CHAPTER I
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Literature Review
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he concept of solid dispersion was first introduced
by Sekiguchi and Obi (1,6) in 1961 as a novel method for
reducing drug particle size. They showed that formation
of a eutectic mixture of the poorly water soluble drug,
sulphathiazole, and the physically inert, water soluble

carrier, urea, produced an increased dissolution and



absorption of sulphathiazole. Subsequent publications have
developed the research area of solid dispersion to envelop

both fast release and sustained release products.
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Procedure

‘This method
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Melt the drug-carrier mixture, cool to form a
homogeneous solidified dispersion, and deminute the

resolidified product.



Advantages

—simplicity_and economy.

-no use of toxic solvenf;.

-possible to obtain a supersaturation of a drug
in the system by quenching the melt rapidly from high

temperature.

be used due -of e pal degradation or

sublimation

jed m may be tacky or unhandable.

method was initally

used by Tachib{g$—

Procglure
fi B ININS Wﬂ'lﬂ svitable organic
solvent, evaporate the solvent (wigh or without aids of heat

or vacila)| 20| phieibh 14 39 et ST

called "copre01p1tate" or‘"coevaporate" (1))«

Advantages

—thermal decomposition of drugs or carriers can
be prevented.

—-high melting point carriers can be used.



Disadvantages

—higher cost of preparation.
-difficulty in selection of a common volatile
solvent since the chosen carriers are generally hydrophilic

but the drugs are hydrophobic.

of melting meth%a H;v‘ thiﬂdevelopment of the

"melting-solvent"method. Small quantities of organic

solvents wguﬂqﬁﬂ Elmvj w’*ﬂqn ﬁe solution was

added to the molten carrifer and the resultantssolution was
evapor&ﬂnarﬂrﬁlj mu mng mﬂtlllaﬂntages of
both mggting and solvent methods. However, it is only
limited toAdrugs with a low therapeutic dose, e.g. below 50
mg. The feasibility of this method has been demonstrated
for spironolactone and griseofulvin dispersions in

polyethyleneglycol 6000 (1, 6).



3. Influence of Carriers on Drug Release (6, 8)

The selection of the carrier has an ultimate
influence on the dissclution characteristic of the dispersed
drug. A water—-soluble carrier combined with a poorly

water-soluble drug results in a fast release of the drug

from the matrix and a le or insoluble carriers

combined with a good rug leads to a

retardation of drug matrix.
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very fine, almost ubmicron range (11).
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-non¥toxic.
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phys1ca ly and thermally stable with a low melting point.
The carrier and drug should be miscible in the liquid state.
-for solvent processes, it should be soluble in a
variety of organic solvents.
-preferably increase the aqueous solubility of the

drug.



—chemically compatible with the drug and in the solid
state it should not form strongly-bonded complexes with a
strong association cbnstant which may reduce dissolution
rates.

-pharmacoiogically inert.
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The physicochemical structures of these dispersions
play an important role in controlling their drug release.
Six representative structures have been outlined (6, 10) as

representative of interactions between carrier and drug:



1) Simple eutectic mixtures.

2) Solid solutions.
3) Glass solutions and glass suspensions.

4) Amorphous precipitations in a crystalline carrier.
5) Compounds or complex formations.

6) Combination.

Regarding t ‘ re of a solid dispersion
system, many metho valuate the dispersion
in the powder and orm. These methods
include thermal tion, electron
microscopy, spec
dissolution-rate d€! ‘ p. \Results from these methods,
due to their diffeuyt }‘iﬁgih;_-.y' 'y may often be
conflicting and car B

interpretation.
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within the dispersion.
The increase of specific area due to this particle
size reduction generally increases rates of dissolution.
2. The amorphous form precipitate of the drug in
the crystalline carrier.

Since the amorphous .form is the highest energy



form of a pure'drug, it produces faster dissolution and
absorption rates than the crystalline form. However éhe
presence of metastable, crystalline form which has a higher
solubility can also increase dissolution rate.

3. The absence of aggregation and agglomeration

between hydrophobic drug particles.
4. Many carrie H//s the aqueous solubility of
drugs and may have led bo mic &onmental solubilization
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Many of advantages claimed derive from their rapid

dissolution rates which produce increases in vivo rates and
extent of absorption of many drugs (10-22). Therefore, the
dosage of solid dispersed drugs could be decreased {(1:;-18).
The increased dissolution and associated rapid absorption

may reduce proportion of drug metabolized presystemically



(23). Moreover, it is possible that the solid dispersion
technique can be used to obtain a homogeneous distribution
of a small amount of drugs at solid state, to stabilized
unstable drugs (1, 6), to dispense liquid or gaseous
compounds (24), to formulate a fast-release priming dose in
a sustained-release dosage . m, nd to formulate sustained-
release or prolonged-r L ns of soluble drugs by

using poorly solubl
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Since many dispersions contain amorphous or

molecularly dispersed drugs, they are often susceptible to
changes during storage (1). Hardening on storage of the
melts of griseofulvin with either PEG 6000 or citric acid
(11), brittleness of hy&roflumethiazide—PEG system (1),

crystallization in indomethacin-PEG 6000 solid dispersions
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(1) which led to reduction of dissolution rates are examples

of aging effect.

Solid dispersions are temperature-sensitive (22, 3I)
and are very moisture sensitive too. This is because the

chosen carriers are usually water soluble and hygroscopic.

Consequently high humiditi ’ induced changes resulting

in dissolution decre:ﬁ R & ispersions (22, 32).

However, )jay be system specific.
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Rationale

Ibuprofen (35-38) (see also Appendix A) is a
phenylpropionic acid derivative which has analgesic, anti-

inflammatory, and antipyretic actions. It is extensively
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used in the treatment of rheumatoid arthritis, osteocarthritis
and other musculoskeletal disorders. In Great Britain, there
was a reclassification of ibuprofen from prescription-only
medicine (POM) to pharmacy-only (P) medicine, available as
over—the-counter (OTC) drug in 1983 (39). The Food and Drug
Administration (FDA) also Woved the OTC marketing of

ibuprofen (40). In )’ rofen has been widely used

and the cost of tre 1& na‘é@nsnle. It is one of the
' ‘-.'Eﬂ'l Drugs of Thailand.

drugs in the Nati

Gillespie _ r "‘- “econducted relative

bioavailability o “ Jy "  _ ble ibuprofen oral

oreover, although

nonsteroidal anti-

inflammatory drug e.g. aspirin, indomethacin or

phenylbutazﬂﬂﬁﬁ%%ﬁlﬂﬁqﬁ?s such as nausea,

heartburn, and epigastric paln are Stlll the most frequent

adversaeﬁﬁta qm mﬂ:m 'ﬁr‘g ﬂﬂﬁrﬁ E}»re severe

gastrointestinal reactions, such as ulceration and bleeding

(38). If the dissolution rate of the water insoluble
ibuprofen can be iméroved, the absorpfion rate (i.e.
bioavailability) may be increased and its dosage may be
decreased. Thus, the possibility of local gastrointestinal

irrition may also be reduced because of the shorter resident
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time of the drug in the éut {42).

In this study, the dissolution rate of ibuprofen was
éxpected to be increased through the preparation of solid
dispersion in popular carriers, i.e. polyethyleneglycols

(PEG 4000, PEG 6000 and PEG 20000), polyvinylpyrrolidone

(PVP K-30 and PVP K-90),. ) d mannitol. Cross-linked

insoluble polyvinyl )s an excellent tablet
disintegrant, whi n effective carrier
of some solid diy 4 was also used in
this work. Both i l solvent ili

The expected prod '”.Wj'ga d 1 .rfsion which composes
of the appropriate g i ‘-;”; of carrier and ibuprofen,
easy to prepare, sf . BT Uﬂ flﬁ iedly improve the

dissolution rate of

The purposes ef 4 V;ﬁ_, investigation were to

buprofen in various

tﬁnethods .
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3. investigate the influence of types of carriers on

carriers using bﬂlh fusion and solven

the dissolution of ibuprofen from solid dispersions compared

to ibuprofen alone.

4. compare the effect of preparation method of solid

dispersion on dissolution rate of ibuprofen.
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5. study the effects of other factors such as
particle size and storage of solid dispersion on dissolution

rate of ibuprofen.

6. demonstrate an approach of dissolution rate

enhancement of poorly water—soluble drugs.
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