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Abstract

In this study, circulating tumor cells (McF-7) were used as the research object. Microcolumns of
micron size were prepared by soft photolithography. Using electrostatic spinning technology,
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PLGA nanofibers were spun on the microcolumnar substrates, then a micron-nanocomposite bio-
logical interface was prepared. Specific antibodies were modified on nanofibers, circulating tumor
cells can be captured at this time. This research method combines microfluidic technology and
electrostatic spinning technology. The three-dimensional microcolumn network scaffold structure
is prepared to increase the capture space of cells, and the sensitivity of detection of circulating
tumor cells was improved by modifying the nanofibers on the microstructure. This method greatly
improves the detection efficiency of circulating tumor cells, and also provides a new research di-
rection for clinical cancer detection.
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1. 51§

TEI IR AAR(CTC, Circulating Tumor Cell)45 12 7 £E T~ A\ A4 & Jil ifiL o Fr) 48 b 258 110 s 40 L P S R
(L], A e 2 B MG N 1 R0 ek JE 2, i T4/ i P (0 4, I A K 2 o A A e B U
T2, DHOTREREIR, 0 AR R BHT I R [2] . PRI, AEREAE A S STAS U P 3], ok R I
CTCs M5 &5 &40 T RIS W . SEit W IYE 7 R0R UL R TG V-l 2 B A 81 255 3 [4] [5].

FI AT B2 W BoR 2 RS KR [6] [7], ZI7EE e N EF RN BIRAL, R &
FRAGHEA ST HLUIATAEI, X P AR B L FR AL MM ZR . SR B RGeS B 7E A
Perr P E BR8] [9], T LASRHUOK &G T ANARZH M A P25 B [10] [11]. Ar#frif Al sE ek, 1y HAHEER
e 40 () A2 2 B /N[ 12] o AN R EE 5~10 mL A E AL AR AT DLEATAS I 0 AT o B XE B TEAR, 7 (4
o B, X—HAREMEA R3], EAERN[14]. FEEZWI[15]. HEik[16]. BB AT17]. MR
RSN URA B T RR S . HAT, MuRiEHERIE CTCs WEES kS T moaFiE%) 7z
1R [18] .

Sequist L. V.2 [19] AF G TR AR SRR A KT CTC Hili3k, AEf% L 107 cell/s M4 ifi /33 #%5 45 CTC.
Sheng W ZE[20) A FF R T —Fl ) LA 38 50 A (GEM)E , F Ttk E CTC #izk. I8 xd N ZIEm & 4%
MISEIG Ak, SEPLT HR IR 40 A 3K, REAIL E) 90% 4 SR AR AN T 84%I 4

KRS HAR SH Y L HE RS S, BT — M SR 4E W 45 SR, @i
LA RS A E I PG BRI A A TR R, 193 T IRGF IR

2. L ¥
2.1 MRS RBETIE

W AZ IEXCZIR(AZ9260), {F S EE A (T A EER kL DP-8) L&) liedk, FIFH LA EZIE AL
FERERR TR, SRJ5 H B2 (AZ300 MIF) 2 BRB BRI ER 7 b 2K, A3 BICKAERE S IR A A . T
PDMS(A B & = 10:1), SRR THEF L, 85°CJakt, f#i75 PDMS [EfbkA, M3 PDMS, HP
B BILPEHE ) PDMS SRS FIAS A, 18 1 o PDMS Bt B il & i ke, BAR 75 2% SCilik[21] .
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Figure 1. Preparation process of PDMS microchip
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) P B A7 0 Sk % MBS ML (5 #AEL E CS-3000) % PDMS ikt its Fr 26 1 Bk 47 W55 4 Ab #E, SRS 7E SEM
(HITACHI S3400N) N7k, il 2 Fras, il (et i R A & H T (At 254 . 78 SEM Rl
AR EASY: 50 pm, &y 500 um, (Al 250 um.
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Figure 2. (a) SEM image of 100 times microcolumn structure; (b) SEM image of 300 times microcolumn structure

2.(a) SEM MUK 53 100 fE{AELEH SEM [E; (b) SEM BUAfEH 300 fEittLE+ SEM &

2.3. BREYgL

I FH & B 275 22 WL YIE 1040 TL-03)7E 1l %% ) PDMS B0 A R I 51 1945 | PLGA 9K &F
g4k, TREWTR: KE 15% (W/V)PLGA ¥, HL 0.9 g PLGA, ¥ T 4.5 mL DMF #1 1.5 mLTHF JB &%
W, BISIHRE 20 min, REWSE, KRS MIERER PE®, BT B2y, KFmgi2pl
IS THR R 38°C, WEIFRME, AMEE. HESEHNSHE G2, RERIPKTYLE, KBE
FIM B PLGA YKL 4E 1) PDMS fts v fE 4314 HL 7 A (SEM) N B M EE . 1 3 A TEIHUKF5
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BN Y2 5 AR5 SEM B 1] DLE BIGK A48 2) M 9T AERUFE 85 M R T B VEHED], 9K 4
#HE 24 350 nm.

53400 3.50kV 12.8mm x200SE

Figure 3. (a) SEM image of microcolumn spinning magnified by 200 times; (b) SEM image of microcolumn spinning mag-
nified by 500 times
3. (a) SEM MUK %] 200 fEi#ELh22 SEM B; (b) SEM KUAfS S 500 f5MtEsi22 SEM

(a) (b)

Figure 4. (a) Unmodified anti-EpCAM microchip; (b) Modified anti-EpCAM microchip; (c) Unprocessed microchip
& 4. (a) A1&1H anti-EpCAM BIRGE A ; (b) &4 anti-EpCAM BRI Frs (¢) REFEMALIEMRS
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2.4. anti-EpCAM Y& 4§58 E

HNIGAE PLGA 9K LT 44 ik 4h 18 M4 b T anti-EpCAM, 7EM[RIYS 2255 B (LR b, BHbiik)s
F I\ 3t IFKine Green AffiniPure Donkey Anti-Goat 19G, #RJGFER M FMEILE. WK 4 fix. @~
RAEM anti-EpCAM [IBGE i (b) A& anti-EpCAM FIRGE Frs (C) ARG AT &b R A AM0ES Fr o FT A
MELR|, 1E25T anti-EpCAM B HITHCE I TR 2R 658, WA B anti-EpCAM KIS 5
ARBTG5 . T LAIEH] PLGA 9K 4E 45t et A& 1 1 anti-EpCAM Hidk .

3. LRMite

FERGIRUA P ITRE S5 48 LT 5 22 9 AT PLis B 5, A8 il A\ MCF-7 4SS AR i fii 3k
fgs R, WRE 5, ac b 2 IS T BRI PR A R B SIS R IA T DO E,
I RS RS BLRUR - PO RIS 57 0 S e Sy, 7T DAAR S FO e S 4 D

(a)

Figure 5. (a) Cell capture results in open field; (b) Cell capture results in the fluorescence
5.(a) PRI TARBEHEIREERE; (b) AT HAIHRERE

4, ghig

ASCRMAIE B . FFRTTLEARMEE &, LT P = HERAE 9K T YE R 2% SIS HY I 4 T 1%
SERIRAEPA MR A R ORI T i

N[ B SR A AR A R IR A O 2 R B35 B S5 9K &7 22 1) PDMS B A 35 T B 7
22 FE TR A AR SRACR AT, Ut WA TAA S 1) = 4 I 4% foluh: 973 22 5 1) LA B O AR

HERAE ST o FAMIR TR 25 K 0T 20 M A 0o (K AR R 57 PR BES, N BSA T LA FARARU: (1 AR5 57t PR IR B
FERSIE I = HEMI 28 Sl SCIREE M b, - flohE R AOREF AR IAAAE, A PR AR, IF HAERI 28R
HIAR LT Y B2t PLikethi, gn 1 4rReis il i R g .

LR EPTA, BATR RS A BOR . BT L BORA LS G I TR M (0 = HE RO R 48 SCORBE RS XS
MLEEAT R SRR R, T RO SR AR AT ME RS I AR 2 8], AR R id ok 21 _Epiik, dig
ey IR R A ) R AU, X RPN A SR SEIR TR AL T e A SEIR LA, AR A AR R A A
7 THUAAR T AE B W S S P A (o

E&InE
B QT AL R B A FE A AT 0 H (2019020701011440) ) > HF o
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