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e (NLC) as drug reservoir and Hydroxy Propyl Methyl Cellulose
- J (HPMC) as ratc controlling membrane. Mecloxicam, an anti-

inflammatory non-steroidal drugs, was used as a drug model. The NLC

different percentages of rate controlling membrane. NLC Meloxicam
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DA, | was done by using high-shear homogenization method. In this
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Sk My of | formulation, monostearin and alpha-tocopherol were used as lipid
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Universitas Airlangga, | matrix. The transdermal patches of meloxicam were prepared by using
Indonesia. j
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was dispersed into 1 ml rate controlling solution and spread over the

backing layer followed by drying at room temperature. The patches were evaluated for
physical appearance, weight variation, moisture content, drug content uniformity and
morphology. The patches demonstrated satisfactory characteristics with minimum weight

variation among the patches that lead to give uniformity in the drug content.
KEYWORDS: Patch, meloxicam, NL.C, transdermal.

i. INTRODUCTION

Meloxicam (MLX) is a non-steroidal anti-inflammatory drug, which inhibits cyclooxygenase-
2 selectively. Therefore it was used orally to reduce the symptoms of rheumatoid arthritis and
osteoathritis. Topical route administration is an alternative to overcome these problems and
also provides many advantages, including avoiding gastrointestinal irritation, minimal

systemic toxicity, avoiding hepatic metabolism, achieving stable plasma level, and improving

WWW.Wipps.com Vol 7, Issue 11, 2018. 71
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patient compliance.! MLX is classified as a BCS Class 11 drug (high permeability and low
solubility), has a log p of 3.42, and has poor wettability in water, causing ditficulties in the
pharmaceutical formulations design. Therefore, in the development of the meloxicam
transdermal delivery system, patch preparations —which is drug delivery systems that are
given transdermally by delivering the drug percutaneously and intended for external use—are

made.”!

Transdermal patch is used for delivery of medications through the skin for treating local and
systemic illnesses. Transdermal drug delivery systems, also known as patches offers a variety
of benefits such as controlled release, reduced systemic side effects, user-friendly, painless,
and patient compliance through multi-day dosing. The transdermal route vies with the oral

. . . . 3
treatment as a most successful innovative research area in drug delivery platform."”!

Nanostructured Lipid Carriers (NLC) is a drug delivery system consisting a mixture of solid
lipids and liquid lipids, which form a lipid core matrix that is stabilized by surfactants and has
a particle size in the range of 10-1000 nm,"** NLC also have several advantages such as
increased absorption up to the stratum corneum, increase the rate of drug release, increase the
penetration of lipophilic drug substance as it has occlusive properties and improve skin
hydration.[s In this study a reservoir patch type, patch preparations was made with HPMC
606 as rate controlling membrane and NLC was act as drug reservoir. Therefore, MLX was
encapsulated in the NLC system to increase its penetration into the skin. This paper focuses
on the physical characteristic on the resulted patch using NLC as drug reservoir and HPMC

as rate controlling membrane.

2. EXPERIMENTAL

2.1. Materials and method

Meloxicam was gifted by PT. Combiphar (produced by SUN PHARMA), Hydroxypropyl
methyleellulose 606 (HPMC 606) was purchased from Wuhan Senwayer Century Chemical
Co.,Ltd, Monostearin (Cutina® GMS), Kolliphor® P 188 (poloxamer 188) waspurchased
from BASF: alpha-tocopherol acetate was purchased from Xinchang pharma; Tween 80 was
obtained from PT KAO; Ethanol p.a., and NaH,PO4 (natrium dehydrogenate phosphate) p.a.
was purchased from Merck. Aquabidestilata purchased from PT Bratachem, backing layer

was gifted by Pharmaceutic laboratory of Universitas Airlangga.

| Www.wjpps.com Vol 7, Issue 11, 2018. 7 |
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2.2. ML-NLC preparation

High-shear homogenization was used as NLC preparation method in this research. MLX-
NLC system was made by melting the lipid phase (monostearin and w-tocopherol) with
different lipid ratio at 65°C temperature. At the same time, the surfactant solution
(Kolliphor® P 188, Tween 80 and pH phosphate buffer 6.0 + 0.05) was prepared and heated
at the same temperature. Then, this heated surfactant solution was dispersed into heated lipid
phase using ultra-turrax at 5000 rpm speed for |S minutes. Furthermore, this surfactant
solution was added with phosphate buffer with pH 6.0 + 0.05 until the volume reaches 100%
w/w. Subsequently, the NLC dispersions were formed by cooling the warm pre-emulsion to

room (emperature in the same container.!®!

2.3. Transdermal patch preparation

Meloxicam loaded NLC was used as drug reservoir. The rate controlling membrane (HPMC
606) was prepared by dissolving the polymer (5%, 10%, 15%, 20%) in demineralized water.
Meloxicam loaded NLC was dispersed into 1 ml of rate controlling solution and Menthol
(19%) was added to this solution. This mixture was Spread over to the backing layer followed
by drying at room temperature. The dry patch was removed from the mold and kept in a

desiccalor containing silica and used for further analysis.

2.4. Evaluation transdermal patch

The evaluation of the prepared NLCs of particle size and size distribution was done by
Delsa™ Nano Submicron Particle Size Analyzer. Subsequently, the tool was turned on and
particle size menu was selected.”! Patches were observed visually and inspected for
smoothness, color and odor. Moisture content of patches was determined by weighing the
patches and kept in desiccator containing activated silica at room temperature for 42 h. After
that, patches were taken out and weighed individually every 30 minutes. The individual films
were weighed on at designated interval until a constant weight was achieved. The percentage
of moisture content was calculated by determining the difference between initial and final

weight divided with final weight.”!

Drug content uniformity assay was performed on patches. Each patch were dissolved in a
phosphate buffer pH 7.4. The solutions were then stirred for 2 h and filtered. Meloxicam
concentration was determined spectrophotometrically with multiple wavelength methods.

Formulations were tested in triplicate to calculate the mean and standard deviation.!”!

| WWw.wjpps.com Vol 7, Issue 11, 2018. 3 |
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Scanning Electron Microscopy (SEM) was used to determine surface morfology of patch.
Patch were placed on an electron microscope stub and observed under designated

magnification. Images were taken on random side of the patch.

3. RESULT AND DISCUSSION

The observation of particle size and size distribution was done by Delsa™ Nano Submicron
Particle Size Analyzer. Already in the method. Average droplet diameter and polydispersity
index (PI) were observed. PI illustrates the variation on a sample. The small value of PI
(<0.3) indicates that the sample was monodispersed (8). From the particle size observation of
all six NLC system formulas, the result was less than 1000 nm. Table 1 shown the particle

size of MLX-NLC system was about 445,8 -545.9 nm, with the average of 473.50 nm.

Table 1: The average of particle size and polydispersity index (PI) NLC system formula.

| | . T | W = '7, )
' Replication Particle size Polydlspers';tly index (PI)

= _F_]_ o R —e — -
1 4458 0 0028 |
o 5459 0045 |
m 4828 0032 |
Total 14745 0105
Average 4330 | - 0.035

All organoleptics data were shown in Table 2 and Figure 1. The yellow color of patches was
occurred due to meloxicam colour. There was no significant differences on surface texture
between F1, F2, F3 and F4. All formula shown smooth texture on their surface. Meloxicam

patch preparations had the same characteristic menthol odor in every formula.

Morphological tests were carried out to determine the morphology of the patch surface in the
preparation. Scanning Electron Microscopy (SEM) method was used in this assay .The pores
on the patch were useful in the process of releasing the drug from the patch preparation, since
large pores allow the drug to be released from the matrix more casily. SEM images were

shown in Figure 2.

Weight uniformity was determined by weighing patches from each formulation. After each
unit was weighed individually. the average weight of the patch was calculated.!” From this
calculation, there was no significant difference in weights of patches. Moisture content and

weight of patches were show in Table 3.

| WWW.wipps.com Vol 7, Issue 11, 2018. 74
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Table 2: Organoleptic observation of meloxicam reservoir type patch.

T _ Observation - -
[ , | Shape Color | Odor  Consistency
. F1 (HPMC 5%) | Round, thin, smooth surface texture | Yellow = menthol smell little stitf and dry %
'F2 (HPMC 10%)  Round, thin, smooth surface texture | Yellow | menthol smell | little stiff and dry |
F3 (HPMC 15%) | Round, thin, smooth surface texture | Yellow = menthol smell little stiff and dry
F4 (HPMC 20%) | Round, thin, smooth surface texture | Yellow  menthol smell | little stiff and dry

C

D

Fig. 1: Appearance of meloxicam reservoir type patch using NLC as reservoir and

HPMC as controlled membrane with concentration A = FI(HPMC 5%) ; B = F2
(HPMC 10%) ; C = F3 (HPMC 15%) : D = F4 (HPMC 20%). The Patch surface in the

image looks as smooth.

Moisture content testing aims to determine the amount of water content in the patch

preparation. The optimal formula for patch preparation hopefully contain less water with a

range less than 10%. Moisture content in patches shown that patches were really stable and

dry, with a low moisture content value that will protect the patch preparation from microbial

contamination.'” Moisture content of patch were 1.962 + 0.433 for FI, 2.768 + 0.901 for F2,
3.088 = 0.579 for F3 and 2.667 £+ 0.579 for F4. There was no significant difference in

moisture content between the formulas.

Vol 7, Issue 11, 2018.

75J




Hendradi ef al. World Journal of Pharmacy and Pharmaceutical Sciences

SR A B i i R AT TS Wl PO YOS e R 8 S ey 1 e i A e i s o L s T s

Table 3: Weight (g) and moisture content (%) of meloxicam reservoir patches type.

o g | Weight(g) | Moisture content (%)
Replication %% | F3 | F4 | F1 | F2 | F3 | F4
1 0.610 0.641 0.613 | 0.763 | 1.475 3,744 3.099  3.670
1 0.650 0.661 | 0.719 0.740 | 2307 | 1,967  2.503 | 2.432
M 0618 0593 0.628 0752|2103 2592 3.662 1.900
Average  0.626 0632 0.653 0752 | 1962 | 2.768 | 3.088 | 2.667
'SD 0021 0.035 0.057 0.011]0.433 | 0.901 0.579 | 0579

D
Fig. 4: Photo of meloxicam reservoir type patch surface by Scanning Electron
Microscopy (SEM) with 2000x magnification; A = FI((HPMC 5%); B = F2 (HPMC
10%): C = F3 (HPMC 15%); D = F4 (HPMC 20%).

The homogeneity test of patch was done to determine the uniformity of drug content in each
patch section. The patch homogeneity observation was done by calculating the coetficient of
variance (CV) of drug content. The level of preparation was said to be uniform if the CV
value does not exceed 2%. Based on the test results (Table 4) it can be concluded that it has

met the uniformity requirements guidance of drug uniformity.

. WWW.Wipps.com Vol 7, Issue 11, 2018. 76
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Table 4: Homogenity drug content content of meloxicam reservoir patches type.

OIS—— Homogenity Drug Content
Repllcatlon Fl1 F2 ; F3 'F4 |
- .(HP’\‘IC 5%) (HPMC 10%) (HPMC 15%) (HPMC 20%)
ol | 9752 o995 | 9590 9752 '
m | 912 | 9152 | 9590 | 9590
m | 9752 | 9152 | %915 | 9752
IV 9915 | 9915 | 9590 | 99.15
Average | 9793 | 9752 | 971 . 9752 |
' SD o815 0941 165 1327
vV 0832 | 0965 1.680 1.361

Table 5: Drug content of meloxicam reservoir patches type.

| D Drug___C_ontent S
' Replication | F1 ‘. F2 | F3 F4
] _(}_IPM@A” (HPMC 10%) (HPMC 15%) (HPMC 20 20%) |
1 ] 9817 | 9723 | 9691 | 9691
| 9723 | 9723 | OBI7T | 9817
mo | 9817 9817 | 9723 | 9691 |
‘Averaoe il 9786 | 9754 9744 | 97.33
SD_ 0543 0543 0655 | 0727
Ccv | 055 | 0557 | 0672 | 0747

Drug content of patch formula was carried out to determine uniformity of meloxicam levels
in patch preparations. Calibration curve of standard meloxicam was made, and sample
absorbance value was calculated from the regression equation. Based on the test results
(Table 5) it could can be concluded that all patches have met the same level of uniformity
requirements, all of formulas had meloxicam concentration above 95% and was still within
the range of levels received in the patch preparation (85-1 15%).1"" Statistical calculation was
done by One Way Anova Test. Result shown that there was no significant difference between

the drug content of meloxicam patch on formula 1, 2, 3, and 4 where p > 0.05.

4. CONCLUSION

Nanostructured Lipid Carriers (NLC) has potential as drug reservoir for patch system while
using HPMC 606 as rate controlling membrane. Patch characteristic evaluation in terms of
physical appearance, organoleptic, weight uniformity, drug content and uniformity shown
that the characteristics had met the requirements and F1 was found as the optimal formula

across all formulation.
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Dr. Naazneen
I. Surti

Dr. Prakash
MMS.
Kinthada

Prof.
Mandava
Venkata
Basaveswara
Rao

Dr. Anil
Kumar N. V.

Dr. K. V.
Madhusudhan

Prof. Dr.
Tufan Mert

Dr.Eman .
EkKimary

Dr. VB.
Kadam

Dr. Renu
Mishra

Prof. Dr.
Sankar
Kumar Dey

Dr. Kanchan
Prasad
Upadhye

Dr. Gouri
Rahit Dixit

Dr. K.
Gayathri

Dr. Sushma
B.
Jagannatha

naazsurti@gmail.com

pk6030882@gmail.com

professormandava@gmail.com

nv.anil@manipal.edu

botanymadhu@gmail.com
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eman_elkimary@yahoo.com

drvbkadam@yahoo.com
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Medical Science, Bhadwar,
Varanasi (UP), India

Professor, Babaria Institute of
Pharmacy BITS Edu Campus,
Vadodara-Mumbai, NH#8,
Varmama, Vadodara Gujarat
391760, India

Associate Professor, Department
of Chemistry GIT, GITAM
University Rushikonda,
Vishakhapatnam. A.P. India

Professor, Department of
Chemistry, Chairman, BOS,
Chemistry & Pharmacy, Krishna
University, Machilipatnam Krishna
Dist., Andhra Pradesh, India

Department of Chemistry, Manipal
Institute of Technology, Manipal
University, Manipal, India

Assist. Professor in Botany, Gowt.
Callege for Men Kurnool 518002
Andhra Pradesh India

Kahramanmaras Sutcu Imam
University Medical Faculty,
Department of Biophysics 46050
Kahramanmaras, Turkey

Assistant Professor of
Pharmaceutical Analytical
Chemistry and Quality Control at
the Faculty of Pharmacy,
Alexandria University, Egypt

Associate Professor, K.T.H.M,
College, Nashik, India

HOD, Botany/Microbiology, Sri
Sathya Sai College for Women,
Habibganj, BHEL, Bhopal (M.P.),
India

Assistant Professar Santal Bidroha
Sardha Satabarshiki
Mabhavidyalaya, West Bengal,
India

Associate Professor at Lokmanya
Tilak Jankalyan Shikshan
Sanstha's Priyadarshini J.L.
College of Pharmacy (Degree)
Nagpur, India

Associate Professor at Lokmanya
Tilak Jankalyan Shikshan
Sanstha's Priyadarshini J.L.
College of Pharmacy (Degree)
Nagpur, India

Assistant Professor in the
Department of Biochemistry,
School of Life Sciences, Vels
University, Pallavaram, Chennai,
Tamilnadu, India

MD in Clinical Biochemistry, (MCI
Recognised) Rajiv Gandhi

India

India

India

India

India

India
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India

India
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Kiiitiair ojgenetics@yahoo.com
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Aleem Saad
Soliman
Desoky

abdelalem2011@yahoo.com

Dr. Gopi

Ragupathi suriyagopi@gmail.com

Dr. Richa

Kothari richakothari70@gmail.com

Dr. Bajpayee

Kaptain drkkb84@gmail.com
Kishor
Prof. Dr.
Resmi rmustarichie@yahoo.com
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D h

f Edshant drsushantsud@gmail.com
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University of Health Sciences,
Bangalore, Karnataka, India

Assistant Professor, Department of
Botany, Govt. College, Kosli-
123302, District- Rewari, Haryana,
India

Researcher, Medicinal Chemistry
Department, Theodor Bilharz
Research Institute (TBRI) Kornish
El-Nile Street, Warrak El-Hadar,
Giza, Egypt

Professor of Agricultural Zoology
Assistant in Plant Protection
Department), Faculty of
Agriculture, New Campus
(ElKawamel), Sohag University,
New Sohag City, Sohag, Egypt

Assistant Professor, Department of
Botany, Faculty of Science
Annamalai University, Annamalai
Nagar, Chidambaram, Tamil Nadu,
India,

Dean School of Life
Sciences/School of Pharmacy, ITM
University Gwalior (M.P.) India

Asst. Professor in Dr. RML Degree
College (C.S.J.M. University)
Hardoi-241001, India

Prof. of Pharmaceutical Chemistry,
Faculty of Pharmacy, Universitas
Padjadjaran, Indonesia

Depariment of Biotechnology, New
Arts, Commerce and Science
College, Ahmednagar,
Maharashtra, India

Asst. Professor, School of
Biological & Chemical Sciences,
MATS University, Pandri, Raipur
(CG), India

Director, North Eastern Institute of
Ayurveda & Homoeopathy
(NEIAH), Shillong, Meghalaya,
India

Asso, Professor and HOD
Department of Pharmacology
Yalamarty Pharmacy College,
Yalamarty Nagar, Tarluwada
Visakhapatnum, A.P.-530052,
India

Director, North Eastern Institute of
Ayurveda & Homoeopathy
(NEIAH), Shillong, Meghalaya,
India

Assistant Professor & Consultant
Physician Shri Gulavbkunverba
Ayurved Mahavidyalaya, Gujarat
Ayurved University, Jamnagar
(Gujarat), India.

Dean & Head Faculty of

India

Egypt

Egypt

India

India

India

Indonesia

India

India

India

India

India

India

India
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Pushpendra
Kumar Jain

Dr. Amit
Gangwal

Dr. Kaveh
Ostad-Ali-
Askari

Dr. Sanjay
Roy

Dr.
Vivekanand
Baliram
Jadhav

Dr.
Ganapathy
Subramanian
Sankaran

Dr. Amita
Kumari

Dr. Sai
Prachetan
Balguri

Dr. Santosh
Kumar
Manthri

Dr. Kashinath
S. Hadimur

Dr. Antonio
JosA® de J.
Evangelista

Dr. Fathi
Mohamed
Sherif

Prof. Dr. Anil

Kumar Shukla

Dr. Bhupesh
N. Yagnik

gangwal.amit@gmail.com

kaveh.ocaa2000@gmail.com

sanjayroyp@gmail.com

viveka22@gmail.com

Ganapathy Sankaran@umassmed.edu

amita.chaudhary12@gmail.com

SaiPrachetan.Balguri@fda.hhs.gov

mantrisantosh@haotmail.com

kashinath@doctor.com

tony_biomed@hotmail.com

fathisherif@gmail.com

dranilshukla@gmail.com

yagnikbn@hotmail.com

Pharmacy, Nariana Vidya Peeth
Group of Institutions, Panki,
Kanpur, India.

Director, R & D, Arogya Retail
Indore, India.

Assistant Professor, Department of
Civil Engineering, Isfahan
{Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran.

Assistant Professor Department of
Chemistry Shibpur Dinobundhoo
Institution (College) 412/1 G. T.
Road, Howrah-711102, West
Bengal, India.

Assistant Professor & Head,
Research Guide, Department of
Chemistry, Shri Muktanand
College, Gangapur. Dist.-
Aurangabad, Maharashtra, India.

Department of Biochemistry and
Molecular Pharmacology,
University of Massachusetts
Medical School, 364, Plantation
Street, Worcester, MA- 01605.

CCRAS, Ministry of Ayush, Gowt.
of India.

ORISE Fellow at U.S. FDA.

Scientist, Par Pharmaceutical,
Rochester, MI-USA,

Associate Professor Department of
Rasashastra & Bhaishajya
Kalpana Post Graduate Cum
Research Centre BLDEA's AVS
Ayurveda Mahavidyalaya Bijapur -
09 Kamataka.

Master and PhD Student by the
Graduate Program in Medical
Sciences of the Faculty of
Medicine of the Federal University
of Ceara-UFC, Brazil.

Department of Pharmacology &
Clinical Pharmacy, Faculty of
Pharmacy, University of Tripaoli, P.
Q. Box 82 757, Tripol, Libya.

Prof & Head Dept. of Dravyaguna
Mansarovar Ayurved Medical
Callege, Hospital & Research
Center Kolar Road, Bhopal, MP.

Associate Professor and Principal
Coordinator for Biotechnology
(Integrated) and Environmental
Science Government Science
College (Recognized PG Centre)
K K Shastri Educational Campus,
Khokhara Road, Maninagar (E),
Ahmedabad 380009.

India

Iran

India

India

us

India

us

USA

India

Brazil

Libya

India

India
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Dr. Pushkar
Mukund
Kulkami

Dr. B.
Ramesh

Dr. Ramesh
Babu N.G.

Dr. Luiz
Eduardo
Imbelloni

Dr. Vijay
Ramani

Dr. Mrityunjay
Banerjee

Dr. Neelima
Bagde

Dr. S. Ahmed
John

Dr. Abu
Khalid
Muhammad
Maruf Raza

Dr. Rasha
Ezzat Mostafa

Dr. M,
Chandran

Dr. Adel
Kamel
Madbouly
Ramadan

Dr. Yasmin
Ahmad

Dr. Krithika
Rajesh

PM.Kulkarni@northeastern.edu

rammygp@gmail.com

hod_bt@adhiyamaan.ac.in

dr.imbelloni@hotmail.com

Vijay.Ramani@utsouthwestern.edu

drmbanerjee78@gmail.com

neelimabagde@gmail.com

drahmedjohn@gmail.com

drmarufraza@gmail.com

dr_rosha81@yahoo.com

bothaguruchandran@yahoo.co.in

adelkamelmadbouly1970@gmail.com

yasminchem@gmail.com

krithiraj2002@yahoo.co.in

Depariment of Pharmaceutical
Sciences, Northeastern University,
Boston, MA, USA - 02115.

Academic Consultant Dept. of
Food Technology Vikrama
Simhapuri University SPSR.
Nellore-524003, Andhra Pradesh
State, India.

Professor & Head, Department of
Biotechnology, Adhiyamaan
College of Engineering
(Autonomous), Hosur, Tamil Nadu.

Professor of Anesthesiology, Jodo
Pessoa-PB Anesthesiologist
Hospital de Estadual e
Emergéncia de Trauma Senador
Humberto Lucena, Jodo Pessoa,
PB - Brazil.

Post-Doctoral Research from UT
Southwestern Medical Center,
USA.

Assistant Professor Faculty in
Pharmacy (Pharmaceutical
Chemistry) IPT, Salipur, Cuttack—
754202, India.

Assistant Professor, R. S. Govt. P.
G. Girls College Chhindwara M. P.
India.

Head of the Department P.G. and
Research Department of Botany
Jamal Mohamed College
(Autonomous) Tiruchirappalli — 620
020, India.

Assistant Professor Department of
Pathology, Jahurul Islam Medical
College, Kishoregonj, Bangladesh.

Researcher, Pharmacology
Department, Medical Division,
National Research Centre El-
Bohoth St., Dokki, Cairo, 12311,
Egypt.

Associate Professor, Department
of Zoology Thiruvalluvar University
Serkkadu, Vellore-632115, India

Lecturer in Microbiology
Department, Faculty of Science,
University of Ain Shams, Cairo,
Egypt.

Scientist Peptide and Proteomics
Division Defence Institute of
Physiology and Allied Sciences
(DIPAS) Defence Research and
Development Organization
(DRDO) Ministry of Defence,
Government of India, Lucknow
Road, Timarpur Delhi-54.

Women Scientist — DST, Zoology
Department, Gujarat University,
Ahmedabad, India.

USA

India

India

Brazil

USA

India

India

India

Bangladesh

Egypt

India

Egypt

India

India
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Dr. Nalamalu
Koteswara
Rao

Dr. Suparna
Sacchit
Bakhle

Dr.S.P.
Gupta

Dr.
Jayasekhar P.

Dr. Harsha D.
Makwana

Dr.A.P.
Attanayake

Dr. Viji. M, O.

Dr. D. Sathish
Sekar

Dr. Anochie
Philip
Ifesinachi

Dr. Aliyev
Zakir Hussein
QOglu

Dr. M.
Anitharani

Dr. Roslina
Abdul Rahim

Dr. Joyal
Kumar
Kirtibhai Patel

nalamoluk@gmail.com

supama_bakhle@yahoo.co.in

suryatony2@yahoo.com

p.jayasekhar@gmail.com

drharsham@gmail.com

anoja715@yahoo.com

srfloweretchf@gmail.com

biochemistrydoctorate@gmail.com

philipanochie@yahoo.co.uk

volga_5@mail.ru

anithajayaraju@yahoo.co.in

roslinaar@iium.edu.my

drjoyal patel@gmail.com

Research Scientist (Visiting
Scholar), University of lllinois
College of Medicine at Peoria
United States of America.

Asst. Prof. Priyadarshini J.L
College of Pharmacy, Nagpur,
Maharashtra, India.

Associate Professor and Head,
Department of Pharmaceutical
Science & Technology Faculty of
Pharmaceutical Science &
Technology, AKS University Satna
(M.P.) India.

Professor of Pharmacy & Head
Department of Pharmacy, Oman
Medical College, Azaiba, Oman.

Associate professor Emergency
Medicine Department (Recognized
by Medical Council of India- MCI)
Smt. NHL Municipal Medical
College (Gujarat University)
Trauma Centre, VS Hospital,
Ahmedabad, Gujarat, India.

Senior Lecturer in Biochemistry,
Department of Biochemistry,
Faculty of Medicine, University of
Ruhuna, Sri Lanka.

Assistant Professor, Dept. of
Biotechnology, St. Joseph's
College, Irinjalakuda P.O Thrissur
Dt. Kerala, India.

Associate Professor, Department
of Biotechnology, PEE GEE
College of Arts and Science,
Periyanahalli, Dharmapuri,
Tamilnadu - India — 635 205.

Department of Biological Sciences,
Faculty of Natural and Applied
Sciences, Michael and Cecilia
IBRU University, (MCIU), Delta
State, Nigeria

Associate Professor, Professor of
RAE Academician RAPVHN and
MAEP, Agricultural Sciences,
Azerbaijan

Associate Professor in the
Department of Community
Medicine, Sri Ramachandra
Medical College, Porur, Chennai,
India

Assistant Professor of Physiclogy,
Department of Basic Medical
Sciences, Kulliyyah of Medicine,
International Islamic University
Malaysia

Assistant Professor, Department of
Shalya Tantra, Shree
Gulabkunverba Ayurved
Mahavidhyalaya, Gujarat Ayurved

USA

India

India

Oman

India

Sri Lanka

India

India

Nigeria

Azerbaijan

India

Malaysia

India



University, Jamnagar-361008,
India

Asst. Prof. Faculty of Pharmacy,

Dr. Mostafa Department of Pharmaceutical
75 Norizadeh mostafa norizadeh@beun.edu.tr o L Turkey
Tasshkand Biotechnology, Bulent Ecevit
University, Zonguldak/ Turkey
Dr. Srinivas Analytical Development, Manager
76 ) bobby09in2001@gmail.com at ScieGen Pharmaceutical, USA
Ganta .
Company in USA
Sr. Manager Technical Services in
Dr. Shabana ) Martin Dow Limited and
; .shah i Paki:
?? Naz Shah SHPHRB Rz SRk Management Representative, Axatan
Karachi, Pakistan
Professor & Head, Department of
: ; : Pharmaceutics, S.B.College of )
78 Dr. M. R h hph G
r ajes| mrajeshpharm@gmail.com Phamacy, Anaikuttam, 626130, India
Sivakasi, Tamilnadu, India
Dr. Sania Dental Surgeon & Endodontist, Dr.
79 ) ¥ y drsanjaynandwani@gmail.com Nandwani's Dental Clinic, New- India
Nandwani ) .
Delhi, India
Department of Neurology, Brigham
Dr. Saurabh . and Women's Hospital & Harvard
bwh.h i
L Khasnavis Sibesmivieg) Brvardec) Medical School 60 Fenwood Rd. LS
Boston, MA-02115, USA
Or. Noets Dl BN Ve ot
81 Mahesh deshpandeneeta55@gmail.com L, BeiR yapes India
Deshpande University College of Ayurved,
Pune, Maharashtra, India
Dr. Ezemba Senior Lecturer, Chukwuemeka
82 Chinyere constancechinyere790@yahoo.com Odumegwu Ojukwu University, Nigeria
Constance Anambra State, Nigeria
Associate Professor and H.O.D. in
Dr. Swarup the Department of Rachana Sharir
83 Purushottam drswarupkulkami57@yahoo.com.au (Anatomy) at Dr. J. J. Magdum India
Kulkarni Ayurved Medical College,
Jaysingpur, Maharashtra, India
Associate Professor & Head,
Dr. Anant N Department of Pharmaceutical
84 ) ’ anantdeshpande 1976 @gmail.com Chemistry at Dayanand College of  India
Deshpande
Pharmacy, Lalur, Maharashtra,
India
Assistant Professaor (Senior Scale),
CAS in Marine Biology, Faculty of
85 Dr. T. Ramesh rameshcasmb@gmail.com Marine Sciences, Annamalai India
University, Parangipettai — 608502,
Tamil Nadu, India
Advisory Board Member
8.No. Name Email Address Country
HOD & Assoclate Professor, Dept, of
Dr. Biswa : : Pharmaceutical Chemistry, Vikas
i i
1 Mohan Sahoo biswamahanB @ grmall.com College of Pharmacy, Vissannapeta It
A.P., India
Senior Associate Professor, Faculty
Dr. V. ) . . of Pharmacy, AIMST University, ;
5 diff /
£ Ravichandran prRT Qi com Semeling, 08100 Bedong, Kedah Malaysia

Darul Aman, Malaysia
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Dr. Hossain Ali
Mondal

Dr. Atanu
Bhattacharjee

Dr. Fasalu
Rahiman OM

Dr. Bhupendra
Singh

Dr. Kolli.
Sunder Kumar

Asst. Prof.
Shilpi Arora

Dr. Vikas
Kumar

Dr. Bhesh Raj
Sharma

Dr. Sushil K.
Upadhyay

Dr. Jessen
George

Dr. Pradeep
Kumar Soni

Dr. Atul Kumar
Gangwar

Dr. Surya
Prakash Gupta

Dr. Mohanraj
Rathinavelu

Dr. Ashish
Tripathi

Dr. Pramod
Kumar Singh

hossainalimondal@gmail.com

atanu1983@gmail.com

fasaluom@gmail.com

bhupendra.du@gmail.com

sunderkolli@gmail.com

shilpyaroara111@gmail.com

vkskumard49@gmail.com

bhesh82@gmail.com

upadhyay.k.sushil@gmail.com

georgejessen@gmail.com

pradeepsonij@gmail.com

atulgangwar@yahoo.co.in

suryatony2@yahoo.com

moleydu@rediffmail.com

dr.ashitripathi@gmail.com

pramod.raju21@gmail.com

Assistant Professor in the Dept. of
Genetics and Plant Breeding, UBKV,
An University in Northem Part of
West Bengal, India

Asst. Professor (Grade-l): Dept of
Pharmacognosy, NGSM Institute of
Pharmaceutical Sciences, Mangalore,
India

Tutor, Department of Pharmacology,
MES Medical College,
Perinthalmanna, Malappuram Dt,
Kerala, India

Assistant Professor Dept. of
Pharmacy, S.N. Medical College,
Agra - 282 002 India

Assistant Professor, Department of
Chemistry, Annamacharya Institute of
Technology Sciences, Piglipur,
Hayath Nagar, Hyderabad-T.S-
501512 India

Assistant Professor of Pharmaceutics
In Himachal Institute of Pharmacy,
Paonta Sahib, District Sirmour, India

Dept. of Silviculture & Agroforestry,
Periyar Hostel, College of Forestry,
Vellanikkara, Kerala Agricultural
University, Thrissur, Kerala — 680658,
India

Department of Immunology, St. Jude
Children's Research Hospital,
Memphis, TN 38105, USA

Assistant Professor Dept. of Zoology,
Faculty of Science S. V. Subharti
University, Meerut, India

Associate Prof. & Principal, Eben-
Ezer Degree College, Bangalore-
560077, Kamataka, India

School of Studies in Chemistry Jiwaji
University, Gwalior (MP)-474011,
India

Director, S.R. Institute of Pharmacy,
Bareilly, U.P- 243001, India

Associate Professor and Head,
Department of Pharmaceutical
Science & Technology Faculty of
Pharmaceutical Science &
Technology, AKS University Satna
(M.P.) India

Assistant Professor, Division of
Pharmacy Practice Raghavendra
Institute of Pharmaceutical Education
& Research, (RIPER), Andhra
Pradesh India

Asst. Prof. PG Dept. of Zoology JC
Bakewar Etawah UP, India

Assistant Professor and Head,
Biotechnology Christian Eminent P G
College Affiliated to DAVV UGC

India

India

India

India

India

India

India

USA

India

India

India

India

India

India

India

India
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Dr. Ch. Lalitha

Dr. Naga Raju
Bantu

Dr. Manish K.
Gautam

Dr. Mangesh
Anil Bhutkar

Dr. Roshan V.
Tiwari

Dr. Majid B,
Nazari

Dr. S.
Krishnamoorthy

Dr. Sunil Kumar
Shah

Prof. (Dr.) N.
Dora Babu

Dr. Siddharth

Dr. A. Nusrath

Unissa

Dr. Anoop
Narayanan V.

Dr. Mittal
Maheshwari

Dr. Nirmal V.
Shah

Dr. Pralhad
Vinay Rege

Dr. Shivshankar
D. Mhaske

Dr. Elsayed

microblalitha@gmail.com

nagaraju.bantu301@gmail.com

manishpharmacology@gmail.com

mangesh_bhutkar@rediffmail.com

rvtiwari@olemiss.edu

majid.bagnazari@gmail.com

drkrishna83@gmail.com

sunilph86@gmail.com

ndorababu81@gmail.com

dr.siddharthtevatia@gmail.com

nusrathunissa@gmail.com

anoopvn84@gmail.com

mittalmaheshwary@gmail.com

nimspharma@gmail.com

pralhad 1806@gmail.com

shivshankarmhaske@gmail.com

chemparadise17@yahoo.com

NAAC “A" Grade Autonomous
College, Indore, India

Lecturer in Microbiology, Dr. V. S.
Krishna Govt. Degree & PG College,
Visakhapatnam, India

Research Scholar in Acharya
Nagarjuna University, Dept. of Bio-
Chemistry, Guntur, India

Research Officer, Department of
Pharmacology, Institute of Medical
Sciences, Banaras Hindu University,
Varanasi-221005, India

Assistant Professor in Pharmaceutics
Department at Kasegaon Education
Society’'s, Rajarambapu College of
Pharmacy, Kasegaon, Maharashtra,
India

Postdoctoral Research Associate at
The University of Mississippi, MS,
USA,

Department of Horticulture Sciences,
College of Agriculture, University of
llam, llam-69315-5186, Iran

Assistant Professor of Biotechnology
at The Madura College Madurai, India

Assaociate Professor, College of
Pharmacy, Sri Satya Sai University of
Technology and Medical Sciences
Sehore (M.P.), India

Proffessor at Mother Teresa
Pharmacy College Sanketika Nagar,
Sathupally, Khammam District.
Telangana, India.

Master of Dental Surgery (M.D.S)
Periodontology & Oral Implantology
I.T.S Centre for Dental studies &
Research, Muradnagar, Ghaziabad,
Uttar Pradesh.

National Institute for Research in
Tuberculosis (NIRT), Chennai, India.

Assistant Professor, NGSM Institute
of Pharmaceutical Sciences, NITTE
University, Mangalore- 575018.

T.Johns College of Pharmacy,
Bangalore in Department of
Pharmaceutics.

Associate Professor, Department of
Pharmacy, Sumandeep Vidyapeeth,
Piparia, Vadodara, Gujarat, India.

Assistant Professor & Research
Guide Dept. of Chemistry, St. Xavier's
College Mumbai.

Associate Professor, IBSS College of
Pharmacy Malkapur Dist. -Buldana,
Maharashtra, India.

Petroleum Applications Department -

India

India

India

India

USA

Iran

India

India

India

India

India

India

India

India

India

India

Egypt
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Gamal Zaki
Swelam

Dr. Ajay Bilandi

Dr. Uttekar
Pravin
Shantaram

Dr. Laxman
Wagle

Dr. Hari
Chandana R.
Mulamalla

Dr. Hetal Amin

Dr. Md. Jasim
Uddin

Dr. Pratik C.
Parkarwar

Dr. Abhishek
Kumar
Chaturvedi

Dr. Anuradha
G. Patel

Dr. Shahid
Shah
Chaudhary

Dr. Sutar
Ravindra
Chandrakant

Dr. Shubham
Verma

Dr. M.
Selvendran

Dr. Shikha
Thakur

Dr. P,
Sagadevan

ajaybilandi2031@gmail.com

pravinsuttekar@yahoo.co.in

waglelaxman@gmail.com

MulamaHC@ah.org

dr.hetal1985@gmail.com

drjasim@southem.edu.bd

pratik parkarwar19@gmail.com

abhishek .bhumedical@gmail.com

anupatel03@gmail.com

drshahidnium@gmail.com

ravi_sutar1980@yahoo.com

shubh.verma678@gmail.com

selvendran008@gmail.com

patho shikha@gmail.com

sagadevan.biotech@gmail.com

Egyptian Petroleum Research
Institute -1- Ahmed Alzomor Street -
Nasr City (11727) Cairo — Egypt.

Associate Professor Seth G. L. Bihani
S. D. College of Technical Education,
Institute of Pharmaceutical Sciences
& Drug Research, Sri Ganganagar
(Rajasthan) India.

Assistant Professor, Progressive
Education Society's Modern College
of Pharmacy Yamunanagar, Sector
no. 21 Nigdi, Pune, Maharashtra
India.

B. Pharm, Pharm D., Nepal.

Clinical Pharmacy Specialist,
Department of Pharmacy Services
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