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Fig. 1 Estimated chemical structure of the Graphene oxide
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Fig. 2 Principle of an angular interrogated SPR sensor
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Fig. 3 Schematic representation of a gold—deposited quartz—rod SPR sensor
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Fig. 4 Number of immersions in 5 mg/mL graphene oxide aqueous dispersion

and appearance of the sensor
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Fig. 5 Response curves (A) and calibration plots (B) of the uncoated, 0.5 mg/mL graphene

oxide coated, and 5 mg/mL graphene oxide coated gold deposited glass rod SPR sensor

ffb 7 77 =2 KAy R IE R AL, 5 mg/mL X0 KRERBEICRDEE P —KEICY
IR T HZ DL o7, BB OWE R, (@)&(b)2y 180 . (0)i 30 Bfild&
U —DIRE ORI R ER 228 0.03% L FIZ7e5E T 180~350 F & T L=,
(b)? 0.5 mg/mL #FE 1%, Fig. 5A, Fig. 5B () DM LI1T LA E L 72, Zh RN
HHEIT W Z T2 oT=, UL, (e)D 5 mg/mL #F&1%. Fig. 5A MO BN E N K &L,



F7- Fig. 5B THEBMROMBEI N RKEIRSTVWAILENFHER TE, BIL7 77 2 2D EE D
B HERR TE T, LU, BN B EAL T HETITO M DR B K EL D EmN A 5NHZ
ENB, ZD SPR B Y—DHKIL, BLS T 7 = R TIEARL, B 77 = BN ER
~ORNE 53 1 OILHH B L TWDHIENRBI LT,

4. 2 EIRKOABFITHTRIEE

el 777 =% IR TAIRITIEMND IR FY — R LS - AX X 7 THERVEIMHE MR
bHERDbNDTD, SPR B —D&EHIIZL 0 T BNEIRICRESNLTWDEO LB b
5o ZOBEITIRENEIEE LD R TRIN, ZTTICAVAL I+ X 52 L THI
WU E O ENEZDLOEMETED, LIERN>T - g AX XU ZIZEVIAD Dy 172
CHBIERANEIBICKEIRDEEZEZLNDT-D, FHIRO TV B ERF OO 7 =4 ORI E
AT, Fig. 6 1Z(a) A&, (b)0.5 mg/mL, BELWN(c)5 mg/mL OEELT 77 = THEL
et —% M, 0.01 EE%, 0.05 H&E%, 0.10 HEW DT oA KT DO EZAT
ST RERT,

Caffeine Concentration / %, w/w
o |oot| o |oos| o |ot0] o
(a) uncoated

(b) 0.5 mg/mL Graphene oxide coated

(c) 5 mg/mL Graphene oxide coated

Normalized light intensity

10.01
| ] | ] ] ] |

0 200 400 600 800 1000 1200 1400
Time / s

Fig. 6 Response curves of the (a) uncoated, (b) 0.5 mg/mL graphene oxide coated and

(c) 5 mg/mL graphene oxide coated gold deposited glass rod SPR sensor
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gold deposited glass rod SPR sensor
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Fig. 7 Sensor responses to the refractive indices of caffeine, raffinose,

and catechin aqueous solutions
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Abstract

The surface plasmon resonance (SPR)
phenomenon occurs when light enters
from the inner surface of the high
refractive index medium, which has a
thin metal film on its surface. This is a
phenomenon in which light at an
incident angle corresponding to the
refractive index of the sample in contact
with a thin metal film is attenuated.
The SPR sensor can be incorporated
into systems due to their small size and
simple optical system, and are expected
to become popular as low-cost, easy-to-
use sensor.

Graphene oxide is a carbon sheet
with alkoxy or carboxyl groups based on
six-membered rings structure. It has
various properties such as a high gas-
barrier, thermal conductivity, and a
physical strength. It has been reported
that a graphene oxide overlayer on the
SPR sensing element enhanced the

sensitivity of the sensor.

In this study, we have aimed to obtain
the knowledge to fabricate an ultra-
high sensitive gold-deposited glass rod
SPR sensor coated with a graphene
oxide overlayer for a development of
biosensing, food analysis, and mobile
sensing system

Despite the simple coating procedure of
immersing the SPR sensor into the
oxide dispersive

graphene aqueous

solution and drying in air, the

enhancement in the sensitivity was

observed for aqueous solutions of
ethanol, caffeine, raffinose, and
catechin.  Particularly  remarkable

significant enhancement was observed
in the caffeine aqueous solution. It is
thought that the caffeine molecule
having a planar structure diffuse into
the graphene oxide layers.

rod SPR

sensor coated with the graphene oxide

The gold-deposited glass

overlayer showed high sensitivity to
caffeine. It is found that that this
sensor has a potential as a new sensing

system.



