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High throughput protein photoelectrical biosensor
based on liquid crystal
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Abstract: Protein analysis is an important method in disease diagnosis and medical research. In this paper, a
single substrate liquid crystal biophotoelectric sensor is proposed for rapid detection of protein concentration.
The sensor is composed of a single substrate I['TO glass and a vertically oriented liquid crystal layer. Bovine
serum albumin (BSA) can interfere with the orientation of the liquid crystal. The concentration of BSA can
be calibrated by the brightness of polarizing microscope images under different applied electric fields to realize
the sensor function. It was found that the linearity of concentration detection and the upper limit of detection
were improved by setting the applied electric field, and the detection range of BSA was 10°~10"" g/mL..
Furthermore, the liquid crystal cell array was prepared by photolithography on a single ITO glass substrate,,
and the function of multi-channel, high-throughput protein concentration detection based on a single substrate
liquid crystal sensor was realized. In this paper, the single substrate liquid crystal photoelectric biosensor

method has the characteristics of electric control and high efficiency, which provides a new technical scheme
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for the study of liquid crystal device applications.

Key words: liquid crystal biosensing; protein concentration analysis; single substrate device; detection
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Fig.1 (a) Schematic diagram of interdigital electrode;

(b) Experimental device of biosensor system.
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Fig. 2 Lithographic grid image (LC cell). (a) LC pool;
(b) L.C pool containing BSA.

E 2(b) o iy 8 36 02 A oy BSA FE T4 # v, A
BSA Wi 14 2% 75 J& 0 7K W N B 25 K (R K AR 72
5 B W 1) AN B R A A )
2%, NI B AR SMIE | B il B 28007 o ofin e 2
R 23 R S 36 77 s 5 e B AR A — E R

TORE 8 A I Y e /N Ve BE A AR BR o AR S 56K A [
YKTEE’\JBSA*E%@(%%E%%U&&??F*%%E,
et I R e B ARLAH X I, I X 5 B BP9 (B
SRl /N BN I B 250N 7 5 )
2.3 EARKRENRFEE

s O 2 35 B (POMD) 1 k2 A (P) RS s (A) 7
] 1525 W IEAS, W 3 T o IR R A
BSA BYFE &, W b 38 B 18], A 6 4R J7 1) F
W o ) 3 B, 28k A DR PR AR R A ek
22 A 0 R A, WA 3(a) iR . i
PN L 37 BB i Friederieksz #% 7% By JR IR, VR 20
T T I B FE RO AR WA B Y
HL B ] B R R R g i s s, X EEE
W 3 - A6 B 37 07 e HED A Y SR O B9 e A
IRASR AT 2 aniE 3(h) s . SN R 4%
e S HL R RO b A O3 A T '?ﬁﬁlf$ﬁ
i 3Ce) s o BLBF 28 2 A 5 s L 78 FE AR o0 b
SO B O B IR S AN S | O 't B BB T ¢ ?'J
14 ERL AR v DX B AR Sy R AR H B A %
b G T B o A PR GO
283 DUJS O B AR 25 % A b2, 7 D Y6 2 3B

M2\

O
+ + t+_ + t+ t

A
—o—p|

—c—c—.c

L - _—
BSA
mumAmmo' mmumﬁ,ﬁ%v.nm
> B

_
4+ + 1+ 1+ 1+
B3 WA A ] LA R 6 1 D i 1l s =L (@)
KM EL R 5 (b) i )7 (& BSA) I (o) H
JERE R (d) AT RIETIA BSA B,

Fig.3 Schematic diagram of liquid crystal molecular orien-

tation and polarization direction of outgoing light.
(a) No voltage is applied; (b) Voltage is added
(without BSA) ; (¢) Voltage is high enough; (d)
Voltage and BSA is added at the same time.
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Fig.4 Optical images of LC photopolymer composite
film at different voltage when BSA concentration
is 10" g/mL. (a) 0 V; (b) 10 V; (¢) 20 V5 (d)
30V; (e)40V; () 50 V.
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Fig.5 POM images with various applied voltage. (a) 10 * g/mL; (b) 10 * g/mL; (c¢) 10 ° g/mL; (d) 10 ° g/mL;

(e) 107" g/mL (top row 0 V, bottom row 15 V).
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Fig.7 (a) Relationship between BSA concentration and

image gray level when voltage is 0 V and 5 V;

(b) Calibration curve.
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Fig. 8 Optical images of liquid crystal photoinduced poly-
mer composite films at (a) different concentrations
of BSA and (b) different voltages (0,5,20,50 V).
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