
UNIVERSITI PUTRA MALAYSIA 

SYNTHESIS AND CHARACTERIZATION OF ION-IMPRINTED POLYMER 
FOR DETERMINATION OF IONIZED CALCIUM IN HUMAN BLOOD 

SERUM 

RAFAH JASIM MOHAMMED AL-MAIBD 

FS 2021 55 



SYNTHESIS AND CHARACTERIZATION OF ION-IMPRINTED 
POLYMER FOR DETERMINATION OF IONIZED CALCIUM IN HUMAN 

BLOOD SERUM 

RAFAH JASIM MOHAMMED AL-MAIBD 

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, 
in Fulfilment of the Requirements for the Degree of Master of Science 

January 2021 

© C
OPYRIG

HT U
PM



COPYRIGHT

© C
OPYRIG

HT U
PM



DEDICATION 

© C
OPYRIG

HT U
PM



SYNTHESIS AND CHARACTERIZATION OF ION-IMPRINTED 
POLYMER FOR DETERMINATION OF IONIZED CALCIUM IN HUMAN 

BLOOD SERUM 

RAFAH JASIM MOHAMMED AL-MAIBD 

January 2021 

Chairman :   Sazlinda Kamaruzaman, PhD 
Faculty :   Science 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



SINTESIS DAN KARAKTERISASI POLIMER TERKINI ION UNTUK 
PENGHASILAN KALSIUM IONISASI DALAM SERUM DARAH 

MANUSIA 

RAFAH JASIM MOHAMMED AL-MAIBD 

Januari 2021 

Pengerusi :   Sazlinda Kamaruzaman, PhD 
Fakulti :   Sains 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



ACKNOWLEDGEMENTS 

© C
OPYRIG

HT U
PM



Sazlinda Kamaruzaman, PhD 

Nor Azowa Ibrahim, PhD 

Intan Nureslyna Samsudin, MB Bch Bao, MPath 

Norhazlin Zainuddin, PhD 

ZALILAH MOHD SHARIFF, PhD  

© C
OPYRIG

HT U
PM



TABLE OF CONTENTS 

Page

ABSTRACT
ABSTRAK 
ACKNOWLEDGEMENTS 
APPROVAL
DECLARATION
LIST OF TABLES                                                                                           
LIST OF FIGURES                                                                                         
LIST OF APPENDICES 
LIST OF ABBREVIATIONS 

CHAPTER 

1 INTRODUCTION

2 LITERATURE REVIEW 

© C
OPYRIG

HT U
PM



3 MATERIALS AND METHODS 

4 RESULTS AND DISCUSSION 

© C
OPYRIG

HT U
PM



5 CONCLUSION AND RECOMMENDATIONS 

REFERENCES 
APPENDICES 
BIODATA OF STUDENT 
LIST OF PUBLICATIONS 

© C
OPYRIG

HT U
PM



LIST OF TABLES 

Table               Page 

© C
OPYRIG

HT U
PM



LIST OF FIGURES 

Figure               Page 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



LIST OF APPENDICES 

Appendix              Page 

© C
OPYRIG

HT U
PM



LIST OF ABBREVIATIONS 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



CHAPTER 1 

1 INTRODUCTION

1.1 Background of Research 

© C
OPYRIG

HT U
PM



1.2 Problem Statement 

1.3 Objectives of the Current Research 

© C
OPYRIG

HT U
PM



6 REFERENCES 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM





 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM





© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



 



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM



8 BIODATA OF STUDENT 

© C
OPYRIG

HT U
PM



9 LIST OF PUBLICATIONS 

Peer review papers: 

Conferences

© C
OPYRIG

HT U
PM



UNIVERSITI PUTRA MALAYSIA 

STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT 

ACADEMIC SESSION : ________________ 

TITLE OF THESIS / PROJECT REPORT : 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

NAME OF STUDENT :   __________________________________________________ 

I acknowledge that the copyright and other intellectual property in the thesis/project report
belonged to Universiti Putra Malaysia and I agree to allow this thesis/project report to be placed at
the library under the following terms:

1. This thesis/project report is the property of Universiti Putra Malaysia.

2. The library of Universiti Putra Malaysia has the right to make copies for educational purposes
only.

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for academic
exchange.

I declare that this thesis is classified as :

*Please tick (√ )

CONFIDENTIAL (Contain confidential information under Official Secret
Act 1972).

RESTRICTED (Contains restricted information as specified by the
organization/institution where research was done).

 OPEN ACCESS I agree that my thesis/project report to be published
as hard copy or online open access.

This thesis is submitted for :

 PATENT Embargo from_____________ until ______________
 (date)         (date) 

Approved by: 

_____________________ ________________________ 
(Signature of Student) (Signature of Chairman of Supervisory Committee)
New IC No/ Passport No.: Name:

Date : Date :

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from the 
organization/institution with period and reasons for confidentially or restricted. ] 

√




