IOP Conference Series: Materials Science and Engineering

PAPER « OPEN ACCESS

11th Joint Conference on Chemistry in
Conjunction with the 4th Regional Biomaterials
Scientific Meeting

To cite this article: 2017 IOP Conf. Ser.: Mater. Sci. Eng. 172 011001

View the article online for updates and enhancements.

You may also like

- Analysis of Blue Swimmer Crab (Portunus

Pelagicus) Processing Efficiency In The
Sort Stage In Pt. Blue Star Anugrah Cold
Storage Company, Pemalang

T Junaidi, U F Arafah, A Margiwiyatno et
al.

- Antioxidant potential ingredient of

kecombrang plants (Etlingera elatior)
R Naufalin, E Sutrisna and R Wicaksono

- Scanning SNPs of Diabetes Mellitus

related genes; HNF4A, PTPN, KCNJ11

PPAR gamma; among Thalassemia
Patients: a Preliminary Study
L Rujito, F Fauziyah, E F Azizah et al.

This content was downloaded from IP address 36.73.32.225 on 01/04/2023 at 08:50


https://doi.org/10.1088/1757-899X/172/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012130
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012130
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012130
https://iopscience.iop.org/article/10.1088/1755-1315/653/1/012130
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/255/1/012008

IOP Conference Series: Materials Science and Engineering

JCC INTERNATIONAL CONFERENCE
11" Joint Conference on Chemistry
in conjunction with
20 1 6 The 4" Regional Biomaterial Scientific Meeting

“Material Chemistry Development for Future Medicine,
Industry, Environmental and Biomaterial Application”

September, 15 - 16, 2016
Purwokerto - Indonesia

! 'L,. | ! L fol (R
' . ‘
- | ‘J -

a } Jl"i 3 .1_ :

e

s i = = =
Creative Commons Attribution 3,0 [icencel /ATYMITeRaiStHBUtION

BY of this

Published under licence }'

1011 alll

e

" 1OP Publishing

S o S 5 Y TE v v e 4§ b v AT o ol

s 2y i = e e % = s S iy T e

N N e ':—_,-;'ﬁ'h & o i s, e AL i B s ¥ Al 5, i iy e el -5 S o oo o
oy QAT FETESE e >y LT P p gt AN ez = ; >



JCC2016 10P Publishing
I0P Conf. Series: Materials Science and Engineering 172 (2017) 011001 do0i:10.1088/1757-899X/172/1/011001

Welcome Message From Chairman of Conference

On behalf of the Committee, | am very pleased that the 11" Joint Chemistry
Conference in Conjunction with The 4" Regional Biomaterials Scientific Meeting has
attracted many scientist from Indonesia, Malaysia, Thailand, Bangladesh, Egypt,
Japan as well as other countries.

This international conference is attended by more than 150 participants covering wide
variety subject grouped as theoretical chemistry and educational, material synthesis
and modification, bioscience and analysis, and also Industrial and environmental
chemistry. The given oral and poster presentation would showing outputs for future
need as indicated in the conference theme of “Material Chemistry Development for
Future Medicine, Industry, Environmental and Biomaterial Application”

The success of the Conference would not have been attained without strong supports
from contributing scientists and our partner institutes including Diponegoro University,
Semarang State University, Sebelas Maret University, Satya Wacana Christian
University and Indonesian Biomaterial Society. | would like to thank all of them for
helping to make a very successful conference.

Chairman,

Amin Fatoni, Ph.D
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method for miconazole analysis in powder sample
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Abstract. A simple high performance liquid chromatography (HPLC) method has been
developed in this study for the analysis of miconazole, an antifungal drug, in powder sample.
The optimized HPLC system using Cg column was achieved using mobile phase composition
containing methanol:water (85:15, v/v), a flow rate of 0.8 mL/min, and UV detection at 220
nm. The calibration graph was linear in the range from 10 to 50 mg/L with r* of 0.9983. The
limit of detection (LOD) and limit of quantitation (LOQ) obtained were 2.24 mg/L and 7.47
mg/L, respectively. The present HPLC method is applicable for the determination of
miconazole in the powder sample with a recovery of 101.28 % (RSD = 0.96%, n = 3). The
developed HPLC method provides short analysis time, high reproducibility and high
sensitivity.

1. Introduction

Many types of drugs are produced synthetically and commercially available in dosage forms. One
example of important drugs used as a medication is antifungal drugs. An antifungal drug is used to
treat deep infections caused by a fungus. This drug can be divided into several classes, including
triazoles and imidazoles. Miconazole is an imidazole antifungal agent (figure 1). It is commonly used
to the skin or to mucous membrane to cure fungal infections, due to its high therapeutic properties. It
has been extensively applied in the management of dermal, oral and vaginal mycosis. It is used in a
variety of pharmaceutical formulations such as injections, tablets, oral gels, creams, ointments, topical
powders and vaginal suppositories. The most usual application forms include creams, ointments or gels
at 2.0 % concentration level, alone or associated with anti-inflammatory steroids, or other
antimicrobials such as gentamicin for the treatment of dermatitis. Diaper dermatitis, a common
dermatologic disorder in infancy, frequently associated with Candida albicans infections, is currently
treated with ointments containing 0.25 % miconazole nitrate [1-2].

Chromatographic methods have achieved a great reputation in separation science; mainly using
high performance liquid chromatography (HPLC) method [3-10]. The chromatographic process can be
described as a separation technique that includes mass-transfer between stationary and mobile phase.
HPLC uses a liquid mobile phase to separate the components in a mixture. The stationary phase can be
in a liquid phase or a solid phase. These components are forced to flow through a chromatographic
column under high pressure after being dissolved in a solvent. The mixture is then separated into its
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components. In our previous study, the HPLC method with ultraviolet (UV) detector has been
successfully developed for the determination of miconazole nitrate in a cream sample using Cig
column and ACN:MeOH (90:10 v/v) as mobile phase [11]. The inherent ability of HPLC for the
quantification of drugs possessing good efficiency, reproducibility, selectivity and sensitivity
combined with the ease of method development and rapid analysis make it a very good alternative for
drugs analysis.

It is thus of interest in this study to develop the HPLC method for miconazole analysis in the
different pharmaceutical sample. The developed HPLC method using Cg column and MeOH:water as
the mobile phase is effective, fast and reproducible for the determination of miconazole in the powder
sample.

Figure 1. Chemical structure of miconazole
2. Method

2.1 Materials

Miconazole was obtained from Sigma (St. Louis, MO, USA). Methanol used is HPLC grade.
Deionized water was taken from a Millipore Simplicity. All solvents were degassed prior to usage.
Powder sample was obtained from local drug market. A stock solution of miconazole (1000 mg/L)
was prepared by dissolving miconazole standard in methanol. A series of standard working solution
with different concentrations ranging from 10 to 50 mg/L was prepared by further dilution of the stock
solution. The stock and all standard working solutions were labeled and sealed with aluminum foil to
avoid evaporation, and were stored in the refrigerator prior to use. The powder sample containing 2%
of miconazole were weighed. It was sonicated in 10 mL methanol for 10 minutes. The extract was
allowed to cool and then was filtered. The volume of the sample solution was adjusted to 25 mL with
methanol. Finally, the sample was injected to the HPLC-UV method.

2.2 HPLC Instrument

The HPLC system used was Hitachi L-2000 series (Japan), equipped with a Model L-2130 pump, an
on-line solvent vacuum degasser, an autosampler with 5 pL injection loop and a UV-Vis detector L-
2420. The separation was carried out in a Phenomenex C8 column Luna 10u (150 x 4,6 mm). The
mobile phase consisted of methanol:water (85:15, v/v). The system was operated isocratically at flow
rate 0.8 min/mL and UV wavelength 220 nm.

3. Results

3.1 Optimization of Mobile Phase

Effect of different composition of mobile phase (methanol:water) was first explored in this study to
obtain the optimum HPLC condition. The mobile phase composition was varied in three different
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percentages of methanol-water (v/v): (85:15), (90:10), and (95:15). The typical result of HPLC
chromatogram for miconazole with different composition of the mobile phase is shown in figure 1. It
can be seen that the retention time of miconazole was gradually increased when the percentage of
water was increased. Addition of water reduces the elution strength of the mobile phase; therefore the
analyte was eluted slower. Methanol-water (85:15, v/v) has been chosen as the optimized mobile
phase composition because it gave the best baseline of miconazole peak (base to base) with retention
time less than 7 min.
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Figure 2. Chromatogram of miconazole (50 mg/L in methanol) by HPLC with different mobile phase
composition. (A) methanol-water (95:5, v/v); (B) methanol-water (90:10, v/v); (C) methanol-water
(85:15, v/v). HPLC conditions; flow rate: 0.8 mL/min, Cg column (150 x 4,6 mm), UV detector (220

nm), injection volume: 5 pL

3.2 Optimization of Flow Rate

The effect of different flow rate of mobile phase was then investigated in this study. Flow rate was
varied in three different flow rates: 0.7, 0.8 and 0.9 mL/min. The typical result of HPLC
chromatogram for miconazole with a different flow rate of the mobile phase is shown in figure 2. It
can be seen that retention time of miconazole was gradually increased when the flow rate of mobile
phase was decreased. The 0.8 mL/min has been chosen as the optimized flow rate because it gave the
best baseline of miconazole peak (base to base) with retention time less than 7 min.

3.3 Optimization of UV Detector Wavelength

The effect of different UV detector wavelength was also investigated in this study. UV detection was
varied in three different wavelengths: 210, 220 and 230 nm. The typical result of HPLC chromatogram
for miconazole with a different wavelength is shown in Fig 3. It can be seen that retention time of
miconazole was not significantly different. UV detector wavelength 220 nm has been chosen as the
optimized wavelength because it gave the best baseline of miconazole peak (base to base) with
retention time less than 7 min.
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Figure 3. Chromatogram of miconazole (50 mg/L in methanol) by HPLC with different flow
rate.  (A) 0.9 mL/min; (B) 0.8 mL/min; (C) 0.7 mL/min. Mobile phase composition,
methanol-water (85:15, v/v); other conditions: as shown in figure 2.
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Figure 4. Chromatogram of miconazole (50 mg/L in methanol) by HPLC with different wavelengths.

(A) 210 nm; (B) 220 nm; (C) 230 nm. Mobile phase composition, methanol-water (85:15, v/v); flow

rate 0.8 mL/min. Other conditions: as shown in figure 2.
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3.4 Analytical Performance of the HPLC Method

The performance of the developed HPLC method was examined in term of linearity, limit of detection
(LOD), limit of gquantitation (LOQ), recovery and repeatability (relative standard deviation/RSD). The
calibration curve was linear for miconazole from 10 to 50 mg/L with r* = 0.9983. The LOD and LOQ
of miconazole were 2.24 mg/L and 7.47 mg/L, respectively. The low LOD and LOQ showed that the
developed HPLC method is sensitive and sufficient to determine miconazole in pharmaceutical
samples for routine analysis. Average recoveries of miconazole in powder sample was calculated by
comparing the peak height obtained from injections of miconazole standard with those obtained by
injections of the samples with known concentration of miconazole drug. The percentage recovery
obtained for analysis of miconazole in powder sample was 101.28% with RSD of 0.96% (n = 3).

4. Conclusions

In the present work, the high performance liquid chromatography (HPLC) method using Cg column
was successfully developed for the determination of miconazole in the pharmaceutical sample
(powder). The optimum HPLC condition was achieved using mobile phase composition containing
methanol:water (85:15, v/v), the flow rate of 0.80 mL/min, and UV detection at 220 nm. The HLPC
condition gave retention time of miconazole within 7 minutes. The calibration graph was linear in the
range from 10 to 50 mg/L with r? of 0.9983. The limit of detection (LOD) and limit of quantitation
(LOQ) obtained were 2.24 mg/L and 7.47 mg/L, respectively. The optimized HPLC method was
successfully applied to the analysis of miconazole in the pharmaceutical sample (powder). The
percentage recovery obtained for analysis of miconazole in powder sample was 101.28 % with RSD of
0.96 % (n = 3).

Acknowledgments

Authors would like to thank Ministry of Research, Technology and Higher Education
(RISTEKDIKTI) and Universitas Jenderal Soedirman (UNSOED), Indonesia for financial support
through International Research Collaboration and Scientific Publication (KLN) Research Grant.

References

[1] De Zan MMD, Camara M, Robles JC, Kergaravat SV and Goicoechea H 2009 Development
and validation of a simple stability-indicating high performance liquid chromatographic
method for the determination of miconazole nitrate in bulk and cream formulations Talanta
79 762-767.

[2] Cavrini V, Di Pietra AM and Gatti R 1989 Analysis of miconazole and econazole in
pharmaceutical formulations by derivative UV spectroscopy and liquid chromatography
(HPLC) Journal of Pharmaceutical and Biomedical Analysis 7 1535-1543.

[3] Moety EMA, Khattab FI, Kelani KM and Alamein AMA 2002 Chromatographic determination
of clotrimazole, ketoconazole and fluconazole in pharmaceutical formulations Il FARMACO
57 931-938.

[4] Low AS and Wangboonskul J 1999 An HPLC assay for the determination of ketoconazole in
common pharmaceutical preparations Analyst 124 1589-1593.

[5] Di Pietra AM, Cavrini V, Andrisano V and Gatti R 1992 HPLC analysis of imidazolic
antimycotic drugs in pharmaceutical formulations Journal of Pharmaceutical and
Biomedical Analysis 10 873-879.

[6] Hermawan D, Ling LH, Wan Ibrahim WA and Sanagi MM 2013 Solid phase micro tip
extraction coupled with high performance liquid chromatography for diclofenac sodium
analysis in urine sample Malaysian Journal of Fundamental and Applied Sciences 9 1-4.

[71 Hermawan D, Md Ali NA, Wan Ibrahim WA and Sanagi MM 2013 Analysis of fluconazole in
human urine sample by high performance liquid chromatography method Journal of Physics:
Conference Series 423 012009.



JCC2016 IOP Publishing

IOP Conf. Series: Materials Science and Engineering 172 (2017) 012011 doi:10.1088/1757-899X/172/1/012011

(8]

(9]

[10]

[11]

Velikinac I, Cudina O, Jankovic I, Agbaba D and Vladimirov S 2004 Comparison of capillary
zone electrophoresis and high performance liquid chromatography methods for quantitative
determination of ketoconazole in drug formulations IL FARMACO 59 419-424.

Mc Calley DV 1995 Influence of solvent organic modifier and solvent strength on peak shape of
some basic compounds in high performance liquid chromatography using reversed-phase
column Journal of Chromatography A 708 185-194.

Baranowska I, Markowski P and Baranowski J 2006 Simultaneous determination of 11 drugs
belonging to four different groups in human urine samples by reversed-phase high
performance liquid chromatography method Analytica Chimica Acta 570 46-58.

Hermawan D, Izdiani MY, Khaulah AR, Sanagi MM, Wan Ibrahim WA and Aboul-Enein HY
2013 Comparison of high performance liquid chromatography and microemulsion
electrokinetic chromatography for miconazole nitrate determination in pharmaceutical
formulation Chromatographia 76 1527-1536.



IOP Conference Series: Materials Science and Engineering https://www.scimagojr.com/journalsearch.php?q=1970020083 1 &tip=si...

also developed by scimago: ESCIMAGO INSTITUTIONS RANKINGS
SJ R Scimago Journal & Country Rank Enter Journal Title, ISSN or Publisher Name

Home Journal Rankings Country Rankings Viz Tools Help About Us

Ad served by Google
Ad options = Send feedback = Why this ad? ©

IOP Conference Series: Materials Science and Engineering

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
United Kingdom Engineering I0P Publishing Ltd.
Engineering
Universities and research (miscellaneous)

institutions in United Kingdom

Materials Science

Media Ranking in United Materials Science

Kingdom (miscellaneous)
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Conferences and Proceedings 17578981, 1757899X 2009-2021 Homepage

How to publish in this journal

mse@iop.org

1 dari 18 01/04/2023 15.03


https://www.scimagoir.com/
https://www.scimagoir.com/
https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=GB
https://www.scimagojr.com/journalrank.php?country=GB
https://www.scimagoir.com/rankings.php?country=GBR
https://www.scimagomedia.com/rankings.php?country=United%20Kingdom
https://www.scimagojr.com/journalrank.php?area=2200
https://www.scimagojr.com/journalrank.php?area=2200
https://www.scimagojr.com/journalrank.php?area=2500
https://www.scimagojr.com/journalrank.php?area=2500
https://www.scimagojr.com/journalsearch.php?q=IOP%20Publishing%20Ltd.&tip=pub
https://www.scimagojr.com/journalsearch.php?q=IOP%20Publishing%20Ltd.&tip=pub
http://iopscience.iop.org/journal/1757-899X
http://iopscience.iop.org/journal/1757-899X
https://publishingsupport.iopscience.iop.org/author-guidelines-for-conference-proceedings/
https://publishingsupport.iopscience.iop.org/author-guidelines-for-conference-proceedings/
mailto:mse@iop.org
mailto:mse@iop.org
https://www.scimagoir.com/rankings.php?country=GBR
https://www.scimagoir.com/rankings.php?country=GBR
https://www.scimagomedia.com/rankings.php?country=United%20Kingdom
https://www.scimagomedia.com/rankings.php?country=United%20Kingdom
https://www.scimagojr.com/journalrank.php?category=2201
https://www.scimagojr.com/journalrank.php?category=2201
https://www.scimagojr.com/journalrank.php?category=2201
https://www.scimagojr.com/journalrank.php?category=2201
https://www.scimagojr.com/journalrank.php?category=2501
https://www.scimagojr.com/journalrank.php?category=2501
https://www.scimagojr.com/journalrank.php?category=2501
https://www.scimagojr.com/journalrank.php?category=2501

IOP Conference Series: Materials Science and Engineering https://www.scimagojr.com/journalsearch.php?q=1970020083 1 &tip=si...

SCOPE

The open access IOP Conference Series provides a fast, versatile and cost-effective proceedings publication service for your conference. Key

publishing subject areas include: physics, materials science, environmental science, bioscience, engineering, computational science and
mathematics.

Q Join the conversation about this journal

Call for Papers

2 dari 18 01/04/2023 15.03


https://www.scimagojr.com/journalsearch.php?q=19700200831&tip=sid&clean=0#wp-comments-response
https://www.scimagojr.com/journalsearch.php?q=19700200831&tip=sid&clean=0#wp-comments-response
https://www.scimagojr.com/journalsearch.php?q=19700200831&tip=sid&clean=0#wp-comments-response

IOP Conference Series: Materials Science and Engineering

SJR A
0.28
0.24
0.2
0.16
2010 2012 2014 2016 2018 2020
Total Cites Self-Cites \Q
40k
20k
0 %
2009 2011 2013 2015 2017 2019 2021
External Cites per Doc Cites per Doc \5\\
0.6
03 ﬂﬁ
0
2009 2011 2013 2015 2017 2019 2021
% International Collaboration W
40
20
0
2009 2011 2013 2015 2017 2019 2021
Cited documents Uncited documents \Q
80k
40k
0
2009 2011 2013 2015 2017 2019 2021

G sClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

3 dari 18

https://www.scimagojr.com/journalsearch.php?q=1970020083 1 &tip=si...

Total Documents

40k

20k

2009 2011 2013

2015 2017 2019 2021

Citations per document

0.6

0.4

0.2

2009 2011 2013 2015 2017 2019 2021

Cites / Doc. (4 years)
@ Cites/ Doc. (3 years)
@ Cites/ Doc. (2 years)

Citable documents Non-citable documents AN
80k
40k
0
2009 2011 2013 2015 2017 2019 2021

I0P Conference Series:
Materials Science and...

Not yet assigned
quartile

SR 2021 s

0.25 \/

powered by scimagojr.com

« Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scim.

01/04/2023 15.03


https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/



