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Figure S1. FTIR spectra for Au NRs’s conjugation of PSBP and after binding of PS MPs on IR detection card (PTFE mesh)
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Figure S2.  Illustration of microneedle array angle tuning for Raman measurement
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Figure S3 EDX analysis at tips of microneedle (a) before O2 plasma treatment (b) after O2 plasma treatment 
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[bookmark: _Hlk123582990]Figure S4. SEM image of imprinted conical shaped NOA microneedle array

S-8

image5.tiff
i0pm NCIRF  11/17/2020
18D SEM WD 9.3mm





image6.tiff
11/17/2020
WD 9. 6mm





image7.png
20.0[KV] SP=13.0 WD: x276 100[um] HV SEI 2020-09-08





image8.png




image1.png
Abs

3+ AuNRs

3 + AuNRs/PSBP

3+ AUNRs/PSBP/PS

;ho;shoxhoylmnkamko B P S A

[Multipoint Baseline Correction —]

Mulipoint Baseline Correction —

Multpoint Baseline Correction —





image2.png
IR detection on ATR module

. microarray tilting
or Laser scattering

. . s ) and positioning
Microplastics \ ‘ LN toward Laser
(PS) ¢ "
s fs 3 e ¥

PS MPs specific peptide bound PS MPs bound AuNRs
AuNRs at apex microneedle tips enhancing signal of FTIR




image3.png
No Plasma processing

X 0.001 cps/eV

12 3 45 6 Z

500

400

200

100

microneedie pipet 0x 395 |
Ch 1 MAG: 130 HV:30kV_WD: 4 mm _Px: 3.06 ym Lk

5 10 15 20 25
Energy [keV]

microneedl|e pipet 0x 361

Mass Mass Norm. Atom abs. error [%] rel. error [%]
Element At. No. Netto 1%] 1%] 1%] (1 sigma) (1 sigma)
Au 79 248 28.69 100.00 100.00 2.06 7.18

Sum 28.69 100.00 100.00

30




image4.png
Plasma processing

X 0.001 cps/eV

] 2 B 4
500
400 |
300 ‘
200 i
|
L
100 } | ‘
microneedie pipet 2¢ 394 | I
Ch1” MAG: 130x HV: 20Ky WD: 4 mm _Px: .06 ym oWl - .. A |
7 T T T T T T T T
2 4 6 8 10 12 14 16 18
Energy [keV]

microneedle pipet 2x 352
Mass Mass Norm. Atom abs. error [%] rel. error [%]
[%] [%] [%] (1sigma) (1 sigma)
Au 79 1846 48.47 100.00 100.00 1.92 3.97
Sum 48.47 100.00 100.00

Element At. No. Netto

20




