25.80
Acetone 950 2336
Ethanol 1050 25.80
Total 4171 100.05

pH AZFHE=SA® E, L, $)@ pH &R (He=apa®
RS, RL)02 E{F& F lon, pH vo]&F S tA] Al
3 f=23l® RS 30D E 100, RL 30D ZE= 100,
NE 30D 59 552= E¥i¥n. 282 f=gnm )

Table II-Operation Conditions of Coating Machine for Each
Process

Coating condition

Tamsulosin Eudragit and
layer coating enteric coating
Nozzle size 0.08 mm 0.08 mm
Automizing air pressure 1.7 bar 1.25~1.75 bar
Qutlet temperature 25°C 32°C
Inlet temperature 32°C 40°C
Inlet air volume 25 25
Air distribution plate type D D
Flow rate 12 12

Increasing spray air pressure 0.5 bar/5 flow rate 0.5 bar/5 flow rate

Increasing flow rate 2 flow rate/5 min 2 flow rate/5 min

Increasing temperature rate 2°C/5 min 2°C/5 min
AR HPMCPE SF2wlEa|ojZ9) 92t A 84S A

T2 (Figure 2)% FA2ENY Ev T4 Ade 7
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Table III-Compositions of Controlled Release Layer Covering Tamsulosin-containing Layer

Process Ingredients - A - 5 - <
Weight (%) Weight (%) Weight (%)
Granules containing Tamsulosin 49.75 4975 49.75
HPMCP 0.48 0.48 048
Eudragit RS 3.38
Sustained membrane Eudragit RL 3.38
coating in Enteric Eudragit NE 30D 3.38
membrane Talc 3.98 3.98 3.98

Triacetin 0.49 0.49 0.49
Ethanol 13.9 13.9 13.9
Acetone 27.8 27.8 27.8
Total 100 100 100
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Figure 3—SEM photograph of the controlled release layer formed by Eudragit, HPMCP and triacetin, (A) Before dissolution, (B) After dis-
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