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[ ABSTRACT ] Aim To establish a rapid and convenient cardiovascular biomarker protein one-step point-of-care tes-
ting (POCT) chip system. Methods A polyethylene glycol methyl ether methacrylate layer (PEGMEMA) with anti-

nonspecific adsorption property was synthesized on the cyclic olefin copolymer( COC) sheet by photochemical reaction, and
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non-contact inkjet printing was performed on the modified surface to form antibody microarrays.  The contact angles and
grafting densities of the surface were explored with several monomer concentrations after irradiated under UV light for certain
time periods.  The modified surface structure was characterized by atomic force microscopy and infrared spectroscopy, and
the protein adsorption on the surface before and after photochemical reaction was compared.  The appropriate antibody
inkjet printing concentration and adjuvant conditions were further explored.  Finally immobilized antibodies and fluores-
cently labeled soluble antibodies of the growth-stimulated expression gene 2 protein (ST2), a biomarker of cardiovascular
damage, were printed on the modified surface. Results When the PEGMEMA monomer concentration was 30% by
mass and the illumination time was 4 min, the contact angle reached the minimum as 38.5°, and the grafting density was
up to 68. 47 pg/cm’.
cessfully introduced into the surface.
PEGMEMA.
Compared with polyethylene glycol (PEG) with several molecular weights, the effective binding efficiency of soluble anti-

When the ST2 concentra-

Atomic force microscopy and infrared spectroscopy showed that carbonyl and ether groups were suc-
The amount of non-specific protein adsorption was reduced after surface grafting of

The highest immobilization efficiency was obtained when the immobilized antibody concentration was 80 mg/L.

body onto immobilized antibody microarray was higher when trehalose was used as an excipient.
tion was 10 mg/L, the binding of the soluble antibody on the immobilized antibody microarray after dissolution could be ob-
served. Conclusion The anti-nonspecific adsorption of PEGMEMA was modified on the surface of the COC plastic
sheet by photochemical reaction, and physically immobilized antibodies and the fluorescently labeled soluble antibodies

were printed on the modified sheet surface, fabricated a protein chip system which is convenient to rapidly detect cardiovas-

cular biomarkers, to advance cardiovascular precision medicine.
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Figure 1. Schematic illustration of the detection work flow of the protein chip
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Figure 2. Representation of basic characteristics after photo-grafting modification

2.2 WEREITENHURRIBES FH UG IE 5% iR 5

#£ COC-g-PEGMEMA I #7742 fh = ios 25 4T B
Cy3-SRATILIE 1gG X LI BERT S A9 EHR B TR
[l 2 1 [ 5 280 %, B (k% 22 /0% i i ¢
) %o A A RO i PR B S MR B BUiA T
R EE 554 20 mg/L 40 mg/L 60 mg/L 80 mg/L
100 mg/L 120 mg/L 160 mg/L F1200 mg/L, 5EWFT
BN BB S R I R B T OG5 5, AT R IR S
PRGN T (8 3A) o Z0 T R BB BT i ik
J& 4 20 mg/L 180 mg/L B, [ E 8 RE 8, e 4%
BIIEF) 36.66% F131.64% (K 3B) . M THiiAR &

WEEH 20 mg/L B VR IE 9EGA5 54055 , e B¢
80 mg/L VERFTERHLIRAY BT LU . WSS 7E COC-g-
PEGMEMA % [ ] B} 80 mg/L # Cy3-f ¥t 1L
IgG,4 °C Gk PR A7 [, BRI 5 1 B IR Y
17 WL (9 AFAT7- 10 FH R 1gG (TR H 80 mg/LL) ,
SEIIE SR PR, R ANl 1A 1 R, T
SESOCHNLE, i LU B a5t E S, =&
SRS, WL R SR (0 AN 38 G R R T AT L
L5 1) 5 21 €6 0 (0300 3 A 7 BRI SE 2 A
WO (E 3C) . PL RS RIESS, fE COC-g-PEG-
MEMA 2 [fif 1§ 85 4T ENJE s 1 Cy3-fe bt il =F TG L



CN 43-1262/R " [E 3l ki 44 & 2022 455

30 #5

58 399

M3 5 AF647-ILFHT 5 1eG Al LURE PR,
A

20

40

60

80

100

120

BURRERE/(mg/L)

160

200

SRR

®iRE

B 3. EEfENERRARESITHERE

w

B E /%
n I
=) o

o

rBaiEE

20 40 60 80 100 120 160 200
FTEDE BB FRE IR E/(mg/L)

FARZRELES
E G EF RN

SIS BT B (58 SCHTA M 51 e HL e 5 R R 5 B S LI e 400%  C S SE 5 1 Cy3-fedi
L2 TgG (4 EEIE ) 15 AF647- 1L EHi G TeG (£ 6 ) IS0 E

Figure 3. Inkjet printed immobilized capture antibodies on grafted surface
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Figure 4. Inkjet printed soluble fluorescence-labled detection antibodies on grafted surface
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