Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12

For personal use only.

DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 11(12), 2137-2142 (1985)

THE EFFECT OF NONIONIC WATER SOLUBLE CELLULOSE
POLYMERS ON THE SETTLING OF DRUG PARTICLES

S.L. Law
Pharmaceutics Research Laboratory
Department of Medical Research
Veterans General Hospital
Taipei, Taiwan
Republic of China

ABSTRACT

The influence of nonionic water soluble cellulose
polymers, hydroxypropylmethylcellulose and hydroxyethyl-
cellulose, on the settling of ibuprofen particles and
the sediment behavior has been investigated. Results
for hydroxypropylmethylcellulose systems showed that
the higher the viscosity of the medium the slower the
particle settling velocity. Heavily caked suspensions
were obtained after particles settling. It was probably

due to the gel network formation in the sediment,

INTRODUCTION

Nonionic water soluble cellulose polymers are the
common use suspending agents in controlling particles
settling1_6. It has been demonstrated previously that

these polymers are adsorbed at the particle interface
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and affect the particle stability by steric stabilization
or flocculation depending on the concentration used7'8.
The present work investigates the suspending effect of

two groups of nonionic water soluble cellulose polymers
on the settling of ibuprofen particles and the sediment

behavior.

MATERIALS AND METHODS

The nonionic water soluble cellulose polymers used
were hydroxypropylmethylcellulose (HPMC, Pharmacoat

603, 606 and 615) and hydroxyethylcellulose (HEC,

’

Natrosol 250R L and J) as described previously7 8. The

drug used was ibuprofen7’8.

Suspensions of ibuprofen were prepared according

to the previous procedures7'8

. The concentration range
studied for HEC was from 0.1 to 3.0 g/dl and for HPMC
was from 0.5 to 3.5 g/dl. Sedimentation volume (SV)
and redispersibility (RV) were recorded as described
previously7'8.

RESULTS AND DISCUSSION

The settling curves plotted as SV against time are
shown in Figqgures 1, 2 and 3 for HPMC 603, 606 and 615
systems respectively. The curves show that the higher
the viscosity of the medium the slower the particle
settling velocity which is as predcited by Stocks' law.

In the settling of the ibuprofen particles in the

HEC solutions studied, it was difficult to justify the
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Fig. 1 Settling curves for ibuprofen in the presence of HPMC 603.
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Fig. 2 Settling curves for ibuprofen in the presence of HPMC 606.
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Fig. 3 Settling curves for ibuprofen in the presence of HPMC 615.
[m] [ ] [ ]

Concentration (g/dl): 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Viscosity (10 3ym™%s): 2.5 3.7 7.0 12.5 19.5 32.0 51.1

measurements due to most of the aggregated particles
floated on the upper part of the suspensions. However,
from the sedimentation volumes, it showed a voluminous
structure of aggregates in the polymer concentration
range of from 0.1 to 1.5 g/dl; whereas, from 2 to 3
g/dl, in the majority cases, the particles were suspended
in small structured flocs and a small portion of the
particles settled down forming a hard caked sediment.
The redispersibility of the HPMC-ibuprofen
suspensions after 36,000 revolutions of redispersion
the sediments were resuspended little. The sediments
were heavily caked. The appearance of the surpernatants

after redispersion showed that a greater degree of
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turbidity was found at low concentrations than at
high concentrations.

It was suggested previously that multilayer
adsorption will occur at high polymer concentrations7.
Therefore, in this study, as polymer concentration
increases, more polymers are adsorbed on to the surface
of the particles forming a multilayer. When the
particles are settled, the adsorbed polymers form a
large structure of molecular network in which the
interwoven polymer chains in the network hold the
particles strongly. This is somewhat like the approach
of gel formation of the cellulose polymers in the
sediment.

ACKNOWLEDGMENT

The author wishes to thank Dr., J.B. Kayes for
helpful discussion.
REFERENCES
1. R.L. Whistler, "Industrial Gum'", 2nd ed., Academic
Press, London, i973.
2. P.W. Gerding and G.J. Sperandio, J. Am. Pharm. Ass.
Pract. Ed., 15, 356 (1954).
3. C.T. Lesshafft Jr. and H.G. Dekay, J. Am. Pharm. Ass.
Pract. Ed., 15, 410 (1954)
4, J.J. Pienta Jr., A.D. Marcus and B.E. Benton,
J. Am. Pharm. Ass. Pract. Ed., 15, 414 (1954).

5. Natrosol, Hercules Incorporated , 1978.

RIGHTS

i,



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12

For personal use only.

2142

6.

7.

8.

Klucel,

S.L. Law and J.B. Kayes,

15, 251 (1983).

S.L.

Law and J.B. Kayes,

in press.

Hercules Incorporated, 1976.

Int. J. Pharm.,

Drug Dev. Ind.

LAW

Pharm.,

RIGHTS

ir



