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Studies on the Dissolution of the Famotidine
Matrix Tablets using Polymer.
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The effect of some formulation variables on the release rate of famotidine, a Hz receptor antagonist,
from cellulose matrices containing hydroxypropylcellulose (HPC) in different ratios and types was in-
vestigated. The effects of tablet shape and compression pressure on dissolution rate of famotidine were
studied. And the effect of the pH of dissolution media was also studied. Increase in the ratio of polymer
to drug decreased the release rate of famotidine. Increase of the polymer viscosity also decreased the
release rate. The release rate of famotidine was dependent on the pH of dissolution media. The release
rate of drug was not much dependent on the compression pressure but dependent on the tablet shape
and/or surface area. Consequently, the release rate of famotidine can be modified by changing the HPC
contents, types of polymers with different viscosity grades or using appropriate fillers.
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Table 1—Tablets Formulation according to Type of HPC

FORMULA NO.
INGREDIENTS ! 2 3 4
Famotidine 40 40 40 40
HPC-SL(35~59 cP®) 1200 - - —
HPC-L (6~10 CP) - 120 - -
HPC-M (150~400 CP) - - 120 -
HPC-H (1000~4000CP)  ~ —  — 120
Lactose 131 131 131 131
Si0; 3 3 3 3
Mg-Stearate 6 6 6 6
Total Weight 300 300 300 300

*Viscosity : 2% aqueous solution, at 20 (Tablet : ¢ 10 mm,
lens-faced, hardness 3~5 kg)
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Table TI—7ablet Formulations according to Content of
HPC-L

Content of HPC '
ontem o 20% 40% 60%  80%

Ingredient
Famotidine 40 40 40 40
HPC-L 60 120 180 240
Lactose 191 131 71 11
SiO; 3 3 3 3
Mg-stearate 6 6 6 6
Total Weight (mg) 300 300 300 300

Table HI—Formulation and Shapes of Famotidine Matrix
Tablet

Matrix (1) 8 (2)@ (3)8

D:75%mm D:900mm D: 1290 mm
H:68mm H:420mm H: 185mm

Ingredient "\ S:249.76 mm® S : 24599 mm’$S : 336.37 mm®
Famotidine 40
HPC-L 180
Lactose 5
Mg-Stearate 8
Total Weight (mg) 300
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Figure 1—Effect of viscosity of HPC types on the disso-
lution rate of famotidine matrix at 100 rpm.

Key: O, HPC-SL; @, HPC-L; (0, HPC-M; W, HPC-H
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Figure 2—Dissolution rate (%) vs. time (/ min) of famo-
tidine matrix with various HPC types according to Higuchi
equation (r=0.970 in HPC-SL, r=0.983 in HPC-L, r=0.992
in HPC-M, r=0.993 in HPC-H).

Key : O, HPC-SL; @, HPC-L; (], HPC-M; W, HPC-H
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Figure 3 — Effect of HPC-L concentration on the dissolution
rate of famotidine at 100 rpm.
Key: O, 20%; @, 40%; (1, 60%; M, 80%
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Figure 4—Effect of matrix shape on the dissolution rate
of famotidine at 100 rpm.

Key : O, Matrix shape 1; @, Matrix shape 2; [, Matrix
shape 3
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Figure 5—Dissolution profiles of famotidine according to
various excipients at 50 rpm.
Key : O, Lactose; @, Avicel PH 101; [], Emcompress
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Figure 6 — Dissolution profiles of famotidine in pH 1.5 and
pH 6.5 dissolution medium gastric juice and intestinal juice
at 50 rpm.

Key : O, pH 15 dissolution medium; @, pH 6.5 dissolution
medium

9 s} gAHgr.

EfgelEl e F

BN e gelsel A= A 8%
4PE @ 2% 91 217} YAk ol HPCHA
84 FYNPEA BALHNE AdE 9L
27 37 Moz Azed

HAIS Bl LE P8

Fig. 4 349 2] mhe 3ued FAe
£83Holg. o2 HEYS A EEH)
2748 5 §580] 3719¢ ¢+ gged ol
Fge) A& BAHE Sol=2a 3o B4
o Z7Hel Alste Aoz Atngth

SYHo R e BY



DRAE o8-8 HREY o)

FAY FH7F o2 GREY vfEYA X“ﬂg]
%—%’é“ A%< Fig 59 2ok 842
vj2Ad9l Avicelo]y} Emcompressol] B]& }04 =}
REHe] §&&5rt ot man, v)58-4<0 Avi-
celdt Emcompress?toll= 5454 glo] f93
T 2ol 7t glict.
2FH9| pHoll g e
Fig. 62 SRE|H ] §-Fl
BES A AFoltt. &,
A& 8282 57
7t ‘&%“ A714

oy o

rlo

WX = 829 pHe
£Z9¢] pH7t A4
7}k o] A2 FHEEIY AA)
AFEZA ALY FoM 1 &
=7t F7187] Wil Aoz AlgEh

4

i

HPCE wlEZ X 742 g

AAZRE Y FE WEEEE, HPC 9 Hxe g
ol S7hstell whet Aadta, FAe FHAe] A
AFLE Frtstgon, #84 F3A HAAe &
7HEE S B Aok 18y Bt e &
&9 sl & 4&E m A Z3Ar) w3 &
Sq¢] Aol AHUFE &o] F7hstdoh
oj}el 23z Ry srEd “HE‘UJ* A €] %
Zo & VX HPCY FF/¢} e 18]n

A RYPAE Aoz QF WEe 44 Z:’S
g JS Aoz Algdch

HrEd e8] A

#

Ho

1) P. Buri and E. Doelker, Formulation of sus-
tained-release tablets : II. Hydrophilic matri-
ces, Pharm. Acta Helv., 55, 189-197 (1980).

2) D.A. Alderman, A review of cellulose ethers
in hydrophilic matrices for oral controlled-
release dosage forms, Inf. J. Pharm. Tech.
Prod. Mfr., 5, 1-9 (1984).

3) M. Nakano, N. Ohmori, A. Ogata, K. Sujimoto,
Y. Tobino, R. Iwaocku and K. Juni, Sustained
release of theophylline from hydroxypropyl-
cellulose tablets, J. Pharm. Sci., 72, 378-380
(1983).

4) P.B. Daly, S.S. Davis and J.W. Kennerley, The
effect of anionic surfactants on the release of

EYX Ao 829

3 A 143

e

chlorpheniramine from a polymer matrix
tablet, Int. J. Pharm., 18, 201-205 (1984).

5) JL. Ford, M.H. Rubinstein and J.E. Hogan,
Formulation of sustained release prometha
zine hydrochloride tablets using hydroxypro-
pylmethylcellulose matrices, Int. J Pharm.,
24, 327-338 (1985).

6) JL. Ford, M.H. Rubinstein and J.E. Hogan,
Propranolol hydrochloride and aminophylline
release from matrix tablets containing hyd-
roxypropylmethylcellulose, Int. . Pharm., 24,
339-350 (1985).

7) H. Lapidus and N.G. Lordi, Some factors
affecting the release of a water-soluble drug
from a compressed hydrophilic matrix, J.
Pharm. Sci., 55, 840-843 (1966).

8) H. Lapidus and N.G. Lordi, Drug release from
compressed hydropilic matrices, J Pharm.
Sci., 57, 1292-1301 (1968).

9) J.L. Salomon, P. Vuagnat, E. Doelker and P.
Buri, Importance of technology and formula-
tion for the mechanism of continuous liberatin
of potassium chloride from hydropilic matri-
ces : 2. Effect of compression force, particle
size and density of the tablet, Pharm. Acta
Helv., 54, 86-89 (1979).

10) J.L. Ford, M.H. Rubinstein, F. McCaul, J.E.
Hogan and P.J. Edgar, Importance of drug
type, tablet shape and added dilution on drug
release kinetics from hydroxypropylmethyl-
cellulose matrix tablets, Int. J. Pharm., 40,
223-234 (1987).

11) D.J. Trigger and P.]J. Davies, The relationship
of theopylline release with tablet surface area
and aspect ratio from a new matrix tablet
formulation, Drug Dev. Ind. Pharm., 14, 2377
-2385 (1988).

12) L.C. Feely and S.S. Davis, Influence of sur-
factants on drug release from release from
hydroxypropylmethylcellulose matrices, Int. J.
Pharm., 41, 83-90 (1988).

13) T. Takagi, M. Takeda, A. Fujihara and Y. Ya-
shima, General pharmacological properties
of a new potent H: blocker,famotidine (YM-
11170), FEFE 45 26, 599-611 (1983)

14) J.L. Smith, M. Gamal, A.N. Chremos and D.Y.

J. Kor. Pharm. Sci., Vol. 24, No. 3 (1994)



o

I"

144 A48,

Graham, Famotidine, a new He-receptor an-
tagonist. Effect on parietal, nonparietal and
pepsin secretion in man, Dig. Dis. Sci., 30,
308-312 (1985)

15) E.C. Texter, F. Navab, G. Mantell and R. Be-
rman, Maintenance therapy of duodenal ulcer
with famotidine : a multicenter United States
study, Am. J. Med., 81 (suppl 4B), 25-32 (1986)

16) R. Kawai, H. Imasaki and S. Kawamura, Me-
tabolic fate of famotidine (YM-11170), a new
potent Hs:-receptor antagonist (1) absorption,
distribution, metabolism and excretion in rats,
FEFHZERE, 26, 927-933 (1983).

17) R. Kawai, S. Yamada, S. Kawamura, T. Miwa
and M. Miwa, Metabolic fate of famotidine
(YM-11170), a new potent Hz-receptor anta
gonist (2) absorption and excretion in dogs
and humans, ERZERE 27, 73-77 (1984).

J. Kor. Pharm. Sci.,, Vol. 24, No. 3 (1994)

e &S A

18) M. Takada, T. Takagi and H. Maeno, Kinetics
of antisecretory action of new H:-antagonist,

YM-11170, in conscious dogs, Eur. J. Pharm.,
91, 371-376 (1983)

19) M. Bamba, F. Puisieux, J.P. Marty and ]J.T.
Carstensen, Release mechanisms in gel for-
ming sustained release preparations, Int. J.
Pharm., 2, 307-315 (1979).

20) S.J. Desai, P. Singh and W.I. Higuchi, Inves-

' tigation of factors influencing release of solid
drug dispersed in inert matrices, /. Pharm.
Sci., 54, 1459-1464 (1965).

21) HE. Huber and G.L. Christenson, Utilization
of hydropilic gums for the control of drug
substance release from tablet formulations.
ILInfluence of tablet hardness and density on
dissolution behavior, /. Pharm. Sci., 57, 164-
167 (1968).



