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The delivery m echanism of m icro-porous osnotic punp tablets
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Abstract To mvestigate the delivery mechanisn of m icro-porous osnotic punp tablets (MPOP}),
tak mg tranadol hydrochloride (TR) as the model dmug tranadol hydrochloride m icro-porous osnotic
punp tablets (TR MPOP) were prepared w ith canpressible starch as dilient cellilose acetate as coating
material polyethylene glycol 400 as pore-fom ng agents The equilbrim solibility and osnolality of TR
were detemn med The effects of fillers i tablet cores coating levels and osnotic pressures of release
media on expansion behavior of preparations were descrbed The nfliences of the category osnolality
and pH valie of release media release methods and release conditions on release curves of tablets were
evalhated Based on several models the delwvery pattem of TR MPOP was fitted The equilbrim
solubility in water and osnolality of TR were ( 775.8 £17.7) g+ L' and 4.036 Osnol* kg ',
respectively.  Durmg the dmg-release period it was observed that the tablets expanded markedly n
response to the expansion characteristics of campressible starch and the osnotic pressure difference across
the manbrane When osnotic pressure of release media ncreased the significant change of the
equilbrim solibility of TR was not found but the release rates of TR MPOP decreased significantly The
delivery rate was not nflienced by the pH of release medims dissolition methods and paddle stirring
rates The dmg release profile confomed to the model of zero order mn 8 h The pore-fom ng agents were
dissolved n release medim, which caused m icro-pores The expansion of tablets made the size ofm icro-
pores bizger and then the dmg-releasing pores were obtamed It was proved that the drivers of dmg
delivermg fran TR MPOP were mamly the difference of osmotic pressure and secondly the difference of
solubility TR MPOP were the controlled-release preparation

Key words micro-porous osnotic punp osnotic pressure @ vitro dissolition  tranadol

hydroch oride

AAGBIER LB s T, LERHRR PR K B ik sh s 0 s, L FAR

B3 AR APRFAE, BEAE —E RS DT iR — A DRI RERR
PR Y, R 2 A SR O R g AAZIE R s 59 G2 &R (259 W
R DA A8 3 fle 15 770 ) A G At iR R ) Ao, BA

R EHE: 2006-05-15 NAEBIBERR A . VIH D ARBIE R £ Sy A
CMGRAF Tel / Fax 86— 24- 23986258 KR — PR R VBB I & XY T vk (DG ) FE— A

Email li sanm ng® sina can



oA F 25 TS OB R T ) 25 1R R AL < 227

L 55— Pl 283 5 /K P S LT), 38 KR AL
T T H B RAL . 29712 i (e ik ) v i
B E A N WA Lo LR . e &
PR FL¥2 3E & (micromporous osnotic pumps
MPOP), Jt % T %1% B 5 LB AE L RE
AL UL R R 5 %2 ( tran adol hydrochloride TR)
AL 2G4, %) A B R R S 2 AL IE R A
( tran adol hydrochlorde m icro-porous osnotic punps

TR MPOP) () 25 AL HL I EA T IR

MRS T

MBS TROAFITF NS —HZ ) ok
PEVERY GO R AR AR ) BSR4 45 (-
WAL AR A F] ) AR TR T EE (R K
=) L Tl -400 (TR FTF ) ) . UV
9100484 -0 WL 23 o6 3 BE o1 (b 5 i A 2 BT A 28 2
] ); ZRD6-B Y 245 th B AN (b T v 2 A X 2%
J7); BY300A 2N A AL ACHL (b ik T 2 A A AR
J7): TDP AL =)k L ( B 5 — w2k ) .

TR MPOP K% TR Fin] K PEiE#i% 101
LeBlRS), CEERiG, Hlki, 60 CH4, ki, i
MIRERR EEE R, JRA), H 8 mm ¥R A, BA
L. B (200 12) mg fli/F 6~ 8 kg mm °, J5JF
290 4mm, F2 5006 . FLHIBARE: NS5 N
We (4 )IREHEFFIIN 2% R4 %, 300 41
RTHER TUTEE 1% R L TR 400 FRE R
B BLACTEBLAC, A IE E 20, RIS .

bRAERZE I Hl % A BILLK, 0.1 mole L7
HC I pH 6. 8T 55 28 v Bk v 511, il il & 91k
TR, 75 271 nm AL E IR RS, LUK EE (C, Pge
mL™ )RR BE (A ) [BL I, AR HE BT 2R K, C =
163. 81U — 1.074 9(r= 0.999 9 £ VLG H 1.085~
130.2 Bg* mL '); 0.1 mol® L' HC]C= 172. 43 -
0.964 9(r=0.999 9 £ uH 1.090~ 130.8 Hg*
mL): H 6. 8TEIREEZE WL, C = 166. 79 — 1.487 2
(r=0.999 9 £ZEVEVEE 1. 125~ 135.0 Hge mL ).

PR AR RN E R BNV . R
FIZ PSR B I TR, 37 CH&E, &/ ik e
Imin WREEZY) R, AN TR, EHE Eid
BeAF. 6hjg, 37 CEE 72h 3000 r* min B0
5min EIEBCAMAIGEA . B B, dEL, e
SEIE A FRE, AF 271 o AR RO RE, 44 bR HE R 48
TR IR S

BB EERKRIERME TR ST K, B

RUKE R B IE R A 208 . o] UK s R BRI e
TR VR KV VR 835 s B Rk e 7
MR M E % B 10 mL &, EE/K 4 mL
(vo ), BRI H o) (6 v yE R, 0 %W
T T Je AR (V). AR 8 WA R s A v 1
FIECH, FYENE o, 5V, R4E TR 75T
H R Mk 2.
V,— o,
FBEBO%  E v 4 e [ 2 R T D e
(200545 FR " HEP S X D 55—k ) BHAT I . B
A5 1000 mL #5350 r» min |, Y ¥ (37 £0.5) C,
T 2 AT ST ) i Ak R B s o 1, it I e 4
FEITAE ST . BB, E 271 om AR i TR
g . EhREmETH BB H % . XML
TR B I A e M E R R
H iguch i/j FEXT 29 R TR R AT LG

S= — 1) x 100%

gl 5vhe
1 P e e

TR 75 /K o1 °F #7575 0 (775.8 £17.7)
g* 71(n: 3 v Ls).
2 VBIE IR RE I E

PLEEJRMRIE (C, mole L)XV M JE IR WK
(m, Osmole kg "VEEATHIIH, BHLTTFE: m=
1.546 1C + 0.036(r= 0.999 3 £ PEVEE 0.01 ~
1.00mols L™"). #Eub A5, TR KE B
B PEIRIRELA N 4.036 Omols kg .
3 TR MPOP kw5

TR MPOP 2 ph i L5 60 78 105 Bl 1) . B ) Ak AL
S AN T 2 400 B R IS T . R 2T
TR MPOP A3 B 1 T, AR MR 2 1, /KT 2 8
BB B LB N o0, 8 0 25 R TR
Jl TR, JEE A ARBIE M 22 0 R % i A8 1, B
B FNAERERE . AR, 2994 8 EsLia
31 AT AR 2R DU
0 s PEVERS OB A S AR, HAR AR, )%
TR MPOP. VIZK BB 5T, 2% %2 Fr o 72 700
FURERRAT 9 F0 e R TBAT J B3 . &5 SR L 1R
K 2.

A n) s PR GE Rk 28 70 500 B4 TR R 2543 K
TR, TPL LA 3 O, TR J R 25 90, DR RE
2L T I s UGN N B e 0 B R A7



* 228 HjF 2R A cla Pham aceulica Sinica 2007, 42( 2): 226- 230

100 1 —e— Lactose
—0— Compressible starch

£ 80} —4A— Sodium chloride

2 "

=

-

=

g o

7] *

g

2

7]

=

6 8 10
t/'h
Figure 1  Expansion profiles of TR MPOP with

different fillers n tablet cores (n= 3). TR MPOP

Tran adol hydrochloride m icro-ponis osnotic punps
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Figure 2 Release profiles of TR MPOP w ith different
fillers m tablet cores (n= 6)
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Figure 3 Expansion profiles of TR M POP w ith
different coating levels (n= 3)
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Figure 4 Expansion profiles of TR MPOP m different

concentrations of sodum chloride solutions (n= 3)
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Table 1 Release characteristics and dmg sohbility n

different concentrations of sodim chloride solitions

Release rate  Dmg solubility

O anolality

Release m edim 10amole kg;l /mg* h! /g* Lt
(n=6) (n=13)
W ater 0 10.9910.16 775.8 £17.7
0.5mol* L™' NaCl  0.922 8.3410.14 754.0%19.2
l.Omols L' NaCl  1.861 7.0410.09 717.0*14.8
l.5mol* L"'NaCl  2.977 4.8410.08 652.317.3
2.0mols L”'NaCl  3.943 2.0510.06 564.6F14.5
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Table 2 Release characteristics and dmg sohbility mn

solutions of different can ponents and sane osnolality

Release rate  Dmg solubility

O anolality

R elease m ed im [0 smole ke . /1?50: }61; 1 /(%::L?;)l
W ater 0 10.99 0. 16  775.8 £17.7
0.50mol L™ ' NaCl 0.922 8.34%0.14 754.0%19.2
0.84mols L™ 'K,S0, 0.922 8.59 10.10 768.1%12.4
0.83mol* L™ 'Manniol 0.922 8.5910.12 788.6£17.2
0.82mol* L™ ' Sucrose  0.922 7.80+0.12 802.318.7
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Figure 5 Release profiles of TR MPOP m different
pH release media (n= 6)
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Figure 6 Release profiles of TR MPOP m different

release m ethods (n= 6)
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Figure 7 Release profiles of TR MPOP m different
paddle stirring rates (n= 6)
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Table 3 Release curve of TR MPOP (n= 6 x Xs)

Tme/h R elease %% Tme/lh Release %%
1 8.17%0.2 5 50.3%1.2
2 16.910.6 6 64.912.9
3 25.4%1.7 7 74.7%1.2
4 39.0F1.0 8 80.8 £1. 1
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Table 4 The release pattem of TR M POP
M odel Equation r
Zer order R=10.735t- 2.912 1 0.996 4
First order In( 100-R) = - 0.210 1¢t+ 4.797 7 0.973 0
H iguchi R = 30.861"7 - 15.884 0.939 7

Zr EPriE, TR MPOP (e 25 W) R O A2 v, i 3L
TR AKELS . —J5 1 B RO O RS
Pzl s, YRR, R 0N BT miBaE s

2B RN, 1 T IR KN AMBIE R 2 )
—J7 & R g o] VR B KR R . BT A
FIFI R, B L K, e B B B 2590, 299
U\E‘LEP%FHj TR M POP ()% 24 3 77 4 JEE 9 Ak (1) 5

37 s 2= AR IR RN B, B 25 W) RE i BAYB A R DL
T, AT HHLE . TR MPOP R ZH A BHI7) .

References
[1] Zheng HS Bi DZ
hydrochloride osmolic pump tablels and their in vitro drug

Acta Pham Sin (?ﬂ%ﬁ%ﬁ?[‘i ), 2005 40

Preparation of ondanselron

release [ J].
1080- 1084
[2] L LX, Khang G, Rhee M,
pump lablet for controlled release of walerinsoluble drug
[JI. Acla Pham Sin (255 %), 2003 38 620-
623
[ 3] Chauhan CS§ Choudhury PK. Controlled porosily osn olic

el al Sandw iched osm olic

punp for the delivery of fluthiprofen [ J].
Deli, 2006 3 193- 198
[ 41 M akhiia SN. Vavia PR

pum p-based controlled release systans of pseudoephe-

Curr Drug
Conlrolled porosily osmnolic

drine 1 Cellulose acelale as a sam ipem eab le m em brane
[J]. JConlrolRelease 2003 89 5- 18

[5] Okmolo K, TokunagaY, IbukiR, etal Applicabilily of
(SBE) Tm-bela-CD in controlled-porosily osmolic pump
tablets (OPTs) [J]. IntJ Pham, 2004 28 81- 88

[ 6] National Insliule for the Control of Pham aceutical and
Biological Products  National Siandard Operation
Procedure for D rug Control ('] 24 Jil K& 36 ¥R 1 $ 4F 40
) [ M.
Technology Press 2000 349- 351

[7] ShenM, Ding PL, YeHY,
on the freezing-point depression [ J].
(DAL ), 2005 1L 43- 44

[ 8] Ouyang DF, Nie SF, Meng J el al Swdies on the

influencing faclors on compound metfom in-glipizide

Beijing China M edical Science and
el al The osnameler basing

Mod Instrum enls

bilayer suslained-release lablels using the s ilarity faclor
[ J1. J Shenyang Pham Univ (3 FH 245 FF K224k ),
2006 23 1- 5

[9] Ozwk AG, Ozurk S§ Palsson BO, et al M echanisn of
release from pellels coaled with an ethylcellulose-based
fim [ J]. JConuolRelease 1990 14 203- 213

[10] He FC Chen I, Song HY. Preparation of dan iphen
bram ide oanolic tablets [ J]. J China Pham ('|' [E 2§
), 2005 16 1697- 1699

[ 11] Zhang Y, Zhang ZR. Preparation of lebulaline sulphale
pulsalile release lablets and mechanism elucidation [ J].
AclaPham Sin (25524 ), 2003 38 854- 858

[ 12] AppelLE, Zenwiner GM. Use of modified ethylcellulose
lattices for m icroporous coaling of ognolic tablets [ J].

Pham Res 1991, & 600- 604





