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 E TR EORM R & AR . R . A RRA SR, PR A TR
G , JCHSE T kD By S ARG B 45 1 R R IA B IX . AT, 1228 8 0 Ml Y B PR AR N DRI
FEBERAEIRES B0 T REEN o ARSCRSE T E TR 5 AR B BB A (Point-of-care testing, POCT ) #%
PRSI, DHE T B TR POCT B 7EAL Y% . i gg RS 1495 N FH U T P8 SR 5 kg, I %o
FETF R R AR A ESRFR S POCT S St & B 7 kAT 1 /e,

KRR RPRTAGIN; oREE; POWisWn AviisEYr; R

BE 5 TH 0 FE P A A2 o b RIS P S5 1 i 3 R T B ARG i, G ) 2 e A 50K
RIS G 7 s — B RR ol 2 R, BRSO R i R B R B A A | I A
TAAR LW | B4 )51 R M B SR USRS AN ol ARV E R AR B0 O B A 45
VR AR i T e Il 0, 308 T AR R PR Th A T o SRS T 20 SRR (R B3 7 T B LA 3 v
B ORI 25 SR A S R TR FL R R o 00 T OR300 ) B AR 6 A s e R S, A T
e IR R R RO IS 25 A AT A W i B e . PR S T 3h A W
RO B AR AR ST Z AN A B B A et [ R T MR B DR . SRR ARG I 7 3, 3o
37 BRI (Point-of-care testing, POCT) B AT AE & AL X,

PR A (Microfluidic technology ) Je&—F P B 2 i AR IR BE A RO HOAR | ] S 3070 Hr b 2
Al B A S AT R, PR LA K ISR T R B | R R AT AR T I AE R TR
POCT U A BF IR, IFAETE 2 RS HG I S 4% T OB B 2 MPE ] . POCT 248 RESTE N 25 1
TSP AN AR SE TR I POCT 1545 & G , TE 52 Wi b s H F R i o i
S ALY TR I AT AR AR AR A RS VAR SE . HRTE R & 2B B I ik
CER VA 22 a1 I o 1 I E X i I e - o i R e 2 3 iU B L S 1 N
EHHKFA | AL RS (Micro-electro-mechanical system, MEMS) £ AR A BN FA ) & J& | POCT 1325 Fh
HH 3R U 9280 5 (Lab-on-a-chip, LOC) B! 4 15280 % 44 (Lab-on-a-disc, LOAD) ", (it
TRACIHE % (Microfluidic paper-based analytical devices, wPADs) ' [ 3% 4% (Lateral flow devices)
FIEEIRAZ R Y H4 15 48 (Isothermal nucleic acid amplification devices, INAA)[M% JRRX BRI A 5 N TR e
B PRHE TR T RO Y POCT oA A A4 AN SR BRI 5 1) A

SRR e . A 7 0 H B S T DR B G I () B . A5 G IR AN v 4 A
TE—E W a1, OF BR 2 3 E N TOIE XA AT “BDBF RO 28 o B T i/ POCT
VoA T2 0 T AR Y sl bR A 518 S AR R AT S R TR, tH B T LB PR RO IR 98 T4
ASCEBANG T HT WHORAE R POCT B TEAL YL . g FIVE A 12 W o rh A BB T STk g, g
e B2 A AU R BT BREA T 1 G X R i Stk AT 1R
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1 SRS AL

1.1 fmEE
1.1.1 HEBRFES

B AR s B R R R ER A S T A M AR R B, o, 7 SRR IR 2R S AT AR IR BE 2 (Severe
acute respiratory syndrome coronavirus 2, SARS-CoV-2) E A EifL Ytk , F 2 (R M) v] S 8epdizt X
B ST SARS-CoV-2 S I BUR I I | (52 A7 RCHT RL bR G 2 R U8 18 RO 25167
V0 BRI (R O A ot TR BRI 1 R — A K B TR S, DR ) 7 B A — b
R 7R R R BRI SARS-CoV-2 BRI ik . Lin %2 BT T —FETBAII 4B (LR SARS-
CoV-2 Bt i T— Ay al T4 3 A AEIbREY (1gG . 1gM AT YRR S ril~F- 15 (6 1A)
T B R FHPUATE A i b A br S B U UA S &9 JHEBAER T 1288, il 5206 X BibR
W P TR S 455 7E 15 min IWAREE S R 7 A2 OG0 BEXT SARS-CoV-2 HEATIRG 3o AU4E
TS W e A A SR TE M WU B et bR 2 R e vh A HR B AR T . O 1] it AR SR M SE (Lateral flow test,
LET) Vi B PIR AR DU ML A AN 7 2 22— HAT A (RGPS A R RS IR B TR
J7 G URAT BR A 3 DT AT (E32 07 125 G0 M I 1] 5 52 AREAS W) BRI A2 00 REAS S T RE , Ul 0 B FEI 45¢
K, HO7 2 2 DL E AT AR D AR BT e A A 25 B AT B R ISR | U AN e, DR g
ARSI TE] | g S W ARAR A o i A L SRR TR

VTSR FET IR B AR R0 4% 5 -3 A 5% [/ (Reverse transcription-polymerase chain reaction, RT-
PCR). ¥/ FE Y 1 (Loop-mediated isothermal amplification, LAMP ) Rl bR KLU 7] i [ SC 52 7 471
(Clustered regularly spaced short palindromic repeats, CRISPR) &% %% J1] - SARS-CoV-2 #6122 A,
RT-PCR /&2 COVID-19 i &Rk ™ it st & i /e ARTH25 RT-PCR A RLIURS B , 45 S A6 0 st
[, Ji %P IFR T —Fh3ET RT-PCR M BLOROR R B 208 B S ROR B . SRS L. DA
Z G EE LT R ST, R LED SGIAE IR, (il P AT & S I8 R B AR S A AR PO 5 5
AIFE 1.5 h X SARS-CoV-2 EATHEIN (] 1B) o O Rt 478 1o 1 e s A 3, JC T SN B 4
PERRAAR & — MR A T AT BRI i3t o ol TR st A A i B 1 22 5 LU BCR
FEN DL B FLIEERAE  # T 30 RT-PCR A I 25 AN HER | M 4a o8 i il ik B2 f b i e A0 | g Ak T
RES X B X B [l 0, Sy 1 HE— AL AR NI | Zhang 2520 WF R T —FhICHAZ IR BB )7 %8, I X
RGN AR A4 “MARVE(ZHE M . TORIRY 1 . PR E R i nim et fh)” o AT
Ag"5j DNA FEHHIBKBEAH ELAE I R 0 A B 5 B A S 4R rh | il U 0 pH (L, AR BE AL 720
Hr, AI7E 30 min NARHEPYIRZE Sy U0 L G ESS SR . (EI2 207 1 AN BEXS SARS-CoV-2 JEA RN
FEATRER S E , RV — Rl B 5k OF B T i AR 1S 20 58, D HAEURE AR T RT-PCR

5 RT-PCR M H, LAMP (40 276 F TR IR ™0 . Kt 4L . JC AR50k 10 PCR 45770,
Davidson %" BEH T —Fl AMERON AW RE AR (U 4R EEHORAE POCT B4, 3T LAMP S0 I 4E 60 min P
AR PP G SARS-Co V-2, 8 7 A2 IR AT L Py 231 €028 ff s 2 7 e SARS-CoV-2, I ELAGE S il 22
LAMP 5| 47 BV AT S0} 22 oo R R AG I . Natsuhara 255 5 T —Fh Al 3820 WA O MO 12565 7, 8
it LAMP 19 Ll 685307 AT X6 41 I 3 08 A i A EA TR, Qs 280 e DR g 7 B e P P R0 JEAE: (T 1C) o
W LAMP 4 & SO 4 22 G0 ] f— 40 A0 150 AR AR AR X A SRR Y BR 2 (H3ETF LAMP 9 1
I HTE 5 7 HE R DNA B9, Al e 2 AU I A AU ik B 15 e, O ELINC A ey | 7 28—
SE PRI 1B, G (0 A2 Ak 5 AN AT G

B R BRI A RS W A T P | RS Al R ORI B o I HLN 5 A Ay e
By T H AR, DA B I A R, Farshidfar 27 &3 7 — R TR BEFHLAOHGR 1 POCT
B, R BE AL LB ARG AR P, Xof R HH A SARS-Co V-2 AT RSN A7 Bl T 7E 9000 K
2 EHAEAT RIS W ANy 2 SR RE LI T RIS & M T — A RN T P AR
([ 4 E s BN ge S e 7L ol R =




%5 9 FEBOR A - FET ORISR BB bR 25 RIS ARG I 52 1 g 1405

A f
“of & 5 s
otectio fx v £ ‘g-
gongt? v ab
O
Analyte capture Fluorescence detection
" YY
et ﬁ# -
Ctlon N
'S &
g' FMS coated IgG/IgM antibody ¢ Recombinant antigen Y 1gG/1gM
f' FMS coated SARS-CoV-2 capture antibody Y SARS-CoV-2 detection antibody¥¢ Antigen
B ©
Sample loading —» Metering —» Multiplex dirRT-qPCR reactions oo anhes "PDMS  Ajr exhaist port
' EIN)] 4 G il
Di i =
1§ I Outlet port
eglon e
{| ¢ = |
;ﬂ/‘E M1xmg‘reg10n adns ") !
. T .|
"> Glass substrate

Channel width : 200pm, height : 50pm

I SRR AR BOR A H 2P IR ER 5 A SEERAR 25 2(SARS-CoV-2) AYRRI - (AW 1i 3 S FR AT
BU(LFT) s (B) TR A REE RN (RT-PCR) s (C)FFA SRS (LAMP)

Fig.1 Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) detection based on microfluidic
technology: (A) Lateral flow test (LFT)[M; (B) Reverse transcription-polymerase chain reaction (RT—PCR)DS];
(C) Loop-mediated isothermal amplification (LAMP)BI]

CRISPR #ifk g “53-FBT )17 SR R HE P AR . Chen %5 ¥ & T—F0XL CRISPR/Cas12a
B e S - T ZH BB S 971 (Reverse transcription-recombinase polymerase amplification, RT-RAA ) Kl
MBS DRI 6 o 1ZF 6 0 HE 30 min N H BT 1 copy/wL B9 &M 2 , S T SARS-CoV-2 AP
ML B Sh AR R ARSI, AT T G ) i SR G . CRISPR B A I ik [v) 6 HASHCH
SRV BIZER R SEZE (Off-target effect) Rl erRNA BB 2Rk SR MG ZE R A R 1
1.1.2 AEHRERERFHEN

9% (Acquired  immunodeficiency syndrome, AIDS)VEA—Fi i WAL YRR | T8t = A R0
FHR 25, HAA P — T AR . S JLRTERALE (8 1 T A T RIS AN R o B H k&2
OB E T IR RV W AN TS A A BR 00, I BRI F AR MR A2 S 82 B4 B 9 2 (Human
immunodeficiency virus, HIV ) JEZL ) — ZRFAER -G08 E A Ben RS ARER X 435k | R S i POCT
XPAEPAZCHEZ, HAET, B AR 300 B RA0E TR, 532 3 3 B 5 R G000 (AnLL5E
TRAE) R W CHNF E . 25 ) AR (IR IR0 ) PR M i 16 A R E T Yang S50V % T
A T REROL B A — YRR A e U 5 &, SR I A el o 12 | Tl i 5 I AR A R IR 45 5
AR A BR TR A (SPA) A FRIBREAS Hili AR HIV futdc, R 6 40V T 0ok 0 1) 378 5 S 88 J2 Aok SE 3R
VHTV R, 2 —Fh ey 2. PRI A L0 HIV POCT $8 (0 TR & A 8 (70 3678 , AREIE
A A fpitE— 2D %K
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1.2 FHEHKEN

JEPR A B AN S R S S B A7 A U I2 W7 A DG AR WS . PCR AR W
i (Rapid diagnostic test, RDT) 139 X B W R B O ERE N B G R ) 4l i A s AN aE
TR Z HIX . PR, A e R FRAE R RN e 4 e S A I 42 A2 3 2R . Malpartida-
Cardenas 25O HF5E T —FhEt X Keleh 13 5P B3T3 TR0 007 1 3l 26 T° LAMP S5 A9 B Ak 2407 v A
WIS pH B AL , RS TR HURNARE S P AN AR I U 120 i R R BB S Ll R
STEI DNA FEAS e85 i BFEAT DNA E R JF i — P 50E T 5507 & 25 C580Y Akt
1% 2 51k (Single nucleotide polymorphism, SNP )55 | AT HT-HE AT PR b DX A0 8 PRI [t Ay () DR e
7. Ghosh 2T % T — Rl ] 5% e F-HLIBE A A0S B 40 3h 40 HT (Microchannel capillary flow assay,
MCFA)W—@ JHTF &] fﬂjﬂ:ﬁf}ﬂﬂﬁﬁdﬁ%f/ﬁ,ﬂui%(Plasmodium falciparum histidine rich protein 2, PfHRP2), MCFA
5 AR R A Prhm e T L (IO SRR R K 81T 10 min KHEFER I 6% M FALHE & FEA
BT A IR O N AL AT ESEXT 16 ANMEBAEA T TR, PR LA 5 S s i etk A rp 75 2%
JE QAT AE T B B O R E T s A
1.3 ZHEAVE

NBPR 5, 23 KA — RV AR AR, KIGFF . S Oma R RS 40 T
TR )8 LS R DT R 7 v BRI W SRk T AR AR W A 2R A T O U A T
FEM e R T B 3~5 d A RERTHHEITHIA , S REE A ME O PR BT ESR . Xue 2
BT —R P A AR AR AL (MnO, NFs ) VE AR ICHI A ROR IR L (A AR S o AR ISR W S e i vk
HAKIORL(MNPs ) . FE5F MnO, NFs TEIRERGE & & th S /MR G 7, B MNP-ZH 18 -MnO, .0 E 5
Yy, AR T 2 B A TR AR SRS A HyO0-TMB JIEH , 1920 &2 59 1) MnO, NFs #5401
B AL , A2 B o4y, R 8 T LR L PR A A i o AR B, DA T s V0 1) QB B30 (181 2A) o %3
EFIH MnO, NFs EAAESHRE, A A YE S 3T A BOBOR , (HUZ BRI F R A T 52 BRI R FE A 1A
M. Zhang 2 HFE T —FET LAMP B AZRARSERON Al B0 S0 RIGFT R 0157 :H7 . & #(0
R ERE AT TR A1 0 B N =, 5 ABS BESR R 560X HbR =Py b A ke | i1 58 4351
S B [RVE AT 1 L U A R A AT, (ELZes e /D R T B O 157 < H7 o045 8 0 7 e 33K BT A I RAE
ARHISUE , RN REEA R S AEE R BBV A A T 558 . Tt R ERE S 3 B8 . AR 155 i A
—E WL E AR AR I 1ok v 22 F YRR S A R ] (Y 28 ST 4

LER Y RAT R (Mycobacterium  tuberculosis, MTB) B H FIREIN J5 ik A BI85 5 ARl
SRR FE T TR A S AR IS W AR & TG | S TR LA A MTB DNA &%) MTB fi49%
TR AT RIS T 4 5 v T 2 B SRR AL B ALl A ERVE A DY, Zhou 25 M0 B FATIE MO F H R X
T T — P ACRAE AR IETT L (K] 2B) o DNA RIS 28 i B i [ e 7E4R3E L #0791 4% DNA Hiligk
PREHAAR SR 5 AuNP ARG IR IARE 45 G B e O 59, AuNP 7E H,0, F717E T ik TMB 484k
IV AE B TMB L9 (OX-TMB) , OX-TMB AJVE A 38 GHGRIE 808 nm HOG IR TR F Arik B 5 5%
WOMR AR (IR T AT X4 48 ) MTB DNA #5477 DNA IR T . 3308 1 IR 2 4UETR
GRS A TG 12O A I (A FE 25 EAE I S R v A ERARE | DR O AT e
et B AT

2 ERMEIZETRRIN A

eI WA AT — ARV R B APk, B ATE H2 W B i I bk ks A L i3 Aa
FSAR S, X SEAGIN 5 ks B3 5t HLA5 SR SRR TS, AN T2 BE B ARG A4 ARAGI | g/ N5 4 =X
FOAGI F- B A AT B R % BT B R R E K R A, Lim 2R T — R T Ay
AMIMA mRNA 15845 (Exosomalmma  sensor, exoNA ) , 18 i3 8 i 550 B Al 3D 7K BRI S540 | %F ik
UM S NI ERBR2 MEFRN A7 TR OO  . AET REL K ICA1%E (Catalytic
hairpin assembly, CHA) S UG5 ey b LM KRG e KRR, B S ALE
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A Cloud Platform

Salmonella

S e ’
> - I A — - ' gy L
| ! )
Cellulose Cellulose ' = ;
s> 808 nm NIR laser / 9 [
° .- H > 4
! &
TMB L
oxidization PR / DNz (nM)
- —————— (,)
Sandwich DNA Paper hybrid device

hybridization

B2 (A) T TR H R I A AR RS R TR )5 (B) S5R M BT (MTB ) DNA YRR ) 1 Jm
%:‘[gl[%]

Fig.2 (A) Schematic of detection of Salmonella by colorimetric biosensor-*; (B) Mlustration of Mycobacterium
tuberculosis (MTB) DNA photothermal biosensing“ﬁ]

ARG AR Y Triton X-100 , 5 BRI R, UG REEAS b 43 B3 A SN AR o3 M , B PR S 400520
Z AN CHA SN #s B RSG5 5 (8 3A) o B B2 3K Sl Y Je R IR 4588 e, d e ok
Tl AR BT ], B i 1 SO, R A R 1 | A IR WA S iR T AT LS W ik B R B A
F T ST IR AT A RN W S B2 - 6

ANFL3KI8 9% 8 (Human papilloma virus, HPV ) B R A B 80008 S350 HH A A B9 2 2808 R 7, HPV16 F
HPV 18 (52 Y 7 55 S0 19 26 R JRAR G HPV 43 TG 193 KM 2 41 M 27 464 (Thin-prep
cytology test, TCT) A&y SR 1) FH O A T-Be , BUREHRAE T B 23 5 DR AN IS, O B T2 #E N
o HUR HPV 23 F R0 E BSR4 s BRI R s HARR e R AL R 1205 12 (B HRTXT T HPV (&2
WA T 52 A B A BB e B, 2R nE 2% 0. Appidi 2 BER T — R T SRR R 4 8 Kok T G
Fric e 4R (Label-free colorimetric technique, C-Col Aur) F Il RFEAS (RN | BB A 96.42% , Fi 5+
JiE R 87.5% , AIAE 1 min X E S0 HEA T2 PRSI , Xt S G AN ARR 18 OB T bL S b Ay i e ey
B A T B I AAE g 47 BRI T T R KA R AT . Zhao 2500 Sy T —RhEE RS
A B RIS S TR I RS, X RGN S0 . AZIRAlk . R 1Y
IS P A B R 2 — A%< B, 7E 40 min PIXT 5 S fE HPV (16, 18 39, 45, 52)BEATHGN i3
FH L qPCR 1A B S PR | 2 Wi 5t B K (R [R] I 64T 40 4 LAMP SOy ) i R BE b iR
TE B U5 A BRI X B AR PCR A B v 7, (EAL BT By 30088 E 4 T PR v M s A, Je v A )
HERRIE HPV e s PRI A I M REIE A R
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Shi ZEVRF R T —Rinks 223805 - S SRR AR LS A I R B A X IR B TR A . i
T 4 Fh DNA PUEMAGEVE AR | B S A AR R X, 4 Fh 5 ARG miRNA SHRRerF
SEEE G IR AR Ve 1 P AR S5 A R S AR T i T e A, KA ) 5 miRNA
(AR BE R B MAFAE LM e R | R S A T8 YO BN ARES A S i 1 i A B2 (151 3B) o
S 1 A AR AN A T R — B B R R AR R ), Yu 2507 R T — s A A O SN A Sy
BRI (Exosome separation and detection, ExoSD)ith i, 1%ty i MAIAE RS 3% FIE W b4 B /MA@ 1 5
PP R R BN BT B R A0 S A AT S0 18 i i 2 W . ExoSD Wt EBGIED
JE ] T A NIAMA ST B AN I A AT 15, 7207 6 AR HOR Y e 31 H & Al B R IR S A SO 20 i 532
MR, TR ARSNGBk B R e ) aXEFE D SIS, W — e R L 2
KAl PRAEAS M R PRt RS 25K H 38 5 2 5 1 S A RN OGRS Y S e S B 45 Al T, 7 —
SEFEE F BRI

A HER2-positive cancer

bearu?g rrr10use;)k (O 3D nanostructure hydrogel
Tumm ﬁ for exosomal mRNA sensing
gt Swelling
6 ot Flow =— -
Blood draw
wmx""- E Signal amplification strategy
w XO so:fne FRET Fluorescence signal’
Isolated exosome V0 FAM Probe A ‘

e BHQ | S i
-~ ——
Toe-hold  — e, MRNA

Injection  Sensing pa >Ny W 2
Pl 4 . \ '~ Probe B' - mRNA grecycling/’ probe B
Flow directiorp s \ ok B R ML

/ e g \Oulet

B
it !e i% ié | Ve
DTPs-21 DTPs-20a DTPs-222 DTPs-223

miRNA21 miRNA20a miRNA222 miRNA223

DTPs

[ AVAN WW
-— P -
PtNPs-cDNA - Target

oo

PtNPs
HO, — HO + 0O,

ﬁg Ring-Oven

I3 (A) exoNA GG A/REEEY (B) BRI A IS U R T I i A TR 7 2
Fig.3 (A) Schematic of exoNA sensing chip[‘m; (B) Schematic of microfluidic-based device combined with gas

pressure bioassay for lung cancer detection*"

FT AR POCT B —FR B 4 EORTE MR 12 Wb (/s Y RS A R A, el LU T
FHRA AT, 0 Kim 253 RDL T 28 it B (0 AR /IR L8 (0 IR PR (R 5%, O M 3D B ke ® PR T
— ] BSOS 2 b A B SR A T 1 AR D TG S T R PR AT A S X5 A 25 i £ 208rif
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ST G PR B T — R E R 25 e AL . T e ST R TR R R A T 25 W vk L RO IS
P R Z ROV S ATIAE TRIZ A e B, P SC R AT 2 s S A . S Mfif s A, 4 RE I 52 50
BCHEAR AT HE Y S5 RO i AN U AT Bl 2% Pl B S8 i 7 RO 1 A i , 3 nT VR i HE AR SR 5 gl
Pl 2 Al TR L

3 HEEMERISEPRNER

BBV 228 AR AE ARV R N R BI AT HL ™ R 2Bt OREPRAR . mi LI . S il
o RIS 9 55 ) 30 B ME LA —UCPEIR A, N2 R R R b DX it = R IS %) B 7 IR 55, i 1 ISC 8 P i R A A 38 B It
AT AT ) R I 8 A DR s BRI S A5 N T

W PR 2 — R el 2295 R 5 LR A A QI B AL |, UK T2 IR PR I BB S8, R IR H 38
WA — R 2RI LR, R MURE 2 A DA R B i — A, AIF O A (RIS ASr DU af Al .
T = Tl I P T LB e M I R . L S5O T TR BE LI TR MO e
L B OB B FEA I S 3B H] 4 A B % b FH A LED SGIR IR BE AL R R i S (kW ii6-H,0,
P A AR A TR AN ST, (R BA D A AAR . Hh —EA SR R 3 T AR . ke B T 5 e
FHUBH , SRR . = B MR A S AL AR e fb . 28 . SR i Wl iU A R T PRI IR YT
Pu 25T T — P T SR T i B R s R AR SEBL T AT S A A G 3 1o K
JRIB 2 1 | R A0 R B[] P DA/ IN i) P I 288 B 35 Bz 4R BB 805119375 12 [B] BT ( Transdermal interstitial fluid,
ISF) , TG R A S AR LT 5 B Y B2 RN . AR B 2 i P SR A e ik 1 VI . MV
FPRI S A bR S AR I 3 e 28 g PR R U BEA% LA — A IRiAS . il . T Lol HoR S HFY
O A B BRI

P2 MEBESEN (Chronic kidney disease, CKD )2 B 7 Pt 2 40 i1 2 (ki T4 | SRR fa ke R 1
BB A3E B bR C A B TR &R TSR 1A . Rossini 45 LT A IEIF A T —Fh T % IR
JUUTEF 0 BR R 4T 2 ARG D ) B0t 4 AR R o A B o, B A ™ WV B2 5 00 (0 i S S I R AP IR G &R
Fan 250 ) S A TR P 4RI F - £ AT W0 o PR AR J3E 1A e, TR I A S A 2 1 4R A
WRRYGE, it Fe' T 5 OB P~ AR LA EA T 6 2 AU T R 5 5 TR A i, i R
B 1A 2 MBS, A PSS ] R BE T-HLEBEA T4 IR LR R g BT BROA [R] P12 [
(0,2 R DRI 5 v B PR AT P (BT 4A) o P Rl LG FHLHA5E R (4K RGBEMZSH KB
R RGB EXT FHLARRE A Bl AL IE (R ST AN S S A 2 5, FO R
IR 255 2 (0 RAYFTENE2E | FEARHY 2 (0,22 57 55 R RS, N 5 5 223 TAIL , LADPAl HAE 3 1 o
UEAN PRI . PR AR C SR8 m VE 08 vk B Egems il B e b , 25 Rl B AT 2 E AR WA i)
RN A AR e A B o A 3R

ZVEOUESE (Acute myocardial infarction, AMI) 2B AT AF R A I A9 3= 229500 KU 2 — |, ILES
11 (Troponin, Tn) & U LA B9 RE SPERR RS , T A6 2R IR BT JL KB 87 T i 2= 40 ve K710
Yu S5OV R T IR A BT A AR S IV E MG R B . % R Gl ad G I S R H AR 15 5
fit P& PV B JURH D BE LT 4R ARAE A% s B HARE S H A O IR T I E S Bt S
e R AR T IR, LA A2 4 BRI T 1528 (I 4B) o 207 R AT AR 5 A W) 1 et rh PV
ERPRHRTF & BN B — O A bR A A T , 7E 540 AMIT B BOAS /2 LA BERA )8, S T s flask b
JEBR , Lim 2500 F T — Pl DR i 45 AR 2 4%, T ) st R 22 b MR, U0 D e R AL Al I T
ity . JUES 2R 1 A URR N | 12 U 3t B AR R E ARSI 4 53 it 3 BR B RS DU 1XC , 7 10 min P AL LG £
S T S AT DX REAR VR B2 . A W A T ATt ] DRI T 2 E O AR M h R iC o AR T AR S (H
LA T ) S AN S A DU 45 SR At A e A — 2D ek

F 1 REE T EETRORAE R POCT BAS AL YL | Jgg Fpe M Ao I A2 Wi v i) 1y FHAR A
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1 min 5 min
—_— —
« @ Rinse to remove Detection signal
Sample injection Open valve interference signal generation

Color correction

¥

'Color intensity measurement

Image analysis,::

Dye ink Fiber paper
Glucose ‘& 308 NIR
4

P 5 J : |
1 @ jf\l 1o, | Target signal
Y iy y x

Y mAb @ cTnl =< GOx-Au-mAsz MB_HRP) Temperature

High Rjsk signal

30C 42°C

B4 (A) MERRIR L AGINRAR ™ (B) A0 HUFE(AMD) JEHA L RoR B

Fig4 (A) Schematic illustration of colorimetric test process for saliva uric acid¥’; (B) Schematic diagram of

photothermal biosensing in acute myocardial infarction (AMI)[61i

4 BESRE

BEE OB K, FE TR HOR 1 POCT B4 TN T2 0400 . Il RIS P s ) 45 45
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Table 1

diseases, tumors and chronic diseases
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Applications of microfluidic-based point-of-care testing (POCT) devices in detection and diagnosis of infectious

Disease classification

R

Detection target

LiRlWIRFS

Testing method
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Sample

R

Feature

BTN
Ref.

AR
Corona virus disease

2019 (COVID-19)

3Lk
AIDS

g

Malaria

k%

Tuberculosis

B U

Cervical cancer

PR . EE
Breast cancer,

stomach cancer

=

Jiti &

I

Lung cancer

WEPR | =5 ML
Diabetes and
hyperlipidemia
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Chronic renal

disease (CKD)

Btk AU
AMI

PUR. Bk

Antigen, antibody

RIED

Paper-based fluorescence

AR, RS
Short time and high

[21]

specificity
1 - T bt 5]
RT-PCR Gold standard
WA SEE R "ﬁ‘?@i; I WHA T R (30:31]
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Portability
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Human immunodeficiency ~Microfluidic immunoassay Urine Convenience and rapidity [38]
virus box
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electrochemistry [IR(E) specificity
AR 2 WO BAE ) Serum FURIERS . Pl
Plasmodium falciparum Microchannel capilla High sensitivity and [41]
p piliary g y
histidine rich protein 2 flow assay (MCFA) electricity cost
SRR IR P GERL SRR 43 B bR P
Mycobacterium tuberculosis Afel . Mycobacteria A [46]
DNA Photothermal sensing tuberculosis Low cost
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Human papilloma virus ~ Fluorescence, colorimetry Cervical cells Qualitative or semi-
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§ N : B kRl
MR SRS 3% AR
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Progress in Point-of-Care Testing of Disease Markers
Based on Microfluidic Technology

JIANG Wen-Jun, TANG Qu, GU Xi-Juan, JI Hai-Wei', WU Li’, QIN Yu-Ling’
(School of Public Health, Nantong University, Nantong 226019, China)

Abstract The emergence of monkeypox virus and new coronavirus infections have highlighted the importance of
early detection. Microfluidics-based assays have many advantages such as portability, high sensitivity, automation
and low cost, allowing for rapid on-site disease detection, which is especially important in less developed areas
where expensive analytical equipment is unavailable. Furthermore, the device does not require professional
operators or a specific operating environment, making it more easily accessible at home. This review summarized
the design and development of microfluidic-based point-of-care testing (POCT) devices, discussed the recent
advances in microfluidic-based POCT devices for infectious disease, oncology and chronic disease applications,
and provided a summary and outlook on current microfluidics research.
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