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Abstract—The objectives of the current study were to 

synthesize a thalidomide (THD) analogue and study its 

anticancer effect on human breast cancer cell line (MCF-7). 

Cytotoxic activity on the normal human cell line was 

assayed to ensure its safety on normal cells. It is quite a 

surprise to find that the synthesized analogue caused 

collapsing and shrinking in the shape of (MCF-7) while 

revealing its safety on the proliferation of normal human 

cell line. Therefore, it can be a promising compound in the 

treatment of breast cancer. Moreover, its encapsulation in a 

nanoemulsion system would enhances its potency. The plain 

nanoemulsion formula was evaluated by several 

characteristic methods, which showed that the mean droplet 

size was (345.6 nm) and mean zeta potential was (-9.98 mV). 

In addition to their examination under the field emission 

transmission electron microscope and noticed their 

spherical shape. Our future work is to study the drug 

entrapment efficiency and in vitro drug release. It is hoped 

that this study will lead to new insights of THD analogues as 

a therapeutic agent, particularly in the nanoemulsion 

system.  

 

Index Terms—thalidomide analogue, anticancer activity, 

MTT assay, nanoemulsion, TEM 

 

I. INTRODUCTION 

Thalidomide (THD) as a derivative of the glutamic 

amino acid was released by a German pharmaceutical 

company as a sedative drug [1]. In the late 1950, it was 

prescribed to pregnant women who suffer from morning 

sickness [2]. Nevertheless, by the beginning of 1960, it 

was ultimately withdrawn from most of the world where 

it resulted in the most prominent medical disaster. It was 

confirmed to cause children teratogenesis to over 10,000 

cases [3]. Surprisingly, the FDA reapproved the drug in 

2006 owing to its anti-angiogenesis [4], anti-
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inflammation and cell proliferation inhibition [5]. It was 

recorded to treat solid tumors such as lung cancer, 

prostate cancer, and primary hepatocellular carcinoma [6]. 

THD is characterized by its low aqueous solubility, and 

this continues to be an open problem that affects its 

therapeutic use [7]. It was assumed that this poor 

solubility hampered the discovery of its teratogenicity [8]. 

Therefore, this problem can be addressed by the 

formulation of THD in a nanodrug delivery system where 

this formulation is an interesting area of research. Our 

key idea is to encapsulate the synthesized THD analogue 

in a submicron emulsion, known as nanoemulsion.  

Nanoemulsions are colloidal particles, acting as a drug 

delivery system. It is worth mentioning that 

nanoemulsions are characterized by their large surface 

area with small size ranging 10-1000 nm [9]. In addition 

to its biocompatibility, relative stability [10], improved 

drug solubility, controlled delivery profiles and protection 

of sensitive drug substances [11]. Moreover, several 

routes of administration were studied regarding their use 

as a drug delivery system [12]. Therefore, they are more 

promising over other drug delivery systems. 

Nanoemulsion consists of a mixture of water and oil, 

which are immiscible liquids in addition to an 

emulsifying system (surfactant and co-surfactant) [10]. 

Mainly, they are divided into two forms; oil in water 

nanoemulsion (o/w), where oil is dispersed in water and 

water in oil nanoemulsion (w/o), where water is dispersed 

in an oily phase [13]. Therefore, they offer a wide range 

of drugs that can be encapsulated inside them. 

As a continuation of our research group endeavors to 

explore the structural modifications that are postulated to 

potentiate the antitumor efficacy of some thalidomide 

analogues [14], a parallel strategy of nanoemulsion 

formulation was sought to minimize cytotoxicity and to 

enhance bioavailability. A reasonable approach was 

followed to validate the presence of phthalimide moiety 

as a pharmacophoric part essential for the antiangiogenic 
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activity along with its ring-expanded naphthalimide 

counterpart (Fig. 1). Various compounds of this direction 

were synthesized and investigated for their anticancer 

efficacy against different cell lines (S F Hammad et al, 

unpublished data). Among these synthesized compounds, 

one of the most potent compounds, (Fig. 2) was studied 

for its cytotoxic effect on normal human cell line. 

Furthermore, its anticancer activity was assayed on breast 

cancer cell line (MCF-7).  Our ongoing perspective is to 

formulate this THD analogue in nanoemulsion system to 

enhances its potency and this can be a significant step 

forward in treatment of breast cancer. Moreover, drug 

entrapment efficiency and in vitro drug release will be 

performed. 

 

Figure 1. Rational design of synthesized THD analogue. 

 

Figure 2. Chemical structure of the synthesized THD analogue. 

II. MATERIALS AND METHODS 

A. THD Analogue Synthesis 

In a continuation with our work, several THD 

analogues were synthesized (S F Hammad et al, 

unpublished data). In this study, we proposed a method to 

synthesize one of the promising analogues. Into a 50 mL 

round bottom flask, 0.212 gm (1 mmol) of N-

aminonaphthalimide was charged and 0.12 mL (1.5 mmol) 

of Furan-2-carbaldehyde were added to 20 mL of ethanol 

absolute. To the reaction mixture 4 drops of acetic 

anhydride were added and the mixture was kept under 

reflux at 90 ºC with stirring for 6 h. where the reaction 

was monitored by thin-layer chromatography till 

completion. The reaction mixture was left to cool down at 

room temperature till a precipitate was formed that was 

then collected by vacuum filtration and washed with cold 

diethyl ether and recrystallized from absolute ethanol to 

yield the desired furfural imine in about 83% yield (Fig. 

3). The structure of the synthesized THD analogue was 

elucidated and characterized by NMR, IR, Mass 

spectroscopy and elemental analysis.  

B. THD Analogue Spectrophotometric Analysis 

The proposed method in studying spectrophotometric 

analysis of the synthesized THD analogue will be used 

for further studying of drug entrapment efficiency and 

percentage of in vitro drug release. This method involved 

the preparation of a stock solution of the synthesized 

THD analogue by dissolving the compound in absolute 

ethyl alcohol under stirring at room temperature until 

completely dissolved. Then, it was diluted to get different 

concentrations, and their absorbance was scanned by UV-

visible spectrophotometer (Lambda EZ 201). After that, a 

calibration curve was plotted between the absorbance and 

the concentrations of the analyte. Furthermore, the 

correlation coefficient was calculated from the calibration 

curve.  

C. 
  

Normal human lung fibroblast cell line (Wi-38) was 

used to detect cytotoxicity of the synthesized compound. 

Wi-38 cell line was sub-cultured in DMEM medium-

contained 10% fetal bovine serum (FBS), seeded as 5x103 

cells per well in 96-well plates and incubated at 37ºC in 

5% CO2 incubator. After 24 h for cell attachment, serial 

concentrations of THD analogue were incubated with Wi-

38 cells for 72 h. Cell viability was assayed by MTT 

method. 20 µl of 5 mg/mL MTT (Sigma, USA) was 

added to each well and the plate was incubated at 37ºC 

for 3 h. Then, MTT solution was removed, 100 µl of 

DMSO was added and the absorbance of each well was 

measured with a microplate reader (BMG LabTech, 

Germany) at 570 nm. The effective concentration (IC50) 

and safe dose (EC100) values of the tested compound that 

cause 50% and 100% cell viability were estimated by the 

Graphpad Instat software. 

 

Figure 3. Synthesis scheme of THD analogue. 
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D. Determination of the Anticancer Activity  

Anticancer activity was assayed on human breast 

cancer cell line (MCF-7). Cells were cultured in RPMI-

1640 (Lonza, USA) supplemented with 10% FBS. They 

were seeded in sterile 96-well plates as a density of 5x103 

cells/well. After 24h, serial concentrations of the tested 

compound were incubated with MCF-7 cancer cell line 

for 72 h at 37ºC in 5% CO2 incubator. MTT method was 

done as described above. The half maximal inhibitory 

concentration (IC50) values were calculated using the 

Graphpad Instat software. Furthermore, cellular 

morphological changes were investigated using phase 

contrast inverted microscope with a digital camera 

(Olympus, Japan).  

E. Nanoemulsion Preparation and Characterization  

Plain nanoemulsion formula was prepared using oleic 

acid as oily phase, aqueous phase, and emulsifying 

system. The preparation process was performed at room 

temperature at speed stirring of 400 rpm. They were 

sonicated for about 30 min then degassed. The formula 

was monitored with respect to pH, particle size, zeta 

potential as well as indicating their shape with field 

emission transmission electron microscope. 

F. pH Measurements 

The pH of the plain nanoemulsion formula and THD-

nanoemulsion formula were measured by using a portable 

pH meter (AD 130 pH/mV/Temperature Portable Meter). 

G. Zeta Potential Measurements 

The average particle size and zeta potential of the plain 

nanoemulsion was measured by dynamic light scattering 

(Malvern Nano ZS Zeta-sizer) at room temperature. It 

was diluted with distilled water then placed into a specific 

cuvette. Data analysis was performed using Malvern 

Zeta-Sizer software version 7.02. 

H. Field Emission Transmission Electron Microscope   

It was used to capture the images of the plain 

nanoemulsion formula and THD analogue-nanoemulsion 

formula. 5 μL of the sample was placed on a copper grid, 

then 5 μL of phosphotungstic acid was added to provide 

its negative staining. The model of microscope used was 

JEOL JEM-2100F. 

III. RESULTS AND DISCUSSION  

A. THD Analogue Characterization  

M.p. 197-199 oC, IR (KBr) 3437, 1653, 1323, 1230, 

1184 cm-1; 1H NMR (DMSO-d6) 6.78–7.80 (m, 1H, Fur. 

C4–H), 7.30-7.31 (m, 1H, Fur. C3–H), 7.83-7.89 (m, 2H, 

Naphth. C2,6-H), 8.08 (m, 1H, Fur. C5–H), 8.44-8.51 (m, 

4H, Naphth. C1,3,6,8-H), 8.58 (s, 1H, CH); 13C NMR 

(DMSO-d6) δ 112.78 (Fur. C3, C4), 119.71 (C4a), 122.23 

(C4, C5), 126.69 (C2, C7), 127.25 (C8a), 130.99 (CH), 

131.29 (C1, C3, C6, C8), 134.52 (Fur. C5), 147.59 (Fur. C2), 

159.87 (C=O), 160.25 (C=O); EIMS m/z = 290 (M+). 

B. Anticancer and Cytotoxic Effect of THD Analogue  

The IC50 and EC100 (μmol/mL) of the tested THD 

analogue against normal human cell line (Wi-38) were 

(101.01±1.61) and (53.78±1.46) respectively. These 

values were expressed as mean±SEM. Their high values 

reveal their safety on the proliferation of normal human 

cell line. Moreover, the anticancer activity of the 

synthesized THD analogue were assessed on three human 

cancer cell lines, liver cancer cell line (HepG-2), breast 

cancer cell line (MCF-7) and colon cancer cell line 

(Caco-2) (S F Hammad et al, unpublished data). 

Particularly, our results will focus here on the breast 

cancer cell line (MCF-7). 

It should be noted that when this compound was tested 

on (MCF-7) breast cancer cell line, the IC50 was of a low 

value (42.53±2.4). This indicates its high anticancer 

activity against breast cancer cell line at dose (42.53 

μmol/mL) less than its EC100 (53.8 μmol/mL) on normal 

human cells. Moreover, it demonstrates the adequacy of 

the compound to be safe on normal human cells and their 

promising use in the treatment of breast cancer. It affects 

the cancer cell line in different ways including shrinking 

and collapsing in the normal shape of the cells (Fig. 4). 

These promising results open an approach to increase its 

potency and decrease the concentration of the tested dose 

on cancer cells by formulating the THD analogue in 

nanoemulsion system which is an important drug delivery 

system.  It is worth mentioning that our preliminary 

findings of the tested THD-nanoemulsion system on 

breast cancer cell line reveal more promising results. The 

anticancer dosage was reduced to nanomolar efficiency 

instead of micromolar efficiency, which is the most 

intriguing findings, but these results are still under 

investigations. 

 

Figure 4. Morphological alterations of the THD analogue-treated 

MCF-7 breast cancer cell line in comparison with the untreated MCF-7 

cancer cell line. 

C.   

characterization methods of the plain 

nanoemulsionformula that will be used as a drug delivery 

system to enhance THD analogue potency. The pH 

measurement of the plain nanoemulsion formula was 

shown to be (4.97±0.01) and was observed to be 

(4.36±0.1) for THD analogue-nanoemulsion formula. The 

mean droplet size of the plain formula was (345.6 nm) 

and this demonstrates that it lies within the most common 
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size range of nanoemulsion 100-500 nm [9]. This 

observation agrees with the results reported by others that 

the normal size ranges 10-1000 nm [15]. The mean zeta 

potential of the plain nanoemulsion was demonstrated to 

be (-9.98 mV). Moreover, photomicrographs of the plain 

formula and THD analogue-nanoemulsion formula were 

captured showing their small sizes with spherical 

structures and large surface area (Fig. 5). 

 

Figure 5. Transmission electron photomicrographs (A) plain 

nanoemulsion formula, (B) THD analogue-nanoemulsion formula. 

IV. CONCLUSION 

In the present study, we extended our previous work 

by synthesizing a promising THD analogue and its 

characterization to assess its antiangiogenic activity. The 

anticancer activity showed that the synthesized analogue 

has a promising effect on three different cancer cell lines 

(S F Hammad et al, unpublished data), including breast 

cancer cell line, where it caused cells shrinking and 

collapsing. An approach was made to increase its potency 

and decrease its dosage when applied to cancer cells by 

formulating the compound in nanoemulsion formula. The 

plain nanoemulsion formula was characterized by 

different methods regarding their mean droplet size and 

zeta potential. They were photographed by field emission 

transmission electron microscope to reveal their spherical 

structure and small sizes with large surface area which 

are very important factors in many successful drug 

delivery systems. Our future investigations are to study 

the anticancer activity of the formulated THD analogue 

on breast cancer cell lines and to study the effect of the 

plain nanoemulsion formula and its safety on normal cell 

line. This study is a promising step for THD analogue as 

a therapeutic agent particularly in the nanoemulsion 

system. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

AUTHOR CONTRIBUTIONS 

Noran M. Tawfik and Sherif F. Hammad conceived the 

main idea, writing, editing the manuscript and performed 

the final submission. Mohammed Teiama, Sameh Samir 

Iskandar and Ahmed Osman equally contributed to the 

supervision of the whole work and performed the final 

revision. 

 

ACKNOWLEDGMENT 

The authors would like to thank Dr. Hussein Agwa at 

Chemistry Department, Faculty of Science, Menoufia 

University and Dr. Esmail M. El-Fakharany at Protein 

Research Department, Genetic Engineering and 

Biotechnology Research Institute (GEBRI), City of 

Scientific Research and Technological Applications 

(SRTA-City) for their constructive discussions. 

This work was supported by the Ministry of Higher 

Education and Scientific Research (MOHE), Egypt. 

REFERENCES 

[1] S. Gao, S. Wang, R. Fan, and J. Hu, “Recent advances in the 

molecular mechanism of thalidomide teratogenicity,” Biomedicine 

& Pharmacotherapy, vol. 127, article 110114, 2020.  

[2] N. Vargesson, “The teratogenic effects of thalidomide on limbs,” 

The Journal of Hand Surgery (European volume), vol. 44, no. 1, 

pp. 88-95, 2019. 

[3] G. G. Amare, B. G. Meharie, and Y. M. Belayneh, “A drug 

repositioning success: The repositioned therapeutic applications 

and mechanisms of action of thalidomide,” Journal of Oncology 

Pharmacy Practice, vol. 27, pp. 673-678, 2021. 

[4] A. Mercurio, L. Sharples, F. Corbo, C. Franchini, A. Vacca, A. 

Catalano, et al., “Phthalimide Derivative Shows Anti-angiogenic 

Activity in a 3D Microfluidic Model and No Teratogenicity in 

Zebrafish Embryos,” Frontiers in Pharmacology, vol. 10, 2019.  

[5] S. Zhou, F. Wang, T. C. Hsieh, J. M. Wu, and E. Wu, 

“Thalidomide–A notorious sedative to a wonder anticancer drug,” 

Current Medicinal Chemistry, vol. 20, no. 33, pp. 4102-4108, 

2013. 

[6] Y. Shen, S. Li, X. Wang, M. Wang, Q. Tian, J. Yang, et al., 

“Tumor vasculature remolding by thalidomide increases delivery 

and efficacy of cisplatin,” Journal of Experimental & Clinical 

Cancer Research, vol. 38, no. 1, article 427, 2019. 

[7] M. A. Higman and G. B. Vogelsang, “Chronic graft versus host 

disease,” British Journal of Haematology, vol. 125, no. 4, pp. 435-

454, 2004. 

[8] S. Hess, M. A. Akermann, S. Wnendt, K. Zwingenberger, and K. 

Eger, “Synthesis and immunological activity of water-soluble 

thalidomide prodrugs,” Bioorganic & Medicinal Chemistry, vol. 9, 

no. 5, pp. 1279-1291, 2001. 

[9] M. Jaiswal, R. Dudhe, and P. K. Sharma, “Nanoemulsion: An 

advanced mode of drug delivery system,” 3 Biotech., vol. 5, no. 2, 

pp. 123-127, 2015. 

[10] S. Demisli, E. Mitsou, V. Pletsa, A. Xenakis, and V. 

Papadimitriou, “Development and study of nanoemulsions and 

nanoemulsion-based hydrogels for the encapsulation of lipophilic 

compounds,” Nanomaterials (Basel), vol. 10, no. 12, article 2464, 

2020. 

[11] M. Kumar, R. S. Bishnoi, A. K. Shukla, and C. P. Jain, 

“Techniques for formulation of nanoemulsion drug delivery 

system: A review,” Preventive Nutrition and Food Science, vol. 

24, no. 3, pp. 225-234, 2019. 

[12] M. C. Bonferoni, S. Rossi, G. Sandri, F. Ferrari, E. Gavini, G. 

Rassu, and P. Giunchedi, “Nanoemulsions for "nose-to-brain" 

drug delivery,” Pharmaceutics, vol. 11, no. 2, article 84, 2019. 

[13] Y. Singh, J. G. Meher, K. Raval, F. A. Khan, M. Chaurasia, N. K. 

Jain, et al., “Nanoemulsion: Concepts, development and 

applications in drug delivery,” Journal of Controlled Release, vol. 

252, pp. 28-49, 2017. 

[14] M. Zahran, H. Agwa, A. Osman, S. Hammad, B. El-Aarag, N. 

Ismail, et al., “Synthesis and biological evaluation of phthalimide 

dithiocarbamate and dithioate derivatives as anti-proliferative and 

anti-angiogenic agents- I,” European Journal of Chemistry, vol. 8, 

no. 4, pp. 391-399, 2017. 

[15] V. Klang, N. B. Matsko, C. Valenta, and F. Hofer, “Electron 

microscopy of nanoemulsions: An essential tool for 

characterisation and stability assessment,” Micron., vol. 43, pp. 

85-103, 2012. 

 

A B 

International Journal of Pharma Medicine and Biological Sciences Vol. 11, No. 2, April 2022

©2022 Int. J. Pharm. Med. Biol. Sci. 46



Copyright © 2022 by the authors. This is an open access article 

distributed under the Creative Commons Attribution License (CC BY-

NC-ND 4.0), which permits use, distribution and reproduction in any 

medium, provided that the article is properly cited, the use is non-

commercial and no modifications or adaptations are made. 

 

 

Noran M. Tawfik is an assistant lecturer in 

Zoology Department, Faculty of Science, 

Suez Canal University, Ismailia, Egypt. She is 

currently a PhD student in Basic and Applied 

Sciences Institute/Biotechnology, Egypt-

Japan University of Science and Technology 

(E-JUST), Alexandria, Egypt. She received 

her bachelor degree and master degree from 

Suez Canal University. Her bachelor's degree 

of Science in 2010 with an excellent with 

honor grade (90.44%) and her master's degree 

of Science was in Zoology (Biotechnology) in 2016. She got her 

master's degree under title of "Cytogenetic evaluation and PCR 

diagnostics of the tumor suppressor gene (P53) in CD34+ cord blood 

stem cells ". 

 

 

Dr. Mohammed Teiama is currently Lecturer 

of Pharmaceutics and Industrial Pharmacy, 

Faculty of Pharmacy, Helwan University, 

Egypt. Dr. Mohammed received his Bachelor, 

master, and PhD degree in 2006, 2012 and 

2017 from the same institution, respectively. 

He got his master's degree under title of 

"Formulation and Evaluation of 

Pharmaceutical Preparations containing a 

Model Anticancer Drug". Under supervision 

of Prof. Dr. Dalia Samuel Shaker (Professor of 

Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy - Helwan 

University), and Prof. Dr. Mohamed Khaled Ghorab (Professor of 

Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy - Helwan 

University / Policy Lead, Office of Policy for Pharmaceutical Quality, 

OPQ, CDER, FDA). In this part, he worked for improvement of 

bioavailability of Tamoxifen citrate as a model for anticancer drug that 

is widely used for treatment of breast cancer. The successful formulae 

were further incorporated in thermosensitive gel and tablet as final 

dosage form. He published two international papers from this work. 

Also, he got his PhD degree under title of "Formulation and Evaluation 

of Targeted Drug Delivery System for Treatment of Cancer Stem Cells". 

He spent two years for practical work in Biomedical Engineering 

Department, Engineering School, University of Michigan with a fully 

funded scholar from the Egyptian Ministry of Higher Education. He 

worked for a project for delivery of siRNA to head and neck cancer 

stem cell. The aim of the project was to change the behavior of stem 

cells to become more sensitive for chemotherapy and radiotherapy. The 

project was under supervision of Professor. Mohamed Elsayed, at 

Cellular Engineering & Nano-Therapeutics Laboratory, Biomedical 

Engineering Department, University of Michigan from July 2014 to July 

2016 (Scientific & Programmatic Leadership, Development Expertise of 

Multiple Therapeutic Modalities). We succeeded to change the behavior 

cancer stem cells and decrease its ability to resist chemotherapy and 

reduce colonies and orospheres formation. The practical work was 

written and submitted to Molecular Pharmaceutics Journal for 

publication (first author publication). His field of interest about 

formulation of nanoparticles and characterization at different levels and 

experimental work. He prepared different nanoparticles with different 

polymers, he learnt different techniques like western blot, cell culture, 

colony assay, orosphere assay, wound healing assay, PEGylated and 

non-PEGylated particles and gel electrophoresis. He shared in 

explanation of results for different experimental work such as DSC, 

FTIR, particle size and zeta potential measurement. Dr. Mohammed 

Teiama is working now with his colleagues in department for different 

projects such as plasmid DNA delivery, development of a model drug 

for treatment of gout, improvement the bioavailability of anti-psychotic 

drug, working for treatment of breast cancer, and improvement of anti-

emetic drug that used for balancing of side effect of chemotherapy.    

 

 

Dr. Sameh Samir Iskandar received his 

MBBCh degree from medical school, Cairo 

University in 1998. He got his master's 

degree in General Surgery from Cairo 

University in 2003. He was a member of 

Royal College of Surgeon of England in 

2009. He got his MD in Surgical Oncology 

in 2011 from Cairo University. His major 

field of study is Surgical Oncology. His work 

experience was Resident in Surgical 

Oncology, National Cancer institute, Cairo 

University then specialist in General Surgery and Surgical Oncology. 

He is currently Consultant and FELLOW of Surgical Oncology and 

head of Surgical Oncology Department, Ismailia Teaching Oncology 

Hospital (GOTHI). 

 

 

Prof. Ahmed Osman received his PhD 

degree in Biochemistry (Molecular 

Parasitology) in 1994 through a joint 

supervision program between Ain Shams 

University (ASU), Egypt and School of 

Medicine and Biomedical Sciences, State 

University of New York (SUNY) at Buffalo, 

USA. Dr. Osman joined Professor Philip 

LoVerde’s laboratory in USA in 1996 as a 

post-doctoral fellow. Dr. Osman returned to 

his home institution in ASU after spending 12 

years in Prof. LoVerde’s lab, where he gained strong experience in 

different fields of life sciences including molecular biology, 

immunology, animal cell culture and vaccine research. After his return, 

Dr. Osman served as a dean of postgraduate study and research and 

chairman of the Department of Biochemistry in the Faculty of Science, 

Ain Shams University. During his career, Prof. Osman supervised more 

than 50 MSc and PhD students in SUNY-Buffalo, ASU, Cairo 

University and Egypt-Japan University of Science and Technology (E-

JUST) and authored and co-authored more than 60 research articles in 

peer-reviewed journals including Journal of Biological Chemistry, PLoS 

one and PLoS pathogens and vaccine as well as 6 book chapters in 

famous book series such as Methods in Molecular Biology (Humana 

press). Dr. Osman has recently joined Biotechnology program in E-

JUST, where he is leading research in different fields of biomedical 

sciences such as molecular oncology, human viral infections (such as 

HCV and COVID-19) and neuromuscular disorders. 

 

 

Dr. Sherif F. Hammad is one of the expert 

Egyptian medicinal chemists especially in the 

field of API industrial production. Dr. 

Hammad was graduated in Faculty of 

pharmacy, Alexandria University in 1997 

with an excellent with honor grade after 

receiving the best ideal student award (first 

ranked over the university). He started his 

academic career in Helwan University where 

he earned a master’s degree in pharmaceutical 

chemistry followed by a Medicinal Chemistry 

PhD degree from Auburn University in Alabama State in the US and a 

postdoctoral fellowship in University of Maryland Baltimore County. 

His work in the US focused on the multistep total synthesis of DNA 

minor groove alkylators, carbocyclic nucleosides and other modified 

nucleotides targeting cancer, tuberculosis, and Hepatitis C virus. Upon 

returning to Egypt, he started his professional career both academically 

as an assistant professor of Medicinal Chemistry in Helwan University 

and other Universities as adjunct professor as well as industrially as a 

Research and Development (R&D) consultant in Pharco group for 

pharmaceutical industries. He shared in the startup and establishment of 

the most modern API production facility in the Middle East (Pharco B 

for Chemicals) at the role of R&D and technical director with a 

significant contribution in the treatment of more than 2 million Egyptian 

patients from HCV in the last five years. He joined EDA (Egyptian 

Drug Authority) from its beginning as API and Quality consultant and 

He is the major R&D consultant for EVA Pharma in API projects. 

International Journal of Pharma Medicine and Biological Sciences Vol. 11, No. 2, April 2022

©2022 Int. J. Pharm. Med. Biol. Sci. 47

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/



