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Fig.1 Mechanism diagram of two-dimensional photonic crystal (2DPC) hydrogel sensor for detection of
o-phthalaldehyde (OPA)
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Fig.2 (A) Schematic diagram and (B) actual diagram of Debye ring of 2DPC array
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Fig.3 Scanning electron microscopy (SEM) images of 2DPC array (A) and 2DPC hydrogel (B). Insets are

photographs of the corresponding samples showing iridescent colors when they are illuminated by a white light
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Fig.4 Optimization of conditions for preparation of 2DPC hydrogels: (A) Concentration of N,N-methylene
bisacrylamide (BIS); (B) Concentration of acrylic acid (AAc); (C) Concentration of ethanediamine (EDA);

(D) Reaction time
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Fig.5 (A) Changes of microsphere spacing of 2DPC hydrogel films in different concentrations of OPA aqueous
solutions ranging from 10 nmol/L-1.0 mmol/L, the illustrations show the phase transition of the hydrogel at
the corresponding concentration and the structural color at a fixed angle; (B) Linear relationship between

microsphere spacing and logarithm of concentration of OPA
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Table 1 ~ Comparison of the performance of this method with previously reported methods for detection of OPA

LoRllpRES HEH L FEl Her A BR EZ PN
Methods Detection range Detection limit Ref.
Bty S
. . mxﬁl{&fﬁ@hﬂ(ﬁ 0.0005%~0.05% 0.0001% [12]
High performance liquid chromatography
TSl
FHICHE 5~100 pg/mL 1.7 pg/mL [13]
Fluorescence
= By
SRS BT B 0.3 p/l. [14]
Gas chromatography-mass spectrometry
2Ly
S 0.2%~0.6% - [15]
Electrochemistry
2DPC 7K EEHE e ATAE
10°~10 /L 0.21 /L
2DPC hydrogel e e This work

2.2.3 EFEH

TEHR T B 2DPC KEERAEAF T AR 1~2 4 F R ERES R Mo R IR KB i A il &
JKEERE S OPA SN, J UKL ] FE () A5 {45 SR A — 3, SR W] 2DPC /K BEW AL A RS e PR F . B 58T
10 mmol/L RUHIE . L. LW, FClE. RHEE. BCRE . X R H RN R) 8 — W I 2 3 D sk
2DPC 7K BE I O [ BE A 52 . FH BT 6 AT B2 ) o B AT — 2 e [0 A8 Ak (ELZE I DR S5 B 1
H, OPA JHEER LS RT B 2 B/ T s b | Rt , AL 8% il H T RIS #5570 OPA AN
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Fig.6 Changes of microsphere spacing between 2DPC hydrogel films and different aldehydes

2.3 LERERSH

SR 2DPC A& BRI 52 1 I AR BT R OPA A& i A3l AR (E F 2 d J5 ) OPA 4 2R T A
OPA TR JF (MR BE K 5.0~6.0 /L, Bl 37.2~44.7 mmol/L) ( FH 4E 22 K27 i 2 B v AL I RHR A ) o I IR
THEEIT R OPA JH BRI B T IE W, & A D ISR (e Eh M G55 ) o SRR AL 1)
2 mL Fi BE 10000 175 I A SEBRAE S AP ASE AR EL AT A OPA ARUEIS IR, H- 52 AR5 B OPA fY
R A5 ILER 2, ISR 100%~103% , FHXTFRiEM 25 (RSD) R 1.82%~5.48% , % BH 1 1 /8% i AR sl
OPA HA R A7 Esf M A a] S0 o 78I RS2 B rh A2 R AH ] OPA THHEI 2 10 Ik, — % 10 d J5 i H
OPA VIR BE M R (R R B ) RIS il OPA A 8508 o0 o5 R A KT 0.3%. 7k mAR il (H)R
TR AT R R UK AT RO R R BRI . SR T AT S A v b T EE
(9 OPA Ve i | i e R FH AR DA B e 4 o

K2 IRRITTH R F OPA R RGINZ,

Table 2 Detection results of OPA in clinically used disinfectant

Rl (FRE 10 45) s AR AR 25 JIAE SNEE Ml ARRS AR O 22
Sample Found/ RSD/ Added/ Total found/ Recovery/ RSD/
(Diluted 10* times) (pmol/L) (%, n=3) (pmol/L) (pmol/L) % (%, n=3)
i 2 d J5 Y OPA ‘00 6o 0.100 4.12 100 2.5
Used OPA after 2 d ’ ’ 1.00 5.05 103 27
OPA JEY 0.100 4.35 100 1.8
S . 4.25 8.3
OPA stock solution 1.00 5.25 100 55
A
3 it

FT 2DPC K EE AL AR FEE T —Fh F TG RIEEEFI o OPA BPRa . SRR 19 e A
o BUKEENE A B ) FH 28 S I SE 1) SR AZ IR N, (7K BRI & AR e, 5 LR ik (e B AR Ak 3 o 7 B
() 2DPC FEFEATEHMAE EAT W, 455260 78 10'~10° nmol/L YEFE Y, OPA e 8 i %t 45 55 ek 1) K
AN R LM C R AT T IR RTH 2RI H OPA Rz, 4 HHBR A 0.21 nmol/L, AR &7 Ff i FH i 2
ATV TG IR LR A OPA T B FE DA, 2 505 0 v HL S Eaff , mT AR IUAEGHR B2 1Y) OPA . AR
FEFF R IR OPA 5811 2DPC 7K BE S 1 A5 i A ARG, B2 R T B, AR — O 2 Fn i R AT
SERAGIN . AEREIEAT FRAGFREE |t 2DPC /K BRI ELAT B A4 R IS A
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Abstract o-Phthalaldehyde (OPA) is a new type of chemical disinfectant widely used in medical institutions. The
development of new efficient and convenient detection platforms or methods for OPA is of great significance. In this
work, in two-dimensional photonic crystal (2DPC) hydrogel, a responsive 2DPC hydrogel was prepared by
functionalizing the hydrogel with ethylenediamine (EDA) and embedding amino groups. The amino group on the
polymer chain of 2DPC hydrogel reacted with OPA, and with the increase of OPA concentration, the crosslinking
density of the hydrogel also increased, resulting in the volume phase transition of the hydrogel, e.g., shrinkage
phenomenon. In the meantime, the spacing of 2DPC microspheres gradually decreased, while the diameter of
Debye diffraction ring gradually increased. The results showed that the change of particle size spacing had a good
linear relationship with logarithm of concentration of OPA in the range of 10'=10° nmol/L, with the detection limit
of 0.21 nmol/L. (30/k). Therefore, the amino functionalized photonic crystal hydrogel sensor could realize the
quantitative detection of OPA. The method was simple with low cost, ease to operate and use. Then the
practicability of this hydrogel sensor for real sample was verified in the diluted clinical disinfectant. The recoveries
of OPA in the diluted disinfectant were 100%—103%, with a relative standard deviations of 1.8%—5.5%. The
results proved that 2DPC hydrogel sensor could be used for detection of OPA in disinfectant used for clinical
endoscopes and other instruments.
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