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[bookmark: _Toc65575654]Abstract
This research aims to fabricate and characterize chemically cross-linked CMC/PVP-co-poly (AMPS) based hydrogel for the sustained release of model drug metoprolol tartrate through free radical polymerization technique. CMC/PVP-co-poly (AMPS) hydrogels were formulated by the free radical polymerization technique. Carboxymethyl cellulose crosslinked chemically with AMPS with a constant ratio of PVP by the ethylene glycol dimethacrylate as the cross-linker in the existence of sodium hydrogen sulfite/ammonium peroxodisulfate as initiators. CMC based hydrogels were fabricated by using different concentrations of polymer, monomer, and cross-linker. Dynamic swelling, sol-gal fraction, and percent drug release were performed along with some characterizations such as FTIR, XRD, TGA, DSC, and SEM. In-vitro drug release and swelling were performed at 1.2 and 6.8 pH to determine the sustained release pattern and pH-responsive behavior. These parameters are directly linked with the different ratios of cross-linker, polymer, and monomer. XRD, SEM, and FTIR show the successful grafting of constitutes and formation of a stable hydrogel. While the DSC and TGA confirm the thermodynamic stability of the hydrogel. The swelling of hydrogels increases as the ratio of monomer rises while decreases with a rise in the ratio of polymer and cross-linker. In-vitro gel fraction and drug release also depend on the ratios of polymer, monomer, and cross-linker. CMC/PVP-co-poly (AMPS) hydrogels can be considered as the potential system for the sustained delivery of model drug metoprolol tartrate for prolonged disease treatment with reduced dosing frequency and enhanced patient compliance. Box-Behnken Design was used to optimize CMC/PVP-co-poly (AMPS) hydrogel by varying the content of reactants such as; polymer (CMC), monomer (AMPS), and crosslinker (EGDMA). 


Fabrication and characterization 


of cross


-


linked CMC/PVP


-


co


-


poly (AMPS) based hydrogel for the 


sustained release of model drug metoprolol tartrate 


 


 


Akram Ashames


*1,2


, Fahad Pervaiz


3


, Moawia Al


-


Tabakha


1,2


, Kanza Khalid


3


, Nageeb Hassan


1,2


, Hina 


Shoukat


3


, 


Manal Buabeid


1,2


, Ghulam Murtaza


*4


 


 


1


College of Pharmacy and Health Sciences, Ajman University, Ajman 346, United Arab Emirates


 


2


Medical and Bio


-


allied Health Sciences Research Centre, Ajman University, Ajman, United Arab 


Emirates


 


3


Department of Pharmaceut


ics,


 


Faculty of pharmacy, The Islamia University of Bahawalpur, 


Pakistan.


 


4


Department of Pharmacy, COMSATS University Islamabad, Lahore Campus 54000, Pakistan.


 


 


*


Corresponding Author:


 


Email: a.ashames@ajman.ac.ae (Akram Ashames); gmdogar356@gmail.com 


(Ghulam Murtaza)


 


 


Abstract


 


This research aims to fabricate and characterize chemically cross


-


linked CMC/PVP


-


co


-


poly (AMPS) 


based hydrogel for the sustained release of model drug metoprolol tartrate through free radical 


polymerization technique. CMC/PVP


-


co


-


poly (AMPS) hydrogels were formulated by the free radical 


polymerization technique. Carboxymethyl cellulose crosslinked chemically with AMPS with a constant 


ratio of PVP by the ethylene glycol dimethacrylate as the cross


-


linker in the existence of sodium 


h


ydrogen sulfite/ammonium peroxodisulfate as initiators. CMC based hydrogels were fabricated by using 


different concentrations of polymer, monomer, and cross


-


linker. Dynamic swelling, sol


-


gal fraction, and 


percent drug release were performed along with some


 


characterizations such as FTIR, XRD, TGA, DSC, 


and SEM. In


-


vitro drug release and swelling were performed at 1.2 and 6.8 pH to determine the sustained 


release pattern and pH


-


responsive behavior. These parameters are directly linked with the different rati


os 


of cross


-


linker, polymer, and monomer. XRD, SEM, and FTIR show the successful grafting of constitutes 


and formation of a stable hydrogel. While the DSC and TGA confirm the thermodynamic stability of the 


hydrogel. The swelling of hydrogels increases as t


he ratio of monomer rises while decreases with a rise in 


the ratio of polymer and cross


-


linker. In


-


vitro gel fraction and drug release also depend on the ratios of 


polymer, monomer, and cross


-


linker. CMC/PVP


-


co


-


poly (AMPS) hydrogels can be considered as th


e 


potential system for the sustained delivery of model drug metoprolol tartrate for prolonged disease 


treatment with reduced dosing frequency and enhanced patient compliance.


 


Box


-


Behnken Design was 


used to optimize CMC/PVP


-


co


-


poly (AMPS) hydrogel by varyin


g the content of reactants such as; 


polymer (CMC), monomer (AMPS), and crosslinker (EGDMA). 


 


 




Fabrication and characterization  of cross - linked CMC/PVP - co - poly (AMPS) based hydrogel for the  sustained release of model drug metoprolol tartrate      Akram Ashames *1,2 , Fahad Pervaiz 3 , Moawia Al - Tabakha 1,2 , Kanza Khalid 3 , Nageeb Hassan 1,2 , Hina  Shoukat 3 ,  Manal Buabeid 1,2 , Ghulam Murtaza *4     1 College of Pharmacy and Health Sciences, Ajman University, Ajman 346, United Arab Emirates   2 Medical and Bio - allied Health Sciences Research Centre, Ajman University, Ajman, United Arab  Emirates   3 Department of Pharmaceut ics,   Faculty of pharmacy, The Islamia University of Bahawalpur,  Pakistan.   4 Department of Pharmacy, COMSATS University Islamabad, Lahore Campus 54000, Pakistan.     * Corresponding Author:   Email: a.ashames@ajman.ac.ae (Akram Ashames); gmdogar356@gmail.com  (Ghulam Murtaza)     Abstract   This research aims to fabricate and characterize chemically cross - linked CMC/PVP - co - poly (AMPS)  based hydrogel for the sustained release of model drug metoprolol tartrate through free radical  polymerization technique. CMC/PVP - co - poly (AMPS) hydrogels were formulated by the free radical  polymerization technique. Carboxymethyl cellulose crosslinked chemically with AMPS with a constant  ratio of PVP by the ethylene glycol dimethacrylate as the cross - linker in the existence of sodium  h ydrogen sulfite/ammonium peroxodisulfate as initiators. CMC based hydrogels were fabricated by using  different concentrations of polymer, monomer, and cross - linker. Dynamic swelling, sol - gal fraction, and  percent drug release were performed along with some   characterizations such as FTIR, XRD, TGA, DSC,  and SEM. In - vitro drug release and swelling were performed at 1.2 and 6.8 pH to determine the sustained  release pattern and pH - responsive behavior. These parameters are directly linked with the different rati os  of cross - linker, polymer, and monomer. XRD, SEM, and FTIR show the successful grafting of constitutes  and formation of a stable hydrogel. While the DSC and TGA confirm the thermodynamic stability of the  hydrogel. The swelling of hydrogels increases as t he ratio of monomer rises while decreases with a rise in  the ratio of polymer and cross - linker. In - vitro gel fraction and drug release also depend on the ratios of  polymer, monomer, and cross - linker. CMC/PVP - co - poly (AMPS) hydrogels can be considered as th e  potential system for the sustained delivery of model drug metoprolol tartrate for prolonged disease  treatment with reduced dosing frequency and enhanced patient compliance.   Box - Behnken Design was  used to optimize CMC/PVP - co - poly (AMPS) hydrogel by varyin g the content of reactants such as;  polymer (CMC), monomer (AMPS), and crosslinker (EGDMA).     

