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ABSTRACT |
In this research, several formulations containing, an anti emetic agent (Metoclopramide hyvdrochloride), a
hydrophilic polymer (hydroxypropylmethyleellulose) and a hydrophobic polymer (ethylcellulose 10 cP)
were prepared by direct compression. Different factors such as: the effect of different ratios of the
polymers, particle size, pressure force and differences of release in acidic and distilled water as media
were investigated. After developing the ideal formulation, the effect of changing the ratio of drug in core:
coating on the formulation was investigated. Coating of tablets with ethylcellulose, changed the releasc
mechanism of drug and shifted it to near zero order release. The results showed that except when matrices
were coated with ethyleellulose, drug release was proportioned to the square root of time, which miglht be
due to the change of release pattern from matrix to reservoir system.
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INTRODUCTION
Metoclopramide hydrochlonide is used as an anti-
emetie m the treatment of some forms of nausea
and vomiting by increasing the gastro-mtestinal
motility (1), Sustamed release (S5.R.) form of
Metoclopranude can improve patient compliance,
especially m cancer therapy (2). Hydroxypropyl-
methyleellulose (HPMC) and ethylcellulose are
widely used to control the dissolution rate of
drmugs from sustained-release products such as
film-coated tablets, and matrix tablets (3}, The
aim of the present study was to investigate the
preparation of sustained release formulation of
metoclopramide hydrochloride in the form of
matrix tablet with different polvmers namely
hyvdroxypropylmetyleellulose K15 M, ethyleellu-
loge 10 cP and their muxtures, as well as the ef-
fect of ethyleeliulose as coating on drug release

MATERIALS AND METHODS

Materials

Metoclopramide hydrochloride, Lot No. 950479,
from Medichem. Australia; and ethvlcellulose 10
cP. Lot No. 40792, from Hercules, France, were
sicved through a # 125 mesh (125 um) screen;
Hydroxypropylmethyleellulose (HPMC K 15M),
Lot Mo, MOSS3 was from Dow Chemicals USA;
Magnesium stearate and dibasic calcium phos-
phate were of USP grade,

Methods

Calculation of doses for sustained release meto-
clopramide hydrochloride: The total amount of
drug in a Sustamed Release preparation comprises
the normal dose (conventional dose), and the
sustaining dose. For metoclopramide, the half-life
15 4 hours, and conventional dose is 10 mg (4)

Therefore, sustamed release matrices of metoclo-
pramide hydrochloride should contain 30 mg of
drug,

Tablet Preparation: Flat-faced tablets of 10 mm
were directly compressed by an Erweka single
punch machine, Compaction was accomplished by
direct compression of blends containing 30 mg me-
loclopramude hydrochloride, cthyvleellulose 100 ¢P,
HPMC or their mixtures m different ratios and 1%
wiw magnestum stearate. The blends were made by
a tumbler mixer at a mixing time of 13 mimites and
tablets were prepared to quantify the following
variables:

-The effects of metoclopramide hvdrochloride and
polymer ratios on the drug release. Tablets
contained 100 or 200 mg of ethyleellulose 10 cP or
HPMC K15M.,

-The effects of HPMC and ethylcellulose ratios on
drug release. Tablets contained 200 mg of
HPMC:cthyleellulose at the ratios 1:3, :1 or 3: 1.
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-The effects of particle size and compaction
forces on drug release. Tablets contained 200
mg ethyleellulose of 2 different particle size
fractions: fing =125 pum . (between sievs 120 and
170 mesh) and coarsc > 0297 pum (between
sieves 50 and 30 mesh). Both particle sizes were
compressed at forces of 3, 10 and 15 tons,
-The effects of coating of tablets  with
cthyleellulose on drug release. Concave tablets
containing 30, 25 or 20 mg of metoclopramide
hydrochlonde were coated with ethyleellulose
solutions (ethylcellulose in chloroform) contai-
ning 0. 5 or 10 mg of drug respectively. At the
end all matrices had 30 mg of drug in both core
and coat
Dissolution Studies: Dissolution was deter-
mined by dissolution tester (Erweka tvpe DTA,
Germany) and the USP XXII (Apparatus I).
Dissolution method was used at a rotation spee
of 100 rev min‘i, m 900 ml distilled water or
phosphate buffer (pH 6.8) maintamed at 379C
(3). The concentration of Metoclopramide hyd-
rochloride was determined at 309 nm. Disso-
lution studies were performed n triplicate for
each batch of tablets.
Analyses of Drug Release: In order to inves-
tigate the mode of drug release from matrices,
the data corresponding to 5 up to 80% release
were fitted to Equations 1 and 2 (6).

Q=K " |

Q= K(t- " 2
Where () is the percent of drug released ar time
t. K; and K are dissolution rate constants. 1 is
lag time and n 1s the release exponent. The value
of n indicates the release mechanism. For ins-
tance n=0.5 shows square root of time kinetics
and n=1.0 shows zero-arder release (6).

RESULTS AND DISCUSSION
Effects of metoclopramide hydrochloride
polymer ratio on the drug release: Resulls
showed that by using polymers solelv, with the
erease of amount of polvmer, release of drug
decreased (Figs, 1 and 2). The release kinetics
from matrices composed of various amounts of
cthylecllulose or HPMC were analvzed by
equations 1 and 2, and are shown in table 1. It
can be observed that as the polymer content
increased, the release rate of the drug decreased
(valies of K| and K). The highest Ty, (time
for 50% of drug to be released) was obtained for

matrices contamning 200 mg  HPMC KI15M,
which occurs  following  water  absorption.
Similar results have been reported by Dabbagh
et al. (7) usmg ethyleellulose and propranolol
hydrochloride.

Investigation of the effect of pH of the media on
drug release showed that the release of drug
from matrices containing ethyleellulose in HCI
0.1 N. was rapid, but the pH of media (distilled
water or buffer phosphate solution, pH 6 .8) did
not have significant effect on the release of drug
from cthyleellulose matrices which might be due
to the solubility of metoclopramide hydrochlo-
ride in disulled water (8). Therefore, i other
experiments the dissolution tests were carried
out in distilled water.

Effects of HPMC : ethyleellulose ratios on the
drug release: Drug release profiles of tablets
prepared from different ratios of HPMC K15M -
ethylcellulose are shown in Fig. 3 and the data
obtamed from equations 1 and 2 arc presented in
table 1. As the proportion of cthyleellulose in the
matrix mereased, the release rate increased from

1 29%min 2 (S0mg ethylcellulose) to 3.1 8%min 2
{1530 mg ethyleellulose) The value of 'n' did not
change significantly when matrices consisted of
an admixture of two polvmers, The results
contirmed the finding of Ford et al (9, who
mvestigated the effect of replacement of HPMC
by diluents (%), The value of n between (.35
0.643, indicates a coupling of diffusion (case I)
and polymer relaxation phenomena (case II).
This finding shows that the presence of HPMC
resulted m erosion of the matrices (10). Because
matrices containmg 200 mg (3 : 1) of HPMC -
ethyleellulose, gave the best release rate (table 1)
and a high value of n (0.643), it was chosen for
further investigation (ideal formulation).

Effect of particle size and compaction forces of
ethyleellulose on drug release: As mentioned
previously, matrices were prepared from 2
different particle sizes of ethyleellulose: fine (less
than 0.123 pm) and coarse (more than 0.297 pm).
Fig. 4 shows the effect of compaction force on
drug release from matrices containing 200 mg
cthyleellulose {coarser than 0297 pm). Fig 3
shows drug release from fine particle size. The
data obtained from both grades of particle size
arc presented in table 2. As the particle size of
cthyleellulose mcreased, the release rate increased.
This may be due to facilitation of penetration of
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water into matrices when the coarser particle size
fractions were used, In both grades of particle size
of ethylcellulose, the effect of compaction foree
did not have significant effeet (p<0.02) on drug

release, except when the matrices compressed at
low compaction force (5 tons and coarse particle
size), a brost release of drug was observed, which
is indicated by negative value of 1 in table 2},

Table 1. Effect of ethylcellulose, HPMC K15M polymers or their nuxtures on the dissolution constants
from matrices containing 30 mg metoclopramide hydrochloride in equations 1 and 2. Results are the

mean + 5D of 3 determinations

| Polymer (mg) T50% Equation 1 l Equation2
HPMC:EC (min + 8D) Ky(%amin™) R K(%min™) H {
0:100 49.7+12 7.34 0492 | 755 | 0486 | 063
0200 184.1 £2.3 210 | 0607 260 | 0571 | 57
100:0 1320420 3.24 0559 4.12 0.518 | 580
200:0 400.0 £5.0 159 [ 0581 1.87 0.557 | 620
150:30 3000 +3.0 129 | 0.643 1.63 0606 | 660
100:100 197.0£25 194 | 06l 231 | 0381 | 486
50:150 1396218 | 318 | 0546 433 0493 | 767

Table 2. Effect of particle size of ethyleellulose and compaction foree on the dissolution constants from
matrices containing 30 mg metoclopramide hvdrochloride in equations 1 and 2. Results are the mean

+ 85D of 3 determinations

Force Mesh T50% Equation1 | Equation2

Ton (min +SD) | Kp(%min™) N | K(%min) n | L |

5 =0297 | 38.9+3.0 933 0475 023 120 | -497

10 >0.297 | 385428 457 0519 4.98 0.61 | 54

15 | »0297 | 396+08 7.39 0518 | 1030 044 | 42

5 <0.125 | 754+12 3.65 0605 | 394 0.59 12

10 | <0125 | 856+13 3.72 0.584 436 055 | 2.3
|15 | <0125 | 875+06 | 324 | 06l 432 | oss [ 43

Table 3. Effect of metoclopramide hydrochloride content on the surface of tablets on the dissolution
constants from matrices containing 30 mg metoclopranude hydrochloride in equations 1 and 2. Results

are the mean + SD of 3 deternunations

Core Coat T50% Equation 1 Equation 2

Mg Mg (min + 8D) K 3(%min™") n K{(%min™") N /
20 10 91.2 + 0.8 12.90 0.303 7.43 0405 | -196
25 | 5 161.0 + 1.1 6.32 0,406 6.30 0405 | 02
30 0 610.2 %68 002 | 1270 0.17 0889 | 593

Effects of ethylcellulose coating on the drug
release: Since the formulation of HPMC -
ethvlcellulose (3:1) was chosen as the ideal
formulation, matrices containing 30, 25 or 20
mg of metoclopramide in a core were made and
then covered by 0, 5 or 10 mg of cthylecllulose
solution  containing metoclopramide  hydro-
chlonde. The results for the effect of the amount
of the drug on the surface of tablets are

presented in table 3 and fig.6. Formulations
coated with § mg of drug (23 mg in the core and
5 mg in the coat), showed better release pattern
of the drug in comparison to the formulation
with no drug in the coating. This property was
not observed with tablets coated with 10 mg of
drug which showed very fast release. Coating of
tablets with ethylcellulose film (without drug),
changed the mechanism of the drug liberation
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and shifted it to near zero order rclease. The
resulting n values (0.889) mdicate near zero
order release (11). However it did not have
proper release rate, since Tsp, of release was
about 610 min (table 3) which mght be due to
change n the release pattern from matrix to
reservalr system. cllulose,

CONCLUSION
The use of HPMC or ethylcellulose alone did not
provide a proper release of metoclopramide
hydrochloride. Dissolution rates decreased as the

19

polymer content of the matrices mercased. Coating
of tablets with cthyleellulose alone, changed the
liberation mechanism of drug and shifted it w near
zero order release which might be due to change in
the release pattern from matrix to reservoir system
Matrices contaiming 25 mg metoclopramide hydro-
chlaride in a core coated with 5 mg of drug n
¢thylcellulose as a film, showed better release
pattern of the drug. The results showed that in all
cases, drug release was proportioned to sguare root
of time, excepl when matrices were coated with
ethylcellulose.

Reynolds, J. E. F. (ed}) Martindale, The Extra Pharmacopoeia, (1996) 3lth ed. Royal
Bruera, E.D., Mac Eachern, T. I, Spachynsky, K. A, Legatt, D F., Mac Donald, R. N, Babul, N,
Harsanyi, Z. and Darke A C. (1994) Comparison of the efficacy, safety and pharmacokintics of
controlled release and imumediate release metoclopramide for management of chronic nausea in
Rawlins, E.A. (19935) Bentley's Text Book of Pharmaceutics, 8th ed., Laxmen Publishers, Delh,
Ritschel, W A, Kearns, G.L., (199%) Handbook of Basic Pharmacokmetics, Sth edinon, Amernican

USP / NF, The United States Pharmacopica / National Formulary (USP23 /NF18), New York., pp:

Hogan, J1.E., (1991)
Mathematical modeling of drug release from hydroxypropylmethyleellulose matrices: Effect of

Dabbagh, M.A., Ford, J.L., Rubinstein, M.H.. Hogan, 1.E | (1996) Effects of polymer particle size,
compaction pressure and hydrophilic polymers on drug release from matrices containing ethyleelluse.

Budavari, S. (ed) The MERCK INDEX, An Encyclopedia of Chemicals, Drugs and Biologicals.

Ford. J L., Rubinstein, M.H., Mc Caul, F., Hogan, ] E., Edgar, P_I. {1987) Importance of drug type,
tablet shape and added diluents on drug release kineitics from hydroxypropylmethyleellulose matrix

. Dabbagh, M.A_, Ford, J.L ., Rubinstein, M.H., Hogan, J.E., Rajabi-Siahboorm, A R., (1999) Release

of propranclol hydrochloride from matrix tablets containing sodium carboxymehtyleellulose and

REFERENCES
I
Pharmaceutical Society, London, pp: 1228
patients with advanced cancer, Cancer, 74: 3204-3211
3
pp: 66 1-666.
q,
Pharamceutical Association, Washington, USA. , pp 479-303.
I
1795-17496.
6. Ford, JL., Mitchell, K., Ammstrong. D.J., Elliott, PN.C., Restron, C.,
temperature, Int. ) Pharm., 71: 95-104
7.
Int, J. Pharm. 140: 85-95.
8.
{1996) 12th edition. Merck and Co., Inc. N.J. USA,
4,
tablets. Int. J. Pharm, 40, 223-234
i
hydroxypropylmethylcellulose. Pharmamceutical Development and Technology, 4: 313-324,
11

. Ritger, P.L., Pcppas, N.A_, (1987) A simple equation for description of solute release. 11, Fickian

and anomalous release from swellable devices. ] Controlled Release, 5 37-42.



