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Abstract



In vitro diagnostics are tests done on samples such as blood or tissue that have been taken
from the human body.In vitro diagnosis can detect diseases or other conditions, and can
be used to monitor a person’s overall health to help cure, treat, or prevent diseases.Lateral
flow assays (LFAs) are the technology behind low-cost, simple, rapid and portable
detection devices popular in biomedicine, agriculture, food and environmental sciences.
This review presents an overview of the principle of the method and the critical
components of the assay, focusing on lateral flow immunoassays. This type of assay has
recently attracted considerable interest because of its potential to provide instantaneous
diagnosis directly to patients. The range and interpretation of results and parameters used
for evaluation of the assay will also be discussed. Finally, the major recent advances and
future diagnostic applications in the LFA field will be explored.The lateral flow assay
(LFA) is a paper-based platform for the detection and quantification of analytes in
complex mixtures, where the sample is placed on a test device and the results are
displayed within 5–30 min. Low development costs and ease of production of LFAs have
resulted in the expansion of its applications to multiple fields in which rapid tests are
required. LFA-based tests are widely used in hospitals, physician's offices and clinical
laboratories for the qualitative and quantitative detection of specific antigens and
antibodies. A variety of biological samples can be tested using LFAs, including urine,
saliva, sweat, serum, plasma, whole blood and other fluids. Further industries in which
LFA-based tests are employed include veterinary medicine, quality control, product safety
in food production, and environmental health and safety. In these areas of utilization,
rapid tests are used to screen for animal diseases, pathogens, chemicals, toxins and water
pollutants, among others.

Company information



Founded in 2016, A privately held Life Science company, has grown to be a leader in the
Indian life science community, specializing in providing innovative high-quality products
and services for research, diagnostic and clinical use.
SR Bioera has been focusing on providing affordable innovation to worldwide rapid test
manufacturers.
SR Bioera’s entire business is in accordance with international ISO 9001, ISO 13485 &
CE standards.
SR Bioera’s products bear the CE mark, a certificate that confirms that the products are in
accordance with the European union’s standards.
They are declared as in vitro diagnostic medical devices (IVD) classified.
“We continue to build on the strong momentum from the last seven years to create
high-quality products and provide excellent customer service.”
1-IVD Raw Materials (gold nanoparticles, gold chloride salt, antigen and antibodies)
2-OEM Service
3-Technical Service-Technology Transfer Services from A to Z
4-Consumables (sample pad, conjugate pad, absorbent pad, PVC backing cad,
Nitrocellulose Membrane)
5-Plastic Ware (extraction buffer tubes, test cassettes, VTM tubes etc. )
6-Specimen Collection Apparatus
7-Rapid Test Kit (infectious diseases, Drug of Abuse, Respiratory diseases, animal tests
etc.)
SR Bioera offers only the best quality products at competitive prices and has one of the
widest ranges of medical products in south-eastern Europe.
Our experience and flexibility towards the client make us a sought -after business partner,
which has been recognized on the global market.

Report



Production materials

● IVD Raw Materials
● Consumables
● Plastic Ware
● Rapid test kit

Objective decided for work

● Cassette assembly
● Uncut sheet

Process of card coating

● PVC card
● NC membrane
● Absorbent pad
● Card Coating
● Primary treatment of conjugation pad
● Gold dipping
● Lamination of gold and conjugation pad

Dispenser

The equipment is a high-tech product researched and developed by Kinbio, which
integrates membrane dispensing and gold spraying as a whole.There are 4 types of pump
in dispenser.Three pumps are glide and one pump is spray.

● Dispensing efficiency: 200-300 sheets (30cm) /hour
● Spraying efficiency: 700~900 strips (30cm)/hour
● Dispensing pump standard capacity: 500ul
● Spraying pump standard capacity: 1000ul
● Dispenser reagent concentration: 0.2ul/cm
● Minimum fill and drain volume: 1ul

PVC backing card



Backing cards for lateral flow rapid diagnostic test kit is usually made of PS or PVC
materials with self-adhesive, with main features of good flatness, strong adhesive and
aging resistance.adhesive is a stronger type, though only small amount of adhesive
coated, 20g/square meters, whereas other backing card producers have to apply
38g/square meters on it.As a result, it will significantly lessen the cleaning time and
frequency of the strip cutter and reduce the defects, then further benefit a smooth
continuous large scale production, especially those engaged a lot of automatic
instruments.adhesive is non-reactive, non-volatile with a stable shelf-life of 2.5 years. A
typical lateral flow test strip consists of overlapping membranes that are mounted on a
backing card for better stability and handling.

Sample pad



A sample pad can be used for urine, whole blood, saliva and serum specimen.This is a
specially treated pad that enhances releasing capacity of assay analytes and low retention
volume of the analytes to provide the ultra-sensitive test result.which is impregnated with
buffer salts and surfactants that make the sample suitable for interaction with the
detection system. The sample pad can be used to perform multiple tasks, foremost of
which is to promote the even and controlled distribution of the sample onto the conjugate
pad. It may also control the rate at which liquid enters the conjugate pad, preventing
flooding of the device. When impregnated with components such as proteins, detergents,
viscosity enhancers, and buffer salts, the sample pad can also be used to:

1. Increase sample viscosity.
2. Enhance the ability of the sample to solubilize the detector reagent.
3. Prevent the conjugate and analyte from binding non-specifically to any of the

downstream materials.
4. Modify the chemical nature of the sample so that it is compatible with

immunocomplex formation at the test line.
5. Promote even flow of the sample along the membrane.

The presence of added protein (such as albumin) and detergents and surfactants (such as
SDS or TWEEN® 20 at a very low concentration) may promote resolubilization of the
conjugate, reduce nonspecific binding of the conjugate, and possibly minimize adsorption
of the analyte to the membrane.By adding blocking agents to the sample pad, it may be
possible to eliminate blocking of the membrane. This approach may be much easier and
considerably more cost-effective than attempting to block the membrane directly. Unless
the antibody (or antigen) is covalently attached to the detector particle, it is not advisable
to dry the detector reagent into the conjugate pad in the presence of blocking proteins or
detergents. Thus, the sample pad may be the only place in the test device other than the
membrane where blocking and resolubilization agents can be added safely.Some tests
require samples that exhibit wide variation in chemical composition. Human urine, for
instance, can have a pH between 5 and 10. Differences in pH and ionic strength may shift
the specificity and sensitivity of capture and detector reagents and promote varying
degrees of non-specific binding of detector reagents due to changes in charge densities.
Adding a relatively high concentration of buffer salts to the sample pad (for example, by
pre-treating with 1.0 M borate buffer, pH 9.5) can minimize variation by controlling the
pH and ionic strength of the solution that emerges from the sample pad.There are two
types of materials that are commonly used as sample pads: cellulose fiber filters and
woven meshes.Woven meshes, sometimes called screens, normally work very well to
distribute the sample volume evenly over the conjugate pad. Meshes have very low bed



volumes, meaning that they retain very little sample volume, normally 1 – 2 μL/
cm2.Meshes can also be expensive relative to other porous media and difficult to process
through strip cutting machinery.Cellulose filters have properties that are nearly the
opposite of woven meshes. They are thick (> 250 μm), weak, and relatively inexpensive.
Cellulose filters also have large bed volumes (> 25 μL/ cm2). Paper can be very difficult
to handle, especially when wet. Cellulosic filters are the most commonly used materials
to make the sample pad because they can be loaded with a wide array of blocking
agents..For many urine-based assays, especially pregnancy and ovulation tests, porous
plastic wicks protrude from the end of the cassette. Their primary function is to collect
liquid from the urine stream so that it can be transferred to the test strip within the
cassette. The dimensions of the wick are tailored to the design of the test strip cassette
and the requirement to absorb enough liquid to run the test. The wick may or may not be
chemically treated, depending on the chemistries of the other materials within the
cassette. It is conceivable that the plastic wick can serve the function of a sample pad.

Buffer dipping(Primary treatment)



Strips are given a primary treatment because of the hydrophobic nature. Strips are dipped
into the buffer until stripes are wet. Now strips are dried into a hot air oven until it dries
completely. Stripes are collected and sealed into an aluminum pouch.

Gold dipping(Secondary treatment)



Primary treated strips are dipped into a pure gold solution. Strips are separated one by
one on a try. The tray is placed in the hot air oven for 4 hours.

Conjugate pad



Conjugate pads can perform multiple tasks, the most important of which is the uniform
transfer of detection reagents and test samples to the membrane.When the sample flows
into the conjugate pad, the detection reagent dissolves, lifts the pad material, and moves
into the membrane together with the sample. The important function of the conjugate pad
is to deliver the test agent particles as a constant volume of sample on each test strip to
the membrane.The sample pad ensures that the analyte present in the sample will be
capable of binding to the capture reagents of conjugates and on the membrane. The
treated sample migrates through the conjugate release pad, which contains antibodies that
are specific to the target analyte and are conjugated to coloured or fluorescent
particles–most commonly colloidal gold and latex microspheres. The sample, together
with the conjugated antibody bound to the target analyte, migrates along the strip into the
detection zone. This is a porous membrane (usually composed of nitrocellulose) with
specific biological components (mostly antibodies or antigens) immobilized in lines.
Their role is to react with the analyte bound to the conjugated antibody. Recognition of
the sample analyte results in an appropriate response on the test line, while a response on
the control line indicates the proper liquid flow through the strip. The read-out,
represented by the lines appearing with different intensities, can be assessed by eye or
using a dedicated reader. On the other hand, multiple test lines loaded with the same
antibody can be used for semi-quantitative assays. The conjugate pad can perform
multiple tasks, the most important of which is uniform transfer of the detector reagent and
test sample into the membrane. When the sample flows into the conjugate pad, the
detector reagent solubilizes, lifts off the pad material, and moves with the sample front
into the membrane.An important function of the conjugate pad is to deliver the detector
particles into the membrane in a consistent volume of sample on every test strip.
Ultimately, the sample volume required to release the detector particle into the sample
stream determines how much analyte can be measured. Only the analyte contained in the
volume of the sample that migrates ahead of and with the detector particles can contribute
to the signal. The volume of sample that enters the conjugate pad and membrane after the
detector particles have been completely released does not contribute to signal, although it
does serve to reduce assay background. Analytes that pass over the capture reagent line
after all of the detector particles have migrated farther downstream may bind at the
capture reagent line but will lack additional detector particles to complete the
immunocomplex.The porous materials commonly used for conjugate pads are non-woven
filters, which are manufactured by compressing fibers of cellulose, glass, or plastic (such
as polyester, polypropylene, or polyethylene) into thin mats. They are specified by fiber
size, thickness, basis weight, extractables, and air flow rate. In most cases, they cost
considerably less than membranes. Materials commonly used to make conjugate pads



include glass fiber filters, cellulose filters, and surface-treated (hydrophilic) polyester or
polypropylene filters.

Nitrocellulose membrane



The membrane is considered the most critical element in LFA strips and nitrocellulose is
by far the most commonly used material. Moreover, there are also ‘pillar-based’ capillary
LFA devices used for deoxyribonucleic acid (DNA) hybridization detection (where
micropillar arrays replace the membrane), which have the advantage of more precise
control of the capillary flow. Important parameters characterizing a good membrane
material are the capillary forces, as well as the ease of binding and immobilizing proteins
necessary for subsequent selection, reaction and detection. A range of nitrocellulose pore
sizes are available, from 0.05 to 12 μm. However, as the pores are not equally distributed
(because of the manufacturing process), capillary flow time is a more accurate parameter
and it should be used when selecting the most effective strip material. The capillary flow
time is the time required for the liquid to travel to and completely fill the strip of the
membrane.Microporous nitrocellulose membranes are used in lateral-flow assays as the
substrate upon which immune complexes are formed and visualized to indicate the
presence or absence of an analyte in a liquid sample. The pore sizes of membranes used
in this application are comparatively large, ranging from 3 to 20 μm. Several attributes
have resulted in nitrocellulose being the preferred substrate for lateral-flow
assays.nitrocellulose adsorbs protein at a high level.To facilitate the utilization of
nitrocellulose in lateral-flow assays, the membrane can be cast directly into a polyester
backing. The backing does not interfere with the function of the nitrocellulose.

Absorbent pad



These are specially treated absorbent pads made with compressed cellulose to absorb the
reaction mixture of the rapid test assay and hold the reaction mixture for a longer
duration of time.Absorbent pads, when used, are placed at the distal end of the test strip.
The primary function of the absorbent pad is to increase the total volume of sample that
enters the test strip. This increased volume can be used to wash unbound detector
particles away from the test and control lines, thereby lowering the background and
enhancing assay sensitivity. Since the volume of sample that ultimately contributes to
signal is controlled by the volume required to solubilize the detector particles, and not by
the total volume of sample that enters the device. If the strip design does not include an
absorbent pad, the volume of sample analyzed in the strip is determined solely by the bed
volume of the membrane.There are two major considerations associated with the use of
absorbent pads. First, a suitable material must be identified, specified, purchased, and
integrated into the manufacturing process. Ultimately, this leads to a higher cost for the
finished product. Second, an absorbent pad makes it difficult to incorporate an
end-of-assay indicator in the test device.Most absorbent pads are made from cellulose
filters. The material should be selected on the basis of thickness, compressibility,
manufacturability, and, most of all, uniformity of bed volume. Once an absorbent
material has been chosen, optimizing the overall volume absorbed by the test strip is best
managed by changing the dimensions (usually the length) of the absorbent pad.The role
of the absorbent pad is to wick the fluid through the membrane and to collect the
processed liquid. The absorbent pad allows the use of larger sample volumes, which
results in increased test sensitivity. The most popular absorbent pads are made of
cellulose filters.

Result

HCG RESULT



People must read the urine test instructions and follow them carefully. Most tests use
lines to show when a test is positive. The test line does not have to be as dark as the
control line to be positive. Any line at all indicates the test is positive.
An individual must check the test within the time frame the instruction indicates. This is
typically around 2 minutes.
Test stripes can change color as they dry. Some people notice an evaporation line after
several minutes. This is a very faint line that may look like a shadow.

Dengue result



A positive NS1 test indicates dengue virus infection but does not reveal the serotype. A

negative NS1 test result does not rule out the absence of illness. People who have a

negative NS1 test should be tested for dengue IgM antibodies to see if they have recently

been exposed to the virus.

Covid test result



If SARS-CoV-2 RNA is detected then the test is positive.
If SARS-CoV-2 RNA is not Detected then the test is negative.
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