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To the editor

Alzheimer’s disease (AD) has attracted attention because
of the aging society. Medical intervention for mild cog-
nitive impairment (MCI) can substantially reduce AD
progression to dementia, thus necessitating the early
screening of patients with MCI [1]. Researchers have
developed and implemented non-invasive methods to
detect AD serum biomarkers, such as single-molecule
immunoassay technology (Simoa), mass spectrometry,
and chemiluminescence immunoassays, among others.
However, the process of operation, assessment costs, and
robustness are unsatisfactory in clinical practice. Here,
we introduce a novel spectroscopic liquid biopsy method
termed surface-enhanced Raman spectroscopy (SERS)
for early AD screening.

SERS can provide fingerprint information of molecular
vibrations. Therefore, it can be used to distinguish differ-
ent biomolecules and tissue types. Compared with Simoa
and MS, among others, SERS-based assessment is rapid,
flexible, and inexpensive, making it a candidate tool for
early AD screening as a point-of-care testing (POCT)
product. In this letter, we will introduce two impressive
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POCT products for early AD screening, namely inte-
grated lateral flow immunoassay (LFIA) and microfluidic
chip with SERS technology.

SERS -LFA

LFIA sensors have several advantages, including ease of
patterning, flexibility, and low cost. Yuanbao et al. com-
bined SERS and LFIA for the early screening of AD,
which significantly improved the detection performance
of LFIA. SERS-LFA detected AD-related biomarkers,
namely amyloid beta (Af) 42, AP 40, tau proteins, and the
neurofilament light chain with sensitivity at the fg/mL
level [2]. External factors in the SERS-LFIA strip affect
the SERS signal, supposedly influencing the detection
stability and reliability. To eliminate these effects, Xinyu
et al. designed a SERS-LFIA strip with a self-calibrating
function. Embedding internal standard SERS nanoparti-
cles in the test line of the SERS-LFIA strip reduced SERS
signal fluctuations. Additionally, AD-related biomarkers
were detected successfully with high sensitivity and spec-
ificity of fg/mL level [3].

SERS microfluidic chip

Microfluidic chip has numerous advantages, including
high throughput, low sample requirement, and multi-
functional integration. Jianli et al. developed an integra-
tive assay based on SERS and a microfluidic chip for early
AD screening. They incorporated polystyrene micro-
spheres with plasmonic gold shells into a microfluidic
chip for simultaneously detecting AP42 and p-Taul8l.
The lower limit of detection was 100 fg/ml [4]. The
microfluidic platform with SERS technology initiated
a novel approach for accurately assessing AD-related
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biomarkers in human blood samples and elucidated its
potential application to clinical practice.

The population of patients with AD is substantial.
Considering the accuracy, cost, and sample assessment
processing, the clinical application of Simoa, MS, chemi-
luminescence, and other techniques in the early detec-
tion of AD biomarkers in the blood remains challenging.
The SERS-LFIA strip and microfluidic SERS chip har-
bored low cost and accurate performance, despite chal-
lenges, such as the standardization of SERS and a larger
cohort for clinical evaluation. Xinyuan et al. developed a
novel approach termed quantitative technology of digi-
tal colloid-enhanced Raman spectroscopy, facilitating
the reliable quantitative detection of ultra-low concen-
tration target molecules. This approach lays the foun-
dation for extensive biomarker screening using SERS in
early disease stages [5]. In summary, spectroscopic liquid
biopsy is an interesting and promising tool for the early
screening of AD and showcases substantial application
potential.
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