CHAPTER I

INTRODUCTION

Solid drugs administered orally fqr systemic activity must
dissolve in.the gastrointestinal fluids prior to their absorption.
Thus, the dissolution rate of drugs in gastrointestihal fluids could
influence the rate and"extent of their absorption. Inasmuch as the
rate of dissolution of assolid is a function of its solubility in
the dissolution medium, the latter could influence the absorption
of relatively insoluble dfhgé. -Drugsiwith poor solﬁﬁiiity'ére absorbed
with difficultly, and the fétevof:dissolution of such compounds in
gastrointestinal fluids is generally the rate controlling step for
absorption (1), 'To ensure the ﬁfdavailébility of a poorly soluble:
drug, USP XXI & NF XVI (2), requires almost &Qp preparatibns to bé

—

tested for dissoluticn. _ =

Solid dispersion | has been used to improve the dissolution
of poorly soluble [@rugs. | Ins6lid) disparsion|systems an insbluble
drug is dispersed with an inerg soluble solid matrix. Thevdiépersion
of a drug within a.water-soluble'carrier’effectively-cause a
reduction in'ﬁarticle size of the dispersed drug. :-Upon exposure to
the dissolution medium, the carrier dissolves rapidly and_the finely
dispersed particles are released with optimum properties for

dissolution.



Solid dispersions can be obtained by three main procedures:
by melting (fusion) method, by solvent (coprecipitation) mé?ﬁad, and
by meltipg-solventAmethod. Single and combined water-soluble carriers
have been used as carrier éystems for solid dispeisions. The-combined
water-soluble carrier éystem was reported to be better carrier system

for solid dispersions than the single water-soluble carrier system (3).

Prednisolone and indomethacin showed low solubilities in water

(4). Prednisolone has been included in a list of substances susceptible

to biological problems~(5)% Indomethgcin absdrption was»reported to

be formulation dependence and the drug has been classified under
demonstrating clinical idequivalence among its formulation (6). The
USP XXI & NF XVI (2) pequires minimum dissolution rates for both

prednisolone tablets and indomethadin'capsules.@

" In the present Study solid dispersion was applied to enhance’
the dissolution rates of these poorly‘water-soluble.drugs.» Coprecipi-
tation technique was éhosen to—prepare-solid dispersions in this
study because prednisoloﬁe decomposes to some degree at its melting
points (7) and dextrose also decompéses at high temperature, manifestedv

by an amber diScoloration.

Singleand, combined water~soluble carriers werejutilized.

System of dextrose-polyethylene glycol 4000 ( PEG 4000 ), dextrose-

sodium lauryl sulfate ( SLS ) were used as combined water-soluble
carriers for prednisolone and indomethacin coprecipitates. Dextrose,

PEG 4000, and SLS were also used as single carriers for both drugs.



PEG 4000, dextrose, and some surfactants are inert water-soluble
carriers which have béen employed in preparing solid dispersions of
many poorly water-soluble drugs. A surfactant, SLS, was seiected
because it alsobact as a lubricant in tablet formulation, the same
as - PEG 4000. Dextrose hﬁs long been utilized for tablet preparaiion

and it is nontoxic, inexpensive, and physiologically acceptable.

The objectives of the invesﬁigation were to:

1. . Formulate prednisclone tabléts and indomethacin tablets
from drug-single cafrier coprecipitates (drug-dextrose, drug-PEG 4000,
drug-SLS), drug-co%bined car:ier coprecipitatesA(drug-dextrose-PEG 4000,
drug-dextrose-SLS), drugssingle carrier mixtures (drug-dextrose,'
drug-PEG 4000, drug-SLS), dfug-combined carrier mixtures (drug-dextrose
-PEG 4000, drug-dextrose-SLS).

2. Compare the disintegration .times 6f tablets prepared ffom
coprecipitates with tablets pfepared froﬁ hixtures.

3. Compare the dissolution raterbf drug from tablets coniaining
drug-carrier(s) coprecipitates and drug-carrier(s) physical mixtures.

4. Study the effect of the amount of carriers on the dissolution
rate of drug from these tablets.

5. Study' the ‘effect of-types-of carriers’'on the dissolufion
of these tablets. .

’6. Evalua;e the influence of the combined water=soluble carriers
ahd the single water-soluble.carriers on the dissoluiioh-rates of

prednisolone and indomethacin tablets.



Literature Review

1. Historical Background

A number of ﬁodern therapeutic agents are poorly SOIubIel

» in the aqueous fluids oftgastrointestinal‘tract. -Consequently,‘tﬁe
in-vivo dissolution rate of thesé combdunds is low and their |
gastrointestinal absorption tends tos/be incomplete and erratic.
Since dissolution rate is directly proportional to the surface area,
one may incréase the rate by deéréasing particle size of the drug.
The greater the surface area, rapid the diésolution and thereby,
faster absorption, provided that the absorption is rate limited

by the dissolution process.

In 1961, Sekiguchi and ©bi (8), becamé the first to propose
the use of solid dispersions to increase dissolution and oral
absorption of poorly water-soluble drugs. ,They'inveStigated‘thg.
formation of a eutectic.mixture between the drug and a physiologically.
inert water-soluble-carrier. ' The physical mixture of drug and carrier
was heated, and the drug was dissolved in the melted carrier. . They
found that the coolea sample, contained, finely, dispersed drug particles

in the carrier matrix.

Goldberg et al. (9) suégested the. use of solid solutions
in order to reduce the particle size of drugs. . This techniqué,:now
calied tﬁe melt method, essentially involves dissolving the drug
in a melted carrier and flash-cooling the liquid (or melt) to form

a homogeneous dispersion. Tachibana and Nakamura (10) reported a



novel method for preparing aqueous colloidal dispersions of 9-carotene
by using water-soluble polymers such as polyvinylpyrrolidone. They
dissolved the drug and the polymer carrier in a common soivent and
then evaporated the solvent completely. .A colloidal’dispersion was

obtained when the coprecipitate was exposed to water.

Chiou and Riegelman (11) .advecédted the application
of glass solution to increase'dissoiutipn rates. This glassy state,
or glass solution, exhibited Very rapid dissolution rates'with many

drugs such as griseofudvin/(12) ‘and sulfabenzamide (13).

It was proposed that the enhancement of dissolution and
absorption rate of various drugs dispersed in a carrier was primarily

-due to the molecular and colloidal dispersion of the drug in the
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highly water soluble carrier ¢i1,12,14).

To date two.so0lid dispersion systems, Gris-PEG (Sandoz-
Wander) a griseofulvin=polyethylene glycol solid dispersion and
Cesamet (Lilly) a nabilone~polyvinylpyrrolidone solid dispersion,

are known to have reached the market place..

2._ Definition of Solid Dispersions

The 'most widely used definitioén of solid dispersions is
that put forward by Chiou and Riegelman in 1971 (12). The term
refers to the dispersion of oné or more active ingredients in an
inert carrier or matrix a; solid state prepared by melting, solvent,

or melting-solvent method.



Depeﬁding on whether the matrix is water soluble, the drug's
dissolution can be decreased or enhanced. 4 water-soluble carrier
results in a fast release of the drug from the matrix, and a poorly
soluble or insoluble carrier leads to a slower release of thé drug
from the matrix. To achieve a fast .release of a drug from the matrix,
it is generally necessary that the active drug be minor component

in the dispersion system in terms of the percent weight.

5. Methods of Preparation

Solid dispersions& can be obtained by three main procedures:
3.1 By.melting method (fusion technique)
3.2 By solvent methodr(goprecipitation technique)
’3.3 By-melting-solvent_meth&d

3.1 Melting or Fusion Method

A4

In this method, the.physicalgmixture of a drug and a water-
soluble carrier was heated diréctly until.if melted. The melt mixture
was then cooled and solidified rapidly in an ice bath under vigorous

stirring. The final .solid mass was crushed, pulverized, and sieved.:

Before_a 'Ssolid dispersion 'can be prepared by the melting
method, .the drug must chemically,stable -in, the melted carrier.
Color changes in the ﬁelt or shifts in the ultraviolet spectfum
generally indicate instability. ® Differential thermal anhlysis'(DTA)
and thin layer chfomatography ;ré useful tools tq‘test for drug
stability. ' The drug must also dissolve in the molten carrier if the

melting method is to be successful (15). -



The melting method has been employed to improve dissolution
rates of many poorly soluble drugs such as griseofulvin (11),
diazepam (16), digitoxin (17), tolbutamide (18), dicumarol (19),

and prednisone (20).

For the melting method polyethylene glycol of 4000, 6000,
and 20000 molecular weights have been employed exteﬁsively as inert

water-soluble carriers.

3.2 Solvent.or Coprecipitation "Method

This method entails the dissolution of a physical mixture
of drug and carrier in a-common solvent, followed by evaporation

of the solvent and resultant coprecipitation of drug and carrier.

The solvent system used'in tge;preperation of dispersions
is exceedingly importaht. The‘ingrediehts of the aispersion should
be-Very soluble in the solvent, or crystallization of one may take
place eefore the other—and—a—uniform dispersion will be derived

(15).

Polyvinylpyrrolidone ~(or povidone) has, been-a popular cheice
as an inert carrier for dispersions prepared by solvent method.
Among several examples; griseofulyim (21 sulifathiazol e (22),
feserpine(23), digoxih(ék):demonstrated faster dissolution rates
when they were dispersed in polyvinylpyrrolidone ( RVP ) by the

solvent method.

Due to chemical stability.to heat, solid dispersions with



PVP and deoxycholic acid can only be prepared by the solvent method,

since both materials ha?e mélting points above 170’C (15).

PEG 4000, PEG 6000, and PEG 20000 also have .been utilized
as carriers for coprecipitation of some poorly soluble drugs such

as diazepam (16), chlorothiazide (25), tolbutamide (3), and griseofulvin

(11).'

3.3 Melting-Soivent Method

Chiou and Smith (26)" formed solid dispersions by dissolving
the solid active ingredients in a solvent and subsequently
inéorporating the solution into a molten carrier. The mixture was
then solidified. In case& where the active constituent was a liquid,
the liquid was simply mixgd with the molten carrier and solidified

by cooling (12).

-4, Comparison between the Methods of Pfeparing Solid Dispersions

i

- Elworthy and ‘Lipscomb (27) found that the-release rate of
tolbutamide from solia dispersiohs in polyethylene glycol 4000 or 6000

was greater from coprecipitated Hispersions,than from fused dispersions.

McGinity et al. (16) prepared melt and coprecipitates of

sul fabenzamide. A comparison of the dissolution rates“indicated that

coprecipitation technique was sdperior than the melting technique in the
cases of. sulfabenzamide-mannytol and sulfabenzamide-PEG 6000

solid dispersions, but fusion technique was superior in the cases of -

sulfabenzamide-urea and sulfabenzamide-dextrose solid dispersions.,



Anastasiadou et al. (16) demonstrated that solid dispersions
of diazepam in FEG 4000 prepared by coprecipitation methcd produced
more diazepam dissolution rate enhancement than the solid dispersions

prepared by fusion method.

The nalidixic acid~-hexamine and nalidixic acid-Myrj 59
coprecipitates were found to yield ol Aalidixic acid dissolutioh
improvement than the nalidixic acid-hexamine andbnalidixic'acid-Myrj 59
prepared by fusion method (28). However, nalidixic acid-urea coprecipi-

tates showed less dissolitien rate enhancement comparing to the nalidixic

acid-urea fusion system/(29).

Suvanakoot (30) showed that coprecipitation technique was
superior to fusion techmique in term of diecsolution rate enhancement

~ of phenylbutazone and tolbutamide using PEG 20000 as the inert carrier.

From these studies : coprecipitafion technique, in most caseé,
appeared to yield better dissolution rate improvement of poorly water
soluble drugs than the fusion technique. Besides, by using solvent
method thermal decomposition.of drugs. on,carriers could be prevented

because of the low temperature Trequired for the evaporation of organic

solvents.

5. Coprecipitation Technique

Coprecipitate can be prepared by three procedures:
5.1 Simple evaporation
5.2 Lyophilization

5.3 Spray drying
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5.1 Simple Evaporation

By this procedure the solution containing drug and carrier
is evaporate by simple technique such as by using vacuum pump,

v by the help of cold air stream, or by applying some heat.

Although small scale production pf coprecipitates by this
method is rather simple, large scale batéhes present many problems.
These problems are solvent recovery, drying of the sample, uniformity
in rates of evaporatiomy solvent flammability and toxicity, and

batch reproducibility™ (150"

5.2 Lyophilization

VA new methéd_of preparing coprégipitates was reported by
Gibbs et al. (31). The drug, an experimental tricyclic anti-depressant,
aﬁd the carrier,vpoloxamer &07, were dissolved in dioxane, and the
solvent was removed by 1yophilizétion. ~The improvementé in drug |

dissolution and absorption were evident.

Suvanakoot (30) demonstrated that solid dispersions of
tolbutamide and~phenylbutazone’ i FEG 20000 produced faster dissolution
rates than the physical mixtures of the drugs with PEG 20000.

By comparingiithree techniques of ipreparing the 'solid.dispersions,

it was found that freeie—drying technique gave the fastest dissolution
vrates for both drugs, folloqed by solvent method and melting method
respectively:. However, differences in dissolution rates among freeze-
drying, direct melting, and solvent methods gppeared to be very small.

Freeze-drying offered the most rapid cooling procéss of all methods
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available for preparing the solid dispersions. The particle size
would be in an extremely fine state of subdivision due to the extremély
high viscosity of the excipient at the low temperature and the short

time interval for completion of solidification during freeze-drying.

McGinity (15) concluded that lyephilization appeared to be
a very promising technique for large-scales.productions, its use could
eliminate several difficulties associated with the preparation of

coprecipitates by the sclwent method.

5.3 Spray Drying

Corrigan et al. (32) prepaféd o\ d dispérsions of indomethacin,
naproxen,_ketoprofen, and ibuprofen iﬁ'PVP by spray drying technique.
Drug and FVP were dissolved in alcohoigéJ§olvent. The solvent was
"dried by spray drier. Samples preparédlgy-co-Spraj drying indomethacin
and PVP were amorphous. The release rate from the amorphous phase
was over‘twenfy tiﬁes that observed from puré“indomethacih.‘ The
physical‘stabiiity of ipaomethacin as an amorphous phase improved
when the drug wds co-spray aried with=TVR, the.effect increased as
the pféportion of [FVP in the solid.increased. Co-spray drying naproxen,
ketoprofen, or, ibupxofen with sufficient FPVP élso gave amorphous

solid products.

From the aforementioned study spray drying technique seemns
to be another choice for large-scale productions of coprecipitates.
However, further investiguations are needed in order to support this

idea.
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6. Fast-release Mechanism of Coprecipitates

Molecular or colloidal dispersion hés been proposed as the
ﬁecﬁanism for eﬁhancement of dissolution and absorption rate of
various arugs dispersed in some linear polymer (11,12,14). Molecular
or colloidal dispersibn can be achieved by coprecipitation in the
form of interstitial solid solution (ﬁZ). Goldberg et al. (9)
suggested that a solid Solution cf a poorly . soluble drug in a fapidly
soluble carrier causedi;n improvement in dissolutionvrate because
the particle size'ofkthé drug.in the solid solution was reduced to

‘a minimum state, i.e., it8 molecular size.

The limited solubility ©f a drug in another solid_can arise
in a number of ways. This may occuf throughvsubstitution in the
crystal lattice, occupétion in an dnterstitial space or by fitting
into sites of crystal imperféctions. These are schematically

illustrated in Figure 1.

oNaL TIONS
SussTIT) INTERSTITIAL YN T A
: SPACE

FIGURE 1. Schematic (2-dimensional) of the types of substitution-
which may occur in crystalline material. ’
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Water-soluble crystailine polymers of high molecular weight
appear to be logical choices for~interstitial solid solutions.
Polyethylene glycols, which are highly crystallite in nature, are
believed to be capable of entrapping low molecglar weight compounds

in their interstitial space (12).

High viscosity of polyﬁers is another factor which may
contribute to thé.fo?mgtion of metastable solid solutions (12).
The crystallization of the drug is retarded aue to reduced solqte
migration and the difficultlj‘in nucleation of the drug in the viscous
medium (11,12). The shért interval of solidification is critical
in formation 6f metastable solid ~solutions therefore, in the solvent
method of preparation, the gsntrol of teﬁperature and time of
evaporation are very importént to the ' final physical properties of

the solid dispersions (11).

Molecular and‘colloiAal dispersion also can be obtéined
by glass dispersion-or glass solution (32)e  The lowerldensity of
glasses resulting from the moleculér framework in the glasses
coculd provide theAenvironment for the_dispersal of drug molecules.
Such dispersionsiwould be expected to rapidly dissolve in aqueous
media. Drugs dispersed in.g%ass matrices of dextrose, galactose,
and -sucrose have been reporfed-fo éxhibit §ery rapid dissolution
rates (13,33). Pure polyvinylpyrrolidone and some 6ther polymers
dissolved in the organic solvents may bécomé'glassy after the

evaporation of the solvents (12).

The low lattice energy of the glass solution is another



reason for faster dissoclution rate of the drug in the glass solution
(12). Increasing in viscosity as the solvents evaporate may inhibit
crystal growth resulting in the presence of the drug in a very fine

state of subdivision (12).

The metastable nature of the glassés can be a prdblem, as
they can undergo devitrification (crystalliiation)r Citric acid
has been shown to form gla§s disper#ion systems with a.number of
drugs (11,34). These glésses.will deVitrify with time. However,
the resulting dispersion is believed to contain the drug in a very

fine state of subdivisions

During the process of forming a solid dispérsion the individual
componénts ﬁay precipitate in'differéht s0lid phases from those
present in a similar mixture i.e. as polymorphic, solvated, or
amorphous bhase..,Thg physical forms‘produced.are a function of the
solidificafién technique, the solvent medium, the specific drug

carrier system‘and| the relative proportion 6f the components present

(35).

If the new phases produced 4n (thelsolid dispersion‘have a
higher solubility, remain stable in the dispersion and do not rapidly
revert to“the less sfable form/ on contact with diss¢lution medium,
then enhanted dissolution from the dispersion over the mechanical
mixture can be expected. ‘The nature of the carrier plays an important

role in maintaining the stability of many high energy drug phases.
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Many carrier materials readily form soluble complexes with
drugs thereby enhancing the drugs apparent solubility (12). Deshpande
and Agrawal (36) prepared copreqipitates of chlorpropamide and
PVP 10000, #4000 and 700000. Théy demonstrated ﬁhat the-increaée-
in»disspluﬁion rate produced by thé coprecipitates could be due to
»cOmplex formation between the drug and/ LVP. FVP also has been fouhd

- to form soluble complexes wifh hydrofluméthiazide (37) and glibeﬁclamidé

(38) during coprecipitatient

Water-soluble Carriefs_ﬁhemselves can improve the dissolutioﬁ
rate of poorly water-soluble dfugs.'“The carrier material as it
dissolQes may have a solubilizipg effect on the druge. This could be
especially important in the diffusion layer surrounding the drug
particles where séturated solutions offthe drug would be found.

The solubifity of many comypounds is know; to be markedly increaéed

in the presence of urea apd other organic'compounds (12,29).

Ih a coprecipitate where each crystallite of drug is surrounded
by a water éoluble crystals,.there will be good wettability and
dispérsibility of the /drug in the [dissolution media. The'enhaﬁced
wettability of the drug should yetard any_.agglomeration or:aggrégation

of the particles which can slow: the dissolution| process.

Quite'oftéh a coprecipitéte does not entirely belong to any'
of the fast release_mechanisms discussed but is made up of combinations
of different mechanisms:_ The sulfathiazole dispersed at‘high
concentration in PVF may be.present as indi?idual sulfathiazole'ahd

sulfathiazole-PVP‘comblex molecules, amorphous and polymorphic

o+

013501 -
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sulfathiazole, and possible an amorphous sulfathiazole-PVF complex

(12).

7. Model for Dissolution of Molecular or Colloidal Dispersions

In solid dispersion system where the carrier dissolves
bringing dispersed drug into the dissolution medium, drug release:
is dependent on the produect of the carrier dissolution rate and the

ratio of drug present (35).

Gy =G Ay " (Equation 1)
A
‘C‘
Gd = The dissollition rate ofi the drug per unit surface area
Gc = The - dissolution rate of ‘the carrier per unit surface area
A = The componént céncentratién in the system

Dissolution” froum high carrier weight fraction system of

PVP-sulfathiazole (22) and PEG-drug (35) is consistent with equation 1.

Furthersconfirmation ,of .carrier, controlled dissolution from.
PVP dispersions, was obtained for hydrocortisone, prednisone, and
clonazepam systens, (350, Ity isgapparent-Inompegua tion 1 that if the
presence of drug does not interfere with dissolution of the carrier,
the absolute release rate of the different drugs at a given weight
fraction should be the same. ‘The relati&e change in drug dissolution

rate becomes

Eﬁ = G, Ay "(Equation 2)
G0 Go Ac
G = The intrinsic dissolution rate of the drug
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Thus the relative rate of release from a given carrier is
inversely proportion to the intrinsic dissolution rate (or solubility)

of the drug.

7. Methods of Determination of Solid Dispersion Systems

Although characterization of thel dispersion may notvbe
required”fo satisfy regulatory agencies, it is necessary fér evaluation
of the drug's physical stability in the binary system and also for
détermination of the lot-toe-lot rerroducibility of a given ﬁhysical

type.

Differential thermal analysis,ﬂx-ray crystallography, infrared
" spectroscopy, microscopy, and-disscolution rate studies can all be
used to evaluate the dispersion in the powder and in the final dosage

form.

9. Single Water-soluble Carriers

Over thirty different materials have beén examined as
potential carrier substances as)skownsiniTable™1c(35) . Theée carriers
vary widely in chemical and physicochemical properties. A large
proportion‘howéver @reliclaseifiedlas either-s&gars, scluble polymers,

surfactants ‘or soluble acids.

Among those carriers, most of the reported investigations
have focused on dispersions made with polyvinylpyrrolidone (EVEF) and

poiyethylene glycols (PEG).
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Citric acid

Succinic acid

Table 1. Materials Tested as Carriers for Solid Dispersions
SUGARS POLYMERIC MATERIALS SURFACTANTS
Dextrose Poly#ihylpyriolidone " Polyoxyethylene stearate
Sucrose Polyvinylpolypyrrolidone Renex 650
Galactose Polyethylene _ Poloxamer 188
‘Sorbitol Texafor ATP
Maltose Methylc - "--Hneoxycholic acid
Xylitol Pecti | “Tweens .
Mannitol

Lactose

ACIDS

Urea

ﬂ‘lJEJ’J‘VlE‘J’WﬁWﬁﬂﬂ%

%rethane

quﬂﬁﬂim 11N Y
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Polyethylene glycols can trap significant_amounts of drug
in their helical interstitial space. WhenuPEG.dispersions are
prepared with their drug fraction greater than their solid solubility,
ultrafine suspensions of the drug are produced. Although these
dispersions exhibit much fastér dissolution rates than the pure drug,

they are relatively slower dissolving than those dispersions containing

the drug ih its molecularly dispersed form.

PEG polymer also-acts as-a protective colloid in retarding

. the coagulation, aggregation, or coarsening of the fine crystallites
before solidification.(12). The‘increasing viscosity imparted by PEG
can inhibit'drug cryspal Jgrowth resﬁlting in the presence of the drug

- in a very-fine state of subdivision hence improving the drug dissolution.
4 .

10. Combined Water-soluble Carriers

In 1978, Allen et al. (26) preﬁareaqsolid dispersion tablets
- of prednisone and hydrocortisone by usiﬁg combined water-soluble
carriers (50% sorbitol-50% hannitol, 50% sucrose-50% mannitol) and
siﬁgle water-soluble-carrier (sorbitol, mannitol, sucrose). The
result revealed, that.the 'solid diSpersioh tablets~of the mannitol
system had the fastest dissolution rate, followed by 50% sorﬁitol-

50% mannitol s 50%~suerose~50% mannitolsy .sorbitol systems respectively.

Later on Geneidi et al. (39) dispersed glibenclamide, by
fusion method, in mannitol, sorbitol, 50% mannitol-50% sorbitol and
found that solid dispersion systems of 50% mannitol-50% sorbitol

produced the fastest dissolution rate of glibenclamide.

‘
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Mixture of Sorbitol-mannitol (1:2) was also shown to be
excellent water-soluble carriers for hydrochlorothiazide solid

dispersion prepared by fusion method (40).

Miralles et al. (3) in 1982 conducted a study on the influences

j" PEG 4000, PEG 6000, .
& (dextrose-PEG 6000,

olbutamide from its

of single water-soluble carri
mannitol) and combined w
‘mannitol-PEG 6000) on t
coprecipitates; Combi systems in various
ratios were found to ssolution rate of

tolbutamide than sing

From these invest i s/ -combine ater soluble systems seem

to be a new trend of prepa e: s01id dispersions in providing a better

_:i-"‘ -4 "

improvement in dissolution ra e of an insoluble drug than single
L=

water-soluble carrier's

::::;;:::::::::f______';'
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" Prednisolone

Prednisoclone occurs-as an odorless, white or almost white,
crystalline hygroscopic powder with a bitter taste. Prednisolone
exhibits melting point 4f the srange of 230°C to 235 C. It decomposes

to some degree at the melting point (7).

One gram of prednisolone ‘dissolves in 1300 ml of water, 27 ml

of dehydrated alcohol, 30 ml of &lcohols

Prednisolone is glucocorticoid. It has been included in a
list of substancés‘susceptible to biological problems (5). As a
result, the USP requires a minimum dissolutioh rate for prednisolone
tablets. The USP XX requires 60% dissolufion in 20 minutes for

prednisoloné tablets (7).
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Indomethacin
?o —C1
h _ '
CH
T
CHZCOOH
CH3O

Indomethacin occurs.as.a pale yellow to yellow-tan crystalline
powder. It shows polymorphism, one form melting at about 155°C and

the other at about 162 C.

Indomethacin is pragtically insoluble in water. One gram
of indomethacin dissolved /in 50 ml of alcohol, 30 ml of chloroform,

4O ml of ether. : o) !

Indomethacin is a very low aqueoﬁé-séluble drug. It has been
widely use§ as anti-inflammatory analgesiq in rheumatoid arthritis,
spondylitis, and osteoartﬁritis, and to a lesser-extent in‘gout.

Its absorption is_reported. to.be. formulation depeqdénce and the drug
has been classified under deﬁonstrating clinical inequivalence ahong
its formulation(6). The USP.XXI & NFE XVI (2) requires 80% dissolution

in 20 minutes for indomethacin capsules.
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Anhydrous Dextrose

Anhydrous dextrose occurs as colorless crystals or as a white,
crystalline or granular powder. It is odorless and has a sweet taste.

Its melting point is about 83 C.

One gram of dextrose dissolves in about 1 ml of water and in
about 100 ml of alcohol. It is more soluble in boiling water and in

boiling alcohol.

Dextrose has long been utilized in the preparation of
pharmaceutical dosage formy and the.only difference in its past
use ana‘the newly proposediuse is in the physical state. In the past,
it has been used in physical mixtures, now it.is suggested that it
be used as a solid dispersion carrier in glassy stage (33). The
sugars enjoy many advantages over other forms of solid disperéion
carriers because they are nontoxic, inexpensive{ and physiologically

acceptable.

Polyethylene Glycol 40QO

Polyethylene [glycol (4000 | éiccurs asan almost tasteless,
creamy-white, hard, wax-like solid or flakes or white free flowing
powder with‘a faint. characteristec odof. Its melting.point is in
the range of 53°C to 56°C and it remains stable up to 13500. It

exhibits viscosity of 76 to 110 centistokes at 100 C.

One gram of PEG 4000 dissolves in 3 ml of water, 2 ml of
alcohol, g_ml of chleroform. It is practically insoluble in ether,

but soluble in many organic solvents.
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Polyethylene glycol LO00 is a lubrlcant in tablet formulation.
It has been used as a water-soluble carrier in preparing copreclpltates

of some drugs such as diazepam (16), tolbutamide (3).

Sodium Lauryl Sulfate (SLS)

Sodium lauryl sulfate oc

1" as white or light-yellow crystals

or flakes havingva slight

One gram of so solves in 10 ml water,

\\ ,xﬁhhhx.lly insoluble in

1d is also used as a

forming an opalescent

chloroform, ether, an

Sodium laury
lubricant in tablet f ncorporated into

tablets of some poorly e their dissolutions.

4
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