Kuwait University



	Title	



Submitted by: 
Student Name



A Thesis Submitted to the College of Graduate Studies in Partial Fulfillment of the Requirements for the Master's Degree in: 
Name of Program



Supervised by: 
Name of Supervisor
(Co-Supervisor) (if any)  



Kuwait
Month of Examination/year











       






























Year of Defense  ©
All Rights Reserved

THESIS/DISSERTATION NON‐EXCLUSIVE LICENSE PUBLISHING AUTHORIZATION

I confirm that my thesis (dissertation) is my original work, does not infringe any rights of others, and that I have the right to make the grant conferred by this non-exclusive license. I also confirm that if third party copyrighted material was included in my work for which written permission from the copyright owners is required, I have obtained such permission from the copyright owners and may grant such permission for the full term of copyright protection. 

I hereby grant to Kuwait University a non-exclusive, worldwide, irrevocable, royalty-free license, in respect of my thesis (dissertation), to reproduce, convert, publish, archive, preserve, conserve, communicate and distribute, and loan, in paper form, and electronically by telecommunication or on the internet, and/or any other formats as may be adopted for such use from time to time without breaching the State of Kuwait Law regarding copyright and related rights. 

I hereby grant permission and authorize Kuwait University to permit access to my thesis and make it available to interested persons in paper or electronic form, through the university library, interlibrary and public loan. 

I understand that I retain copyright ownership and moral rights in my thesis, and that I may deal with the copyright in my thesis consistent with these rights. I promise to inform any person to whom I may hereafter assign or license my copyright in my thesis of the rights granted by me to Kuwait University. 

I agree to indemnify and hold Kuwait University harmless against any claim and any loss, damage, settlement cost or expense (including legal fees) incurred by Kuwait University and arising out of, or in connection with, my statements and representations or this license. The authorization is to have effect on the signature date given below.

[     ]  I consent to authorizing this license.

[     ]  I consent to authorizing this license and request to delay electronic publication for 2 years.

[     ]  I do not consent. In the event of changing my decision later, I agree to bear the cost of publication with the university's digital library.


Name of Student: 		____________________________________ 

University ID Number: 		____________________________________

Signature Of Student: 		____________________________________

Signature Date: 			____________________________________




Kuwait University
College of Graduate Studies

Signatory Page 
(Thesis Examination Committee)

[bookmark: Text7][bookmark: Text8][bookmark: Text9]     The undersigned certify that they have read, and recommend to the College of Graduate Studies for acceptance, a Master’s Thesis entitled “[thesis title]” submitted by [student name] in partial fulfillment of the requirements for the Master’s degree in [program name] program.
The undersigned also hereby grant their authorization for the above-mentioned Master’s Thesis to be published in accordance with Kuwait University's policies and procedures.

Signatures of Committee Members			Date
	
                         		________________
[bookmark: Text11][bookmark: Text12]Name - Rank (Convener)
                                                                                    		________________
[bookmark: Text13][bookmark: Text14]Name - Rank (Supervisor)
                                                                                      		________________
Name - Rank (Co-Supervisor)
                                                                                  		________________
Name - Rank (Member)


[bookmark: _Toc158845439][bookmark: _Toc158846076][bookmark: _Toc158846167][bookmark: _Toc158846325][bookmark: _Toc158846370][bookmark: _Toc158846421][bookmark: _Toc159195634]Abstract
[bookmark: Text18]     Abstract consists of a brief statement on the problem discussed in the thesis, a brief description of the research procedures or methodology, and a condensed summary of major findings and conclusions. 
Keywords: (five words)
[bookmark: Text15]Max. one page, one paragraph (200-400 words), in past participle tense.


















Table of Contents
Abstract	v
List of Tables	vii
List of Figures	viii
List of Appendices	ix
List of Symbols	x
List of Abbreviations	xi
Acknowledgements	xii
Dedication	xiii
Chapter 1 Introduction	1
1.1	Heading 2 Sub-Heading (12 bold)	1
1.1.1	Heading 3 Sub- sub-heading (12 italic and bold)	1
1.1.1.1	Heading 4 Sub- sub- sub-heading (12 and bold).	1
1.1.1.1.1	Heading 5 Sub- sub- sub- sub-heading (12, italic, and bold).	1
1.1.1.1.2	Heading 5 Sub- sub- sub- sub-heading (12, italic, and bold).	1
Chapter 2 Literature Review	2
2.1	Process Development and Optimization	2
2.1.1	Recent Optimization Methods	2
2.1.1.1	Method 1.	2
2.1.1.1.1	Applications of Method 1.	2
2.1.1.1.2	Limitations of Method 1.	2
Chapter # Conclusion	3
References	4
Appendices	5
Appendix (1) Mathematical Models	6
Biography	7
الملخص	8




[bookmark: _Toc158845440][bookmark: _Toc158846077][bookmark: _Toc158846168][bookmark: _Toc158846326][bookmark: _Toc158846371][bookmark: _Toc158846422][bookmark: _Toc159195635]List of Tables
	
	
	Page

	Table 1.1.
	The most common enteroviruses reported in the US ranked as they occurred from 1970 – 2005 ………………………….……..
	17

	Table 3.1.
	List of different enteroviruses obtained from TCC………………
	33

	Table 3.2.
	The number of cases of suspected enterovirus disease investigated during this study categorized according to the disease ……….…
	38


















List of Figures
	
	
	Page

	Figure 1.1.
	Computer generated three dimensional structure of the surface of an enterovirus capsid………………………………………..
	4

	Figure 1.2.
	Pathogenesis of enterovirus infections…………..…………… 
	10

	Figure 1.3.
	The course of clinical and subclinical forms of poliovirus infection in relation to the presence of the virus and the development of antibodies…………………………………….
	11

	Figure 3.1.
	Diagrammatic representation of the regions amplified by different primer pairs…………………………..….......
	51

	Figure 4.1.
	Cytopathic changes in cultured cells infected with enterovirus (CB5)..………………………………………………………...
	57

	Figure 4.2.
	Crustal alignment of a portion of the 5’-UTR of the group A human enteroviruses in the region used for selection of primers for amplification…………………………………………..
	61









List of Appendices
	
	
	Page

	Appendix 1
	Mathematical Models ………………………………………..
	134

	Appendix 2
	CNC Programming Code……………………………………..
	137



















[bookmark: _Toc158845443][bookmark: _Toc158846080][bookmark: _Toc158846171][bookmark: _Toc158846329][bookmark: _Toc158846374][bookmark: _Toc158846425][bookmark: _Toc159195638]List of Symbols
ρ:     Density
:     Permittivity
:    Viscosity of liquid
D:   Debye length



























[bookmark: _Toc158845444][bookmark: _Toc158846081][bookmark: _Toc158846172][bookmark: _Toc158846330][bookmark: _Toc158846375][bookmark: _Toc158846426][bookmark: _Toc159195639]List of Abbreviations
in vivo:    In the body
in vitro:   In the laboratory
BP:          Blood pressure
CBC:       Complete blood count
FDA:       Food and drug administration
CAD:      Computer-aided design

























[bookmark: _Toc158845445][bookmark: _Toc158846082][bookmark: _Toc158846173][bookmark: _Toc158846331][bookmark: _Toc158846376][bookmark: _Toc158846427][bookmark: _Toc159195640]Acknowledgements
A short one-paragraph acknowledgements page, which represents a record of the writer's professional indebtedness. If the thesis/dissertation has been funded by CGS or other funding source, then it should be mentioned. In addition, it can include an acknowledgement of permission to use previously copyrighted material which appears extensively in the thesis. Also, it is strongly suggested to mentioned those who have directly aided the research (including individuals and organizations). 

















[bookmark: _Toc158845446][bookmark: _Toc158846083][bookmark: _Toc158846174][bookmark: _Toc158846332][bookmark: _Toc158846377][bookmark: _Toc158846428][bookmark: _Toc159195641]Dedication
A short one-paragraph dedication page can be optionally written, in the case the author wishes to bestow a high honor on a person or a group of people. 




















i

Chapter 1 IntroductionInsert 24 points below chapter title
Indent (5 space)

1.1 [bookmark: _Toc158846085][bookmark: _Toc158846176][bookmark: _Toc158846334][bookmark: _Toc158846379][bookmark: _Toc158846430][bookmark: _Toc159195643]Heading 2 Sub-Heading (12 bold) 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (The space between lines is 1.5) xxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.   Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.No extra space between paragraphs

1.1.1 [bookmark: _Toc158846086][bookmark: _Toc158846177][bookmark: _Toc158846335][bookmark: _Toc158846380][bookmark: _Toc158846431][bookmark: _Toc159195644]Heading 3 Sub- sub-heading (12 italic and bold)
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
1.1.1.1 [bookmark: _Toc158846178][bookmark: _Toc158846336][bookmark: _Toc158846381][bookmark: _Toc158846432][bookmark: _Toc159195645]Heading 4 Sub- sub- sub-heading (12 and bold). 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
1.1.1.1.1 [bookmark: _Toc158846179][bookmark: _Toc158846337][bookmark: _Toc158846382][bookmark: _Toc158846433][bookmark: _Toc159195646]Heading 5 Sub- sub- sub- sub-heading (12, italic, and bold).
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
1.1.1.1.2 [bookmark: _Toc158846338][bookmark: _Toc158846383][bookmark: _Toc158846434][bookmark: _Toc159195647]Heading 5 Sub- sub- sub- sub-heading (12, italic, and bold).
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.




[bookmark: _Toc158845448][bookmark: _Toc158846087][bookmark: _Toc158846180][bookmark: _Toc158846339][bookmark: _Toc158846384][bookmark: _Toc158846435][bookmark: _Toc159195648]Chapter 2 Literature Review 
[bookmark: _Toc159195649]Process Development and Optimization 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (The space between lines is 1.5) xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.	     Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.No extra space between paragraphs

[bookmark: _Toc159195650]Recent Optimization Methods 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (The space between lines is 1.5) xxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
[bookmark: _Toc159195651]Method 1.
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. 	
[bookmark: _Toc159195652]Applications of Method 1. 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
[bookmark: _Toc159195653]Limitations of Method 1. 
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
[bookmark: _Toc158845449][bookmark: _Toc158846088][bookmark: _Toc158846181][bookmark: _Toc158846340][bookmark: _Toc158846385][bookmark: _Toc158846436][bookmark: _Toc159195654]Chapter # Conclusion





















[bookmark: _Toc158845450][bookmark: _Toc158846089][bookmark: _Toc158846182][bookmark: _Toc158846341][bookmark: _Toc158846386][bookmark: _Toc158846437][bookmark: _Toc159195655]References
[bookmark: journal]Kindly follow a consistent citation style approved by your program (e.g., APA, MLA, Chicago)

[bookmark: _Toc158845451][bookmark: _Toc158846090][bookmark: _Toc158846183][bookmark: _Toc158846342][bookmark: _Toc158846387][bookmark: _Toc158846438][bookmark: _Toc159195656]Appendices

























[bookmark: _Toc158845452][bookmark: _Toc158846091][bookmark: _Toc158846184][bookmark: _Toc158846343][bookmark: _Toc158846388][bookmark: _Toc158846439][bookmark: _Toc159195657]Appendix (1) Mathematical Models
























[bookmark: _Toc158845453][bookmark: _Toc158846092][bookmark: _Toc158846185][bookmark: _Toc158846344][bookmark: _Toc158846389][bookmark: _Toc158846440][bookmark: _Toc159195658]Biography
A short and concise professional biographical information on the thesis/dissertation candidate that includes date and place of birth, educational institution attended, earned academic degrees, title of publications, and teaching and professional experience. The biography is written in the third person in paragraph form and it should not exceed one page in length.


























[bookmark: _Toc159195659]الملخص
وهو مختصر لما يحتويه التقرير والغرض منه والإجراءات التي تم اتخاذها، والنتائج التي تم التوصل إليها، والتوصيات التي أعدت على ضوء هذه النتائج. هذا ويجب أن نلاحظ أن الغرض من ملخص التقرير هو تقديم خلاصة التقرير بشيء من التركيز وليس وصفا للتقرير حيث أن هناك بعض الأشخاص يقرؤون الملخص فقط.
كحد أقصى ، فقرة واحدة في صفحة واحدة (200-400 كلمة). يكتب بصيغة الغائب.
الكلمات المفتاحية: اختار مالا يزيد عن خمس كلمات مفتاحية متعلقة بموضوع البحث.














[bookmark: _Hlk32347557] جامعة الكويت


		

[bookmark: Text16][bookmark: Text1]	عنوان الأطروحة	



المقدمة من الطالب:
[bookmark: Text2]اسم الطالب


أطروحة مقدمة لكلية الدراسات العليا لاستيفاء جزء من متطلبات درجة الماجستير في:
[bookmark: Text4]اسم البرنامج

	
بإشراف:
[bookmark: Text5]اسم المشرف
المشرف المشارك (إن وجد)


الكويت
[bookmark: Text6]شهر المناقشة/ السنة

CD Model 


Kuwait University
Thesis Title 



                    Program/ Area:
xxxxxxxxxxxxx
                    Student Name:
 xxxxxxxxxx


Month /Year

