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Abstract

In this paper, the application of photonic crystals in the field of drug detection was comprehen-
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sively discussed, focusing on the advantages of molecularly imprinted two-dimensional photonic
crystal hydrogel sensors. Through literature review, the potential of photonic crystal sensors to
realize high sensitivity, specific recognition and real-time monitoring in drug detection is revealed.
Using 2, 4-dichlorophenol, sulfamethoxazole, levofloxacin and Gatifloxacin as examples, these
sensors enable rapid and accurate screening of drugs in biological samples. However, challenges
such as sample matrix interference still need to be overcome. Looking ahead, photonic crystal
sensing technology will be integrated with other methods to improve detection performance.
Through innovation, photonic crystal sensors are expected to play a greater role in the field of
drug detection, ensuring public health and safety.
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Table 3

A comparative study of the feasibility of different techniques in real-life applications.

Technique Advantages Disadvantages Mitigation

Fluorescence 1. The fluorescence technique provides fast 1. The distance controlling between 1. QDs concentration flow rate should be
detection results. Fluorescence quenching nanocrystals and metal nanoparticles is a optimized to get better sensing
and enhancement-based sensing are getting big challenge that might alter the detection performance in LFA strip.
huge research interest recently [44,47]. results. 2. The synthesis of QDs with stable emissive

2. The application of fluorescence in LFA 2. Self-quenching of QDs may happen in strip properties would be a possible solution to

technique is an excellent idea in terms of while flow through the strip or may attach over the unstable emission problem.
practical applications. To make it more on strip rather than detection zone.
feasible, suitable protection from outer 3. The fluctuation of QDs emission properties is
daylight is important. another concerning matter.

Colorimetric 1. Colorimetric drug sensing is cheaper and a 1. The sensitivity, detection time, and false- 1. The incorporation of nanozyme may help to

Electrochemical

[

1.

technique applicable in the field.

The use of a mobile phone to collect and
analyze data from LFA strip is a fantastic
idea in terms of real-life devices.

The electrochemical sensing method
provides easy, fast, and sensitive detection.
Nanomaterial could amplify electric signal
and improve both sensitivity and selectivity

2.

1.

2.

positive results are still significant concerns.
The stability and activity of nanozyme in
different pH and media is still a matter of
concern in practical use.

Again, the stability of nanomaterials in
complex media is an issue in better sensing.
An electro-active substrate in complex me-
dia might influence the sensing performance

2.

1.

overcome the sensitivity concern.

The economic value of mobile phone based
LFA technique and operation by an
untrained person should be considered.
Electrochemical LFA based sensing would be
a possible solution to the problem associated
with unwanted interference.

significantly. in real-life applications.
Field portable, easy-to-operate, economical,
sensitive, and even simple-to-construct

device.

Raman spectroscopy technique is very 1.
specific to target analytes, and the
application of nanomaterials has increased
the sensitivity of this technique.
Non-spherical nanostructures are highly
desirable in enhancing sensitivity.

N

Portable Raman spectroscopy with high 1.
sensitivity is still elusive, which limits its

use in practical fields.

. Any light scattering substrates in complex
media may influence Raman based sensing
results.

Avoiding non-specific influences through
washing or blocking would be a possible
solution.

Raman spectroscopy 1.

N
~

Figure 1. Advantages, disadvantages and improvements of the main technical means [4]
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Figure 2. 2, 4 Preparation of two-dimensional photonic crystal hydrogels imprinted with 4-DCP molecules
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Figure 3. Visual detection of 2, 4, 6-trinitrotoluene
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Figure 4. A schematic diagram showing the fabrication of atropine-MIpH with a layered structure
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Figure 5. Schematic diagram of sensor array preparation and recognition of SAs
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