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Fig.1 Schematic diagram of the microfluidic chip

- 24 -



DE ="BR, =
NS EET E BO RS R 76 RNP H4AFN SmD1 $fdie il o B 5z FR

3 mESARNENERES SR

3.1 failEE

PP BRI B (LR 2) J2: ST
BB LS R A AR SR B R, B HUR T
VRO FEIASRIREA , FrAEAS TR SRR
YR ORISR AR A S, TR -

g = ke

€E>l*€E’Jmﬁéﬁhr—£»;Eéna

*PUE; Y Bbbiils; e BSA; Y L

® FITC; == NCJI¥;

2 BNEREREE

PUAR G, BRI UERMEE G RPUA; RI5, A
FHUN 1gG-FITC, S8 G Mtk AR ks &
AT - Bk - bricdtik (EHUA 1gG-FITC) &
“W, MBS TERE S I EBUA 1gG-FITC; f&a,
FEB] B SO BB NS FITC JHAM, s g
Image J BAFAL BRI, S EIKEE(E, B FRIIAE
A E A

Ho )
s
T —— LAk
L3

[Ty

Fig.2 Schematic diagram of detection principle HH

3.2 WiNSE

YL T R A 0 A R R T R S R A G
WA, RS T AR e i Y R AL Ay L
ERRES B 2 £, X B fERGE 18 U A
Hh T T AR R AR A, Y A NG T R
R I RSB J RN T P ) R BRI
SRy BAE B O AR S SN B3 N RS A 172, TR,
o RGHE B A S A R AR A, A BEAR CRAH [R]
Fis 1] P 28 W T8 AR 47 o0 S I i A VR A AR B
LSRR Gk oMLY A= | IS

FHSGH B O Aa e i R A i LR R U R

AR 1 MINAESL 1 LA 20 wL/min f4 377 338 A3
VR LAER IS By, TR AR A R I I, R g 1
iS5 uL/min, $F2E 10 min 2905 R, DLSGE S A il
ENREKEE, (EERIRRII5].

A2 (5 1 RIEE, BB« MImFESL 1
PA 4 pL/min B9 B30 A B, 9% F 20 min, W0
3a fit/R . BPARMIMFEL 1 (5 1) FEARAXIE
51 (AER2) , FREI RO XTI R P B R S S
LA (B3, R AEREE (25 4) .

AR 3 MANAESL 1 DL 10 pl/min B938 B5 AH
VR, VEVEER B RR VPRI R 10 min,

R4 2 REE, WA TENGTA LR )
MIMEEFL 1 DL 4 uL/min B9 3 I ARRFEAS, R E
30 min, Q& 3b fiR o FRRIFEA 280072 2 T sl %A
FE R 50 F R BB . (EER 7)) o

oS5 AIAESL 1 L 10 pL/min 9 3 fin A

THUEW, TEUEER B AR IAE AR, TSGR A S 10
min,

A6 (53 WIEE, ichtiR 25 .
MANFESL 2 PL 4 pL/min f3 AR R, $FH 45
min, W& 3¢ iR, MBBRMMAESLL 2 (B3R 9)
ISAEAEIE, JF S A B AP 1gG-FITC &,
AR (P8 10) J5, i 2 iR shEgte,
TE SN 55 785 7 PRI 3R 8 R DT 44 & A e S P
N (BB 12) .

TR T AINAEFL 1 LL 10 pL/min B9 38 B DA
THUEWR, T DEER B pARiC U], T BERT I 10
min,

A8 (fFSH ) « S ETEEIOLE
o T WEIFHA IR, B A QR 35 WA W] /N5
i FH Image J 440 ¥, 26 FH 8 18 $5 4> D 6E (split
channels ) 73 H &k (CH A EMG, SR REEBIE, Xt
A XA TR, AR I, 2R T2y
(B ST IREAS R B2 105G R T 2k

4 HRFIR

4.1 WHRESHOSHFEKERT
411 BARBEREMRAE

FHALZR A B WS i A AR Jod e, anf&l
4 s e HIEL4 RN, A 2R A R T 254
WA R b YT A BB A5, e S8R R 450 pm,
UYL 150 pm, GEIEGRE A 450 pm, R
11, Ut RO EDIE T 20 a8 AR 0 i AT

- 25—



€1 %= = f PACKAGING JOURNAL
2022 FE £ 14 %E F 2 B Vol. 14 No. 2 Mar. 2022

Is

[ -

I

il

(- T

@

-

K-
RN
% L

a) 21

b) 562 KIE

—

:

Ul

i%i%i
=
'

I

FHUAL
m )i
=W
w R HUA-FRICH TR CETAIEG-FITC);
= A
= HR-hik;
= 24T N1gG-FITC;
)

X

9

c) HIWEE
3 WBEENFRERFNBEESE

Fig. 3 Incubation steps of dual-channel microfluidic chip
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Fig. 9 The specificity of dual channel microfluidic chip
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Development of Dual-Channel Microfluidic Chip and Application in Detecting of
RNP Antibody and SmD1 Antibody

YUAN Rongchenl , HUANG Zhao"?, QIAN Chungenl’z, wuU Liqiangz, TANG Jianxin'

(1. Hunan Key Laboratory of Biomedical Nanomaterials and Devices, College of Life Science and Chemistry,
Hunan University of Technology, Zhuzhou Hunan 412007, China; 2. Shenzhen Yhlo Biotech Co., Ltd.,
Shenzhen Guangdong 518116, China; 3. Key Laboratory of Chemical Biology and Traditional Chinese

Medicine Research, Hunan Normal University, Changsha 410081, China )

Abstract: The pathogenesis of autoimmune diseases is complex and the treatment is difficult, so early diagnosis

is of great significance for the effective prevention and treatment of the disease. By storing the detection antibody in the

chip, and using the Tesla valve to control the flow direction of the liquid in the chip, a dual-channel microfluidic chip

with injection wells, storage chambers, Tesla valves, mixing zones, reaction chambers, waste chambers, and flow paths

was developed to realize the detecting model from the single detection of single-marker in one-channel to simultaneous

detection of dual-marker in dual-channel on the microfluidic platform. The homemade chip was used to detect RNP
antibody and SmD1 antibody items, the detection range was 9.6~444.0 AU/mL for RNP antibody and 12.5~424.8
AU/mL for SmD1 antibody, with the RSD of 4.4% for RNP antibody and 3.5% for SmD1 antibody, the detection limits
were 5 AU/mL and 6.25 AU/mL, respectively, and the test results showed good specificity and reproducibility, which

can be applied to the rapid and convenient diagnosis of autoimmune diseases.

Keywords: autoimmune diseases; dual-channel microfluidic chip; mixed connective tissue disease; systemic

lupus erythematosus; tesla valve
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