


AFFINITY SENSORS

Editor

Adil Denizli
Hacettepe University, 
Faculty of Science
Chemistry Department,
Beytepe, Ankara, Turkey

HACETTEPE UNIVERSITY PRESS
ANKARA - 2019HACETTEPE UNIVERSITY PRESS
ANKARA - 2019

Adil Denizli
Editor



AFFINITY SENSORS

Adil Denizli Editor
Adil Denizli Series Editor

ISBN:  978-975-491-466-5
Yayına Hazırlama: Dizgi-Grafik BirimiPALME
Yayınevi Sertifika No: 14142
Baskı: Step Repro Dijital

Copyright 2019 by Hacettepe University. All rights reserved.



PREFACE

We have proudly celebrated the 50th anniversary of the foundation of 
Hacettepe University. We take pride in being one of the most successful uni-
versities in Turkey and being ranked among the leading universities in the 
World. Since the year 1967, when Hacettepe earned the status of ‘University’, 
it has never given up on its principle of continuously going ahead and reach-
ing for the very best. Hacettepe, always preserving its values and basic prin-
ciples, has become a pioneer university that has been intertwined with the 
society and pursued innovations, achieving many “firsts” ahead of others.

From medicine to biology, philosophy, statistics, physics and chemistry; 
from history of arts to the English, German and French languages; from soci-
ology to engineering, fine arts and conservatory, Hacettepe University start-
ed almost 50 years ago developing interdisciplinary collaborations across a 
wide range of scientific fields, a research trend which has achieved a status 
of global recognition in the 21st century.

Hacettepe University, which was recognized as “Research University” by 
the decision of  Council of Higher Education, dated September 26, 2017, 
has built a strong “brand” image over these 50 years with its qualified and 
unique contributions to science in Turkey and has been the country’s gate-
way to global scientific advances. It has graduated tens of thousands of stu-
dents, each of whom has been our source of pride with their contributions to 
science, society and humanity as well as with their worldwide achievements. 
So have its graduates always been proud of Hacettepe.

Hacettepe University owes its success to its people who have always aimed 
to move  forward by promoting interdisciplinarity and without giving up on 
the understanding “To the leading edge... Toward being the best...”

The Turkish and English series of books you are presented have been pre-
pared in memory of the 50th anniversary of Hacettepe University by Prof. 
Dr. Adil Denizli, a distinguished researcher and faculty member who has  
heartily devoted himself to his university and science. Among the editors 



and authors of  the book series are respected scientists from Hacettepe Uni-
versity, Turkey and abroad. The series covers the studies from the multi-/
interdisciplinary research areas of sciences, mainly from Medicine, Science 
and Engineering Sciences, which particularly stand out among the World’s 
and Hacettepe’s research interests.

Readers benefiting from these books will certainly appreciate the value of 
the profound contributions Hacettepe University made to science both in 
the country and in the World each time they see the name of “Hacettepe             
University” in the context of the authors, editors, footnotes, citations and 
bibliographies. This work is an expression of respect for Hacettepe Univer-
sity and for those who have meticulously served in this university for 50 
years with an interdisciplinary understanding.

Thank you Adil Denizli... I would like to express my sincere gratitude and 
thanks to all those who have contributed to this precious work.

I wish many 50 more years to go forward in line with our motto “To the lead-
ing edge... Toward being the best...”

Prof. Dr. A. Haluk ÖZEN
Rector



PREFACE

In 1954 “Hacettepe” was founded in two chambers of an old Ankara house 
as a Chair of Child Health, then in 1967 officially earned “university” sta-
tus. Hacettepe University celebrated its 50th anniversary in 2017 by proud 
of rich heritage and the positive, life-changing impact globally through the 
strength of our research, teaching, innovation and enterprise. In just 50 years   
Hacettepe University has managed to forge a powerful global reputation as 
a strong research-led university. To celebrate 50th anniversary numerous 
standout events were planned and performed by proud of past and dream-
ing of the future. 

The Hacettepe Book Series are published to honor the five decades of work 
not only for the field but also for society at large and to leave the scientific 
mark of Hacettepe University to the history. 

Adil Denizli, Ph.D
Editor



CONTENTS

CHAPTER 1

MOLECULARLY IMPRINTED NANOMATERIALS: APPLICATIONS

IN BIOSENSORS AND DIAGNOSTICS

Erkut Yılmaz, Erdoğan Özgür, Duygu Çimen, Adil Denizli .......................... 1

CHAPTER 2

METAL NANOPARTICLE BASED COLORIMETRIC SENSORS FOR

HEAVY METAL IONS DETECTION

Gülsu Şener and Adil Denizli ............................................................................ 27

CHAPTER 3

SENSOR APPLICATIONS FOR ENVIRONMENTAL POLLUTANTS

Yeşeren Saylan, Özgecan Erdem, Fatma Yılmaz, Nilüfer Cihangir  
and Adil Denizli .................................................................................................. 53

CHAPTER 4

QUARTZ CRYSTAL MICROBALANCE BASED BIOSENSORS IN

PHARMACEUTICAL APPLICATIONS

Dilek Battal, Monireh Bakhshpour and Bilgen Osman ................................. 79

CHAPTER 5

BIOMEDICAL SENSOR APPLICATIONS OF POLYMERIC                           
NANOPARTICLES

Ilgım Göktürk, Nilay Bereli and Adil Denizli ............................................... 105



CHAPTER 6

MASS SENSITIVE BIOSENSORS FOR BIOMEDICAL APPLICATIONS

Mehmet Altay Ünal, Aylin Dedeoğlu, Dilek Çökeliler Serdaroğlu

and Cengiz Koçum ........................................................................................... 113

CHAPTER 7

MOLECULAR IMPRINTING BASED SENSORS FOR MICROBIAL          
RECOGNITION

Neslihan İdil, Işık Perçin, Monireh Bakshpour and Adil Denizli .............. 129

CHAPTER 8

SURFACE PLASMON RESONANCE BASED SENSORS FOR                       
ALLERGENS DETECTION

Semra Akgönüllü, Handan Yavuz and Adil Denizli .................................... 151

CHAPTER 9

QUANTUM DOTS AND SENSING APPLICATIONS

Esma Sari, Recep Üzek and Adil Denizli ....................................................... 163

CHAPTER 10

SURFACE PLASMON RESONANCE BASED SENSORS                              
FOR PROTEOMIC APPLICATIONS

Duygu Çimen, Nilay Bereli, Handan Yavuz and Adil Denizli ................... 183

CHAPTER 11

SENSORS FOR THE QUALITY DETECTION OF BEVERAGES

Nilay Bereli, Duygu Çimen, Deniz Türkmen,  
Handan Yavuz and Adil Denizli ..................................................................... 203

SUBJECT INDEX .............................................................................................. 227




	AS 00
	AS 01
	AS 02
	AS 03
	AS 04
	AS 05
	AS 06
	AS 07
	AS 08
	AS 09
	AS 10
	AS 11
	AS 12

