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ABSTRACT 

Background and Aim: The peel of Citrus limon which is a rich source of acid contents had 

been identified as the potential anti-fungal as well as anti-dandruff agent. This study was 

aimed to focus on determining the best solvent responsible for extraction of maximum active 

anti-fungal constituents. Methodology: Defatted peel powder of C. limon was successively 

extracted with chloroform, ethanol and water using Soxhlet extractor. Phytochemical tests for 

the presence of metabolites were done for all extracts. The anti-fungal activity against 

Malassezia furfur and Candida albicans of all extracts were determined using well diffusion 

methods at three concentrations: 50, 100 & 200mg/ml followed by minimum inhibition 

concentration (MIC) determination using well dilution method. The extract showing best anti- 

fungal activity was chosen for formulation and evaluation. Results: Flavonoids presence in 

all extracts while ethanol is considered as the optimal solvent to obtain various phytochemical 

constituents. The extract obtained from ethanol exhibited highest anti-fungal activity 

(MIC=12.5mg/ml against M. furfur; MIC=6.25mg/ml against C. albicans). Other extracts 

showed lower anti-fungal activity against M. furfur and C. albicans (MIC≥25mg/ml). 

Meanwhile, all extracts showed anti-fungal activity against C. albicans with zone of inhibition 

(ZOI) ranging from 7.00-19.67mm. Ethanol extract demonstrated the highest ZOI of 

19.67±0.09mm compared to others at 200mg/ml. Analysis carried out using one-way ANOVA 

indicated no significant different between extracts and standard (p>0.05) when compared 

individually at all concentrations: 200, 100 & 50mg/ml except for petroleum ether extract. 

Conclusion: The promising anti-fungal activity from ethanol extract was due to the presence 

of various secondary metabolites. 

Keywords: Citrus limon, anti-fungal, successively extracted, Malassezia furfur, Candida albicans 

mailto:chng@msu.edu.my


ABSTRACT SAMPLE EXAMPLE 

 

(Multiple affiliations) 

 

FORMULATION AND NOSE-TO-BRAIN DELIVERY OF TEMOZOLOMIDE (TMZ) 
WITH HYDROXYPROPYLCELLULOSE (HPC) 

 

Faizatul Husna Binti Azman1, Hiroaki Todo2, Wong Charng Choon1, Gerard Lee See2, Tan Suk 
Fei1* 

1School of Pharmacy, Management and Science 
University, 40100 Shah Alam, Selangor, Malaysia 

2Faculty of Pharmacy and Pharmaceutical Sciences, Josai 

University, Sakado-shi, Saitama 350-0295, Japan 

*Corresponding Author: Tan Suk Fei; Email: sftan@msu.edu.my 

 

 
ABSTRACT 

Background and Aim: TMZ is a first line drug for Glioblastoma Multiforme (GBM). 
However, the treatment is of GBM is often related with damage of healthy brain tissues, 
resistance of TMZ and inadequate drug delivery across the blood brain barrier as TMZ has 
poor pharmacokinetic (PK) profiles. Meanwhile, research has shown that plasma 
concentration  of certain drugs after administration from intranasal route produces rapid 
and effective absorption and has lower risk of early side-effects with mucociliary clearance 
(MC) as a limiting factor. HPC (H) in powder formulation can enhance nasal drug absorption 
and reduce MC. Thus, the aim of this research will focus on developing formulation of TMZ 
encapsulated with HPC (TMZ-HPC) and nose-to-brain delivery of the formulation. 
Methodology: Quantification method of TMZ, In vitro Drug Release of TMZ Solution and 
TMZ with HPC Formulation using Franz type diffusion cells, Viscosity test using Viscomate 
VM-150III, evaluation of prepared formulations by collection of blood plasma in rats and 
analysis of TMZ in rats' brain using HPLC. Results: The TMZ-HPC formulation was clear 
in gel-like solution. TMZ-HPC exhibited sustained drug release behavior compared to TMZ 
solution. Likewise, the TMZ- HPC has a longer retention time in blood plasma compared to 
TMZ solution. The TMZ-HPC also shows exciting results in which the concentration TMZ 
was cleared slower in the brain for a period of 8 hours. Conclusion: HPC (H) has the 
potential as suitable excipient to improve the pharmacokinetic profile of TMZ. It will slowly 
release TMZ hence increasing the retention time and reducing the side effects. 

Keywords: Temozolomide, Hydroxypropylcellulose, Drug Release, Pharmacokinetic, 

Glioblastoma 
 

 

mailto:sftan@msu.edu.my

