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Astep towards biopredictive dissolution:
Development of biphasic dissolution model for
vaginal tablets containing BCS class-Il drug

Safina Shaikh, B Pharm student and Balaji Yadav, B Pharm student, Vivekanand Education
Society’s College of Pharmacy; Archana Pokkalath, Research Associate, Electrolab India and
Aditya Marfatia, Director, Electrolab India, explain the role of biphasic dissolution for improving
the drug release from extended release tablets of poorly soluble drug

Introduction

In-vitro dissolution study is an
official test for evaluating
drug release from tablet and
capsule dosage forms. It is an
important quality control test
that determines release char-

Safina Shaikh

acteristics of the product over
time. Dissolution tests have
also been applied as a tool to
predict drug product per-
formance in vivo as a result to
minimise costly in-vivo bioe-
quivalence studies required to
approve a new drug product.
The routinely used dissolution
tests are performed in aque-
ous buffered solutions. Such
tests are well suited for a
quality control role. However,
for understanding the in-vivo

performance, conditions
which are more relevant in
the human body are needed
to be evaluated.

Biphasic dissolution sys-
tem simulates drug dissolu-
tion and absorption by the im-

|
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plementation of an immiscible
organic phase acting as an ab-
sorptive sink over the aque-
ous solution. In such a system,
a drug is dissolved into the
aqueous phase and then par-
titions to the organic layer de-
pending on its distribution co-
efficient. The movement of
the dissolved drug into the or-
ganic layer allows dissolution
in the aqueous phase to con-
tinue by preventing the drug
from accumulating in the

aqueous phase thus creating
sink condition. Biphasic disso-
lution system is particularly
suitable to study the in-vitro
dissolution of BCS class-II
drugs like Clotrimazole,
Ibuprofen and Nifedipine in

Archana Pokkalath

which dissolution rate limited
absorption is observed. It can
also be a valuable tool for de-
termining the partition and
distribution coefficient of the
drugs. Additionally, many
studies have reported IVIVC
correlation of the results ob-
tained from the biphasic dis-
solution and the AUC values
of the in-vivo studies.
Clotrimazole (CTZ), aBCS
class II drug, is widely em-
ployed in the treatment of

vaginal candidiasis. In the
presented study, a biphasic
dissolution test was developed
for the poorly soluble drug -
Clotrimazole using USP appa-
ratus II with a mini-paddle
(Electrolab, India) for suffi-

tablets in monophasic and
biphasic mediums.

In-vitro monophasic
dissolution study for
Clotrimazole ER tablets
Monophasic dissolution with

Aditya Marfatia

cient stirring of the organic
phase along with the conven-
tional paddle blade. The ob-
jective of the study was to de-
velop a method that mimics
the in-vivo drug behaviour
and also aids in improving the
sink conditions for Clotrima-
zole release from the formula-
tion. The experimental pa-
rameters associated with
dissolution were optimised to
discriminate dissolution of ex-
tended release Clotrimazole

700 ml pH 4.5 acetate buffer:
The dissolution test was per-
formed on Candid V6 ex-
tended release (Clotrimazole
100 mg) tablets manufactured
by Glenmark. The dissolution
studies were performed in the
pH 4.5 acetate buffer in order
to mimic the in-vivo pH condi-
tions for drug absorption via
the vaginal route. The
monophasic dissolution stud-
ies were performed using 700
ml pH 4.5 acetate buffer. The
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samples were collected at pre-
determined time intervals and
the dissolution media was re-
plenished post each collection
in order to maintain the sink
conditions. The drug concen-
trations were analysed spec-
trophotometrically.

Biphasic dissolution
strategy for Clotrimazole
ER tablets

The biphasic dissolution
medium, consisting of 200 mL
of n-octanol as an organic
phase and 700 mL of acetate
buffer pH 4.5 as an aqueous
phase, was placed in a dissolu-
tion vessel. An additional mod-
ification to the conventional
paddle was done by attaching
a mini-paddle for the uniform
mixing of the organic phase.
The paddle was rotated at a
speed of 50 rpm. 5 ml sample
was withdrawn from both the
phases at pre-determined in-
tervals and Clotrimazole con-
centrations were analysed
spectrophotometrically.

Results
Monophasic dissolution

Acetate buffer pH 4.5 was
selected as an aqueous phase
for biphasic dissolution test
since it mimics the pH of the
vaginal conditions. However,
due to the poor solubility of
the API in the dissolution me-
dia, this media was not suc-
cessful in providing sink con-
ditions for drug release from
the formulation with about
36.49 per cent drug releasing
at the end of 24 hours.
Biphasic dissolution

Since pH 4.5 acetate buffer
couldn’t achieve the required
sink for driving the drug re-
lease from the formulation, an
organic solvent - n-octanol
was added into the aqueous
buffer to develop biphasic me-
dia for dissolution. N-octanol
was chosen as the organic
phase based on the solubility
consideration in addition to
the fact that it is immiscible
with water, doesn’t evaporate
at 37°C, has relatively low vis-
cosity and has properties that
mimic biological membrane.
The appearance of Clotrima-
zole in the organic phase is the
result of two consecutive
processes, the dissolution of
Clotrimazole in the aqueous
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Figure 1: Biphasic dissolution set-up with the mini-paddle attachment to the conventional paddie blade
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Figure 2: Dissolution profile of Clotrimazole ER tablets in pH 4.5 acetate buffer (700 ml)
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Figure 3: Dissolution profiles of Clotrimazole tablets ER from the (A) aqueous and (B) organic phases in the
biphasic dissolution test. Mean values (n = 3) are shown; error bars represent maximum and minimum values
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phase followed by the parti-
tioning of Clotrimazole into
the organic phase. The cumu-
lative drug dissolved in the or-
ganic phase at the end of 22
hours was found to be 51.36
per cent.

Conclusion

The pH 4.5 acetate buffer
failed to provide the sink con-
ditions for the Clotrimazole
drug release from the formu-
lation (36.49 per cent drug re-
lease at the end of 24 hours).
The addition of n-octanol in
the dissolution medium was
found to be successful in im-
proving the drug release of
the poorly water-ssoluble
drug with 51.36 per cent drug
release in n-octanol at the end
of 22 hours. In addition, in the
biphasic buffer/octanol sys-
tem (intended to mimic the
fluid/tissue environment in
vivo), sink conditions of estab-
lished since the dissolved
drug in aqueous phase parti-
tions to the organic phase
which allows more drug to be
dissolved in the aqueous
phase. Hence, Biphasic disso-
lution could be effective in im-
proving drug release for
poorly water-soluble drug and
can be IVIVC tool in early ex-
ploratory studies during drug
development.
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association of Gangwal with
Barentz. It was followed by the
corporate presentation of
Gangwal given by Dr Gaurav
Yeola, General Manager, Tech-
nical Sales and Marketing,
Gangwal.

The first session started
with the insights given by Ran-
jit Gokhle, Director-Business
Development, Chemicals
NISSO CHEMICAL INDIA on
the topic 'Pharma Excipients
- Hydroxypropyl Cellulose'.
He gave an overview of hydrox-
ypropyl cellulose and its me-
chanical properties. He also
enlightened the audience with
HPCs applications in the
pharma industry.

The next presentation was
given by Dr Bhavesh Patel GM -
Technical pharma excipients
and nutraceutical ingredients-
Asia pacific region, Fuji Chem-

ical. He spoke about ‘Trou-
bleshooting of Formulation
challenges using specialty ex-
cipients’. Dr Patel explained
in detail the problem solving
applications from Fuji chemi-
cal, Japan concerning the
products like Neusilin
US2/Fujicalin/FujiSil.
Subsequently, Dr
Baidyanath Mishra, President-
Natural Products, Sarvotham
Care Ltd. touched upon 'Nat-
ural in Nutraceuticals: Global
Opportunity'. He gave a de-
tailed overview of nutraceuti-
cal market of India and also
highlighted his company's
journey in this sector so far. Dr
Mishra also stressed the bene-
fits of phytochemicals or phy-
tonutrients and their role in
preventing chronic diseases.
He also highlighted the formu-
lation challenges of nutrition

tablet design along with the
need of the hour as far regula-
tions of nutraceuticals are con-
cerned.

Dr Mitesh Phale, Global
Pharmaceutical and dermo
pharmaceutical marketing
manager Seppic, Paris while
speaking on the topic 'Opti-
mise your topical drug devel-
opments with versatile and
performant excipients',
touched upon API-centric for-
mulation solutions, building
the optimal dosage form and
matching texture to the appli-
cation site & medicine use.

Dr Saurabh Srivastava, As-
sociate Professor & Head, De-
partment of Pharmaceutics,
Associate Dean & Chair-Board
of Studies and Research,
NIPER Hyderabad shared his
insights on a very trending
topic 'Nanomedicines: Bench-

to-Bedside Challenges'. Talk-
ing about the major challenges
in clinical translation of
nanomedicines and products,
he highlighted four major
points i.e., lack of pilot and
large scale production, cost-ef-
fective outflows, unclear regu-
latory guidelines and compli-
ance along with challenges of
stability and reproducibility.
He also emphasised on the
FDA's perspective of nanoma-
terials and mentioned that aca-
demia, industry and regulatory
bridging is the need of the hour
for the overall growth of this
sector.

The last presentation of
the event was given by Rajk-
ishor Rajak, Marketing Man-
ager, DuPont on the topic
'DuPontTM LiveoTM health-
care portfolio & launch of
pharma TPE tubing for bio-

pharmaceutical process'. He
shared about the various
pharma solutions provided by
DuPont with a focus on
transdermal and topical.
He also explained that
DuPont™Liveo™Healthcare is
accelerating its investments
for the future of the bio-
pharma processing industry
by expanding its supply ca-
pacity of silicone elastomers
& tubing, and by enlarging its
single-use pharma product
lines with new Pharma TPE
Tubing. Liveo™Pharma prod-
uct lines help fulfill customer
requirements in terms of pu-
rity, performance, quality and
reliability.

The event was concluded
with a vote of thanks.
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