Y ol oyles ITAR Loy oF o)l B+ Al o005 oA 1 svkiges alea

b o5 bbb pdol (6551 pruidd s Cumnj gilwand 9 > 150
by GUlw e (595 32 Sl oo F1 5 33,5 51 oo laciu!

Sl “'L;ol[lt)mw Golraess o )| bl I (ggmmisls “‘5;7,...,; LRV

sa.hoseini@hsu.ac.ir - ol = Jlssem = (5 lsjm muSo oSl = JoralS 5 55 (oo 0uSiils -
mhshahrokh@hsu.ac.ir - &l pl = lg 5w = (619w @S> oKl = JgualS 5 5,0 (oo 0uSiils =Y

>,k Escherichia Coli(O157:H7) ¢ iSU (awins ¢l 6 K> Cans) « Sl las [T gy 315 51 oolanw T allde ol )0 touuSs
Sl Coond 93 ol K ensj onl (2 lib 035 13 gileant g Jlod 350 o alejl dame 10 5 6 SL L aglge jo T 18, 5 0
o6,k g0 ,Sles Sy jeliteds g ol oolatw ! (5,55 awis gl OCMFET (gun, Sy 51 ,b sl (sl sl caand jo .l vl g
S 5l oo ol Hlislus 50 g0 0 ax8 5 IS DNA yguslas pods aseid (glps Ladd ol 51 i sl opl .85 alil Sl-Slol ] (s,
OSon Vb S pr 9 2L ol 05 o slopa 50 (arsds pal (pl &5 ol ool Cdbl g5 5 99,9 slp Saadgldy Koo yrms
soanlp oog Ol Ty )l ety bamma b 6,5k Jio (il @y a2 95 b G bty SIS Ul s 51 523 0l (250 50 oo | aSLs
&l bl Jlael oyloj 5l aido ¥ el 35 L sas o ol (g5le and bt .Cow Toad solitn | cuad o),5 Oliaas 4 5Ls paesy Lo
o VY Cads 4y pomin a5tz (o0 Hgmdn (ol s 45 (6 3Sh due YO slawd ¢jganiiw 4y Vo Cfu/mL clale L E. Coli s ,5S1
odids sl aS duw )y s 6 SLAS jaseis gl e cdy (Lo VWWF 0g0 4 aa B 0 b el ) died o jgi 3l dasiiie Joie o
s Ol g sz 9e 35550 b el Coll sy danzmo b (6 155l Vb Comli o Gl Lo B lon jgmmins (VL Sl

Wl e LBl ol Ko sbile

RECRVIN Y GO T-SCINUOIPIN I 0 WO J00] IPYUUWI SRRt Wi L g B PRSPPI KVO{ IV SRR [ PTG PORIPIR GWESLIRIE IP-Y O L gy V. Y1 P

Design and Simulation of the Organic Bio-FET for Detection
of Escherichia Coli Using Pentacene Organic Semiconductor

S. A. Hoseini®, Msc student; M. H. Shahrokh Abadi?, Assistant Professor

1- Faculty of Electrical and Computer Engineering, Hakim Sabzevari University, Sabzevar, Iran, Email: sa.hoseini@hsu.ac.ir
2- Faculty of Electrical and Computer Engineering, Hakim Sabzevari University, Sabzevar, Iran, Email: mhshahrokh@hsu.ac.ir

Abstract: A biosensor for the detection of E. coli O157: H7 bacterium has been designed by using the mean of an organic field effect
transistor, and the behavior of the sensor was studied and analyzed under a simulated environment. The design of biosensor includes
two essential parts: scheming the structure and choosing the material. In the structure part, an OCMFET configuration, previously used
for DNA hybridization, for the first time has been employed for the detection of E. coli with some modifications. In the modified
structure, a microfluidic pathway has been added to let the analyte in and out, which makes it possible to detect low volumes of the
bacterium in the stream of analyte efficiently and quickly. For the material part, Pentacene, as an organic semiconductor, has been used
due to its valuable parameters such as environmental compatibility, cheapness, and easy manufacturing processes. The simulation
results are shown 2 minutes after applying the analyte, containing 100 CFU/mL E. coli, 35 bacteria adhere to the active area of the
device, leading to a 72 mV shift in the 1-V curve. This shift reaches about 174 mV for 86 contained bacteria within 5 minutes which
indicates high sensitivity of the sensor. The fast response time, notable sensitivity, biocompatibility, fabricability with current
technology, and affordability are among the other benefits of this structure.

Keywords: Biosensor, BioFET, FET, Organic Semiconductor, Pentacene, Escherichia Coli, Microfluidic systems.
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