BANA Test

Chairside Malodor and Periodontal Risk Assessment

The BANA Test is a fast and inexpensive, 5-minute, chairside test to detect oral malodor and periodontal risk. The result of 15 years of research and 44 published studies, the BANA Test uses simple smears of tongue coatings or subgingival plaque to detect three malodorous anaerobic bacteria that are also highly associated with periodontitis; Porphyromonas gingivalis, Treponema denticola and Bacteroides forsythus (1-4).

How it Works:  Anaerobic bacteria contain enzymes that can hydrolize peptides. Only Porphyromonas gingivalis, Treponema denticola and Bacteroides forsythus possess significant amounts of a unique enzyme not found in over 60 other oral microorganisms (3). Taking advantage of this unique characteristic, researchers at the University of Michigan developed a synthetic peptide, Benzoyl-DL-arginine-B-napthylamide (BANA, for short) to detect the presence of the shared enzyme. When samples containing any of the three bacteria are placed on a BANA impregnated test strip, a hydrolytic reaction turns the strip a distinctive blue color. The darker the blue, the more organisms present. Blood, and saliva do not hydrolyze BANA and do not interfere with the test, but blood in the sample may obscure the visualization of the blue color.

Despite the highly sophisticated chemistry employed, the BANA Test is extremely simple and easy to use. Samples are simply placed on a BANA impregnated test card and gently heated in a toaster-sized, countertop incubator. The entire process, including sample collection, takes only a few minutes.

Preparation

Remove a BANA test strip from the bottle just prior to use. The BANA Test reagents are sensitive to light and humidity. Do not leave the bottle open or the strips exposed any longer than necessary. Record the patient’s name and date in the spaces on the BANA Test strip.

Tongue Samples

· Wipe a cotton tip swab on the posterior dorsum of the tongue, removing as much coating material as possible. (Figure 1)

· Wipe the coated swab onto the lower reagent pad on the BANA test strip. Concentrate the wipe in a small area. Use light pressure to avoid abrading the reagent pad. (Figure 2)

Plaque Samples

1. Toothpick method

Use a soft wood toothpick like the STIM-U-DENT®. Insert the toothpick interproximally. Choose dental papilla that appear to be inflamed. Remove the toothpick and record whether there is any bleeding about the papilla. (Figure 3)
Take the toothpick and wipe each side onto the same spot on the lower reagent pad. Take a new toothpick and sample a second dental papilla in another quadrant. Wipe both sides onto a different zone of the reagent strip. Sample any additional areas of concern using additional test strips if necessary. Discard the toothpicks as with any bacterially contaminated material. (Figure 4)

2. Curette Method

Remove supragingival plaque prior to sampling. Use a curette to obtain subgingival plaque from the apical third of any deep pocket. Apply the specimen to the lower test pad on a BANA Test strip. Before taking another specimen, wipe the curette on a clean cotton gauze pad to prevent carry-over of plaque. (Figure 5)
Running the Test

1. After all desired sites have been sampled and transferred, moisten the upper pad of the test strip (salmon colored pad) with distilled water on a cotton swab. (Figure 6) Do not use tap water. The pad should be just moist, not wet. Too much water can dilute the blue color over a larger area, possibly making it too faint to see, and being interpreted as a false negative result.

2. Fold BANA Test strip at the perforation mark so that the upper and lower pads meet. 

3. Place the BANA Test strip into one of the top slots of the incubator. The incubator cycle begins when the indicator light comes on. Incubation is complete when the bell sounds. 

4. Remove the card from the incubator and separate the lower portion of the test strip at the perforation and discard as contaminated waste. Caution:  the lower portion may contain residual traces of pathogenic bacteria, viruses and beta-naphthylamine, a potentially carcinogenic end product of BANA hydrolysis. The amount of residual naphthylamine is well below levels that might elicit concern, but caution is always advised. Avoid handling the lower portion of the test strip, which contains the original plaque sample. (Figure 9)

5. Evaluate the BANA Test results by comparing the upper, salmon-colored reagent pad with the sample chart on the BANA Test bottle label. Record the results for each plaque sample as either negative, weakly positive or positive. Record the result in the patient’s chart and/or preserve the BANA Test strip by sealing the upper salmon-colored strip with clear, non-porous tape and attach it to the patient’s chart for future reference. The blue color of a positive test is permanent.

Interpreting BANA Test Results:

Dental professionals should use their clinical judgment when interpreting BANA Test results, which may differ between patients. Tests should be compared over time for each patient in the context of the patient's clinical status, oral hygiene, compliance with home care and overall general health. Clinicians should also be aware that BANA positive bacteria may exist as microcolonies in discrete zones of the plaque or tongue sample and pay attention to the intensity of the color as well as the total area of the color reaction. Although there may be gradations in the intensity and total area of blue color, any blue color indicates the presence of BANA positive organisms. (Figure 10)

Occasionally, some of the plaque sample may transfer to the upper test matrix during the incubation, obscuring the tests result. In that case, a blue color around the periphery of the transferred sample would still be classified as a positive result. If the upper test matrix is completely obscured by the sample, repeat the test.

Positive Reaction:  This appears as a distinct blue color in very small zones or over the entire contact area of the plaque or tongue sample. . A positive reaction indicates
 that > 10,000 colony-forming units (CFUs) of the BANA-anaerobes are present in the sample . These levels are often seen in patients with either clinical periodontal disease or malodor.
Generally, a positive result indicates the presence of low levels of the bacteria capable of producing foul smelling compounds such as H2S, butyric acid, propionic acid, etc.

Weak Positive Reaction:  This appears as a faint blue color in small zones or over the entire contact area of either the tongue or plaque sample. A faint intensity indicates the presence of one or more of the BANA positive species at low levels in a plaque or tongue sample. Weak reactions should be evaluated in the context of the patient's history of periodontal disease and current clinical status as well as to the level of malodor than can be detected by the clinician.

Generally, a weak positive result indicates the presence of low levels of bacteria capable of producing foul smelling compounds. If the Bana test is only weakly positive, the clinician may choose to reinforce oral hygiene procedures.

Negative Reaction:  No color indicates that the BANA anaerobes cannot be detected in the plaque or tongue sample, i.e., below 10,000 CFUs at the sampled site. A negative BANA Test usually indicates periodontal health and no oral malodor. If the BANA Test is negative in the presence of clinical disease, two possibilities exist. It might be a technical error due to poor sampling technique or handling or it’s possible that the infection/malodor involves non-BANA bacterial species. In these cases, the BANA Test should be repeated making sure that an adequate plaque sample has been taken and carefully tested. If a second test of a patient with clinical disease/oral malodor is also negative, then alternative bacterial detection procedures should be used, such as culturing or DNA probes.

Background of the BANA Test

The BANA Test is based on a modification of the BANA hydrolysis test of Loesche et al.  The anaerobic bacteria Porphyromonas (Bacteroides) gingivalis, Bacteroides forsythus and Treponema denticola are able to hydrolyze the BANA reagent. The BANA Test can detect these species in plaque samples with an accuracy that is comparable to that obtained with DNA probes and immunological reagents to these organisms (1). Most investigators have associated these three bacterial species with periodontal disease. A recent study of over 13,000 plaque samples tested with 40 different DNA probes showed that the BANA organisms P gingivalis, T. denticola and B.forsythus were the only species associated with deep pockets and with bleeding . Given that these three bacteria are linked to most forms of periodontitis and malodor, a test capable of detecting their enzymatic activity in subgingival plaque samples at discrete sites can be a useful adjunct to the conventional diagnosis and management of periodontitis and halitosis due to periodontal disease.

Volatile sulfur compounds, tongue coating, deep fissures, and BANA positive bacteria on the tongue, are all associated with oral malodor. For example, the BANA test scores of tongue samples are correlated with tongue odor and mouth odor. The reduction of malodor as a result of treatment is associated with a decrease in the number of BANA positive tongue samples (9, 10).These findings suggest that the BANA positive bacteria are contributing to the foul smelling volatile fatty acids and sulfur compounds in the breath.

Specifications of the BANA Test The BANA Test is a plastic strip to which is attached two separate reagent matrices. The lower white reagent matrix is impregnated with N-benzoyl-DL-arginine-B-napthylamide (BANA). Subgingival plaque samples are applied to this lower matrix. The upper buff reagent matrix contains a chromogenic diazo reagent, which reacts with one of the hydrolytic products of the enzyme reaction forming a blue color. The blue color appears in the upper buff matrix and is permanent. The intensity of the color determines whether it is a positive or weak reaction

Precautions: The BANA Test is for in vitro use only. To preserve the shelf life of the test strips, ensure that top to the dispensing bottle is tightly closed on the bottle after removing a test strip, and the desiccant is contained within the dispensing bottle. The test strips are vulnerable to humidity and need to be stored in a humidity-controlled bottle at all times. The test strips are slowly inactivated by sunlight, and should not be exposed to direct sunlight for long periods of time. Test strips should only be removed from the storage bottle just prior to use.

For more information on the BANA Test, see the instructions for use and the other data on the website.
Materials Required:
1. BANA Test Strips

2. BANA Incubator.

3. Scaling curette (Gracey 11/12 13/14) or wedge-shaped toothpicks such as the Stim‑U​Dent.

4. Distilled water.

5. Cotton balls or wetting applicator bottle.

Technical Specifications of the BANA Incubator:

· Voltage:
120 VAC, 60 Hz

· Amperage:
170 mA

· Watts:
20 W

· Two BANA Test strips can be incubated simultaneously.
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