
Accepted Manuscript

Development of a novel conjugatable sunitinib analogue validated
through in vitro and in vivo preclinical settings

Mohamed A. El Mubarak, Iliana Leontari, Giannopoulou
Efstathia, Eirinaios I. Vrettos, Abdul kadar Shaikh, Siatis E.
Konstantinos, Charikleia Danika, Haralabos P. Kalofonos,
Andreas G. Tzakos, Gregory B. Sivolapenko

PII: S1570-0232(18)30405-7
DOI: doi:10.1016/j.jchromb.2018.05.050
Reference: CHROMB 21214

To appear in: Journal of Chromatography B

Received date: 8 March 2018
Revised date: 30 May 2018
Accepted date: 31 May 2018

Please cite this article as: Mohamed A. El Mubarak, Iliana Leontari, Giannopoulou
Efstathia, Eirinaios I. Vrettos, Abdul kadar Shaikh, Siatis E. Konstantinos, Charikleia
Danika, Haralabos P. Kalofonos, Andreas G. Tzakos, Gregory B. Sivolapenko ,
Development of a novel conjugatable sunitinib analogue validated through in vitro and in
vivo preclinical settings. Chromb (2017), doi:10.1016/j.jchromb.2018.05.050

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.jchromb.2018.05.050
https://doi.org/10.1016/j.jchromb.2018.05.050


AC
CEP

TE
D M

AN
USC

RIP
T

1 
 

Full-Length Research Paper 

Development of a novel conjugatable sunitinib analogue validated through in vitro and in 

vivo preclinical settings 

 

Mohamed A. El Mubarak
a
, Iliana Leontari

a
, Giannopoulou Efstathia

c
, Eirinaios I. Vrettos

b
, 

Abdul kadar Shaikh
b
, Siatis E Konstantinos

c
, Charikleia Danika

a
, Haralabos P. Kalofonos

c
, 

Andreas G. Tzakos
b
, Gregory, B Sivolapenko

a,
* 

a
Department of Pharmacy, Laboratory of Pharmacokinetics, University of Patras, Patras, Greece 

b
Section of Organic Chemistry and Biochemistry, Department of Chemistry, University of 

Ioannina, GR-45110, Ioannina, Greece 

c
Clinical Oncology Laboratory, Division of Oncology, Department of Medicine, University of 

Patras, 26504, Rio, Greece 

*Corresponding author at: Department of Pharmacy, University of Patras, 26504 Rio-Patras, 

Greece. Tel. +302610962323, Fax: +302610969955, E-mail: gsivolap@upatras.gr 

Abstract  

Sunitinib is an oral FDA/EMEA approved multi-targeted tyrosine kinase inhibitor. It possesses 

anti-angiogenic and antitumor activity against a variety of advanced solid tumors. However, its 

chemical core does not allow a potential linkage to tumor-homing elements that could eventually 

enhance its potency. Therefore, a novel linkable sunitinib derivative, designated SB1, was 

rationally designed and synthesized. The pharmaceutical profile of SB1 was explored both in 

vitro and in vivo. Mass spectrometry and NMR spectroscopy were utilized for characterization, 

while MTT assays and LC-MS/MS validated protocols were used to explore its antiproliferative 

effect and stability, respectively. Cytotoxicity evaluation in three glioma cells showed that SB1 

preserved the antiproliferative effect of sunitinib. SB1 was stable in vitro after 24 h incubation in 

mouse plasma, while both agents exhibited bioequivalent pharmacokinetic characteristics after 

i.v. administration in Balb/c mice. To evaluate the levels of SB1 in mouse plasma, a novel 

analytical method was developed and validated in accordance to the US FDA and the EU EMA 

guidelines. We formulated a novel linkable sunitinib analog exhibiting similar antiproliferative 

and apoptotic properties with native sunitinib in glioma cell lines. Both SB1 and native sunitinib 

showed identical in vitro stability in mouse plasma and pharmacokinetics after i.v. administration 

in Balb/c mice.  
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