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Abstract 
Reports manifest a continuing need for the development of rapid and on-site 
(point of care) assays. Current diagnostic methods commonly used for detec-
tion of antibodies and antigens have significant limitations. Scientists at Micro 
Detect, Inc. have developed an innovative diagnostic device (method) that can 
be utilized broadly for antibody/antigen interactions including diagnostic as-
says in the medical, veterinary and food industries. The developed device can 
be utilized for the detection of antibodies against a single antigen or vice ver-
sa. It can also be tailored for specific panels that detect antigens or antibodies 
for diverse infectious agents, proteins, hormones, tumor markers, autoim-
mune markers, and allergens. Additionally, it can also be used for detection of 
toxins, antitoxins, nucleic acids, enzymes, drugs, etc. in both humans and 
animals. Specimens used in different formats of the device can be tears, saliva, 
whole blood, serum, plasma, urine, stool, and other bodily discharges. The 
good intra and inter precisions and acceptable linearity of the device support 
reliable use of the device. The CV of the device is 1.9% - 2.2%. Likewise, the 
performance of the device using 92 confirmed negative and positive speci-
mens via a typical assay showed 100% sensitivity, 80% specificity, 96.8% effi-
cacy, 80% positive predictive value, and 100% negative predictive value. The 
results of our feasibility study suggest reliable utility of a device for rapid, easy- 
to-use, inexpensive, and on-site (point of care) diagnostic assays. This 
presents a potential breakthrough in diagnostic methodologies that can be in-
tegrated into modern medicine and food industries. 
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1. Introduction 

A significant number of diagnostic tests routinely performed in the medical, ve-
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terinary and food industries integrate antigen antibody interactions. Routinely, 
either a specific antibody is used to detect presence of a specific antigen or a spe-
cific antigen is used to detect presence of a specific antibody. The diagnostic 
methods that are implemented include agglutination, western blot, ELISA, RIA, 
immune diffusion, complement fixation, lateral flow (one-step), and PCR (li-
mited application). Of these methods, ELISA and lateral-flow are the most 
commonly utilized. 

In lateral-flow, which can also be considered as an on-site method delivering 
rapid results, gold or colored latex particles are coated with specific antigens or 
antibodies. In a positive specimen, the known antibodies or antigens fixed on a 
membrane capture corresponding antigens or antibodies coated on the gold or 
latex particles. Although this method has several limitations and cannot be 
widely used, for the detection of certain analytes and screening purposes, it re-
mains the best choice. This method has enhanced performance when the detec-
tion of an antigen is the aim of the test and when the concentration of detectable 
antigens or antibodies in the sample is relatively elevated. With lateral-flow, the 
borderline positive or negative specimens may produce false negative or false 
positive results. This method is mostly used for the detection of a single analyte. 
Recently, devices that can measure up to 4 analytes, especially for drugs abuse 
assays, have been developed.  

For certain disease states, measuring the titers of a certain antibody (IgG, IgM, 
IgA or IgE) in provided patient specimens is integral to monitor disease severity 
and stage. For this reason, the ELISA method is often the best choice. In ELISA, 
a known and specific antigen is fixed in the wells of microplates. After addition 
of a patients’ specimen, addition of the second corresponding anti-antibody 
conjugate, and addition of the substrate, the titers of the first antibodies in the 
specimens are measured via ODs using a spectrophotometer. In ELISA, the 
second antibody is mostly conjugated with an enzyme or a florescent dye. ELISA 
can be used for measuring the titers of the antibodies in several specimens 
against a single antigen or for the detection of different antibodies against spe-
cific antigens. Performing ELISA assays necessitates skilled technicians and 
should be done in a clinical laboratory setting. This method consists of several 
reagents and incubation times, as such, ELISA is not considered as a rapid result 
test. 

The market for rapid medical diagnostic tests (on-site) in the United States 
was estimated at $19.4 billion in 2014 [1]. The global market for the develop-
ment of rapid diagnostic methodology has demonstrated accelerated growth 
over the past few years and this trend is likely to sustain. It is anticipated that the 
total market in the United States alone will increase to $27 billion by 2020. Con-
sidering the global market as well, this number will only exponentially grow [2]. 
Rapid on-site testing can provide valuable insight for physicians in a multitude 
of settings by expediting implementation of therapeutic plans. This is a particu-
larly important time for such a breakthrough in diagnostic methodology as the 
healthcare industry is evolving to leverage escalating costs. The screening of the 
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infectious agents or their toxins in the food industry is also an expansive market, 
estimated to have a fiscal burden of $27 billion in 2012 [3]. 

Development of a fast, on-site, inexpensive, and easy to use diagnostic method 
has significant promise for both the medical and food industries. Scientists at 
Micro Detect, Inc. have developed such a method/device (patent pending). The 
innovative technology, UV Laser Spectroscopy Diagnostic (UVLSD)1 developed 
at Micro Detect, Inc. has the ability to readily detect antigens or antibodies from 
either single or multiple analytes (specific panels). This includes pathogenic in-
fectious agents (viruses, bacteria, fungi, chlamydia, and/or protozoa), antibodies 
to autoimmune markers, and allergens. It can also be used for detection of tox-
ins, antitoxins, proteins, nucleic acids, enzymes, hormones, tumor markers, and 
drugs in humans and animals. Likewise, it may be employed for the detection of 
certain pathogenic microorganisms and/or their toxins in the food industry or 
plant pathology discipline. The device can also be tailored to measure the pres-
ence of specific antibody classes against a specific antigen in either single or 
multiple specimens. The specimens used in this newly developed diagnostic 
technology can be tears, saliva, whole blood, serum, plasma, urine, stool, and 
other body discharges of animals or humans. In the food industry, the extracts of 
foods containing microorganisms or their toxins may be utilized. 

2. Material and Methods 
2.1. Solid Phase 

The solid phase is a support material that supports active “sites” where antigens 
or antibodies are coated. The solid phase by itself can be the active sites of the 
device. In other words, the solid phase can be something similar to a credit card 
or the chips mounted on a credit card. The active parts of the device can be acti-
vated charcoal, plastic, gold, nitrocellulose membrane, latex, silicon or similar 
material. The antigens or antibodies should be immobilized on the active parts 
of the device. Coating can be on single or on multiple spots of the device. On a 
single solid phase, antigens or antibodies can be immobilized in a single spot of 
the active sites. For example, devices have the ability to detect specific IgE anti-
bodies against a single allergen. To detect specific IgE antibodies to multiple al-
lergens in a specimen in one run, many allergens can be coated at different spots 
of the solid phases’ active sites. 

To show the feasibility in the study presented in this article, activated slides 
coated with CodeLink® HD, Surmodics, Inc., Eden Prairie, MN were mostly used 
as active sites.  

In this study, for confirmation of the performance of the prototype detector 
and to demonstrate feasibility of the device, the data were obtained from a 200 
μm field of the active sites. This means that in an active site area as big as 12 cen-
timeter, at least 20 - 30 analytes could be coated. Example: 4 different antibodies 
to 4 major pathogens in a single food sample. The detection fields can be altered 
to higher or lower than 200 μm. 

 

 

1Patent pending. 
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2.2. Principle and Procedure of the Method (Device) 

The principle of the method presented in this study correlates directly with the 
inherent nature of proteins. Different proteins have varied and specific physical 
and chemical properties (charges), folding, stability, activity, and ultimately, 
specific functions. Antigens, antibodies, enzymes, allergens are all proteins or 
feature proteins as their main constituents. Each protein has its own net positive 
or net negative charges which are mainly related to their active or binding sites. 
They also have specific sizes (MW), shapes and configurations. The size of a 
protein (example: an antigen) is smaller in comparison to the same protein that 
is also bond to another protein (example an antibody) or vice versa. Likewise, 
the size of a protein/antibody complex is smaller than the size of a bound anti-
gen/antibody/second antibody complex. Since proteins absorb UV light at 280 
nm, larger sized proteins absorb more UV light (Example: antigen/antibody 
complex absorb more than an antigen alone). These fundamental properties for 
proteins were utilized in the development of the device presented in this study. 
Depending on the ultimate aims and design of the device, antibodies can be 
monoclonal or polyclonal. 

The procedures and methods associated with the device include purified spe-
cific antigen or antibodies immobilized or coated on the active sites of the solid 
phase. After a reasonable incubation time, the non-specific binding sites on the 
solid phase were blocked by a solution containing a protein that did not interfere 
with the assay. After the blockage step, excess and unbound blocker was re-
moved by washing and then slides were dried. This initial procedure should be 
done at manufacturing facilities and can easily be tailored towards the antic-
ipated aims of device use. 

On site, in diverse settings including laboratories, emergency rooms, ambul-
ances, ambulatory physician offices, the end user operator(s) first read(s) the 
data (numerical or curve) by the detector at different spots of the device’s sites 
where specific antigens or antibodies are coated. Reading the data on the device 
depends on the design of the detector and should take approximately 1 minute. 
The numerical data obtained after the first reading is used as the base absorp-
tions values (UV.D.). The specimen is then added at different parts of the active 
sites, where diverse antigens or antibodies are fixed. The specific antibodies 
against specific coated antigens (or vice versa) bind to the corresponding ana-
lytes. After a short incubation, excess specimen is washed by a specific wash so-
lution. After drying, the data (numerical or curved) is read by the detector and 
absorbed UV.Ds. are compared with the baseline absorption readings obtained 
before addition of the specimen. Only parts of the active sites on the solid phase, 
on which specific antibodies (or antigens) from the specimen are bound, exhibit 
a different molecular size and therefore an augmented absorption. The increase 
in absorption depends on the levels (titer) of the specific antibodies (or antigens) 
in the specimen. The highest concentrations of the specific antibodies (or anti-
gens) present in the specimen directly correlate with the lowest readings. In oth-
er words, elevated antibodies (or antigens) in the specimen translate to increased 
absorption and therefore lower numbers. The entire time to perform single or 
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multiple assays using the aforementioned technique is less than five minutes. 
Using the device produces rapid, semi-quantitative data that can be used on- 

site for screening proposes. 
If the application of the device is for detection of antibodies in multiple spe-

cimens against a single antigen (or vice versa) or if the aim is measuring the spe-
cific immunoglobulin (example: IgG) against an antigen, the device should be 
modified to prevent cross contamination. In this scenario, in order to measure 
the titer of a specific antibody to a specific antigen, the antigen/antibody com-
plex is used as the baseline data and after addition of the second antibody to the 
device (example: Goat-anti-human IgG) and washing, the titer of IgG is meas-
ured numerically. Using the device for the purposes presented here is more 
complex and should be done in a laboratory setting by skilled personnel. 

For any assay, the procedure should be optimized with cutoffs established. 

2.3. Reader/Detector 

Although promising data was obtained by using a Raman spectroscopy at 532 
nm and UV micro spectroscopy, due to limitations including the size of the 
readers (not suitable for on-site testing) and a small detection field feasible for 
Raman spectroscopy (2 μm) and UV micro spectroscopy (100 μm), these readers 
were not used (patent pending). 

In this study, a reader designed at Micro Detect, Inc. using Laser UV lights as 
the light source was operated. The designed UV system consists of a fiber optic 
multi-channel detection system that monitors and tracks changes in the optical 
transmission or reflection through a medium when utilizing a frequency mod-
ulated UV LED and a high sensitivity UV detector. This system uses a narrow 
bandwidth, high optical power, UV LED with peak emission intensity centered 
at 280 nm and a high sensitivity photodetector equipped with a band pass optical 
filter centered at 280nm and a pass bandwidth of ± 30 nm from the center wave-
length. The Laser UV reader system can be integrated into an instrument (such 
as a small instrument similar to a credit card reader) to monitor the light inten-
sity activity of the UV after absorption of UV by biomolecules (proteins) immo-
bilized on the surface of a solid phase. The reader can be designed in a manner 
allowing the detection site of the reader (heads) to directly transfer the data to a 
previously programmed cellular phone or electronic tablet. 

As proteins absorb UV light (around 280 nm), this device is mainly designed 
for the detection of proteins (most antigens and all antibodies are proteins). If 
the purpose of using this instrument is for detection of RNA or DNA, the wave-
length can be changed to 260 nm. 

The prototype instrument designed at Micro Detect, Inc. can be used for 
transmission (Figure 1) or reflection (Figure 2). 

2.4. Specimens 

The specimens used in this study were sera, stools, urines, extract of bacteria, or 
urine or stool spiked by desired analytes. 
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Figure 1. Transmission mode. 
 

 
Figure 2. Reflection mode. 
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3. Results 

Results from a number of studies are shown in the following Tables 1-10. The 
details associated with each study are presented corresponding to each study. 

3.1. Precision 

The intra and inter assay precisions was calculated by measuring UV.D. at 100 
points (Replicates) on a slide coated with only C. albicans antigen (Table 11) 
and 100 points of coated slide plus a low positive serum for C. albicans antibo-
dies using two independent operators (Table 12). 
 
Table 1. The data related to several typical experiments performed to detect IgG antibo-
dies to H. pylori antigen in human sera. 

Solid phase → CTR CTTr DTR CTTr NcR 

Blank     0.52* 

Ag 0.42 0.42 0.42 0.53 0.51* 

Ag + Pos1 0.39 0.31 0.39 0.35 0.47* 

Ag + Neg 2     0.49* 

Ag + Pos + Ab 0.36 0.11 0.37 0.32  

C = Clear tap as solid phase T = Tape, R = Reflection, Tr = Transmission, D = Dark tap as solid phase, Nc = 
Nitrocellulose membrane as solid phase, *Washing step was omitted. 

 
Table 2. The data related to several typical experiments performed to detect IgG antibody 
to H. pylori antigen in human sera. The solid phase used to generate the data presented in 
this table is a glass slide coated with hydrophilic polymer containing epoxy reactive 
groups for immobilizing proteins. 

Solid phase → Ep Tr  Ep Tr  Ep Tr  Ep Tr  

 Exp.1 Exp.2 Exp.3 Exp.4 

Ag 0.47 0.47 0.50 0.50 

Ag + Pos. 0.18 0.19 0.11 0.13 

Ag + ½ pos. 0.33 0.25 0.31 0.20 

Ag + ¼ Pos. 0.38 0.33 0.40 0.31 

Ep = Epoxy groups, Tr = Transmission, Exp. = Experiment. 

 
Table 3. The data related to several typical experiments performed to detect IgG antibody 
to C. albicans antigen in a human serum. The solid phase used to generate the data pre-
sented in this table is a glass slide coated with hydrophilic polymer containing epoxy 
reactive groups for immobilizing proteins. 

Solid phase → Ep Tr  Ep Tr  Ep Tr  Ep Tr  

 Exp.1 Exp.2 Exp.3 Exp.4 

Ag 0.49 0.49 0.44 0.44 

Ag + Pos. 0.12 0.11 0.12 0.11 

Ag + ½ pos. 0.34 0.26 0.19 0.20 

Ag + ¼ Pos. 0.43 0.37 0.26 0.33 

Ep = Epoxy groups, Tr = Transmission, Exp. = Experiment. 
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Table 4. High density amine-binding groups slide, transmission mode for detection of 
antibodies against Helicobacter pylori antigen. 

 
UV.D. ELISA (ODs) 

Sera 
Ag alone Ag plus samples IgA* IgG* IgM 

IgG+ 

0.49 0.39 0.560 2.211 0.447 1 

0.49 0.37 1.710 2.538 0.440 2 

0.49 0.35 3.290 3.004 0.432 3 

0.45 0.32 2.773 2.177 1.097 4 

0.47 0.36 N/D N/D N/D 5 

0.49 0.27 N/D N/D N/D 6 

IgG− 

0.49 0.47 N/D N/D N/D 7 

0.49 0.46 N/D N/D N/D 8 

0.49 0.43 N/D N/D N/D 9 

0.49 0.46 N/D N/D N/D 10 

0.49 0.44 N/D N/D N/D 11 

0.49 0.45 N/D N/D N/D 12 

*Tested on FDA cleared products. N/D: not done. 

 
Table 5. High density amine-binding groups slide, transmission mode, detecting antibo-
dies to Ds-DNA. 

 
UV.D. 

ELISA* IgG Specimens Sera 
Ag** alone Ag plus samples 

IgG+ 

0.50 0.33 + 1 
0.48 0.30 + 2 
0.50 0.34 + 3 
0.48 0.26 + 4 
0.50 0.43 + 5 

IgG− 

0.50 0.53 − 6 
0.50 0.50 − 7 
0.50 0.51 − 8 
0.48 0.51 − 9 
0.48 0.50 − 10 

*Tested on a FDA cleared product. **Ag is not a protein. 

 
Table 6. High density amine-binding groups slide, transmission mode, pregnancy test for 
detection of hCG hormone. 

UV. D. Lateral flow 
Approved device 

Urine specimens 
Ab* alone Ab Plus samples (Ags) 

0.39 0.29 + 1 
0.39 0.32 + 1/2 of 1 

0.39 0.38 Weak positive 1/4 of 1 

0.39 0.40 − 1/8 of 1 

0.39 0.40 − 1/16 of 1 

0.37 0.24 + 1 repeat 
0.38 0.37 − 1/2 of 1 
0.38 0.36 − 1/4 of 1 
0.39 0.38 − 1/8 of 1 

*Anti-hCG. 
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Table 7. High density amine-binding groups slide, transmission mode, detecting antibo-
dies to latex (Allergen). 

Sera 
UV.D. Clinical results ELISA ODs 

Ag** alone Ag plus samples (Abs) Skin test Classes IgE IgG IgA 

1 0.55 0.43 + IV 2.341 0.473 0.367 

2 0.55 0.41 + III 2.002 0.511 0.305 

3 0.55 0.45 + IV 2.096 0.488 0.300 

4 0.55 0.37 + IV 2.246 0.412 0.434 

5 0.55 0.44 + IV 2.213 0.554 0.385 

6 0.55 0.52 − − 0.029 0.475 0.396 

7 0.55 0.51 − − 0.024 0.313 0.363 

8 0.55 0.50 − − 0.054 0.404 0.492 

9 0.55 0.51 − − 0.037 0.418 0.555 

10 0.50 0.53 − − 0.025 0.564 0.419 

**Ag is latex protein. 

 
Table 8. Detection of H. pylori antigen in stool test, transmission mode. 

UV.D. Lateral flow, stool test Serum  
IgG ELISA 

Stool  
Specimens Ab* alone Ab Plus samples (Ags) Approved device 

0.43 0.25 + 
(Positive control)  
HpAg in buffer 

N/A N/A 

0.43 0.23 + 
Negative stool spike  

with HpAg 
N/A Spiked negative 

0.43 0.29 + Positive + 3 
0.45 0.24 + Positive + 3 repeat 
0.43 0.28 + weak Pos. +/- 1 
0.43 0.43 − Negative N/D 2** 

0.40 0.40 − Negative N/D 4 

0.43 0.40 − Negative N/D 6 

0.43 0.40 − Negative N/D 4 repeat 

0.43 0.43 − Negative N/D 3 repeat*** 

0.43 0.42 − Negative N/D 1 repeat *** 

*Anti-H. pylori. **Treated for H. pylori infection 2 months before performing the test. ***Samples were 
taken immediately after treatment. 

 
Table 9. Strep. A test. Detection of. Strep.A Ag. 

UV.D. Lateral flow 

 
Specimens 

Strep.  
A. samples Ab* alone 

Ab Plus  
samples (Ags) 

Tested on 
proved device 

0.46 0.29 + Positive Control** 1 
0.46 0.32 + Positive (2) 2 
0.45 0.35 + 1/2 2 1/2 2 
0.45 0.37 + 1/4 2 1/4 2 
0.46 0.40 + 1/8 2 1/8 2 
0.44 0.42 − Negative Control** 1 
0.44 0.42 − Swab taken from a healthy subject 2 
0.44 0.42 − Swab taken from a healthy subject 3 

*Anti-Strep. A. **From approved device. 



M. Asalkhou et al. 
 

315 

Table 10. Transmission mode, multiple analytes tests. Detecting antigens and/or antibo-
dies in one run in one spiked specimen. 

Coated on the slide↓ 
UV. D. 

Methods used for  
confirmation 

Base UV.D. UV.D. after adding the specimen Approved devices 

Anti-H. pylori Ab 0.27 0.18 + 

Anti-Strep. A Ab 0.25 0.13 + 

Anti-hCG 0.27 0.11 + 

Latex antigen 0.22 0.17 + 

Blank = 41. Specimen = Equal volume of a urine specimen positive for hCG (50%) and a serum positive for 
IgE to latex (allergen) (50%). Artificial preparation. This mixture was spiked with strep A. antigen and H. 
pylori antigen. 

 
Table 11. Precision of a typical experiment. Slide is coated only with Ag. 

 

Intra Inter 

Operator 1 Operator 2 Operators 1 & 2 

Average 0.514653 0.5126 0.5112 

STDEV 0.009845 0.009494 0.009749 

%CV 1.91299 1.852182 1.907003 

Number 100 100 200 

 
Table 12. Precision of a typical experiment. Slide is coated with Ag. plus a weak positive 
specimens (low Ab). 

 

Intra Inter 

Operator 1 Operator 2 Operators 1 & 2 

Average 0.47396 0.4711 0.4699 

STDEV 0.01116 0.009629 0.010466 

%CV 2.354721 2.043935 2.227288 

Number 100 100 200 

3.2. Linearity 

The UV.D. values for two preparations tested independently were obtained us-
ing two-fold serial dilutions of each preparation. The protein used for prepara-
tions was BSA. The UV.D. values at 280 nm were compared to log2 of dilution 
by standard linear regression. The resulting data are in Figure 3. 

3.3. Performance 

The assay results using 92 confirmed H. pylori positive and negative specimens 
were compared with the results obtained for the same specimens when tested on 
two FDA cleared predicate kits (IgG and IgA).  

Correlation study was conducted on all 92 patients’ sera .Of the 92 patients 
specimens used in this study 80 were negative and 12 were positive for the pre- 
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Figure 3. Linearity result. 

 
sence of H. pylori antibodies on predicate kits The performance, when using 
UVLSD device for detection of antibodies to H. pylori on tested sera gave the 
following results: 

Sensitivity = TP/(TP + FN) × 100 = 12/(12 + 0) × 100 = 100% 
Specificity = TN/(TN + FP) × 100 = 80/(80 + 3) × 100 = 96%  
Efficiency = (TP + TN)/(TP + TN + FP + FN) × 100 = (12 + 80)/(12 + 80 + 3 

+ 0) × 100 = 96.8% 
Positive predictive value = (TP)/(TP + FP) × 100 = (12)/(12+3) × 100 = 80% 
Negative predictive value = (TN)/(TN + PN) × 100 = (80)/(80 + 0) × 100 = 

100% 

4. Conclusions and Applications 

The UV Laser Spectroscopy Diagnostic method (device) used in this study 
demonstrated very good performance, as indicated by accepted linearity and low 
inter and intra CV values.  

Results obtained by testing different type of specimens, (urine, serum, stool or 
extract of bacteria) show that the device can be used for the detection of antibo-
dies to Helicobacter pylori (Bacteria), Candida albicans (yeast), Ds-DNA (au-
toimmune marker) and Latex (allergen). Likewise, results show that the device 
can be used for the detection of antigens of H. pylori in stool, Strep. A. in a 
spiked solution, and hCG (hormone) in urine. Generated results associated with 
each analyte directly correspond with the results obtained by using predicate de-
vices and methods. 

Results demonstrate that in one assay’s run, antibodies to a single target anti-
gen (Tables 3-6) or an antigen to a single target antibody can successfully be 
performed. The device demonstrates accepted data for the detection of IgE anti-
body to latex allergen and antibody to Ds-DNA. 

One important aspect of using the device is its application for detection of 
multiple antigens, antibodies, or a mixture of antigen/antibody in a single spe-
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cimen to multiple analytes. Table 10 shows that in one assay’s run, simultaneous 
antigens of Sterp. A. and antigen of H.pylori were detected by anti-Strep. A. an-
tibody and anti-H. pylori antibody respectively. Table 10 also demonstrates de-
tecting hCG (a hormone) in the same spiked specimen. In the same assay, the 
latex allergen was used to detect IgE antibody to latex. For evaluation of the de-
vice amongst a vast combination of analytes, the specimens used for data gener-
ation presented in Table 10 were artificially spiked with the desired analytes. 

Our study assessed the clinical utility of the device by using 92 clinically con-
firmed specimens (Table 13). In this well-controlled study, 12 positive and 80 
negative were tested with the predicate FDA cleared kits. The same samples were 
tested for antibodies to H. pylori on the UVLSD device. Data presented in Table 
13 manifests the acceptable sensitivity and specificity. 

With appropriate modification, the device can be used for the detection of an-
tigens or antibodies in several specimens simultaneously. In this study, we did 
not use the device for this purpose as for cross-contamination prevention we had 
to modify the solid phase. This application of the device is particularly useful in 
the blood bank (for example when detection of antibodies to hepatitis B antigen 
in many specimens is the aim of running the assay in a short time.) Using the 
device in this format not only is applicable for screening proposes, but can also 
be used for detection of specific antibodies e.g. IgG, IgM, IgA or IgE. 

The total time for running an assay by the end users is less than 5 minutes. 
Since a vast combination of assays using desired analytes can be tested on this 
device and single or multiple results can be obtained in a relatively short time, 
the device can be considered as an easy to use device for on-site or point of care 
screening purposes.  

The data obtained by testing stools specimens (Table 8) demonstrate that the 
device can be used for longitudinal follow up of treatment as well. Specimen # 2 
was treated for H. pylori infections two months before testing the stool on the 
device. Also, sample 1 and 3 were tested on the device before and a few days af-
ter completion of the treatments. 

Another useful opportunity for this device is the discipline of forensic medi-
cine. Since the absorbed antigens or antibodies on the solid phase are proteins, if 
the device is properly maintained in an appropriate environment, the results of 
the test can be preserved for several years. 

The following are select examples that demonstrate various applications of the 
device: 
 
Table 13. Assay performance. 

Specimens H. pylori IgG or IgA or IgM or combination of them UVLSD Total 

Positive 12 12 (TP) 0 (FN) 12 

Negative 80 3 (FP) 77 (TN) 80 

Total 92 15 77 92 

*H. pylori ELISA assay results tested on approved predicate. 
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1) For major food allergies, a panel of allergens such as peanut, tree nuts, milk, 
egg, wheat, soy, fish and shellfish can be coated on different spots of the solid 
phase at the manufacturing facility. On site, the end users may use a single 
specimen (for example a drop of whole blood obtained from a finger prick) to 
screen for the presence of IgG (and IgE) antibodies to the above allergens in a 
rapid manner (food allergies are considered a delayed IgG mediated allergy). 

2) Likewise, for other major allergies, a panel of allergens such as dog, penicillin, 
latex, selected pollens, cat, molds and house dust mite can be coated on dif-
ferent spots of the solid phase at the manufacturing facility. On site, the end 
users may use a single specimen (for example a drop of whole blood obtained 
from a finger prick) to screen for the presence of IgE antibodies to the above 
allergens in a short time. IgE mediated allergies are dangerous and may cause 
anaphylactic shock and sudden death. 

3) One of the main utilities of the device is for emergency purposes. For exam-
ple, to assess heart failure or a heart attack in rapid manner, a panel consisting 
of anti-CK, anti-Tn I, anti-Tn T, anti-CRP (not specific), anti-AST, anti-BNP, 
and anti-GPBB can be coated on different spots of the solid phase at the man-
ufacturing facility. On site, the end users may use a single specimen (for ex-
ample a drop of whole blood obtained from a finger prick) to determine 
presence of all or any number of cardiac injury markers which can then be 
associated with disease severity. 

4) In the food industry, for determination of major food borne pathogens in a 
sample, a panel consisting of anti-Campylobacter jejuni, anti-E.coli O157:H7, 
anti-Shigella, anti-Salmonella, anti-Listeria, and anti-Noroviruscan be coated 
on different spots of the solid phase at the manufacturing facility. On site, the 
end users may use a single sample (for example a drop of meat extract) to de-
termine the presence of all or any one of the contaminants. 

5) For determination of autoimmune disorders, a panel (ENA) consisting of 
SS-A, RNP, SS-B, Jo1, Scl-70 and Sm proteins can be coated on different spots 
of the solid phase at the manufacturing facility. On site, the end users may use 
a single specimen (for example a drop of whole blood obtained from a finger 
prick) and determine the presence of antibodies to all or any one of the coated 
proteins.  

6) For rapid determination of the presence of drugs in urine in criminal cases or 
for controlled substance prescription and monitoring, a panel of major drugs 
consisting of antibodies to drugs such as: Marijuana, cocaine, opioid pain re-
lievers, benzodiazepines, heroin, methamphetamine etc. can be coated on dif-
ferent spots of the solid phase at the manufacturing facility. On site, the end 
users may use a single specimen (mostly urine) and determine the presence of 
one or more of the coated antibodies.  

7) The device can also be used for many other proposes such as testing the HIV 
P24 protein in blood in emergency room settings or for rapid determination 
of D-dimer in the operating room. Likewise, the device can be designed for 
panels utilized in GI pathology, STDs, pulmonology, etc. 
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Manufacturing any format of the device should be done following regulations, 
guidelines and appropriate quality and efficacy measures. The prepared devices 
should be optimized with the cutoff for each analyte properly established with 
data related to each analyte stored in the device detector or reader for on-site or 
point of care evaluation. 
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Abbreviations 

Ab = Antibody 
Ag = Antigen 
AST = Aspartate Transaminase  
BNP = B-type natriuretic peptide or Brain natriuretic peptide 
BSA = Bovine Serum Albumin 
CK = Creatinine Kinase 
CRP = C-reactive protein  
CV = Coefficient of Variation 
DNA = Deoxyribonucleic Acid 
Ds-DNA = Double stranded Deoxyribonucleic Acid 
ELISA = Enzyme-Linked Immunosorbent Assay 
ENA = Extractable Nuclear Antigens 
FDA = Food and Drug Administration 
FN = False Negative 
FP = False Positive 
GI = Gastrointestinal 
GPBB = Glycogen Phosphorylase Isoenzyme BB 
hCG = human Chorionic Gonadotropin 
HIV = human immunodeficiency virus 
HpAg = Helicobacterpylori antigen 
IgA = Immunoglobulin A 
IgE = Immunoglobulin E 
IgG = Immunoglobulin G 
IgM = Immunoglobulin M 
Jo1 = Histidine-tRNA ligase (also called Jo-1) 
LED = light-emitting diode 
MW = Molecular Weight 
N/A = Not Applicable 
N/D = Not Done 
O.D. = Optical Density 
PCR = Polymerase Chain Reaction 
RIA = Radioimmunoassay 
RNA = Ribonucleic Acid, 
RNP = Ribonucleoprotein 
SS-A (Ro) = Sjogren’s Syndrome A  
SS-B (La) = Sjogren’s Syndrome B  
Scl-70 = Scleroderma 70 KD 
Sm = Sm Ribonucleoproteins 
STD = Sexually Transmitted Diseases 
TN = True Negative 
TP = True Positive 
Tn I = Troponin I 
Tn T = Troponin T 
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UV = Ultra Violet 
UV. D. = Ultra Violet Density 
UVLSD = UV Laser Spectroscopy Diagnostic 
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