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ABSTRACT

Modern analytical techniques are playing key role in assessing chemical quality standards of medicine. This analytical
techniques are required for fixing standards of medicines and its regular checking. Out of all analytical techniques, the
technique which is widely used to check the quality of drug is known as chromatography. UV/Vis spectrophotometers,
including diode array detectors, are the most commonly employed detectors. These detectors acquire absorbance data over
the entire UV-visible range, thus providing the analyst with chromatograms at multiple, selectable wavelengths, spectra of

the eluting peaks and also peak purity.
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INTRODUCTION

Quality can be defined as the character, which defines
the grade of excellence. A good quality drug is
something, which will meet the established product
specifications, can be safely bought and confidently used
for the purpose for which it is intended. To get a good
quality drug, the manufacturing for making a drug should
have quality built into it [1].

Analytical chemistry is the science that seeks
ever improved means of measuring the chemical
composition of natural and artificial materials [2].
Analytical chemistry is a sub discipline of chemistry that
has the broad mission of understanding the chemical
composition of all matter and developing the tools to
elucidate such compositions [3].

The analytical way deals with quality standards
which are assigned for products to have desirable
efficacy of the medicines [4]. Sample representing any
batch are analyzed for these standards and it is assumed
that drug/medicine which is having such standards are
having desire effect on use. Quality control is a concept,
which strives to produce a perfect product by series of
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measures designed to prevent and eliminate errors at
different stage of production. The decision to release or
reject a product is based on one or more type of control
action [5].

Modern analytical techniques are playing key
role in assessing chemical quality standards of medicine.
This analytical techniques are required for fixing
standards of medicines and its regular checking. Out of
all analytical techniques, the technique which is widely
used to check the quality of drug is known as
‘CHROMATOGRAPHY" [7].

METHODOLOGY
UV-Spectral Analysis of Clobazam
Instrumentation

Instruments used were UV-visible double beam
spectrophotometer model Shimadzu UV1800 with one
cm matched quartz cells and AJ-Vibra electronic balance
manufactured by Essae Teraoka Ltd., Made in Japan. The
glass wares used in each procedure were soaked
overnight in a mixture of chromic acid and sulphuric acid
rinsed thoroughly with double distilled water and dried in
hot air oven for prior use. The absorption spectra of
standard were carried out in a one cm quartz cells over
the range of 200-400 nm.
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Preparation of standard stock solution

Weigh accurately 10 mg of Clobazam into 10 ml
volumetric flasks. Then add sodium hydroxide and
methanol in the ratio of 80:20 to dissolve the drug and
then volume was made up to 10 ml with mobile phase.
The concentration of standard stock solution is 1 mg/ml.

Preparation of working standard solution

Transferred 5 ml from the above standard stock
solutions in to 50 ml volumetric flasks and diluted up to
the mark with mobile phase to get working standard
solution of concentration 0.1 mg/ml. From this 2ml is
diluted to 10 ml to get 20pg/ml.

Determination of A max

Most of drugs absorb light, UV wavelength
(200-400 nm) since that contains aromatic double bonds.
The solution containing 10ug/ ml of Clobazam was
prepared and scanned over the range of 200-400 nm
against acetonitrile as blank using Shimadzu UV1800
double beam UV spectrophotometer.

Calibration Curve for Clobazam

From the stock solution, a concentration of
various dilutions gives 30, 40, 50, 60, 70, 80, 90 pg/ml
concentration of clobazam respectively. The absorbance
was measured using UV spectrophotometer [8].

Method development of Clobazam drug by RP-HPLC
Instrumentation

Instrument used — Shimadzu Model CBM-20 A/20
Alite HPLC system equipped with an SPD MZ20A
prominence photodiode array detector (250 mmx4.6 mm,
5 mm particle size) maintained at 25°C.

Elution type - Isocratic elution

Mobile Phase- acetonitrile and water (60:40, v/v)

Flow rate- 0.8ml/min

Sample volume- 20uL

Stock solution- 1000 pg/ml

Preparation of stock solutions

Clobazam stock solution (1000 pg/ml) was
prepared by weighing 50 mg of clobazam in a 50 mL
amber volumetric flask and making up to volume with
mobile phase. Working solutions for HPLC injections
were prepared on a daily basis from the stock solution in
a solvent mixture of acetonitrile and water (60:40, v/v)
(mobile phase). Solutions were filtered through a 0.45
mm membrane filter prior to injection.

25 tablets from each brand (CLOBA and
CLOZAM) were procured, weighed and crushed to a fine
powder. Powder equivalent to 50 mg Clozabam was
accurately weighed into a 50 mL volumetric flask and
made up to volume with mobile phase. The contents of
the volumetric flask were sonicated for 30 min to enable
complete dissolution of Clozabam. The solution was

Page |2

filtered and the filtrate was diluted with mobile phase. 20
mL of these solutions were injected into the system and
the peak area was recorded from the respective
chromatogram [9].

Method Validation

The method was validated for the following
parameters: linearity, precision, accuracy, selectivity,
robustness, limit of quantitation (LOQ), limit of detection
(LOD) and system suitability [10].

System Suitability Test

System suitability test is an integral part of the
chromatographic method. These tests are used to verify
that the resolution and reproducibility of the system are
adequate for the analysis to be performed. System
suitability tests are based on the concept that the
equipment, electronics, analytical operations and samples
constitute an integral system that can be evaluated as a
whole. System suitability testing provides assurance that
the method will provide accurate and precise data for its
intended use [11].

Linearity

The linearity of an analytical procedure is its
ability (with in a given range) to obtain the test results
which are directly proportional to the concentration
(amount) of analyte in the sample.

Linearity of an analytical procedure is

established minimum of five concentrations. It is
established initially by visual examination of plot of
signals as a function of analyte concentration of content.
If there appears to be a linear relationship, test results are
established by appropriate statistical methods (i.e., by
calculation of the regression line by the method of least
squares).
Linearity test solutions for the assay method were
prepared from a stock solution at different concentration
levels and 20 pL of each solution was injected into the
HPLC system and the peak area of the chromatogram
obtained was noted [12].

Precision

The precision of an analytical procedure express
the closeness of the agreement between a series of
measurements obtained from multiple sampling of the
same homogenous sample under the prescribed
conditions. The precision of an analytical procedure is
usually expressed as the variance, standard deviation or
co-efficient of variation of a series measurement.

System precision

A system precision is evaluated by measuring
the peak response for the six replicable injection of the
same standard solution prepared as per the proposed
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method. The %RSD is calculated and it should not be
more than 2%.

Method precision

A method precision is evaluated by measuring
the peak response for six replicate injection of six
different weigh of sample solution prepared as per
proposed method. The %RSD is calculated and it should
not be more than 2%.

Determination

The intra-day precision of the assay method was
evaluated at three concentration levels (10, 20 and 50
mg/mL) (n=3) against a qualified reference standard. The
inter-day precision study was performed on three
different days i.e. day 1, day 2 and day 3 at three
different concentration levels (10, 20 and 50 mg/mL)
(n=3). The %RSD of the obtained assay values at three
different concentration levels was calculated.

Recovery Study (Accuracy)

The accuracy of the assay method was evaluated
in triplicate at three concentration levels (80, 100 and
120%), and the percentage recoveries were calculated.
The study was carried out in triplicate at 18, 20 and 22
pg/MlI

Limit Of Detection (LOD)

The limit of detection (LOD) is defined as the
lowest concentration of an analyte in a sample that can be
detected, though not necessarily quantitated. It is a limit
test that specifies whether or not an analyte is above or
below a certain value.

ICH has recommended some method for
determining the limit of detection. The method may be
either instrumental or non-instrumental. Limit of
detection (LOD) based on standard deviation of the
response and the slope of calibration curve.

3.3=
LOD =

=

S = Slope of calibration curve
S = Standard deviation of the response

Limit Of Quantification (LOQ)

The limit of Quantitation (LOQ) is defined as
the lowest concentration of the analyte in a sample that
can be determined with acceptable precision and
accuracy under the stated operational conditions of the
method.

Limit of Quantitation (LOQ) is also based on
standard deviation of the response and the slope of

calibration curve.
il s

5
S = Slope of calibration curve

LOQ =
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S = Standard deviation of the response
Determination  of  the  detection and
quantification limits was performed based on the
standard deviations of y-intercept and the slope of the
least square line parameters as defined in the
International Conference on Harmonization (ICH) Q2
guidelines

Robustness

The robustness of the assay method was
established by introducing small changes in the HPLC
conditions which included wavelength, percentage of
acetonitirile in the mobile phase (58 and 62) and flow
rate (0.7 and 0.9 mL/min). Robustness of the method was
studied using six replicates at a concentration level of 20
pg/mL of Clobazam

Forced Degradation Studies/Specificity

Forced degradation studies were performed to
evaluate the stability indicating properties and specificity
of the method. The study was intended to ensure the
effective separation of clobazam and its degradation
peaks of formulation ingredients at the retention time of
clobazam.

All solutions for use in stress studies were
prepared at an initial concentration of 1 mg/mL of
clobazam and refluxed for 30 min at 80°C. All samples
were then diluted in mobile phase to give a final
concentration of 50 mg/mL and filtered before injection.

Acid And Alkaline Hydrolysis

Acid decomposition was carried out in 0.1M
HCI and alkaline degradation was conducted using 0.1 M
NaOH and refluxed for 30 min at 80°C. After cooling the
solutions were neutralized and diluted with mobile phase.

Oxidative Degradation

Solutions for oxidative stress studies were
prepared using 3% H,0, at a concentration of 1 mg/mL
of Clobazam and after refluxation for 30 min at 80°C on
the thermostat the sample solution was cooled and diluted
accordingly with the mobile phase.

Thermal Degradation

For thermal stress testing, the drug solution (1
mg/mL) was heated in thermostat at 80 1C for 30 min,
cooled and used. The drug solution (1 mg/mL) for photo
stability testing was exposed to UV light for 4 h UV light
chamber (365 nm) and analysed [13].

Results And Discussion
UV-Spectral Analysis of Clobazam

With the help of a UV spectrophotometer and
with dilutions of medication (20ug/ml) in solvent the
absorbance of bivalirudin in the UV range of 200-400
was determined. [14,20] At 230 nm, the maximum
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absorbance was determined and thus the absorption
maximum of the drug was determined. The results were
shown in figure 3.[21,24]

Preparation of calibration curve

Concentration of various dilutions 30, 40, 50,
60, 70, 80, 90 pg/ml concentration of clobazam has done.
The regression values were also calculated to be 0.997,
and the calibration values have been shown in table 1.

Chromatogram of Clobazam

Clobazam stock solution (1000 pg/ml) was
prepared by weighing 50 mg of clobazam in a 50 mL
amber volumetric flask and making up to volume with
mobile phase. [25,28] Working solutions for HPLC
injections were prepared on a daily basis from the stock
solution in a solvent mixture of acetonitrile and water
(60:40, v/v) (mobile phase). Solutions were filtered
through a 0.45 mm membrane filter prior to injection.

20 pL of these solutions were injected into the
system and the peak area was recorded from the
respective chromatogram.[29]

The representative chromatogram obtained for
Clobazam is shown in Fig. 5 A and those of marketed
formulations are shown in Fig.5 B-C.[30]

Method Validation
The method was validated as per ICH guidelines
with respect to parameters defining linearity, precision,

Figure 1: Schematic diagram of HPLC
He sparging
N

solvent delivery
system
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accuracy, LOD&LOQ, Repeatability and Recovery
study.

The number of theoretical plates, peak tailing
and resolution factor were determined to define system
suitability parameters for Clobazam. The results for

system suitability data are listed in Table 2

Validation Parameters
Linearity and Range

The linearity of response obtained between 30 to
90 pg/ml concentrations and calibration curve were
obtained by plotting absorbance versus concentration
data and treated by linear regression analysis.[32,37] The
calibration curve equation for clobazam is Y= 0.0248x
and calibration curve was found to be linear in the above
mentioned concentration and correlation coefficient (R?)
was 0.9977. The linearity and range resulted from
regression analysis of bivalirudin was found to be 30-
90ug/ml.

Precision
Repeatability

Repeatability has been determined by analyzing
samples 60 pg/ ml of clobazam for six times and
measured at 230nm. The results are reported in Table 3

Inter-day precision

This was done by analyzing formulation by same analyst
but for six days subsequently. The results are
summarized in table 4
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Figure 2: Method validation Parameters

Method Validation

Figure 3: Absorption spectra of clobazam
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Figure 4: Linearity curve of Clobazam
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Figure 5: Representative chromatograms of Clobazam (50 mg/mL) (A), Cloba (400 mg) (B), and Clozam (400 mg)
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Figure 6: Representative chromatogram of clobazam (50ug/mL), on Acidic (A), alkaline (B), Oxidative (c), Photolytic
(D), and Thermal (E) degrtadation

5000 -
4000 -
3000 -
2
z
2000 -
N A
1000 - A C
4SS V.
D
0 E
T T T T ‘ T T T T | T T T T | T T T T | T T T T | T T T T | T T T T ] T T T T ' T T T T |
0.0 1.0 2.0 30 4.0 50 6.0 70 8.0 9.0
Time(min)
Table 1: Calibration data of Clobazam
S. No Concentration (ug/ml) Absorbance (nm)
1 30 0.651
2 40 0.891
3 50 1.158
4 60 1.412
5 70 1.695
6 80 1.941
7 90 2.201
Table 2: System suitability parameters
S.NO System Suitability Parameters Clobazam
1 Theoretical plates per column 8576
2 Symmetry factor/tailing factor 1.27
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Table 3: Intraday precision of clobazam

S.No Concentration (ug/ml) Absorbance at 230 nm Statistical analysis (n=6)
1 1.412
2 1.405
3 60 pg/ml 1.419 Mean=1.416+0.006
4 1.423
5 1.418 %RSD= 0.42
6 1.420
Table 4: Interday precision of clobazam
S.No Concentration (ug/ml) Day Absorbance at 230 nm Statistical analysis at 255 (n=6)
1 1 1.411
2 2 1.399
3 60 pg/ml 3 1.405 Mean=1.407+0.008
4 4 1.411
5 5 1.419 %RSD= 0.56
6 6 1.398
Table 5: Accuracy Data of Clobazam
S.No Recovery Concentration Absorbance Amount found % Recovery
1 25% 50ppm 1.141 49.90 99.81
50ppm 1.143 49.91 99.63
50ppm 1.140 48.55 99.9
2 50% 60ppm 1.396 59.88 99.78
60ppm 1.397 59.96 99.87
60ppm 1.396 59.96 99.89
3 100% 80ppm 1.903 79.95 99.89
80ppm 1.90 79.81 99.81
80ppm 1.901 79.85 99.91
Table 6: Percentage Assay of Clobazam
Brand Name Label claim Concentration Absorbance Average %Assay
Onfi 10 mg 60ppm 1.415
Onfi 10 mg 60ppm 1.411 1.413 99.97
Onfi 10 mg 60ppm 1.413

Table 7: Forced degradation studies of Clobazam

Stress condition Drug recovered (%) Drug decomposed (%0)
Standard drug 100 0
Acidic hydrolysis 92.20 7.80
Alkaline Hydrolysis 97.15 2.85
Oxidative degradation 94.35 5.65
Thermal degradation 99.94 0.06
Photolytic degradation 99.85 0.15

ACCURACY

The accuracy, specificity, suitability and validity
of the proposed methods were satisfied by conducting
recovery studies.[38] A known quantity of the drug was
added to the pre analyzed sample formulation at 25%,
50% and 100% levels. The percentage recovery was
calculated and given in table 5
Limit of detection & limit of quantification

The Limit of Detection (LOD) and Limit of
Quantification (LOQ) were 0.2158 pg/ ml and 0.6915
pg/ml respectively.

Estimating the commercially available clobazam
dosage form

Twenty tablets were weighed accurately and the
average weight of each tablet was calculated. The tablets
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were powdered well with the help of glass mortar and
pestle. Tablet powder equivalent to 1 tablet weight was
weighed accurately and transferred to a 10 ml volumetric
flask.[39] Then add small quantity of methanol: 1 NaOH
and sonicate it for 30 min to dissolve the drugs
completely and then the volume was made up to the mark
with the diluent and filtered through 0.45 pm membrane
filters.[40] From this, 2 ml was taken and diluted t0100
ml with diluents to get 20 pg/ml concentrations. The
absorbance of this solution was measured at 230 nm
against diluent as a blank. This procedure was repeated 3
times. The results are summarized in table 6

Establishment of stability indicating method for
assessment of degradation behaviour

The stressed samples were assayed using
developed RP-HPLC method. The following degradation
behavior was observed under different stress conditions
for the high-performance liquid chromatography studies
on clobazam. [41]

The result of various stability assessments on
clobazam given in table 7. Typical chromatograms
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obtained following the assay of stressed samples are
shown in fig 6.

CONCLUSION

In order to develop an effective RP-HPLC
method, most of the effect should be spent in method
development and optimization as this will improve the
final method performance. A well-developed method
should be easy to validate. Keeping in this mind we
developed methods for determination and validation of
clobazam in bulk and pharmaceutical dosage forms by
RP- HPLC with some improvements than the existing
methods.

The analytical procedure described for assay
was specific, linear, precise, accurate, and system
suitable for determination of Clobazam in bulk
and pharmaceutical dosage forms. The observations of
the validation parameters such as accuracy, precision,
specificity, linearity, shows that the developed methods
can be employed for routine analysis of bulk and tablets
form of clobazam. The result obtained from the
validation parameters met the ICH and USP requirement

as well as obeys BEER’S law.

REFERENCE

1.

Al-Marzougi A, Shehatta I, Jobe B, Dowaidar A, et al. Phase solubility and inclusion complex of itraconazole with
beta-cyclodextrin using supercritical carbon dioxide. J. Pharm. Sci. 95, 2006, 292-304.

2. Babak V.G, Baros F, Boulanouar O, Boury F, Fromm M, Kildeeva N.R, Ubrich N, Maincent P, et al. Impact of bulk
and surface properties of some biocompatible hydrophobic polymers on the stability of methylene chloride-in-water
miniemulsions used to prepare nanoparticles by emulsification—solvent evaporation. Colloids Surf. B 59, 2007, 194—
207.

3. Balakrishnan P, Lee B, Oh D, Kim J, Hong M, Jee J, Kim J, Yoo B, Woo J, Yong C, et al. Enhanced oral
bioavailability of dexibuprofen by a novel solid self-emulsifying drug delivery system (SEDDS). Eur. J. Pharmacol.
72,2009, 539-545.

4. Chen H, Shi S, Zhao M, Zhang L, He H, Tang X, et al. A lyophilized etoposide submicron emulsion with a high drug
loading for intravenous injection: preparation, evaluation, and pharmacokinetics in rats. Drug Dev. Ind. Pharm. 36,
2011, 1444-1453.

5. Choi H, Lee B, Han J, Lee M, Park K, Yong C, Kim Y, Kim C, et al. Terfenadine- cyclodextrin inclusion complex with
antihistaminic activity enhancement. Drug Dev. Ind. Pharm. 27, 2001, 857-862.

6. Choi H, OhY, Kim C, et al. In situ gelling and mucoadhesive liquid suppository containing acetaminophen: enhanced
bioavailability. Int. J. Pharm. 165, 1998, 23-32.

7. Craig D.Q.M, Barker S.A, Banning D, Booth S.W, et al. An investigation into the mechanisms of self-
emulsificationusing particle size analysis and low frequency dielectric spectroscopy. Int. J. Pharm. 114, 1995, 103-110.

8. Ee S, Duan X, Liew J, Nguyen Q, et al. Droplet size and stability of nanoemulsions produced by the temperature phase
inversion method. Chem. Eng. J. 140, 2008, 626-631.

9. Joscelyne S, Tragardh G, et al. Food emulsions using membrane emulsification: conditions for producing small
droplets. J. Food Eng. 39, 1999, 59-64.

10. Kim C, Park J, et al. Solubility enhancers for oral drug delivery: can chemical structure manipulation be avoided? Am.
J. Drug Deliv. 2, 2004, 113-130.

11. Kobayashi I, Nakajima M, Mukataka S, et al. Preparation characteristics of oilin-water emulsions using differently
charged surfactants in straight-through microchannel emulsification. Colloids Surf. A 229, 2003, 33-41.

12. Li D, Oh Y, Lim S, Kim J, Yang H, Sung J, Yong C, Choi H, et al. Novel gelatin microcapsule with bioavailability
enhancement ofibuprofen using spray-drying technique. Int. J. Pharm. 355, 2008, 277-284.

13. LiuW, Yang X.L, Ho W.S, et al. Preparation of uniform-sized multiple emulsions and micro/nano particulates for drug
delivery by membrane emulsification. J. Pharm. Sci. 100, 2011, 75-93.

14. Mc Clements D. Food Emulsion: Principles, Practice, and Techniques. CRC Press, Boca Raton, FL. 1999



Gunukula Priyanka & Deepthi P., / IJPRA / 13(1), 2023, 1-10. Page |9

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Myers S, Shively M. Solid-state emulsions: the effects of maltodextrin on microcrystalline aging. Pharm. Res. 10, 1993,
1389-1391.

Nakashima T, Shimizu M, Kukizaki M, et al. Membrane emulsification by microporous glass. Key Eng. Mater. 61-62,
1991, 513-516.

Nakashima T, Shimizu M. Preparation of monodispersed O/W emulsion by porous glass membrane. Kagaku Kogaku
Ronbun. 19, 1993, 984-990.

Nakashima T, Shimizu M, Kukizaki M, et al. Particle control of emulsion by membrane emulsification and its
application. Adv. Drug Deliv. Rev. 45, 2000, 47-56.

Nazir H, Lv P, Wang L, Lian G, Zhu S, Ma G.H, et al. Uniform-sized silicone oil microemulsions: preparation,
investigation of stability and deposition on hair surface. J. Colloid Interface Sci. 364, 2011, 56-64.

Ni H.M, Kawaguchi H, Endo T, et al. Preparation of pH-sensitive hydrogel microspheres of poly (acrylamide-co-
methacrylic acid) with sharp pH-volume transition. Colloid Polym. Sci. 285, 2007, 819-826.

Odds F, Ors M, Van Dorsselaer P, Van Gerve F, et al. Activities of an intravenous formulation of itraconazole in
experimental disseminated Aspergillus, Candida, and Cryptococcus infections. Antimicrob. Agents Chemother. 44,
2000, 3180-3181.

Omi S, Kaneka A, Nakayama A, Katami K, Taguchi T, Iso M, Nagai M, Ma M.G.- H, et al. Application of porous
microspheres prepared by SPG emulsification as immobilizing carriers of glucamylase (GLUA). J. Appl. Polym. Sci. 65,
1997, 2655-2664.

Oh D.H, Balakrishnan P, Oh Y.K, Kim D.D, Yong C.S, Choi H.G, et al. Effect of process parameters on nanoemulsion
droplet size and distribution in SPG membrane emulsification. Int. J. Pharm. 404, 2011, 191-197.

Saag M, Dismukes W, et al. Azole antifungal agents: emphasis on new triazole. Antimicrob. Agents Chemother. 32,
1988, 1-8.

Schréder V, Behrend O, Schubert H, et al. Effect of dynamic interfacial tension on the emulsification process using
microporous ceramic membrane. J. Colloid Interface Sci. 202, 1998, 334-340.

Schréder V, Schubert H, et al. Production of emulsions using microporous, ceramic membranes. Colloids Surf. A:
Physicochem. Eng. Aspects 152, 1999, 103-1009.

Shafiq S, Shakeel F, Talegaonkar S, Ahmad F.J, Khar R.K, Ali M, et al. Development and bioavailability assessment of
ramipril nanoemulsion formulation. Eur. J. Pharm. Biopharm. 66, 2007, 227-243.

Shively M, Thompson D, et al. Oral bioavailability of vancomycin solid-state emulsions. Int. J. Pharm. 117, 1995,
119-122.

Society of Toxicology (SOT), Guiding Principles in the Use of Animals in Toxicology,
http://www.toxicology.org/Al/FA/guidingprinciples.pdf. 2008.

Soheil J, Hussein G, Zahra B, Beheshteh S, et al. Electrolyte effect on mixed micelle and interfacial properties of binary
mixtures of cationic and nonionic surfactants. J. Colloid Interface Sci. 318, 2008, 449-456.

Tadros T, Izquierdob P, Esquenab J, Solans C, et al. Formation and stability of nano-emulsions. Adv. Colloid Interface
108, 2004, 303-318.

Torrado S, Lopez M, Torrado G, Bolas F, Cadorniga R, et al. A novel formulation of albendazole solution: oral
bioavailability and efficacy evaluation. Int. J. Pharm. 156, 1997, 181-187.

Tsukada Y, Hara K, Bando Y, Huang C.C, Kousaka Y, Kawashima Y, Morishita R, Tsujimoto H, et al. Particle size
control of poly(dl-lactide-co-glycolide) nanospheres for sterile applications. Int. J. Pharm. 370, 2009, 196-220.
Vladisavljevic” G.T, Schubert H, et al. Influence of process parameters on droplet size distribution in SPG membrane
emulsification and stability of prepared emulsion droplets. J. Membr. Sci. 225, 2003, 15-23.

Vladisavljevic” G.T, Williams R.A, et al. Recent developments in manufacturing emulsions and particulate products
using membranes. Adv. Colloid Interface Sci. 113, 2005, 1-20.

Vladisavljevic” G.T, Shimizu M, Nakashima T, et al. Production of multiple emulsions for drug delivery systems by
repeated SPG membrane homogenization: influence of mean pore size, interfacial tension and continuous phase
viscosity. Int. J. Pharm. 273, 2006171-182.

Vladisavljevic” G.T, Lambrich U, Nakajima M, Schubert H, et al. Production of O/Wemulsions using SPG membranes,
ceramic -aluminium oxide membranes, microfluidizer and a silicon microchannel plate—a comparative study. Colloid
Surf. A 232, 2007, 199-207.

Wei Q, Li J, Qian B, Fang B, Zhao C, et al. Preparation, characterization and application of functional polyethersulfone
membranes blended with poly (acrylic acid) gels. J. Membr. Sci. 337, 266-273.

Yasuno M, Nakajima M, Iwamoto S, Maruyama T, Sugiura S, Kobayashi I, Shono A, Satoh K, et al. Visualization and
characterization of SPG membrane emulsification. J. Membr. Sci. 210, 2002, 29-37.

Yong C.S, Li D.X, Oh D.H, Kim J.A, Yoo B.K, Woo J.S, Rhee J.D, Choi H.G, et al. Retarded dissolution of ibuprofen
in gelatin microcapsule by cross-linking with glutaraldehyde. Arch. Pharm. Res. 29, 2005, 431-534.


http://www.toxicology.org/AI/FA/guidingprinciples.pdf

Gunukula Priyanka & Deepthi P., / IJPRA / 13(1), 2023, 1-10. Page |10

41. YanY, Kim J, Kwak M, Yoo B, Yong C, Choi H, et al. Enhancedoral bioavailability of curcumin via a solid lipid-based
self-emulsifying drug delivery system using a spray-drying technique. Biol. Pharm. Bull. 34, 2011, 1179-1186.10

Cite this article:
Gunukula Priyanka & Deepthi P. Rp-Hplc Technique Development And Validation To Assess Clobazam Stability.
International Journal of Pharmaceutical Research & Analysis, 13(1), 2023, 1-10.

@080

E% MG MDD

Attribution-NonCommercial-NoDerivatives 4.0 International




