	Diagnostic Test Technologies and Formats


GLOBALEMED, LLC. and MedPharm L.L.C. offer a variety of testing technologies and formats for all           medical diagnostic test systems. These include, but are not limited to:

TECHNOLOGIES:

	Lateral-Flow
	 Agglutination
	Flow-Through
	Solid-Phase
	ELISA


FORMATS:

	Strips / Cassettes
	 Slides / Cards
	Test Cards
	Dip-Sticks
	Micro-Well Plates



      Rapid Diagnostic Test Technologies

	Lateral-Flow  (ImmunoChromatographic)

	Lateral flow tests are also referred to as immuno-chromatographic strip (ICS) tests. They have been a popular platform for rapid tests since their introduction in the late 1980s. ICS tests are used for the specific qualitative or semi-quantitative detection of many analytes including antigens, antibodies, and even the products of nucleic acid amplification tests. One or several analytes can be tested for simultaneously on the same strip. Urine, saliva, serum, plasma, or whole blood can be used as specimens. Extracts of patient exudates or fluids have also been successfully used. 

Test sensitivity can be quite good. For example, Hepatitis B surface antigen (HBsAg) ICS tests have claimed sensitivity of 1.0 ng HBsAg/ml or less. Test specificity can also be very high. The tests use colloidal gold, dye, or latex bead conjugates to generate signal. The assembled strips are dried and packaged, making them stable for months when properly protected from moisture and excessive heat. 

To perform the test, a sample—either used alone or with an extraction reagent or running buffer—is placed on the sample pad on one end of the strip. The signal reagent is solubilized and binds to the antigen or antibody in the sample and moves through the membrane by capillary action. If specific analyte is present, the signal reagent binds to it, and a second antibody or antigen—immobilized as a line in the nitrocellulose—then captures the complex. If the test is positive, a pink/purple line develops.

Once the specimen is added, the tests can be left unattended until they are read. The tests can be run individually or in limited-size batches. 

Results can usually be read in 5 to 15 minutes. All tests include an internal procedural control line that is used to validate the test result. Appearance of two lines, therefore, indicates a positive result, while a negative test produces only one line.


	Agglutination  (Particle Agglutination)

	Tests based on agglutination of microscopic particles have been used as diagnostic tools for many years. They employ white or colored latex particles or gelatin beads, other dyes or colloidal particles, or preserved mammalian or avian blood cells to carry antibodies or antigens. 

To perform the classic version of the test, a specimen is placed on a microscope slide or in a microtest plate well, and then the carrier particles are added. The mixture is then stirred or agitated and is incubated or allowed to settle for a few minutes. The results are determined by visually observing agglutination of the carrier particles as they bind to the specific analyte(s) in the sample.

In strong reactions, the interpretation is simple, but in weak or marginal reactions, the interpretation can be quite difficult, and accurate results are possible only after much experience and practice. In the case of microwell plate assays, the pattern of particles that have settled needs to be interpreted to determine a result. 

The tests can be qualitative or semi-quantitative, since for the latter, 2-to10-fold specimen dilutions can be made. 

The classic agglutination tests have often lacked sensitivity, and results could not be stored for reference. Updated methods using channeled plastic devices and/or automated readers have significantly improved sensitivity, but at added cost and complexity. 

Advantages of agglutination methods include a low individual test cost, ability to semi-quantitative results, and a relatively short time to obtain results. Disadvantages include the need to carefully interpret marginal results, problems with specificity due to interfering substances in many assays, and a relatively low sensitivity, especially for antigen detection tests.  


	Flow-Through   (ImmunoFiltration)

	These represent one of the earlier rapid test formats and are usually supplied in kits as individual cassettes with extraction and wash buffers included. The test principle involves a flow of fluid containing the analyte through a porous membrane and into an absorbent pad. A second layer, or sub-membrane, inhibits the immediate back-flow of fluids, which can obscure results. 

These tests can be used to detect both antibodies and antigens. To detect antibodies and antigens, the corresponding analyte is bound or immobilized as a dot or line on the membrane. This reagent "captures" the analyte as it flows through the membrane. To perform the test, a sample is applied to the membrane and allowed to wick through by capillary action. Thereafter, sequentially, there is a wash step, addition of the signal reagent, and a second wash to clear the membrane. The solutions can be added as rapidly as the previous liquids are absorbed into the cassette. 

Earlier flow-through tests used enzyme immunoassay (EIA) principles to generate signal, but more recent tests have successfully used colored latex particles or colloidal gold. 

Advantages include a very rapid test procedure, with results available in as few as 3 to 5 minutes, but the tests need to be performed individually or in small batches and require constant attention. These are not "walk-away" tests as is the lateral-flow test. 

Test sensitivity is good for serological assays, but for solid-phase tests, detection of antigen is often less sensitive than lateral-flow or EIA methods.

	Solid-Phase  (ImmunoDot)

	Solid-phase assays include the so-called "dipstick" or "dipstick comb" tests that date back to the early 1980s. 

The tests are formatted on solid, non-porous supports onto which antigen or antibody is immobilized in order to detect their specific analytes. 

To perform the assay, the dipsticks are incubated with patient specimens. This is followed by an initial wash step, addition of signal reagent, and a final wash step. Signal can also be generated by EIA methods. Non-amplified signals include binding of latex or colloidal gold particles attached to specific or nonspecific reporter molecules. Specific molecules include monoclonal antibodies or recombinant antigens. An example of a nonspecific molecule is protein A, which binds to certain immunoglobulins. 

The formats allow individual patients to be tested for one or multiple parameters with a single assay. The sensitivity of serological tests using dipsticks is comparable to conventional microwell plate EIAs. However, when dipsticks are used for antigen detection, their sensitivity is, in general, lower than lateral-flow or microwell plate EIA methods. Most tests, even those employing EIA principles to generate signal, can be completed in one hour or less.




	ELISA  (Enzyme Linked ImmunoSorbant Assay) 

	The ELISA is a monoclonal antibody based test, utilizing a solid support such as a microtiter plate, test tube, or membrane. In the capture ELISA the support is coated with antibody specific for the antigen of interest. 
The sample to be tested is processed and added to the coated support (example: to wells of a microtiter plate). If the pathogen (antigen) is present in the sample it will bind to the coated antibody. Any tissue debris, etc. that is not bound to an antibody will be removed during a washing step. A second antibody, directed against the antigen, is conjugated to the vitamin biotin. This antibody will bind with any antigen particles that remain bound to the coating antibody. Again, any unbound material is removed from the plate during a washing step. A conjugate, able to identify and bind to biotin, is then added. This conjugate also contains an enzyme that will react with a chromogen added during the final step of the procedure. Before this chromogen is added, any non-bound conjugate is removed by a washing step to prevent any nonspecific reaction. Once the chromogen is added color development will take place in those wells that contain antigen. 
The amount, or intensity, of the resulting color will be proportional to the amount of antigen captured by the antibodies. The color that is produced will be dependant on the specific kit being used. In general if a color is produced it is considered a positive reaction. If no color develops, the sample is considered negative.




      Rapid Diagnostic Test Formats 

	          Strip & Cassette Tests  - Lateral-Flow   (One-Step Rapid Tests)


	Strip Format
The Smart Strip® (strip format) is a One-Step dipstick test designed for clinical and professional use. To use the strip, simply immerse one end of the test strip into the specimen, leave the strip in the specimen for 3 seconds, and lay the strip flat on a clean, dry, non-absorbent surface. Results appear within minutes as either single or double bands. The Smart Strip format is accurate, cost-effective and easy-to-use.
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	Cassette Format
The Smart Check®  (cassette format) has the same basic components as the Strip test, but comes in a white plastic protective casing. Some users find the cassette format more suited for laboratory or clinical use, and easier to handle than the strip format.
To obtain a test result, the sample is applied by transfer with pipette to the sample well. The sample travels by lateral capillary action to the test zone and results appear as single or double bands.
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	Midstream Format
The Smart Check ® Midstream format is suitable for both professional and home use and is especially suited for Pregnancy, Ovulation and Menopause tests.
To perform a Midstream test, the patient simply urinates directly onto the absorbent tip of the device. Results appear in minutes as single or double bands in the test window. This format is the most commonly used format for home use. 
	
[image: image3.wmf] 




	          Slide & Card Tests  -  Agglutination   (Latex or Particle)


	Latex Slide Format
The latex agglutination test is most commonly used for screening large numbers of patients.  It is an easy, affordable alternative to newer one step rapid testing

techniques although it does not provide the same sensitivity or accuracy and must be performed by trained technicians.

The test kits include a reusable slide and liquid reagents.  Liquid reagents have a shelf life of twelve months and require refrigerated storage (2-8ºC).
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	         Test Cards   -   Flow-Through Membrane 


	Test Card Format
A whole blood, plasma, or serum, sample is added to the test device. Enzyme conjugate solution and substrate reagent are then added sequentially. Test results are read visually on the presence or absence of test dots on the test membrane and require no other instruments. The test is highly sensitive and easy-to-use. Test results can be obtained in a few minutes.
Small bottles of enzyme or colloidal gold conjugate solution and substrate reagent are included with the test device.
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	          Dip-Stick & Dip-Stick Comb Tests  -  Solid-Phase Memrane


	Dip-Stick Format
Antigens for this type of assay are mobilized in form of lines or discrete dots onto a solid membrane. The “comb” format of this assay uses a solid matrix with teeth attached to one another to which the antigen is fixed in form of dots or lines. Appropriate control antigens are similarly included. 

Patient samples (whole blood, plasma, or serum) are placed in wells spaced to accommodate each tooth of the comb device or individual reaction cuvettes for individual dipsticks, as appropriate, to allow the test antigen to bind to the strip. The tests are the developed with signal reagent. 

The results are visualized as a spot, dot or line, and require less than 30 minutes to develop although some assays can take longer. The reagents do not require refrigeration.
	
[image: image6.wmf] 




	          Micro-Well Plates    -   ELISA


	Micro-Well Test Format
The microwells enzyme immunoassay (ELISA) gives qualitative, semi-quantitative, or most often quantitative results. It is designed for laboratory use and is ideal for testing large quantities of samples while keeping the cost/test to a minimum.

In test procedures, sample specimen is allowed to react simultaneously with antibody enzyme conjugate and antibodies immobilized on the solid phase of the well.  Unbound enzyme conjugate is removed by tap water rinse and then incubated with special substrate solutions.  

Quantitative results are determined using an optical density well micro well reader.  Test kit ingredients and procedures vary. Micro Elisa kits have a shelf life of approximately twelve months and require refrigerated storage (2-8ºC).  All kits are formatted into 12 strips of 8 breakaway micro wells, totally 96-wells. 
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