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Experimental Section

Standards

The Brazilian Federal Police supplied cocaine standard (purity > 99.0%, Porto Alegre, RS,
Brazil). Caffeine, phenacetin, lidocaine (99.0%, 98.0%, 98.0%, respectively, Sigma Aldrich®,
Sao Paulo, SP, Brazil), cannabidiol (CBD), cannabinol (CBN), tetrahydrocannabinol (A°-THC),
abamectin (Pestanal®, analytical standard), eprinomectin (Pestanal®, analytical standard),
doramectin (Vetranal®, analytical standard), moxidectin (Vetranal®, analytical standard),
ivermectin (Bla, 98.97% Pharmaceutical Secondary Standard, Certified Reference Material)
and estradiol valerate (European Pharmacopoeia Reference Standard) were acquired from
Sigma-Aldrich® (Steinheim, Germany). Midazolam was purchased from Cristalia Produtos
Quimicos Farmacéuticos Ltda (Sdo Paulo, SP, Brazil), procaine from Chongqing Chuandong
Chemical (Group) Co. Ltd., (Chongging, China) and tramadol from Argon Drugs®
(Maharashtra, India). Bupropion, erythrohydrobupropion, 4-hydroxybuproion, and
threohydrobupropion were donated by GlaxoSmithKline® (Brentford, UK). Progesterone,
medroxyprogesterone, meloxicam and meloxicam related compound C (all reference standards)

were obtained from the United States Pharmacopeia (Sao Paulo, SP, Brazil).



CP-coated paper characterization

Initially, PPy, PAni and [Poly(Py-co-Ani)] were characterized to evaluate the paper’s surface,
composition, morphology and thermal stability using attenuated total reflectance Fourier
transform infrared (ATR-FTIR) spectroscopy, thermogravimetry analysis (TGA), atomic force
microscopy (AFM) and scanning electron microscopy coupled to energy dispersive X-ray
spectroscopy (SEM/EDS).

The ATR-FTIR analyses were performed in a Spectrum 400 MID/NIR FTIR (Perkin
Elmer®, Waltham, MA, USA) with an ATR accessory (Zinc Selenide crystal) for data
acquisition. ATR-FTIR spectra were acquired in a single mode in the region ranging from 4000
to 650 cm ™! with a resolution of 4 cm™! by averaging 32 scans for each sample.

Thermogravimetry analyses were performed using the CP in powder form. The
equipment employed was a DTG-60H model simultaneous analysis (Shimadzu®, Kyoto,
Japan), varying from ambient temperature 234+2°C to 1000°C at a heating rate of 2°C min! in
the air at atmospheric pressure.

AFM analyses were performed using chromatographic paper (Whatman Grade 1, 11 um
pores, GE Healthcare, USA) before and after in sifu polymerization with PPy, PAni, and
Poly(Py-co-Ani). All experiments were performed using a confocal microscope Alpha 300R
(WITec/Wissenschaftliche und Technologie GmbH® Instrumente, Ulm, Germany).
Topographical images by AFM analyses were obtained in non-contact mode (regions selected
by using the light microscope), with a Si;N, cantilever, at a nominal constant of 42 Nm™!, a
resonance frequency of = 285 kHz, a scan rate of 0.3-1.0 Hz and a scan size of 2,500-10,000
nm. The peak-to-peak height parameter was used to evaluate the surface morphology
roughness. The topographic images, phase images, and light microscopy images were collected
simultaneously. Variations in the phase images can be used to estimate physical-chemical

properties such as surface hardness, adherence, and viscoelasticity. In addition to topography,



histogram graphics were assembled using the WITec software for better characterization of the
images.

For SEM analyses, the 500 SSX Shimadzu® (Kyoto, Japan) equipment was used, and the
CP-coated papers were bonded with carbon glue in an electrically conductive support and
coated with a 20 nm layer of gold (Super Cool Sputtering System Bal-Tec® SCD 050, Germany)

to improve image quality.
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Fig. S1. FTIR spectra of conductive polymers as (A) powder, (B) uncoated and coated papers

(chromatographic paper, Whatman, 20 pm pores, GE Healthcare, USA).
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Fig. S2. TGA curves of (A) PAni, (B) PPy, and (C) Poly(Py-co-Ani).
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Fig. S3. LM images of (A) Whatman chromatographic paper showing the cellulose fibers
(arrows) profile; (B) and the paper after in sifu polymerization using PPy, in which fibers are
not evident; and using (C) Poly(Py-co-Ani)-coated paper, in which the fiber structures are kept

intact; and using (D) PAni, wherein fibers are visible.
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Fig. S5. PS(+)-FT-ICR mass spectra for analyses of (A) eprinomectin and (B) moxidectin using
uncoated paper (Chromatographic paper), PPy-coated paper, Poly(Py-co-Ani)-coated paper,

and PAni-coated paper.
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Fig. S6. PS(+)-FT-ICR mass spectra for analyses of bupropion using uncoated paper
(Chromatographic paper), PPy-coated paper, Poly(Py-co-Ani)-coated paper, and PAni-coated

paper.

11



[
o

Intensity (10%)

O M N W B WMo N ® W

Intensity (10%)

0

o

B

1

C

10

20

20

20

30 4 50 60 70

30

30

Concentration ng.mL?*

y=110x- 2.10°
R*=0.9992

LOD = 12.3 ng.mL?
LOQ = 37.4 ng.mL?

80 90

100 110

R*=10.9935

LOD = 7.8 ng.mL?

y = 182282« - 6.10°¢

* LoQ = 23.7 ng.mL?!

4 50 e 70 B0 S0 100

Concentration ng.mL?

40 S0 60 70
Concentration ng.mL!

R?=0.9851
LOD = 11.4 ng.mL*
L0Q = 34.6 ng.mL*

a0 90

100

110

y = 10784x - 280074

110

Intensity (10%)

Intensity (107)

Intensity (107)

w

-

o

-

-1

30

A0 50 &0 70

Concentration ng.mL?*

40 50 60 b

Concentration ng.mL?

@ s0 6 70
Concentration ng.mL?

LOD = 1.2 ng.mL*
LOQ = 3.5 ng.mL"*

R*=0.9934
LOD = 1.4 ng.mL*!
LOQ = 4.3 ng.mL?

80 90

100

R*=0.9971
LOD = 2.1 ng.mL*
LOQ = 6.2 ng.mL?

80 90

100

R*=0.9914

y = 12950x + 48239

110

y = 579658x - 2.10"7

110

y = 106165x - 3.10*¢

110

>

Intensity (10%)
~ - -~ w o ~N m W

y = 9814.7 + 1308.5
R? = 0.9983
5 LOD = 0.7 pg.mL?
LoQ = 2.0 pg.mt*?
0 1 ] 3 4 5 6 7 ] 9 10
Concentration ug.mL*

Intensity (10%)
- o= W

L]

y = 197207x - 85623
R* = 0.9942
LOD = 0.75 mg.mL?!
L0Q = 2.28 mg.mL"*

o 0.5 1 15 2 15 3 35 4

-

Concentration mg.mL*

Fig. S7. Calibration curves using Poly(Py-co-
Ani)-coated paper by Orbitrap-MS for:
(A)A°-THC; (B) caffeine; (C) cannabidiol; (D)
cannabinol; (E) cocaine; (F) progesterone; (G)

medroxyprogesterone ¢ (H) estradiol valerate.
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Table S1. PS(+)-FT-ICR data for avermectins and bupropion and its metabolites.

. m/z Error a " m/z
Intensity measured (ppm) Res.*  DBE standard
Whatman 70410 890.53056 509 22693
7
abamectin PPy 73510 890.53111 570 22686 [CigHpOu+ NH'
PPy/PAni®  sgx10 89053134 596 22907 890.52603
PAni - - - -
Whatman 76410 91654654 530 22015
7
doramectin PPy 57x10 916.54683 5.61 22219 13 [C50H74014+ NH4]*
PPy/Anic ) . . i 916.54168
PAni - - - -
8
Whatman 1.6x10  914.53092 534 22019
8
eprinomectin PPy o 36x10 91453143 590 22052 4 ws"?{ﬁ?&é 3+ HJ*
PPy/PAni®  78x10 914.53173 623 22073 '
PAni - - - -
Whatman 3310  892.54644 533 22741
6
ivermectin PPy 92 X107 892.54681 5.75 23868 12 [C4sH74O 14+ NHJ*
PPy/PAni®  s4x10  892.54699 594 24687 892.54756
PAni - - - -
Whatman 54410  640.38646 323 31495
PP 7 640.38684 381 31544
moxidectin Y . 64 X107 12 [C37Hs3NOg + H]*
PPy/PAni¢ 3.4x10 640.38692 3.95 31710 640.38439
PAni 92x10.  640.38709 422 31554
Whatman {5410 240.11513 0.68 82907
9
bupropion PPy 6.3 x10 240.11512 0.62 83254 s [C3H,5CINO + HJ*
PPy/PAni¢ 39x10  240.11512 0.65 83135 240.11497
PAni Loxl0  240.11514 071 83199
Whatman | 1xj0 242.13083 087 82713
7
erythrohydro PPy 7.2x10 242.13080 0.74 82762, [C13H3CINO + HJ*
bupropion PPy/PAni¢ 15x100  242.13080 0.73 82900 242.13062
PAni Loxlo 24213076 0.60 82353
Whatman ~ g7410  256.11004 059 78311
9
PP 256.11005 0.67 78446
hidroxybupropion - 1.9x10 s [CisHCINO, + HJY
PPy/PAni¢ 3.1x10 256.11001 0.49 76604 256.10988
PAni 31xl0 256.11008 078 78278
Whatman 5 0xj0  242.13083 086 82415
9
Threohydro PPy 4.4x10 242.13080 0.73 82254 [C13HCINO + HJ*
bupropion PPy/PAni° 3.9 x1 09 242.13079 0.71 82322 242.13062
PAni 92x10  242.13080 076 82519

aResolving Power; ® Double Bond Equivalent; ¢ Poly(Py-co-Ani).
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