SIS e Il Y e JSlall aine e iy gl ALyl olgie
2 il 5l alST 5 ) el

@3l dprs iy (i a1 1) il

. aldd

Cliclae N a5 of oSar il s alladl eladl aren 1301 Gl 3e¥) & yul aal Sl (a0 je 2ny
ol Sl (e 3 HlaY sSslall jledind e s el ek e calhll ala ) celldd 3 jkaa
B sisas G5 Bl Gl 5 A6 (i g o jos g Japy 558 la jaliiusn sl oo Al jall 28 (e
J:.uﬁumﬁjja:\?:\ 6:\.“:\).3]\ RS ‘_é Lﬁ)&d\ (DA sl ay! ua\;.ﬁa\}“ (JAAAQ; JJS)M\ .J.I.Jaﬁé\_a
rGO/NIO25) (i siill JSall apusSl 5 J 3iall (il jall ST L) i e Tasine a3 2 5 sSa
dag yu g alai) 48yl aladiuly saaall 4y 6l GLS) el sda aiat &3 (rGO/NIOS50 and
JLEN Capasi o baclus dalse cilbe 8 cayg Sl aladiuly Sl )l oall cad gl saeluay
AasYU k) Qe g diaadl ZadY) 2 gs Aol 5 5 _eaadll 4 6l LS jiall (S il g o jedaal)
&5 A Y il g jenall el Slea s chindl A2 28Ual) cisi ddldaa s ol peall Cin
G A o Sl agall i il dand o FGO/NIO50 Janall il bS5 568 ¢1aY) (and
hi of ) el ol | B G yhll db sl (SWV) a3 e b (CV)
oISl phadl) jrdivea) gasd ai s S slall e CadSllolat s 21 jedal ) shall rGO/NIO50
OS5 B A0 5 Al peditaal) Helal ¢ il s Aedlil) Alabxiall o) Y 2a s A 5sSslall oo
ey JABLaYL | a3 e 5sSsla adienS (saloaBY) alihal ge cia ) Gin ey ) Sall 3L

) 2 Jian (e Slige (A 55S glal) e RS s - jiall i) Gudai o



Name of student: Wedam Mohammad Alghazzawi

The title of thesis: Fabrication and Characterization of Non-
enzymatic Glucose Sensor Using Graphene/Metal Oxide[s]
Nanocomposites

Supervised by Prof. Hanan Saeed Alnahdi

Abstract:

Diabetes is one of the fastest growing diseases worldwide that can lead to dangerous
complications. Therefore, the demand for the development of optimal glucose
sensors has increased for diabetes disease management. The purpose of this study
was to develop a simple, rapid, low-cost, highly sensitive and selective non-
enzymatic glucose sensor for determination of glucose in the serums of healthy
controls and diabetic patients. In this study, a non-enzymatic glucose sensor based
on reduced graphene oxide and nickel oxide (rGO/NiO25 and rGO/NiO50)
nanocomposites were developed. These novel nanocomposites were synthesized
using a facile and rapid green economic microwave-assisted hydrothermal method
in the absence of auxiliary agents. The morphology and composition of the as-
prepared nanocomposites were characterized via X-ray diffraction, Fourier
transform infrared, energy-dispersive X-ray spectrometry, and field emission
scanning electron microscopy. The electrochemical performance of the rGO/NiO50-
modified electrode was examined by cyclic and square wave voltammetric
techniques under optimal conditions. The results indicated that the developed
rGO/NiO50 electrode exhibited a good performance toward glucose detection. The
fabricated sensor was also investigated for the detection of glucose in the presence
of common interfering species. Thus, the sensor exhibited good sensitivity,
selectivity, repeatability, and stability alongside its economical application as a non-
enzymatic glucose sensor. Additionally, the proposed sensor was successfully
applied for glucose detection in human serum samples with satisfactory recoveries.



