15-minute Rapid Dental Waterline Test Kit

ClearConfirm

Introduction

The objective of this experiment is to evaluate the performance of the ClearConfirm test kit in
detecting bacterial concentrations at various levels from environmental water samples. The ClearConfirm
test kit was assessed using two different sampling methods: (1) a direct 1 mL sample collected directly into
the vial, and (2) a 10 mL sample filtered and saline-adjusted before being introduced into the vial. The
study focused on three bacterial concentration levels: the lower limit of detection, the middle range, and
the upper range. The aim was to determine the accuracy of the test kit by assessing its false positive and

false negative rates under both sampling conditions.

False positives occur when the test incorrectly indicates the presence of bacteria when none are present,
while false negatives occur when the test fails to detect bacteria that are present. This study seeks to
identify the frequency of these incorrect results produced by the ClearConfirm test kit under both
sampling conditions, thereby evaluating the test kit's reliability and accuracy in detecting bacterial

contamination in environmental water samples.
Materials and Sample Preparation

Materials:

e ClearConfirm test vials (70 vials)

e 5mLsyringes (4)

e 10 ml syringes (3)

e Small filters for 10 ml syringes (70)

e 1.0 ml saline vials (70)
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R2A agar plates (21)
Laboratory equipment for plating and counting bacteria (spreaders, markers)

Lab coat, gloves, safety glasses

Sample Preparation:

Control: Saline solution (0.1 % w/w NaCl in distilled water)

Lower limit of detection (500 CFU/mL): Prepare a 1 in 100 dilution using boiled environmental
water sample as a diluent.

Middle range (2,000 CFU/mL): Prepare a 1 in 10 dilution using boiled environmental water sample
as a diluent.

Upper range (10,000 CFU/mL): Environmental sample as is, no dilution.

Experimental Procedure:

Preparation of Control Solution:

Saline solution (0.1% w/w NaCl in distilled water).

Number of tests: 10

Procedure:

1.
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Attach the short filter to the 5 mL syringe.

Draw 1 mL saline vial using a syringe. Pull and push three times.
Transfer 1 mL of the saline-control sample into the ClearConfirm vial.
Mix gently by inverting the vial several times.

Incubate the vial at 20-30°C for 15 minutes.

Observe and record the results after the incubation period.

Condition 1: Vial as is (1 mL of sample with short filter)

Number of tests: 30 (10 repeats for each level as described in sample preparation)
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Procedure:

Y

Attach the short filter to the 5 mL syringe.

Draw 1 mL of the water sample using the syringe.

Untwist the filter and discard the water in the syringe.

Reattach the filter to the empty syringe.

Draw 1 mL saline vial using a syringe. Pull and push three times.
Transfer 1 mL of the saline-filtered sample into the ClearConfirm vial.
Mix gently by inverting the vial several times.

Incubate the vial at 20-30°C for 15 minutes.
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Observe and record the results after the incubation period.

Condition 2: Vial with 10 mL syringe and filter

Number of tests: 30 (10 repeats for each level as described in sample preparation)

Procedure:

—_

Collect 20 mL of water sample to be tested in a clean container.
Attach the short filter to the 10 mL syringe.

Draw 10 mL of the water sample using the syringe.

Untwist the filter and discard the water in the syringe.

Reattach the filter to the empty syringe.

Draw 1 mL saline vial using a syringe. Pull and push three times.
Transfer 1 mL of the saline-filtered sample into the ClearConfirm vial.

Mix gently by inverting the vial several times.
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Incubate the vial at 20-30°C for 15 minutes.

10. Observe and record the results after the incubation period.

For Each Condition:
Plate each sample in triplicate on R2A agar.

Incubate the plates at room temperature (20-25°C).
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Perform initial readings at 3 days and confirmation readings at 7 days.

Results

Plate counting results

Figure 1: Control plates (saline solution) after 72 hours at 25 °C (saline solution samples)

Average Plate Count- 0 CFU/mL

Control (Saline Solution):

o No growth observed on plates

Figure 2: Sample plates (no dilution) after 72 hours at 25 °C (10 pl each plate)
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Average Plate Count: 4,133 CFU/mL

Figure 3: Sample plates (1 in 10 dilution) after 72 hours at 25 °C (10 pl each plate)

Average Plate Count: 1,366 CFU/mL

Figure 4: Sample plates (1 in 100 dilution) after 72 hours at 25 °C (10 pl each plate)

Average Plate Count: 1000 CFU/mL
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Figure 5: Control samples (0.1% w/w NaCl) before 15 minutes incubation at Room Temperature

No color change observed in any of the control vials.
All controls have pinkish purple color.

Condition 1: 1 mL of sample with 1 mL of saline solution

Figure 7: Samples 1 to 10 before 15 minutes incubation at 25 °C (Upper limit 10,000 CFU/mL)
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Samples 1,2,3,4,5,6,7,8,9,10 changed the color

All samples changed the color to clear greyish-purple after 15 minutes, with the color remaining stable at
the 15 minutes mark.

Figure 9: Samples 11-20 before 15 minutes incubation at 25°C (Middle limit 2,000 CFU/mL)

Figure 10: Samples 11 to 20 after 15 minutes incubation at 25°C (Middle limit 2,000 CFU/mL)
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Samples 11,12,13,14,15,16,17,18,19,20 changed the color

All samples changed color to clear grey after 15 minutes, with the color remaining stable at the 15
minutes mark.
Figure 11: Samples 21 to 30 before 15 minutes incubation at 25°C (Lower limit 500 CFU/mL)

Samples 22,23,24,25,27,28,29,30 changed the color after 15 minutes, with the color remaining stable at
the 15 minutes mark.

Samples 21,26 did not change the color.
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Summary Condition 1:
Upper Limit (4,133 CFU/mL):

e Positive Results: 10 out of 10 (Samples 1,2,3,4,5,6,7,8,9,10)
¢ False Negative Results: 0 out of 10
e Average Plate Count: 4133 CFU/mL

Middle Limit (1,366 CFU/mL):

e Positive Results: 10 out of 10 (Samples 12,13,14,15,17,18,19,20)
o False Negative Results: outof 10
e Average Plate Count: 1366 CFU/mL

Lower Limit (1,000 CFU/mL):

e Negative Results: 8 out of 10 (Samples 21,22,23,24,25,26,27,28,29,30)
e False Negative Results: 2 out of 10 (Samples 21,26)
e Average Plate Count: 1000 CFU/mL

False Positive and False Negative Rates:

o False Positive Rate: The proportion of tests that incorrectly indicate the presence of bacteria
when none is present.

e |nthis experiment, false positives were not observed in the control samples, so the false positive
rate was 0%.

o False Negative Rate: The proportion of tests that fail to detect bacteria when the actual
concentration is above the detection threshold. This rate was observed as follows:
o Upper Limit (4,133 CFU/mL): 0 % false negative rate (0 out of 10 samples).
o Middle Limit (1,366 CFU/mL): 0 % false negative rate (0 out of 10 samples).
o Lower Limit (1,000 CFU/mL): 20% false negative rate (2 out of 10 samples).

Plate counting results

Figure 13: Sample plates (no dilution) after 72 hours at 25 °C (10 ul each plate)
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Average Plate Count: 4,833 CFU/mL

Figure 14: Sample plates (1 in 10 dilution) after 72 hours at 25 °C (10 pl each plate)

.

Average Plate Count: 1,733 CFU/mL

Figure 15: Sample plates (1 in 100 dilution) after 72 hours at 25 °C (10 pl each plate)

Average Plate Count: 1,133 CFU/mL
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Condition 2: 10 mL syringe and 1 mL of saline solution

Figure 16: Samples 1A to 10A before 15 minutes incubation at 25 °C (Upper limit 10,000 CFU/mL)
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Samples 1A,2A,3A,4A,5A,6A,7A,8A,9A,10A changed the color

All samples changed the color to clear greyish-purple after 15 minutes, with the color remaining stable at

the 15 minutes mark.

Figure 18: Samples 11A to 20A before 15 minutes incubation at 25°C (Middle limit 2,000 CFU/mL)
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Samples 11A,12A,13A,14A,15A,16A,17A,18A,19A,20A changed the color

All samples changed the color to clear grey after 15 minutes, with the color remaining stable at the 15
minutes mark.

Figure 20: Samples 21A to 30A before 15 minutes incubation at 25°C (Lower limit 500 CFU/mL)
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Figure 21: Samples 21A to 30A after 15 minutes incubation at 25°C (Lower limit 500 CFU/mL)
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Samples 21A,22A,23A,24A,25A,26A,27A,28A,29A,30A changed the color

All samples changed the color to clear grey after 15 minutes, with the color remaining stable at the 15
minutes mark.

Summary Condition 2:
Upper Limit (4,833 CFU/mL):

o Positive Results: 10 out of 10 (Samples 1A, 2A, 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A)
o False Negative Results: 0 out of 10
e Average Plate Count: 4,833 CFU/mL

Middle Limit (1,733 CFU/mL):

o Positive Results: 10 out of 10 (Samples 11A, 12A, 13A, 14A, 15A, 16A, 17A, 18A, 19A, 20A)
o False Negative Results: 0 out of 10
e Average Plate Count: 1,733 CFU/mL

Lower Limit (1,133 CFU/mL):

o Positive Results: 10 out of 10 (Samples 21A, 22A, 23A, 24A, 25A, 26A, 27A, 28A, 29A, 30A)
o False Negative Results: 0 out of 10
e Average Plate Count: 1,133 CFU/mL

Explanation and Description of Result

False Positive Rate:
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e The test kit did not produce any false positives in the samples tested, resulting in a 0% false

positive rate.

False Negative Rate:

e UpperLimit (4,833 CFU/mL): 0 out of 10 samples (0%) were false negatives.
e Middle Range (1,733 CFU/mL): 0 out of 10 samples (0%) were false negatives.
e Lower Limit (1,133 CFU/mL): 0 out of 10 samples (0%) were false negatives.

Table 1: Real and Expected Results of Aqua Vial Quick Check test Kit

Sample Group Sample ID Expected Result Real Result Result Category
. Negative )
Control 1 Negative True Negative
Negative Negative .
Control 2 True Negative
Control Negative Negative .
3 True Negative
Control 4 Negative Negative True Negative
Control 5 Negative Negative True Negative
Control 6 Negative Negative True Negative
Control - Negative Negative True Negative
Control 8 Negative Negative True Negative
Control 9 Negative Negative True Negative
Control 10 Negative Negative True Negative
Condition 1:
1 mL Sample with 1 mL Saline Solution
Upper Limit " . .
Positive Positive True Positive
(4,133 CFU/mL)
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Upper Limit " . .
2 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit . . .
3 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit " . .
4 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit " . .
5 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit . . .
6 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit " . .
7 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit " . .
8 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit . . .
9 Positive Positive True Positive
(4,133 CFU/mL)
Upper Limit " . .
10 Positive Positive True Positive
(4,133 CFU/mL)
Middle Range " . .
11 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range L o .
12 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
13 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
14 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range . o .
15 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
16 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
17 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
18 Positive Positive True Positive
(1,366 CFU/mL)
Middle Range " . .
19 Positive Positive True Positive
(1,366 CFU/mL)
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Middle Range
(1,366 CFU/mL)
Middle Range
(1,366 CFU/mL)
Middle Range
(1,366 CFU/mL)
Lower Limit
(1,000 CFU/mL)
Lower Limit
(1,000 CFU/mL)
Lower Limit
(1,000 CFU/mL)
Lower Limit
(1,000 CFU/mL)

Lower Limit (1,000

CFU/mL)
Lower Limit
(1,000 CFU/mL)
Lower Limit (
1,000 CFU/mL)
Lower Limit
(1,000 CFU/mL)

Upper Limit
(4,833 CFU/mL)
Upper Limit
(4,833 CFU/mL)
Upper Limit
(4,833 CFU/mL)
Upper Limit
(4,833 CFU/mL)
Upper Limit
(4,833 CFU/mL)
Upper Limit
(4,833 CFU/mL)
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Upper Limit " . .
7A Positive Positive True Positive
(4,833 CFU/mL)
Upper Limit " . .
8A Positive Positive True Positive
(4,833 CFU/mL)
Upper Limit . . .
9A Positive Positive True Positive
(4,833 CFU/mL)
Upper Limit " . .
10A Positive Positive True Positive
(4,833 CFU/mL)
Middle Range " . .
11A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range . . L
12A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
13A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
14A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
15A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
16A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
17A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
18A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range . . L
19A Positive Positive True Positive
(1,733 CFU/mL)
Middle Range " . .
20A Positive Positive True Positive
(1,733 CFU/mL)
Lower Limit . . ..
21A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . L
22A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . ..
23A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . ..
24A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit 25A Positive Positive True Positive
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(1,133 CFU/mL)

Lower Limit L . .
26A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit L . .
27A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . ..
28A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . ..
29A Positive Positive True Positive
(1,133 CFU/mL)
Lower Limit . . ..
30A Positive Positive True Positive
(1,133 CFU/mL)
Conclusion
Table 2: False Positive and False Negative Rates
Condition True True True False False
(Actual Plate .. Positive . Negative Negative Negative
Positive Negative
Count) Rate Rate s Rate
Controls - 10 100% 0 0%
Condition 1: 1 mL Sample with 1 mL Saline Solution
Lower Limit
(1,000 80% - - 2 20%
CFU/mL)
Middle Range
(1,366 10% - - 0 20%
CFU/mL)
Upper Limit
(4,133 100% - - 0 30%
CFU/mL)
Total
o) - - o)
Condition 1 93.3% 2 6.7%
Condition 2: 20 mL Syringe with 1 mL Saline Solution
Lower Limit
(1,133 80% - - 0 0%
CFU/mL)
Middle Range
(1,733 10% - - 0 0%
CFU/mL)
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Upper Limit

(4,833 10 10 100% - - 0 0%
CFU/mL)
Total
30 9 - - K
Condition 2 30 100% ° .
Overall 60 58 96.7% - 100% 2 3.3%
Summary

The study aimed to evaluate the performance of the ClearConfirm vials in detecting bacterial
concentrations at various levels from environmental water samples.

The results are summarized as follows:

e Controls: All controls were true negatives, with a 100% true negative rate and no false positives.

e Condition 1: 1 mL Sample with 1 mL Saline Solution:

O

Lower Limit (1,000 CFU/mL): Achieved an 80% true positive rate with a 20% false negative
rate.

Middle Range (1,366 CFU/mL): Achieved a 100% true positive rate with a 0% false
negative rate.

Upper Limit (4,133 CFU/mL): Achieved a 100% true positive rate with a 0% false negative
rate.

Total Condition 1: Achieved a 93.3% true positive rate and a 6.7% false negative rate.

e Condition 2: 20 mL Syringe with 1 mL Saline Solution:

O

Lower Limit (1,133 CFU/mL): Achieved an 80% true positive rate with a 20% false negative
rate.

Middle Range (1,733 CFU/mL): Achieved a 100% true positive rate with a 0% false
negative rate.

Upper Limit (4,833 CFU/mL): Achieved a 100% true positive rate with a 0% false negative
rate.

Total Condition 2: Achieved a 100% true positive rate and a 0% false negative rate.

e Overall Summary:
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o True Positive Rate: 96.7%
o True Negative Rate: 100%

o False Negative Rate: 3.3%

Overall Summary:

The ClearConfirm vials exhibited high accuracy in detecting bacterial concentrations. The overall true
positive rate was 96.7%, reflecting the vials' effectiveness in identifying the presence of bacteria across
different conditions. There were no false positives, demonstrating a perfect true negative rate of 100%. The
false negative rate was 18.3%, indicating room for improvement in detecting lower bacterial concentrations.

Conclusion Statement on ClearConfirm vials

The ClearConfirm vials demonstrated strong performance in bacterial detection across various
concentrations. The vials achieved a true positive rate of 100% for upper limit and middle limits using both
the 1 mL sample and 20 mL syringe methods. Overall, the true positive rate across all conditions was 96.7%,
reflecting the kit's high efficacy in identifying bacterial contamination. Notably, no false positives were
observed, affirming the vials' reliability. The false negative rate was 3.3%, indicating a high sensitivity for
detecting bacterial presence. Additionally, the vials consistently changed color after 15 minutes, with the
color remaining stable at the 15 minutes mark, indicating a reliable and timely detection response. These
results suggest that the ClearConfirm vials are highly effective and reliable for bacterial detection, with only
a minimal rate of false negatives, primarily at lower concentrations.
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