
Accepted Manuscript

Investigation of a novel chemically cross-linked fricke-Methylthymol blue-synthetic
polymer gel dosimeter with glutaraldehyde cross-linker

Molham M. Eyadeh, Khalid A. Rabaeh, Tariq F. Hailat, Mohammad Y. Al-Shorman,
Feras M. Aldweri, Haitham M. Kanan, Samer I. Awad

PII: S1350-4487(18)30330-5

DOI: 10.1016/j.radmeas.2018.09.013

Reference: RM 5999

To appear in: Radiation Measurements

Received Date: 10 May 2018

Revised Date: 9 September 2018

Accepted Date: 22 September 2018

Please cite this article as: Eyadeh, M.M., Rabaeh, K.A., Hailat, T.F., Al-Shorman, M.Y., Aldweri, F.M.,
Kanan, H.M., Awad, S.I., Investigation of a novel chemically cross-linked fricke-Methylthymol blue-
synthetic polymer gel dosimeter with glutaraldehyde cross-linker, Radiation Measurements (2018), doi:
https://doi.org/10.1016/j.radmeas.2018.09.013.

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.radmeas.2018.09.013


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Investigation of a novel chemically cross-linked fricke-
Methylthymol blue-synthetic polymer gel dosimeter with 

glutaraldehyde cross-linker   

 

Molham M Eyadeha, Khalid A Rabaehb, Tariq F Hailat c, Mohammad Y Al-
Shormana, Feras M Aldwerid, Haitham M Kanane, Samer I Awadf   

a Physics Department, Faculty of Science, Yarmouk University, Irbid, 21163 Jordan 

b Medical Imaging Department, Faculty of Allied Health Sciences, Hashemite 
University, Zarqa, 13115 Jordan 

c Ministry of Education, Amman, Jordan 

d Physics Department, Faculty of Science, Hashemite University, Zarqa, Jordan 

e Radiotherapy Department, King Hussein Cancer Center, Amman, Jordan 

f Biomedical Engineering department, Faculty of Engineering, Hashemite University, 
Zarqa, 13115 Jordan 

 

Abstract 

 

A novel radiosensitive composition of radiochromic gel dosimeter based on Fricke 

polyvinyl alcohol (PVA), Methylthymol blue dye (MTB), and chemical cross-linking 

agent glutaraldehyde (GTA) is presented and studied. Due to the MTB-PVA-GTA 

dosimeter having a transparent solid cross-linked formulation, this new composition 

can be used with 2D and 3D optical detection instruments. It can be scanned at higher 

wavelengths compared to conventional Xylenol orange (XO) containing gel (620-625 

nm vs. 585-587 nm). The transparent chemically cross-linked dosimeter was 

evaluated using optical detection methods; spectrophotometry and 2D optical imaging 

system of charge-coupled-device (CCD) camera with a uniform red light-emitting-

diode (LED) array source. Additionally, the dosimeter showed a promising high 
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