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Abstract

Objective To develop a rapid, highly sensitive quantitative method for detecting P24 antigen based on
near-infrared fluorescent microsphere immunochromatography.

Methods First, we prepared a lateral flow assay test strip, and labeled the detection antibody using a
fluorescent microsphere. Second, we optimized the antibody labeling conditions. Third, we optimized
the detection conditions. Fourth, we created a working curve. Fifth, we conducted a methodological
assessment of the established fluorescent microsphere immunochromatography method. Sixty-six
clinical samples were tested, and we compared the established fluorescent microsphere
immunochromatography with the quantitative ELISA method.

Results According to the working curve, the detection limit of the method is 3.4 pg/mL, and the
detection range is 3.4 pg/mL to 10 ng/mL. The average intra-assay recovery was 99.6%, and the
Coefficient of Variation (CV) was 5.4%—8.6%; the average inter-assay recovery was 97.3%, and the CV
was 8.5%—-11%. The detection rate of fluorescent microsphere immunochromatography was higher than
ELISA method, and had a good correlation with ELISA.

Conclusion The P24 antigen quantitative detection method based on near-infrared fluorescent
microsphere immunochromatography has the advantages of rapid detection, high sensitivity, and wide

detection range; thus, it is suitable for early clinical diagnosis and continuous monitoring of AIDS.
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INTRODUCTION Nations Programme on HIV/AIDS (UNAIDS), since the

cquired immunodeficiency syndrome
(AIDS) is a malignant infectious disease,
caused by human immunodeficiency virus

(HIV), which causes defects in the human immune
system. According to estimates by the Joint United

discovery of HIV, more than 70 million people
worldwide have been infected with the virus, and 35
million have died of AIDS. There is currently no
effective treatment for advanced AIDS. Although
several antiretroviral drugs can effectively suppress
the onset of symptoms, these drugs are more
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effective in the early stages of HIV infection.
Detection of early HIV infection may also prevent
inadvertent transmission. Therefore, early HIV
detection is important[”.

The core of human immunodeficiency virus type
1 (HIV-1) contains two RNA strands, the core protein
P24, P17 and the enzyme involved in viral
replication. The P24 protein forms a strong, conical
shell that surrounds the viral core in mature HIV
virus particles and protects the viral RNA.

Approximately 10 days after HIV infection, only
HIV-1 RNA was detected in human blood. After
approximately 7 more days, P24 antigen can be
detected. After 1-2 months, the P24 antigen reaches
its highest concentration, and then with the gradual
production of human antibodies, the P24 antigen
and antibody combine to form an antigen-antibody
complex, resulting in a decrease in free P24 antigen.
At this time, HIV-infected individuals enter the
asymptomatic period. In the later stages of the
disease, with destruction of the immune system and
enhancement of viral replication, the concentration
of P24 antigen rises again and becomes a marker of
HIV infection””. The concentration range of P24
antigen in human blood is 0-7,000 pg/mL with a
maximum of no more than 10 ng/mL. The
concentration of p24 antigen in the serum of most
HIV patients ranges from 50 to 600 pg /mLB].

Current diagnostic methods for P24 antigen
include: enzyme-linked immunosorbent assay
(ELISA), enzyme-linked fluorescent assay (ELFA),
electrochemiluminescence immunoassay (ECLIA),
and rapid detection of antigen and antibody[4].
ELISAs, ELFAs, and ECLIAs all have the disadvantages
of long detection time, complicated operation, large-
scale instruments, and high cost.

Rapid detection of antigen and antibody has the
advantages of short detection time, no need for
complicated training for operators, and does not
require large instruments. However, traditional
methods for rapid detection of antigen and antibody
(such as the colloidal gold method) suffer from low
sensitivity and intuitive judgment of results. To
improve sensitivity, we replaced the colloidal gold
with  fluorescent  microspheres.  Fluorescent
microspheres are nanometer-to-micron (0.01-100
um) particles formed by embedding fluorescent dyes
in particles or adsorbing them onto the surface of
particles. Fluorescent microspheres have the
advantages of good dispersibility, high fluorescence
intensity, and uniform particle size.

The purpose of this research is to develop a
near-infrared fluorescent microsphere

immunochromatography method based on the
double antibody sandwich method to provide an
immunoassay  with  high  sensitivity, good
reproducibility, short detection time and simple
operation for clinical diagnosis of P24 antigen. The
method has good specificity, low cost and simple
operation, and can meet the needs of clinical large-
scale census or single-person operation.

MATERIALS AND METHODS

Reagents and Apparatus

Tween-20, EDC, and HEPES were purchased
from Sigma-Aldrich (Darmstadt, Hessia, Germany);
bovine serum albumin (BSA) was purchased from
macgene; P24 monoclonal antibodies P24-McAb6
and C01653M were purchased from Guangdong
Feipeng Biotechnology and Meridian Life Science;
P24 antigen and goat anti-mouse IgG were
prepared by our laboratory; nitrocellulose
membranes were purchased from Advanced
Microdevices; polyvinyl chloride (PVC) backsheet,
absorbent paper, card shell, the three-dimensional
plane film spray gun, the test strip automatic
cutting machine ZQ2000, and other experimental
materials were purchased from Shanghai Jinbiao
Biotechnology; the tabletop centrifuge is Eppdorf
5424; the portable near-infrared fluorescence
scanner KY-100 was developed by Chengdu Keyi
Biotechnology Development Co., Ltd.; near-infrared
fluorescent microspheres were purchased from
Beijing Run bio Biotechnology Co., Ltd.; P24
negative serum was obtained from Beijing Hospital;
and the P24 ELISA Quantitative Detection Kit was
purchased from Hebei Medical University.

Lateral Flow Assay Strip Preparation

The nitrocellulose chromatography membrane
was attached to a PVC support plate. HIV-1 P24
capture antibody 1653M and the quality control
line goat anti-mouse IgG antibody were diluted in a
buffer containing 50 mmol/L PB (pH 7.0), 3%
sucrose, 1% methanol, and 0.1 g/L sodium azide.
The capture antibody P24-6 (detection line) and
goat anti-mouse 1gG (control line) were
immobilized on a nitrocellulose membrane
(Darmstadt, Merck Millip, Germany) using a
Shanghai Jinbiao Biotechnology HM3025 at a spray
rate of 1.2 puL/cm. The absorbent paper, antibody
pad, and sample pad were attached to the
corresponding positions of the chromatographic
membrane support plate. Then, we cut the test
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strip to a width of 3.5 mm, placed it in a reclosable
plastic bag with a desiccant, and baked it in an oven
at 42 °C for 14 h. The structure of the lateral flow
assay strip is shown in Figure 1. The baked test strip
was placed in the card shell, and the P24 antigen
detection cards were prepared and placed in an
aluminum foil bag for storage.

Antibody Linked to Fluorescent Microspheres

Take 10 pL of fluorescent microspheres
embedded with Dylight 800 (Figure 2), dilute them
with 100 pL HEPES buffer at pH 7.5. The COOH on
the microspheres surface activate by adding 20 pl of
5 mg/mL EDC. After activation for 30 min, the
mixture was centrifuged at room temperature at
20,238 rcf for 15 min, and then discard the
supernatant. Resuspend the activated fluorescent
microspheres with 100 puL HEPES buffer, then label
antibody was diluted to 0.5 mg/mL in 10 mmol/L PBS
(pH 7.5) to 90 L, and the mixture was reacted for 1
h and centrifuged at room temperature at 20238 rcf
for 15 min. Discard the supernatant. After adding
200 pL of 2% BSA solution to the EP tube, the
fluorescent microspheres were resuspended by
ultrasonication, blocked for 1 h, and centrifuged at
room temperature at 20,238 rcf for 15 min. Discard
the supernatant. Use stock solution of pH 7.5 to
resuspend to 100 uL, and then stored it at 4 °C in the
dark.

Optimization of Labeling Conditions and Detection
Methods

In this experiment, the determination method
was established by the double antibody sandwich
method, and the optimal conditions for the labeling
sequence, labeling pH, labeling amount of antibody

£ Y

8 9 10 11 12
Figure 1. The structure of the lateral flow assay
(LFA) strip. @ backing plate, @ sample pad,
(® conjugation pad, @ the test line, & the
control line, (® nitrocellulose membrane, (7
absorbent paper, P24 antigen, (9
fluorescent  microsphere, detection
antibody, () capture antibody, G2 Goat anti-
mouse IgG.

linked to fluorescent microspheres, scribing
concentration in the detection, loading amount and
detection time were determined. We mixed 20 uL of
1, 5, 10 ng/mL of P24 antigen standard with 80 pL
sample dilution and 2 pL of 1:50 diluted fluorescent-
labeled microspheres, and then added the mixture
to the well of a P24 detection card. After a period of
time, the test card was inserted into the portable
fluorescent scanner KY-100, and the scanner
scanned the peak area of the quality control line (C)
and the detection line (T) and calculated the peak
area ratio (T/C) of the two as the detection result.

Methodology Assessment

Limit of Detection The limit of detection (LOD) is
the minimum amount detectable with the method,
which is the concentration corresponding to the
mean of the negative control fluorescence signal
ratio (x) plus 3 times the standard deviation (s) on
the work curve.

Recovery and Precision We added low, medium,
and high concentrations of 0.05, 1, 5 ng/mL of
standards, respectively, to the negative serum and
the sample concentration was determined by
fluorescent microsphere immunochromatography.
When examining intra-assay precision, five parallel
controls were set for each of the three
concentrations. When examining inter-assay
precision, five parallel controls were also set for each
of the three concentrations, and the test was
repeated three times. The recovery can be
calculated by calculating the ratio of the actual
measured value to the theoretical value, and the
precision can be obtained by calculating the
standard deviation and the coefficient of variation.
Comparison with ELISA Kit We strictly followed the
instructions for the P24 antigen detection kit from
Hebei Medical University and simultaneously tested
66 samples with the fluorescent microsphere
immunochromatography platform, including 47

% 0.5 um

Figure 2. Fluorescent microspheres  with
uniform particle size at an electron microscope
resolution of 0.5 um.
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positive samples and 19 negative samples. ELISA kit
and fluorescent microsphere immunosuppressive
layer analytical methods we used for correlation
comparison.

RESULTS

Interpretation of Test Results

In the lateral flow assay, the liquid moves
forward after loading, and the labeled antibody and
antigens form a sandwich complex with the capture
antibody. The remaining labeled P24 antibody binds
to the control line coated with antibody goat anti-
mouse to form a complex. The peak area of the
detection line increased with the increase of P24
antigen concentration, and the peak area of the
quality control line decreased with the increase of
P24 antigen concentration. Corresponding test
results show that the P24 antigen concentration is
the abscissa and the T/C peak area ratio is the
ordinate. When the sample is negative, the
fluorescence value of the detection line is low or not
detected at all; when it is positive, the higher the
P24 concentration, the higher the fluorescence value
of the detection line. Schematic diagram of
fluorescent microsphere immunochromatography at
different concentrations of P24 antigen is shown in
Figure 3. Whether results are positive or negative,
the control line can always display the fluorescence
value. If the control line has no fluorescence value,
the results are invalid regardless of the fluorescence
intensity of the detection line.

Optimization of Labeling Conditions

Labeling Order We investigated the effects of

0 A\ T Y

0 200 400 600
Scanning position on strip

Figure 3. Schematic diagram of fluorescent
microsphere  immunochromatography at
different concentrations of P24 antigen.

changing the order of addition of EDC and the
monoclonal antibody. One option is to first add the
antibody to the fluorescent microsphere solution,
and then add the EDC to the solution after the
antibody aggregates near the microspheres. A
second option is to add EDC activated fluorescent
microspheres COOH, centrifuge to remove excess
EDC solution and resuspend, and then add
antibodies to couple the fluorescent microspheres
and antibodies. After labeling, diluting the labeled
fluorescent microspheres 50 times using stock buffer
(10 mmol/L Tris.Cl, 1% NaCl, and 2% BSA), we added
2 ulL of the 1:50 diluted fluorescent microspheres to
50 pL chromatography buffer (10 mmol/L Tris.Cl,
0.2% Triton X-100, 1% Tween-20) to prepare an
antibody working solution. We diluted P24 antigen
to a concentration of 0, 1, 5, or 10 ng/mL. After
mixing the working solution and different
concentrations of antigen to 102 uL, we pipetted to
add all the liquid to the P24 test card well and
allowed it to stand at room temperature for 15 min.
Following this, we inserted the test card into the
portable fluorescent scanner KY-100, read the T/C
ratio, and recorded the result. Each experiment was
repeated three times to determine the optimal order
of addition; results are shown in Figure 4. Under the
same conditions, the second method had better
labeling efficiency and thus was chosen for further
analysis.

Selection of Solution pH We used HCl and NaOH to
change the pH of the HEPES buffer to 6.5, 7.0, 7.5,
and 8.0, respectively, and then added 10 pL of 5%
fluorescent microspheres to 100 pL of HEPES buffer
at different pH values and labeled them according to
the antibody linked to fluorescent microspheres
method. Then, we stored them in the corresponding

3.0
-8 Method 1
- Method 2

N
wn
|

= = g
o %) o
1 l 1

o
w
1

Fluorescence peak area ratio
of detection line to control line

0 2 4 6 8 10
p24 antigen concentration (ng/mL)

Figure 4. The influence of the labeling method
on the test results.
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pH storage solution. The fluorescent microspheres
labeled under conditions of pH 6.5 and pH 8.0
showed baseline drift in detection, so the
fluorescent microspheres at pH 7.0 and pH 7.5 were
mainly detected. The fluorescent microspheres
labeled under conditions of pH 7.0 and pH 7.5 were
detected at intervals for a total of 50 days (Figure 5).
With the increase in storage time, the detection
value of the fluorescent microsphere negative
control at pH 7.0 increased slowly and then
increased sharply at day 50. At pH 7.5, the negative
and positive controls had relatively constant values,
indicating that the fluorescent microspheres are
relatively stable at this pH. Therefore, HEPES buffer
at pH 7.5 was selected as the reaction solution.

Selection of Antibody Labeling Amount We
labeled 100 pL of 0.5% fluorescent microspheres
with 30, 50, 70, 90, and 110 pL of monoclonal
antibody at a concentration of 0.5 mg/mL. That
is,the mass ratios of the antibody to the fluorescent
microspheres were 30, 50, 70, 90, and 110 pg/mg.
Under the same conditions, the mass ratio of

>

1.5+

antibody to fluorescent microspheres was 90 pg/mg,
which had better labeling efficiency (Figure 6).
Therefore, we decided to add 90 uL of antibody at
0.5 mg/mL.

Optimization of Detection Methods

Nitrocellulose Membrane
Concentration The capture antibody was
sprayedon the nitrocellulose membrane at
concentrations of 0.5, 1.0, 1.5, 2.0, 2.5, and 3.0
mg/mL, and the fluorescent microspheres were
labeled using the optimal Ilabeling conditions
described above. Detection of positive samples with
a P24 antigen concentration of 1 ng/mL and negative
samples, respectively. The concentration of the
nitrocellulose membrane-immobilized antibody was
selected based on the concentration of the largest
peak area ratio of the positive sample and the
smallest area ratio of the negative sample. The
results are shown in Figure 7. Under the same
conditions, an antibody concentration of the test line
of 2 mg/mL, had the best detection efficiency.
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Figure 5. Test results of 1 ng/mL (A) and negative control (B) for 50 consecutive days.
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Therefore, we selected this concentration.

Sample Addition Amount When the amount of the
sample is large, components in the serum affect
antigen-antibody binding, so selecting a suitable
amount of the sample is important. Diluting the
labeled fluorescent microspheres 50 times, we
added 2 puL of the antibody to 50, 60, 70, 80, or 90 pL
diluent to prepare an antibody working solution.
After diluting the P24 antigen to 1 ng/mL with
negative serum, we added 10, 20, 30, 40, or 50 pL of
antigen to 92, 82, 72, 62, or 52 uL of the working
solution to maintain a total volume of 102 pL.
Detection of positive samples with a P24 antigen
concentration of 1 ng/mL and negative samples,
respectively. The sample addition amount was
selected based on the concentration of the largest
peak area ratio of the positive sample and the
smallest area ratio of the negative sample. The
results are shown in Figure 8. Under the same
conditions, a sample addition amount of 20 uL had
the best detection efficiency. Therefore, we selected
this amount.

Immunodynamic Analysis The time of the
immunochromatographic reaction is a key factor in
this experiment. If the reaction time is too short, the
antigen-antibody binding will be insufficient. If the
reaction time is too long, the advantage of short
detection time will be lost. Therefore, it is important
to select a suitable reaction time for the
development of test strips. We recorded the peak
area ratio every 2.5 min. Negative controls were
tested in the same manner. Each experiment was
repeated three times, and we selected a time when
the peak area ratio was normal and the length was
shorter as the reaction time; results are shown in
Figure 9. At 10 min, the detection value of the
negative control tended to be stable, and the value
of the positive control continued to increase with

150+

100+

Ratio of positive to negative
(9]
o
L

T U L L L
10 20 30 40 50
Sample addition amount (uL)

Figure 8. The effect of the Sample addition
amount on the test results.

time. To satisfy the conditions for rapid detection, 15
min was selected as the reaction duration.

Working Curve

After the fluorescent microsphere-labeled
antibody (90 pg/mg) was diluted 50 times, we added
2 uL of the antibody to 80 pL of diluent to prepare an
antibody working solution. After diluting the P24
standard with negative serum, the concentrations of
P24 antigen were 0.0075, 0.015, 0.03125, 0.0625,
0.125,0.25,0.5,1,1.25, 2, 2.5, 4,5, 8, and 10 ng/mL.
We added 20 uL of P24 standard to the working
solution at different concentrations. After thorough
mixing, we pipetted to add all the liquid to the P24
test card well, and allowed it to stand at room
temperature for 15 min. After that, we inserted the
test card into the portable fluorescent scanner KY-
100, read the ratio, and recorded the result. Each
concentration point was detected in parallel three
times and was negative. The control was tested 10
times in parallel. The P24 standard concentration
was plotted on the abscissa and the ratio of peak
area is plotted on the ordinate; results are shown in
Figure 10. When the P24 concentration was low or
high, there were different performance trends, so
the curve is fitted in sections. When the P24 antigen
concentration is low, the range is 7.5 pg/mL —
1 ng/mL, the fitting function is y = 1.566x" + 5.451x +
0.0863, and R’ is 0.9969. When the concentration of
P24 antigen is high, the range is 1-10 ng/mL, the
fitting function is y = 0.07715x + 5.607x + 0.5762,
and R’ is 0.9796.

Methodology Assessment

Limit of Detection The LOD is the minimum
detectable amount of the method, which is the
concentration corresponding to the mean of the
negative control fluorescence signal ratio(x) plus
3 times the standard deviation (s) on the working
curve. After substituting the calculated value into a
working curve of 7.5 pg/mL to 1 ng/mL, the LOD of

I
o
;]

G G
22 | 2£
s i 048355
5% $E%
s S¢ ! 93

o £ H r035 0%
%9 ! % oo
g8 ¢ 2ue
8§‘;, : - 1ng/mL 02 g5
$6 14 -m= Negative detection SS&
o5 H 0.1 95 <
0o TV O o
gg ,l_.l - gg._
38 ooy smswswn 10033
= 0 5 10 15 20 25 30 35 40 45 50 -

Time (min)

Figure 9. Immunodynamic analysis.
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the method was determined to be 3.4 pg/mL.
Recovery and precision The concentration of P24
in serum was determined by fluorescent
microsphere immunochromatography. The results of
recovery and precision is shown in Table 1. The intra-
assay recoveries of the low, medium, and high
groups of samples were 92.0%, 97.8%, and 99.6%,
respectively, and the average recovery was 96.5%.
The inter-assay recoveries were 88.0%, 105%, and
98.9%, and the average recovery was 97.3%. The
intra- and inter-assay CV values of the low, medium,
and high concentrations were 5.4%-8.6%, and
8.5%-11.0%, respectively. These values meet
production requirements which the intra-assay CV
value must be less than 10% and the inter-assay CV
value must be less than 15%.

Comparison with ELISA kit Sixty-six clinical serum
samples were tested, and a comparison of
fluorescent microsphere immunochromatographic
test strips and Hebei Medical University P24 antigen
test kits was performed (Figure 11). Since the
guantitative concentration of the Hebei Medical
Science P24 antigen detection kit is 0-80 pg/mL,
data within the detection range were compared for
mapping. For samples outside the quantitative range
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of the kit, methodological comparisons were
performed by comparing the detection rates. The
comparison of detection rates is shown in Table 2. It
can be seen from Figure 11 that the function is y =
0.8019x + 3.186, R = 0.9393, showing that the
fluorescent microsphere immunochromatographic
test strip is highly correlated with the ELISA method
for determining the concentration of P24 in AIDS
human serum, and has good consistency.

DISCUSSION

Among people worldwide who are infected with
AIDS, approximately 85% live in developing
countries, where clinical  diagnostics and
antiretroviral therapy monitoring platforms are
limited®. HIV infection can cause a variety of
immune system dysfunctions[sl. Although more than
20 antiretroviral drugs are now available in many
countries, standard therapies do not fully restore
health or a normal immune status in HIV-infected
individuals”". Therefore, early recognition of HIV
infection is essential for both treating individuals
with HIV and preventing onward transmission”.
Sensitive, specific, and rapid diagnostic testing not
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Figure 10. Work curve of P24 antigen detection based on fluorescent microsphere immunochromato-
graphy. The concentration range of P24 from 7.5 pg/mL to 10 ng/mL can be divided into two linear
intervals. The low concentration is between 7.5 pg/mL and 1 ng/mL (A), the high concentration is

between 1 ng/mL and 10 ng/mL (B).

Table 1. Three spiked concentrations (0.05, 1, and 5 ng/mL) of P24 were analyzed for
intra- andinter-assay recovery and precision studies

P24 antigen addition Intra -assay Inter-assay

concentration (g/L) e g " ) Gevion ) vt (g " ) Gevion Y %
0.05 0.046 92.0 0.03 8.6 0.044 88.0 0.03 10.5
1.00 0.978 97.8 0.38 5.4 1.050 105.0 0.77 11.0
5.00 4.981 99.6 1.92 6.5 4.943 98.9 2.53 8.5
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only paves the way toward effective treatment but
also plays a critical role in preventing the
transmission of infectious diseases. While central
clinical laboratories offer sensitive and specific
assays, such as blood culture, high-throughput
immunoassays, polymerase chain reaction, and mass
spectrometry tests, they are often time and labor
intensive, costly, and dependent on sophisticated
instruments and well trained operators[gl. Simpler,
less expensive versions of tests that can indicate
when an HIV-positive individual needs treatment
could bring quality HIV care to even the most remote
parts of Africa™. Point-of-care tests provide rapid
‘on-site’ results at the site of care delivery, and
support timely and proper treatment in resource-
limited settings W

The development of point of care testing
reagents should adhere to the following principles:
(1) affordable, (2) sensitive, (3) specific, (4) user-
friendly, and (5) rapid and robust. Therefore, based
on the above principles, we developed a highly
efficient, rapid and specific P24 antigen detection
reagent based on near-infrared fluorescent
microspheres. Fluorescent microspheres have the
advantages of good dispersibility, high fluorescence
intensity, uniform particle size, and easy
modification. They bind to the antibody through the
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Figure 11. Comparison of fluorescent

microsphere immunochromatographic assay
and ELISA.

carboxyl group on the surface to enrich the antibody
and improve the sensitivity. At the same time, the
near-infrared fluorescent microspheres used in this
study can avoid the influence of ultraviolet band
fluorescence generated by the bottom plate, the
nitrocellulose membrane, and the matrix in the
infrared band, thereby further increasing the
detection limit on the basis of the fluorescent
microspheres[m.

The average detection limit of various P24
antigen detection products currently on the market
is 3-5 pg/mL; e.g., 3 pg/mL for ELFAs[m, 5 pg/mL for
enzyme immunoassays (EIAs)ml, and 3 pg/mL for
ECLIAS™. ELFAs and EIAs have long-term
requirements for large-scale instruments and
professional training. Although ECLIAs only take
28 min, they also have the disadvantages of
expensive instruments and high operational
requirements. These detection methods are difficult
to support in poor and remote areas. The method
established in this study has a LOD of 3.4 pg/mL, and
the linear width ranges from 3.4 pg/mL to 10 ng/mL.
The average intra-assay recovery was 99.6%, and the
CV was 5.4%—8.6%; the average inter-assay recovery
was 97.3%, and the CV was 8.5%—11%. These values
meet production requirements. The sample detected
by fluorescent microsphere immunochromatography
had a good correlation with ELISA in the quantitative
range, and the detection rate is higher. Therefore,
the method established in this paper not only has
LOD equal to that of other methods but also has
better accuracy. The portable fluorescent detector
KY-100 used in thismethod is easy to carry and less
expensive than large instruments, and the detection
time is only 15 min. In China, repeat HIV testing
remained uncommon among at-risk populations[w]
And this method is not only suitable for repeated
testing of HIV patients, but also for disease
surveillance in the hospital, community disease
screening and epidemiological investigation in
remote and poor areas.

In summary, the near-infrared fluorescent
microsphere immunochromatographic test strip
developed in this study has great potential for

Table 2. Comparison of fluorescent microsphere immunochromatographic assay and ELISA

Type of Number of ELISA Fluorescent microsphere immunochromatographic assay
Numb f |
samples samples umber or samples Detection rate (%) Number of samples detected Detection rate (%)
detected
Positi
osttive 47 28 59.6 33 70.2
samples
Negative 19 18 94.7 19 100.0

samples
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clinical application. Since the late P24 antigen will
disappear because of binding with the HIV antibody,
the detection rate of the P24 detection reagent
developed at this time is higher than that of the
ELISA method; however, the detection rate is still
not high enough. For this reason, the test reagent
should be used mainly for early detection of HIV
infection and disease monitoring. In a follow-up
study, we will develop a fourth-generation HIV test
kit based on near-infrared fluorescent microsphere
immunochromatography to enable large-scale
screening of HIV.
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