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Effect of Hydrophilic Diluents on the Release Profile of
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Studies have shown that when compressing drugs with low aqueous solubility, the solubility of diluents selected is
very crucial as it influences the disintegration, dissolution and bioavailability of such drugs. Based on these reports,
the present study was undertaken to investigate the effect of some commonly used hydrophilic tablet diluents
(lactose, sucrose, mannitol and dextrose) on the in vitro release properties of griseofulvin from compressed tablets.
Griseofulvin granules and tablets were prepared using the wet granulation method. Tablet properties evaluated as
a function of the diluents used include, hardness, friability, dissolution profile and dissolution efficiency at 60 min.
Results obtained indicated variability in griseofulvin release in the presence of the diluents. The relative enhanced
dissolution effects of the four hydrophilic diluents is in the order of dextrose>sucrose>lactose>mannitol. All the
griseofulvin tablet batches produced exhibited a better drug release (in terms of rate and extent of release) than a
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commercially available tablet sample of griseofulvin (Fulcin®). The results of the dissolution efficiency (DE

)

60min

are 91.7, 83.5, 48.7, 35.3 and 15.6% for dextrose, sucrose, lactose, mannitol and fulcin®, respectively. The overall
results indicated that dextrose or sucrose can be utilised to improve the in vitro release profile and hence in vivo

bioavailability of griseofulvin from compressed tablets.
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Potential bioavailability problems are prevalent with
extremely hydrophobic drugs (aqueous solubility less
than 0.1 mg/ml at 37°) due to erratic or incomplete
drug absorption from the gastrointestinal (GIT)!"!. The
rate limiting step in the process of drug absorption
for such poorly soluble drugs is dissolution. In vitro
dissolution is often applied to predict the in vivo
product’s performance especially in cases of poorly
soluble drugs and extended release formulations!®.
Studies have shown that when rapidly soluble
(hydrophilic) substances are used as diluents (e.g.
lactose and sucrose) in tablet formulations it leads
to rapid disintegration and thus dissolution of the
tabletl),

Griseofulvin is a potent antibiotic fungistatic
drug that inhibits fungal cell mitosis by causing
disruption of the mitotic spindle structure, thereby
arresting the metaphase of cell division™°!. It is
administered orally in the treatment of dermatophyte
and ringworm infections of the scalp, hair, nails
and skin®. It is an essential drug in less developed
countries and especially Nigeria where diseases
and lack of elementary healthcare are the major
medical concern. However, bioavailability problems
due to solubility difficulties of griseofulvin have
proved a set back to the use of the drug. For years,
various efforts have been devised to combat this
difficulty and to improve the dissolution profile of
griseofulvin. Griseofulvin has been successfully
mixed with nontoxic, water soluble polymers
such as polyvinylpyrrolidone or hydroxypropyl
cellulose and spray-dried before treatment with
a wetting agent such as sodium lauryl sulphate
(SLS) or benzalkonium chloride!®”. Size reduction
of the powder molecules (ultramicronisation) 3"
and variations in certain formulation methods
has also been employed®. In the present work
the comparative performance of four hydrophilic
diluents (lactose, sucrose, mannitol and dextrose)
on the release profile of griseofulvin tablets
was investigated and compared with the release
performance of a commercial sample, Fulcin®.
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Griseofulvin® used in this study is a free gift from
Evans medical PLC, Nigeria. Lactose, sucrose,
mannitol and dextrose were obtained from EGA
chemicals, Germany, while maize starch was obtained
from May and Baker, England. All the other reagents
used are of Analar grade.

Four batches of griseofulvin tablets each containing
one of the hydrophilic diluents (lactose, sucrose,
mannitol and dextrose) were prepared using the wet
granulation method according to the composition
presented in Table 1. Griseofulvin powder, maize
starch and either of the hydophilic diluents (lactose,
sucrose, mannitol and dextrose) were mixed in a
specimen bottle for 10 min. A 5% w/w gelatin was
dispersed in distilled water to produce a mucillage.
The mucillage was incorporated into the powder
mixture in a mortar, titurated using a pestle to form
a homogenous damp mass and the damp mass was
screened through a 1.7 mm stainless steel sieve. The
screened granules were dried in an oven at 60° for 24
h, rescreened through a 1.00 mm stainless steel sieve
and stored in well closed specimen amber coloured
bottles.

Prior to compression, all four granule batches were
lubricated with 1% magnesium stearate. Lubricated
granules were compressed into tablets in a BMI
Manesty single punch tabletting machine fitted with
9.5 mm flat faced punches. Compression pressure

TABLE 1: FORMULA FOR PREPARING FOUR BATCHES
OF GRISEOFULVIN TABLETS

Ingredients Batches

| 1l ] v
Griseofulvin powder (mg) 100 100 100 100
Maize starch (mg) 50 50 50 50
Gelatin (mg) 25 25 25 25
Lactose (mg) g.s.to 500mg 320 - - -
Sucrose (mg) g.s to 500mg - 320 -
Mannitol (mg) g.s to 500mg - - 320 -
Dextrose (mg) g.s to 500mg - - - 320
Magnesium stearate (mg) 5 5 5 5

Four batches of griseofulvin tablets each containing one of the hydrophilic
diluents (lactose, sucrose, mannitol and dextrose) were prepared using the wet
granulation method and 60 tablets were produced for each batch
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was maintained at 282.5 MPa and 60 tablets were
produced for each batch. Tablet weights ranged from
475 to 546 mg. Prepared tablets were evaluated for
hardness, friability and assay of active ingredients
using standard methods!®°!,

The dissolution profile of griseofulvin in each tablet
batch was assessed using the USP XXI apparatus
2 (paddle method). The Erweka DT dissolution
apparatus fitted with a paddle that rotated at 100
rpm was used. The dissolution media consisted
of deionised water containing 540 mg% SLS
maintained at 37+1°. A tablet from each batch was
placed in a basket (mesh size 325 mm) immersed
and firmly suspended half way into the dissolution
media. A 5 ml sampling at predetermined time
intervals was followed by fresh equivalent volume
replacement with the dissolution media maintained
at the same temperature. Each withdrawn sample
was analysed spectrophometrically at 296 nm using
a UV 2102 spectrophometer. The concentration of
griseofulvin released over time was calculated from
the Beer’s calibration plot. The percentage amount
of griseofulvin released for each batch was plotted
against time. The dissolution profile data were
fitted into the dissolution efficiency (DE) equation
proposed by Khan and Rhodes!'”! as shown in
equation 1.

t
[ dr .
DE ==———x100...1, where Q is the percentage of

max *

drug dissolved at time, t and Q__ is the maximum
amount of drug released. The time taken for 50%
of griseofulvin to be released from each batch was
estimated from the dissolution profile curve. The DEs
were calculated at t equal to 60 min. Values plotted
are a mean of two replicate determinations.

All values are expressed as mean+SD (standard
deviation). Comparisons of all the data obtained
from the dissolution study were made using one-way
analysis of variance (ANOVA) with SPSS version 15.
Statistical significance of the corresponding P value
was tested at 5% confidence level (P<0.05) in all
cases.

The presence of the diluents had variable effects on
the hardness and friability of the tablets (Table 2).
According to some published works, uncoated
tablets with hardness of >4 kgf are considered
adequate for handling and transportation®?. From
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TABLE 2: SOME TABLET PROPERTIES OF THE
GRISEOFULVIN BATCHES

Diluents Parameters
Hardness Friability*  Assay (%)* DE60 T50%
(kgf)* (%) (min)
Lactose 9.0+1.9 0.12+0.01 100.9+0.00 48.7  29.30
Sucrose 4.2+0.8 0.45+0.03  106.0+0.04  83.5 6.16
Mannitol 6.6x1.6 0.15+0.01 100.1£0.00 35.3  45.14
Dextrose 5.8+1.0 0.34+0.02 99.3+0.02 91.7 8.15
Fulcin® 5.4+0.0 0.41+0.03 90.0+0.03 15.6 0.00

*The values are expressed as meansstandard deviations The values represent
the meanszstandard deviations for 10 tablets per batch. Statistical significance
between the batches were measured using one-way ANOVA with SPSS version 15

the results (Table 2), all the tablet batches are
considered adequate in terms of hardness. The
results for friability, also indicate that all the batches
were within the acceptable limit of <1%!®°. The
assay results of the batches ranged from 90.0
to 100.9% (Table 2). All the batches except the
commercial sample (Fulcin®) had released up to
70% of griseofulvin within 45 min. There was a
decrease in T, (time taken for 50% of the drug to
be released) as the DE increased. Batch D containing
dextrose as diluent, had the highest DE while the
commercial griseofulvin (Fulcin®) tablets had the
least DE of 15.6%. A graphical representation of the
dissolution profiles of the griseofulvin tablet batches
are shown in fig. 1. Dextrose and sucrose enhanced
the release of griseofulvin from the tablets than
lactose and mannitol.

Overall, there was a statistically significant increase
(P<0.05) in the dissolution rate of griseofulvin in
the presence of all the four hydrophilic diluents. It is
evident from the release of griseofulvin from Fulcin®
tablets, that the presence of SLS, a surfactant did
not result in enhanced solubilisation and/or release
of griseofulvin. For the test formulations, enhanced
release of griseofulvin could be attributed to the
combined effects of the hydrophilic diluents in the
formulation and the surfactant (SLS) in the dissolution
media. This result is consistent with earlier reports
that SLS possesses good solubilising capacity at
relatively low concentrations and could enhance
the dissolution of poorly water soluble drugs!!-!3l,
Investigations have also demonstrated that the
presence of surfactants influences tablet disintegration
and produces finer dispersion of disintegrated particles
with correspondingly larger surface area for drug
dissolution!!>!%1 Conflicting observations on the
usefulness of surfactants such as SLS and PEG 4000
in enhancing GIT absorption of drugs have been
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Fig. 1: Release profiles of griseofulvin from the formulated and
commercial Samples

The percentage concentration of griseofulvin released from
the lactose (—¢—), sucrose (—m—), mannitol (—A—) and dextrose
(—x—) formulations were compared with that of fulcin® (—xk—), a
commercially available sample. There was a significant increase
(P<0.05) in the amount of griseofulvin released from the batches
containing the four hydrophilic diluents than from the Fulcin®
tablets.

reported!'” '8, Enhancement as well as inhibition of the
GIT absorption and pharmacological activity of drugs
have been observed when surfactants were added to
drug formulations!'”. It has been stated that when the
effect of incorporated surfactants in a formulation
results in retardation of drug release, a special type of
complexation reaction between the drug and surfactant
may have taken place leading to aggregation of the
surfactant molecules (micelles)!'”!®). Surfactant exert
a two phase effect, which is concentration dependent.
Below the critical micelle concentration (CMC),
release/absorption of drugs may be enhanced due to
a better contact of drug with the dissolution medium
in vitro or absorbing membrane in vivol'”). It has been
observed that above the CMC, a portion of the drug
molecules may become entrapped in micelles and as
such, unavailable for absorption in vivo or release in
vitrol"). The release/absorption retarding effect usually
predominate at higher surfactant concentrations
because a larger fraction of the drug is bound to
micelles!™®. The phenomenon of micellization at
relatively high concentrations (540 mg%) might
be considered responsible for the poor release of
griseofulvin from the fulcin tablets.

The overall results indicated the usefulness of
dextrose and sucrose as effective hydrophilic
diluents that can be employed to improve the in
vitro release profile and hence in vivo bioavailability
of griseofulvin from compressed tablets. Lactose
and mannitol may not be recommended as the first
choice of diluents in the formulation of griseofulvin
tablets.
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