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Abstract. The incidence of acute myocardial infarction (AMI) 
is currently increasing. Early detection is important for the 
treatment and prognosis of patients with AMI. Heart‑type 
fatty acid‑binding protein (H‑FABP) may be used as an early 
marker of AMI due to its high sensitivity, specificity and prog‑
nostic value. Therefore, in the present study, H‑FABP was used 
as a biomarker in a double‑antibody sandwich method and 
colloidal gold‑based lateral flow immunoassay to develop a 
rapid detection kit for H‑FABP with a processing time of only 
5 min. The sensitivity of the kit in plasma and whole blood was 
1 ng/ml and this method had good specificity, exhibiting no 
cross‑reaction with cardiac troponin I, myoglobin or creatine 
kinase‑Mb. The kits had good shelf life and stability, as they 
were able to be stored at 40˚C for 30 days. A total of 12 clinical 
samples were collected for detection and the coincidence 
rate with the ELISA method was up to 91.67%. Therefore, 
the present study provided a simple, rapid and economical 
early‑detection in‑home testing kit.

Introduction

At present, the incidence and mortality of cardiovascular 
disease are increasing worldwide (1,2) and acute myocardial 

infarction (AMI) is a major cause of death (3‑5). In addi‑
tion, AMI exhibits a trend of rapid growth in young and 
low‑income groups (6‑8). According to statistics, it is esti‑
mated that one‑third of patients with AMI die outside the 
hospital (5). Therefore, an early diagnosis is important for 
the treatment and prognosis of patients with AMI  (9,10). 
At present, the diagnostic methods for AMI mainly include 
electrocardiogram (ECG), coronary imaging and biochemical 
markers for myocardial injury, but they all require expensive 
testing equipment and complex operation procedures that 
are time‑consuming and laborious  (5,11‑13). For patients 
with non‑ST‑segment elevation on ECG monitoring, a 
series of serum tests are required (5). These tests consume 
a large quantity of materials, resulting in a waste of medical 
resources and environmental pollution. In addition, certain 
problems, such as low sensitivity, late appearance and low 
specificity, exist in the detection of existing biochemical 
markers (14‑16). Therefore, a rapid detection method with 
fast detection and accurate results with an environmentally 
friendly, economical and convenient application that may be 
performed at home for the rapid detection of AMI has become 
a high priority (11‑13,17).

Currently, early clinical markers of myocardial infarc‑
tion include myoglobin (Myo), creatine kinase‑Mb (CK‑MB), 
cardiac troponin T (cTnT) and cardiac troponin I (cTnI) (18). A 
novel type of myocardial marker, heart‑type fatty acid‑binding 
protein (H‑FABP), has been introduced for the early diag‑
nosis of AMI (13). Under normal physiological conditions, 
H‑FABP does not appear in plasma or tissue fluids, and it may 
be detected only in the case of myocardial injury; H‑FABP 
begins to increase 1‑3 h after the occurrence of acute coronary 
syndrome. It peaks after 6‑8 h and returns to normal after 
12‑24 h. It is one of the earliest markers released into the 
circulating blood during myocardial injury (15).

Myo has a low molecular weight and appears early, and 
CK‑MB takes a long time (9‑30 h) to reach a peak value (86 µg/l) 
and has poor sensitivity (19). Although the specificity is high, 
this marker is mainly used for the diagnosis of myocardial 

Rapid detection of human heart‑type fatty acid‑binding 
protein in human plasma and blood using a colloidal 

gold‑based lateral flow immunoassay
YANG‑GUANG REN1*,  MEI‑CHEN LIU3*,  MENG‑ZHEN JI3*,  CHEN CHEN3,  

HANG‑ZHAN HU3,  ZI‑XUAN WANG1,  PIN‑QIAN YU3,  JIA‑MING SHANG3,  QIAN‑WEN ZHOU3,  
NING‑YA TAO3,  YA‑FEI GUO3,4,  YAN‑JIAO LU1  and  ZHI‑ZENG WANG3

1Department of Breast and Thyroid Surgery; 2Cardiovascular Surgery, Huaihe Hospital of Henan University; 
3Joint National Laboratory for Antibody Drug Engineering, Key Laboratory of Cellular and Molecular Immunology of 

Henan Province, School of Basic Medical Sciences, Henan University, Kaifeng, Henan 475004; 4School of Medical Laboratory, 
Sanquan College of Xinxiang Medical University, Xinxiang, Henan 453003, P.R. China

Received June 11, 2020;  Accepted February 15, 2021

DOI: 10.3892/etm.2021.10673

Correspondence to: Dr Zhi‑Zeng Wang, Joint National Laboratory 
for Antibody Drug Engineering, Key Laboratory of Cellular and 
Molecular Immunology of Henan Province, School of Basic Medical 
Sciences, Henan University, North Section of Jinming Road, 
Kaifeng, Henan 475004, P.R. China
E‑mail: wzhzeng@126.com

*Contributed equally

Key words: acute myocardial infarction, heart‑type fatty 
acid‑binding protein, colloidal gold, rapid detection, plasma, blood

https://www.spandidos-publications.com/10.3892/etm.2021.10673


REN et al:  RAPID DETECTION OF H-FABP2

infarction with a recurrent attack in a short time period due 
to its short duration (13,14). The cTnT and cTnI markers have 
high specificity, particularly the appearance of hs‑cTnI, but 
they are limited by the sensitivity of current rapid detection 
technology; thus, these markers cannot be detected with home 
detection methods. In addition, due to the long persistence of 
cTnT and cTnI in the blood, they are useful in the detection of 
initial ischaemic events but are not reliable in the detection of a 
reinfarction (15,20). Therefore, the abovementioned myocardial 
infarction markers are not ideal for the early diagnosis of AMI.

By contrast, H‑FABP is mainly found in cardiomyocytes, 
with high specificity for AMI; furthermore, H‑FABP is rapidly 
released into the blood (14). Therefore, it is superior to other 
major myocardial infarction markers and is an ideal early 
diagnostic marker of AMI. In addition, H‑FABP has the poten‑
tial to assist in other clinical diagnoses, such as detecting AMI 
recurrence and assessing the size of myocardial infarction, to 
serve as an independent indicator for predicting the relative risk 
of cardiac events; it has a good prognostic value, for example 
regarding the prediction of the long‑term mortality of a patient 
and the probability of reinfarction; it may also be used for 
monitoring the success of reperfusion after AMI (14,21,22).

Lateral tomography is simple, fast, sensitive and econom‑
ical, and it is widely used for in‑home self‑tests and real‑time 
detection (23). The choice of labelled probes is critical to the 
utility and generalization of the detection method. Due to its 
good biocompatibility, stability and relatively simple prepara‑
tion, colloidal gold is the most widely used coloured labelling 
probe and the most developed domestic in vitro diagnostic 
marker (24). The use of lateral tomography eliminates the need 
for precision instrumentation, requires no operator training 
and may produce results in 10 min (25).

Therefore, in the present study, a lateral flow immunoassay 
was developed through the use of H‑FABP as a marker and 
colloidal gold as a labelling probe to produce a rapid detec‑
tion kit for AMI; this kit is able to provide testing that is fast, 
effective and easy, and may be performed at home.

Materials and methods

Preparation of colloidal gold. Colloidal gold nanoparticles 
(GNPs) were synthesized using a sodium citrate reduction 
method  (26,27). GNPs were prepared by heating with an 
electric furnace (DK‑98‑Ⅱ, Tianjin City TAISITE Instrument 
Co., Ltd.) and an agitator (RCT B S025, IKA), respectively. 
The effects of ultrapure water from a Millipak terminal filter 
and Biopak terminal filter (EMD Millipore) on the properties 
of colloidal gold were also compared. The quality of colloidal 
gold was controlled by full wavelength scanning, centrifuga‑
tion and resuspension, transmission electron microscopy and 
dynamic light scattering (DLS). The solution was cooled and 
stored at 4˚C.

Optimization of marker pH and labelling concentration. 
In this experiment, a 10% NaCl colour reaction was used to 
determine the optimal pH. Colloidal gold was bound by an 
anti‑H‑FABP monoclonal antibody (mAb; cat. no. M020203; 
Hangzhou Biogenome Biotechnology Co., Ltd.). Colloidal gold 
consists of a gold core and a wrapped double‑ion layer to main‑
tain a suspended state. When a strong ion (such as 10% NaCl) 

is added, the negative‑ion layer on the surface of the gold core 
is destroyed and the precipitating gold sol that emerges turns 
the solution blue; however, if a sufficient amount of protein 
binds to all active sites on the surface of the colloidal gold, 
an additional protective layer is formed on the surface. Thus, 
no coagulation occurs when strong ions are added. As the 
concentration of the protective protein decreases, the colour 
of the colloidal gold changes from the original rose colour 
to purple and then to blue‑grey. The corresponding pH + 0.5 
when the colloidal gold first changed colour was determined 
as the optimum pH of the label.

Similar to the pH selection principle, the pH of the colloidal 
gold was adjusted to the optimum value and the antibodies 
at different concentrations were added to observe the colour 
change. The optimal label amount of the corresponding anti‑
body was increased by 20% based on when the colloidal gold 
first changed colour.

Preparation of colloidal gold‑labelled mAb. According to 
the conditions determined above, the coating concentration of 
the test line was optimized. Goat anti‑mouse IgG (1 mg/ml; 
cat. no. BA1054; Boster Biological Technology Co., Ltd.) 
was coated on the control line and the test line was coated 
with different concentrations of anti‑H‑FABP mAb 2 (cat. 
no. M020201; Hangzhou Biogenome Biotechnology Co., Ltd.). 
The colour development of the test strip was observed and 
the lowest antibody concentration at which the ideal colour 
developed was selected as the optimal coating concentration.

For antibody conjugation, the adjusted colloidal gold was 
added to anti‑FABP mAb 1 (cat. no. M020203; Hangzhou 
Biogenome Biotechnology Co., Ltd.). The mixtures were incu‑
bated for 30 min under stirring, after which an aqueous bovine 
serum albumin (BSA; cat. no. A7906; Sigma‑Aldrich; Merck 
KGaA) solution was added to a final concentration of 1% (w/v). 
GNP‑labelled anti‑FABP mAb conjugates were separated from 
unreacted antibodies by centrifugation at 9,600 x g at 4˚C for 
30 min. After the supernatant was removed, the residue was 
resuspended in a buffer comprising 0.02 M Tris‑HCl (pH 7.6), 
1.0% BSA, 5% sucrose and 0.3% Tween‑20 for storage at 4˚C 
for up to one year.

Preparation of the H‑FABP test kit. As presented in Fig. 1A, 
the immunoassay test device comprised four parts: A sample 
pad, an absorption pad, a nitrocellulose (NC) membrane 
and a polyvinylchloride (PVC) backing card. In brief, goat 
anti‑mouse IgG and anti‑H‑FABP mAb 2 were separately 
applied to the NC membrane in 10 mM PBS (pH 7.4) to be 
used as the control line and the test line, respectively. The NC 
membrane was then dried for 4 h at 37˚C to fix the antibody 
and the antigen. The NC membrane was pasted onto the 
PVC strip with the adsorption pad on the top end, while the 
colloidal gold‑conjugated pad overlapped by the sample pad 
adhered to the bottom end of the NC membrane. The colloidal 
gold‑conjugated pad was prepared by adding the anti‑FABP 
mAb 1‑coated GNPs to a glass fibre (50 µl/cm2). The resultant 
conjugated pad was incubated at 37˚C for 1.5 h until fully 
dried. The glass fibre sample pad was submerged in 10 mM 
PBS (pH 7.4, 0.05% Tween‑20) and dried at 37˚C for 1.5 h. 
Finally, the test device was stored at room temperature (RT) 
prior to use.



EXPERIMENTAL AND THERAPEUTIC MEDICINE  22:  1238,  2021 3

Determination of the sensitivity, specificity and stability 
of the H‑FABP test kit. Plasma samples were provided by 
Huaihe Hospital of Henan University (Kaifeng, China) and 
stored at ‑80˚C for further use. Samples from healthy donors 
were confirmed to be negative for H‑FABP using an ELISA 
kit (cat. no. HK401; Hycult Biotech Inc.) according to the 
manufacturer's instructions. A total of 12 samples were 
collected at Huaihe Hospital from February to April 2019, 
including 2 normal people (age 72, male; 66, female) and 
10 myocardial infarction patients (4 males and 6 females; 
age range from 69 to 90, the average age was 75.1 years 
old). Standard H‑FABP was added to the negative samples 
at concentrations of 0, 1, 2, 5 or 10 ng/ml, and the samples 
were mixed completely and stored at RT for 30 min prior 
to use. Next, 70‑µl samples containing H‑FABP were tested 
using the H‑FABP test strips in triplicate; If the sample 
was blood, and dilute with saline. Due to differences in the 
visual ability between individual observers, particularly for 
determining low‑intensity colour reactions, the strips were 
analysed with ImageJ v2 software (National Institutes of 
Health) to evaluate the results.

The cTnI (cat. no. 921807; Beckman Coulter, Inc.), CK‑MB 
(cat. no.  921957; Beckman Coulter, Inc.) and Myo (cat. 
no. 921849; Beckman Coulter, Inc.) markers (5 µg/ml) were 
added to different samples and 70 µl of each sample was added 
to the strip sample region for a specificity assay.

A kit was prepared for H‑FABP detection with different 
storage conditions (4˚C, RT and 40˚C) after 30  days for 
stability verification.

Clinical samples were collected and detected using the 
H‑FABP test kit and the results were revised with the ELISA 
kit for H‑FABP. Information on the patients is presented in 
Table I. The consistent rate was calculated according to the 
following formula: Total consistent rate=(samples with true 

positive result + true negatives)/all samples x100%. The results 
were able to be determined with the naked eye within 5 min 
(Fig.  1B). The mAb‑conjugated GNPs reacted with goat 
anti‑mouse IgG and were captured in the control zone, while 
the mAb combined with GNPs reacted with H‑FABP and were 
able to be captured in the test zone. The positive result was 
judged by the presence of two rose lines in the reaction area. 
A negative result was determined by the presence of a single 
line in the control zone. If no line was present in the reaction 
area or only one line was present in the test zone, the test was 
considered invalid.

Results

Characterization of the colloidal gold. The apparent char‑
acteristics of a high‑quality colloidal gold solution are a lack 
of floating material and impurity precipitation in a clear and 
transparent liquid. In the present experiment, colloidal gold 
was prepared by reducing 1% HAuCl4 with 1.5% sodium citrate 
and it had a clear and transparent red‑rose colour (Fig. 2A‑1). 
After centrifugation, the gold particles were loosely concen‑
trated at the bottom of the Eppendorf (EP) tube; in this state, 
the clear liquid was colourless and the separation was superior 
(Fig. 2A‑2). After the EP tube was rotated, the precipitate was 
observed to be in the form of loose sand and was able to be 
completely suspended, indicating that the colloidal gold had a 
good resuspension ability (Fig. 2A‑3).

Fig. 2B indicates the waveform in a range of 400‑700 nm. 
The wavelength range corresponding to the maximum absorp‑
tion peak was narrow, suggesting that the particle size of the 
gold nanoparticles was uniform and the polydispersity index 
(PDI) of the gold nanoparticles, as measured by DLS, was 
0.092 (Fig. 2C). As presented in Fig. 2D, the ζ potential of 
colloidal gold was ‑35.7 mV, indicating that colloidal gold 

Figure 1. Schematic diagram of the lateral flow immunoassay H‑FABP test strip. (A) Preparation and assembly of the immunoassay H‑FABP test strip. 
(B) Evaluation of the possible test strip results. CL, control line; TL, test line; H‑FABP, heart‑type fatty acid‑binding protein.
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may exist stably in a liquid‑phase environment. In summary, 
the custom colloidal gold met the preparation requirements 
of the kit.

Determination of the optimal labelling pH, concentration and 
coating concentration. As presented in Fig. 2E, the colour of 
colloidal gold in the samples no. 1‑9, from 0 to 11 µl of K2CO3 

volume, changed from grey‑blue to rose‑red. As the volume of 
added K2CO3 increased, the pH gradually increased and the 
no. 7 (K2CO3, 9 µl) tube did not initially change colour; i.e., 
it initially turned a rose‑red colour. At this point, the pH of 
the tube was 6.5; thus, the optimal label of the monoclonal 
antibody was pH (6.5+0.5), which is 7.0.

As presented in Fig. 2F, the colour of colloidal gold in 
samples no. 2‑7, from 0 to 10 µg/ml of antibody concentra‑
tion, changed from grey‑blue to rose‑red; no. 1 was the stock 
solution. As the amount of added protein increased, the no. 4 
EP tube did not initially change colour. At first, it was close to 
rose‑red, and at this point, the labelling concentration of the 
tube was 4 µg/ml. Therefore, the optimal labelling concentra‑
tion of the monoclonal antibody was (4x120%) µg/ml, which 
is 4.8 µg/ml.

When H‑FABP at 0.5 and 2 mg/ml was coated on the test 
strip, the kit detection zone was lighter and the sensitivity was 
lower. When the test strip was coated with 1 mg/ml H‑FABP, 
the quality control strip and the detection strip were superior 
to those with the other coating concentrations and the sensi‑
tivity was 2 ng/ml (Figs. 2G and S1). Therefore, the 1 mg/ml 
coating was the optimal coating concentration for the H‑FABP 
colloidal gold kit test strip.

Sensitivity of the H‑FABP test kit in human plasma and 
blood. The sensitivity of a kit is a key parameter for the 
early diagnosis of AMI markers. Therefore, the sensitivity 
of H‑FABP in both plasma and blood matrices was first 
examined (Fig. 3).

Plasma test. The H‑FABP standard was diluted to 10, 5, 2, 1 and 
0.01 ng/ml with no H‑FABP plasma and the negative control was 
free of H‑FABP plasma. Subsequently, 70 µl of standard solution 
at different concentrations were added to the sample well to test 
the sensitivity of the kit in plasma (Figs. 3A and S2). When a 
negative sample was detected, only the quality control band was 
coloured and when the sample concentration was 10 ng/ml, the 
colour of the detection band became most clear to the naked eye 
and most strongly detected by ImageJ software. With a decrease 
in sample concentration, the test strip exhibited a positive line with 
a gradual decrease in the colour intensity of the test lines, and the 
colour of the test lines was still clearly visible when the sample 
concentration was 1 ng/ml. However, negative results appeared 
when the concentration of the sample was 0.01 ng/ml. Therefore, 
the H‑FABP limit of detection for this kit is 1 ng/ml. When the 
concentration of H‑FABP in blood reaches 5 ng/ml, it may be 
preliminarily judged as myocardial injury (15,28). The sensitivity 
of this experiment may reach 1 ng/ml, which indicated that the kit 
is sensitive and has promising clinical application value.

Blood test. The H‑FABP standard was diluted with healthy 
human whole blood to 20, 10, 4, 2 and 0.02 ng/ml, and the 
negative control was healthy human whole blood. To test the 
sensitivity of the kit with blood, different concentrations of 
standard solution (50 µl) were added to the sample hole of the 
kit containing a filter membrane with 50 µl of normal saline 
for a blood chromatography test. The actual concentrations of 
the samples were 10, 5, 2, 1 and 0.01 ng/ml healthy human 
blood. When the concentration of the sample was 0.01 ng/ml 
negative control, the detection band did not appear, presenting 
a negative result. When the concentration of the sample was 
1 ng/ml, the positive line was visible with the naked eye; as 
the concentration of the sample was gradually increased to 
10 ng/ml, the colour of the detection belt gradually increased 
(Fig. 3A), the auxiliary judgment result was shown in Fig. 3D. 
The repeated trial results were concordant with initial results.

Table I. Basic information of donors of clinical samples.

			   Myocardial	 Result by	 Result by	
Donor		  Age,	 infarction	 the test strip 	 ELISA	 Year‑month
no.	 Sex	 years	 (Yes/No)	 (+/‑)	 (ng/ml)	 of sampling

  1	 Male	 69	 Yes	 +	 1.92	 2019‑03
  2	 Female	 71	 Yes	 +	 2.38	 2019‑03
  3	 Male	 81	 Yes	 +	 1.78	 2019‑03
  4	 Male	 78	 Yes	 +	 3.96	 2019‑03
  5	 Female	 78	 Yes	 +	 4.10	 2019‑03
  6	 Female	 79	 Yes	 +	 2.42	 2019‑03
  7	 Male	 72	 No	 ‑	 0.26	 2019‑03
  8	 Female	 66	 No	 ‑	 0	 2019‑03
  9	 Female	 79	 Yes	 ‑	 1.21	 2019‑04
10	 Female	 90	 Yes	 +	 6.01	 2019‑03
11	 Female	 73	 Yes	 +	 2.23	 2019‑02
12	 Male	 83	 Yes	 +	 2.75	 2019‑03

All samples were obtained at Huaihe Hospital of Henan University (Kaifeng, China).
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Figure 2. Characterization of colloidal gold and selection of anti‑H‑FABP antibody labelling conditions. (A) 1, Initial colloidal gold; 2, colloidal gold after 
centrifugation; and 3, suspended colloidal gold. (B) Full wavelength scanning of colloidal gold. (C) Particle size analysis of colloidal gold. (D) ζ potential of 
colloidal gold. (E) NaCl method to optimize the labelling pH of the anti‑H‑FABP antibody. (F) Optimization of the labelling concentration of the anti‑H‑FABP 
antibody by the NaCl method. (G) Optimization of the coating concentration of the test line. C, quality control line; T, detection line; H‑FABP, heart‑type fatty 
acid‑binding protein; Abs, absorbance; PDI, polydispersity index.
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Specificity and stability of the H‑FABP test kit. In general, 
specificity is also an important parameter for characterizing 
the performance of a kit. The specificity of the kit was veri‑
fied by diluting 5 µg/ml of H‑FABP, cTnI, Myo and CK‑MB 
standards without H‑FABP plasma. The colour change of the 
quality control line was not ideal when the test kit detected a 
large concentration of cTnI. This may be because H‑FABP and 
cTnI have similar epitopes and have certain cross‑reactivity. 
However, as cTnI is also unique to myocardial tissue, its 
cross‑reaction with H‑FABP does not affect the diagnosis of 
AMI (29‑31). To make the results more direct, the cTnI samples 
were redetected at a concentration of 500 ng/ml. As presented 
in Figs. 3B, E and S3, only H‑FABP was used for detection and 
the difference between the blank and the sample was evident. 
When the other samples were tested, the quality control band 
was ideal and the detection band was not coloured; the nega‑
tive results indicated that the specificity of the kit is excellent.

Good stability has an important role in newly developed 
kits and clinical applications (24). Kits from the same batch 
of kits were placed in sealed zipper bags containing desic‑
cant and then stored away from light at 4˚C, RT and 40˚C for 
30 days. The kits were then separately used for measurements 
and the results are presented in Figs. 3C, F and S4. Based on 
the already mentioned findings, the threshold for evaluating 
colour changes in the test band was a sample concentration 
of 1 ng/ml. When the kits were used, the colour changes were 
still clear. Therefore, the limit of sensitivity was still reach 
1 ng/ml, indicating that the kit has high stability.

Clinical sample testing with the H‑FABP test kit. Fresh blood 
from 12 contributors, including 10 patients with myocardial 

Figure 4. Clinical sample testing and assisted interpretation results by the 
H‑FABP rapid test kit based on colloidal gold and the ELISA kit. C, quality 
control line; T, detection line; MI, myocardial infarction; H‑FABP, heart‑type 
fatty acid‑binding protein.

Figure 3. Sensitivity, specificity and stability assay and assisted interpretation results of the H‑FABP rapid test kit. (A) Plasma and whole‑blood sensitivity test 
results. (B) Specificity test results. (C) Stability test results at 4˚C, room temperature and 40˚C. (D) Quantification of plasma and whole‑blood sensitivity test 
results. (E) Quantification of specificity test results. (F) Quantification of stability test results. H‑FABP, heart‑type fatty acid‑binding protein; C, quality control 
line; T, detection line; cTnI, cardiac troponin I; Myo, myoglobin; CK‑MB, creatine kinase‑Mb.
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infarction and 2 normal subjects (Table I), was used for clin‑
ical sample testing. The plasma was separated and detected by 
ELISA and the colloidal gold kit. Detection results obtained 
with the kit for selected clinical samples are presented in 
Fig. 4. A total of 10 out of the 12 samples had an H‑FABP 
concentration >1 ng/ml, and the samples of the 2 normal 
subjects had an H‑FABP concentration <1 ng/ml according to 
ELISA detection. For the same cohort, 9 positive results and 
3 negative results were obtained with the H‑FABP rapid test 
kit based on colloidal gold. Therefore, a total of 11 H‑FABP 
kit results were consistent with the ELISA results and the 
accuracy rate of the statistical kit was 91.67%.

Discussion

Colloidal gold is one of the most commonly used label‑
ling probes due to its bright colour, easy preparation, good 
biocompatibility and good optical properties. In this experi‑
ment, to obtain stable colloidal gold for the preparation of test 
strips, the effects of two different heating tools, an electric 
furnace and an agitator, on the colloidal gold properties after 
the preparation of colloidal gold were compared. The boiling 
of the electric furnace was indicated to be more uniform when 
heated, which is beneficial for the preparation of colloidal 
gold. The results indicated that the colloidal gold prepared by 
the Millipak terminal filter was superior to that prepared by 
the Biopak terminal filter in terms of properties and colour 
rendering. In summary, aseptic ultrapure water and an electric 
furnace were selected for the preparation of colloidal gold. 
The PDI value was <0.2, indicating that the distribution of 
colloidal gold particles was uniform. Furthermore, the abso‑
lute value of the ζ potential of colloidal gold indicated that 
the colloidal gold had a sufficient repulsive force to maintain 
a dispersed state; i.e., it may exist stably in a liquid‑phase 
environment.

The purpose of the kit developed in the present study 
was for use in homes to achieve rapid detection of myocar‑
dial infarction; thus, using a simple method is necessary. 
As blood is thick, to achieve superior chromatographic and 
colour effects, a diluent was selected to dilute it equally and 
increase the chromatography speed. First, PBS was selected as 
the diluent, but in the course of the experiment, false positives 
were at times obtained. To avoid false positives, saline was 
used instead of PBS. The osmotic pressure of normal saline is 
basically the same as the osmotic pressure of a human plasma 
colloid and no haemolysis occurs when used. In daily life, 
saline is easy to obtain and more convenient to use. Therefore, 
saline was chosen as the diluent to achieve more ideal results.

In the detection of clinical samples, the complex plasma 
composition of the patients may affect the combination of 
H‑FABP and colloidal gold; therefore, the overall colour 
results of the kit were less evident. Furthermore, the colour 
of the high‑concentration samples was lighter than that of 
the low‑concentration samples; however, it did not affect the 
assessment of negative and positive results. In addition, the 
difference in the colour discrimination ability between indi‑
vidual's interpretations of the results compared with the 
actual results, introduced variability to the results. Finally, to 
observe the experimental results more intuitively and conve‑
niently, a greyscale analysis by ImageJ software was used to 

process the colour depth and light colour of the images, and 
this provided more accurate experimental results. This test 
kit has the potential to assist in detection before the patient 
with AMI arrives at the hospital, as the kit provides a rapid 
detection method.

In conclusion, in the present study, a rapid detection kit 
for the AMI marker H‑FABP was prepared based on colloidal 
gold. The sensitivity of plasma detection and whole‑blood 
detection was 1  ng/ml, the specificity and stability were 
excellent, the reproducibility was high, the operation was 
simple and the detection was rapid; hence, it is suitable for 
rapid self‑examination of patients with suspected myocardial 
infarction.
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