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ABSTRACT — OBJECTIVE: Periotron 8000® 

is an electronic instrument that quantifies 
the volume of gingival crevicular fluid and 
saliva. Previous literature has proposed use 
of different fluids for calibration of the in-
strument, including human serum. The ob-
jectives were to compare different fluids 
used for instrument calibration, determine 
the correlations, and the most appropriate 
conversion equation for the model. 

MATERIALS AND METHODS: The fluids 
evaluated were physiological saline, human 
serum, fetal bovine serum, and saliva. The 
Periotron 8000® instrument was calibrated 
with each fluid, and the correlation between 
these substances was analyzed. The calibra-
tion data were adjusted to a straight line, 
a second-, third-, and fourth-degree poly-
nomial. R2 (goodness-of-fit) values and the 
root mean square error (RMSE) were calcu-
lated for each regression model.  

RESULTS: All the correlations were sig-
nificant. However, saliva correlated more 
strongly with physiological saline solution. 
The fourth-degree polynomial was the most 
accurate as a conversion equation because it 
presented higher R2 and lower RMSE.

CONCLUSIONS: The four fluids evaluated 
are useful to calibrate the Periotron 8000® 

instrument because they produce accurate 
regression models. Using saliva as a refer-
ence, the best fluid for calibration is physio-
logical saline solution. 
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INTRODUCTION

Gingival crevicular fluid (GCF) can behave as tran-
sudate under physiological conditions or inflamma-
tory exudate under pathological conditions. This 
fluid is released in the gingival sulcus from the con-
nective tissue due to increased permeability of blood 
capillaries present under the epithelium of the sul-
cus1. GCF is a critical factor in the ecology of the 
periodontal pocket because it serves as a protective 
barrier and allows measurement of the rate of growth 
of subgingival microorganisms. Moreover, GCF is a 
potential marker for periodontal diseases1. The com-
position of GCF reflects the state of inflammation of 
gingival and periodontal tissues, and analysis of this 
fluid can provide information about the pathogenesis 
of periodontal disease2.
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instrument. The results were obtained in Periotron 
units and transferred to the calibration table. This 
procedure was performed for all samples.

STATISTICAL ANALYSIS

Based on the results obtained, a table with Pearson’s r 
value was created to determine the correlation between 
the three calibration fluids and saliva and different re-
gression models were built using the computer program 
“Excel” to determine the most accurate conversion 
equation. The data were adjusted to a straight line, a 
second-, third-, and fourth-degree polynomial. Polyno-
mials are algebraic expressions with two or more vari-
ables and constants. These expressions were obtained 
from the calibration data and provided equations that 
allowed conversion of Periotron units to microliters. 
The R2 value, which indicates goodness-of-fit, and the 
root mean square error (RMSE) were calculated for 
each model. R2 values range from 0 to 1. Values closer 
to 1 indicate a better fit. RMSE measures the amount of 
error between two datasets, i.e., compares a predicted 
value with an observed or known value.

RESULTS

The calibration results shown as mean Periotron 
units for all samples are presented in Tables 1 to 4.

A table with Pearson’s r values (Table 5) based on 
calibration data was built to determine the correla-
tions between the evaluated fluids. All relationships 
were significant (p-values under 0.05) and the best 
matched correlation was between physiological sa-
line solution an saliva (Pearson ś coefficient=0.998). 

In the regression models, calibration data obtained 
from each fluid were adjusted to a straight line, a sec-
ond-, third-, and fourth-degree polynomial. R2 was 
calculated for each polynomial (Figure 1 to 4).

In order to apply to our observations to clinical 
practice, we used the corresponding linear regres-
sion model constructed with the calibration values 
obtained with physiological serum.
The equation for this model was:
Volume (physiological serum, uL) = 
Periotron units/169,59

With this equation we were able to interpolate 
the volume of GCF on the Periotron paper by using 
physiological serum as calibration fluid.

DISCUSSION

With respect to the correlation between fluids, Pear-
son’s r value allowed for assessment of the associa-
tion between two quantitative variables

Absorbent paper strips are used for collecting 
and analyzing GCF, which is absorbed by capillarity. 
This fluid can be collected intra- or extracrevicular-
ly3. The collection is quick, easy, and non-invasive, 
can be applied to individual sites, and allows quan-
tification of the volume of GCF3. Volume of GCF is 
measured by introducing the absorbent paper strips 
into the Periotron®, an electronic device designed to 
quantify this fluid4.

GCF is collected by placing the white portion 
of a Periopaper® strip in the gingival sulcus of the 
patient3.

Periotron® measures the electrical capacitance 
of the sample. The electric field created by oppo-
site charges between the plates of the instrument 
induces molecular polarity, reducing the differ-
ence in electrical potential between the plates and 
increasing electrical capacitance. The analysis 
is rapid and has no detectable effect on the GCF 
sample5. Volume of the sample volume is mea-
sured after calibrating the instrument with differ-
ent fluids5. To the best of our knowledge, no stud-
ies have compared the utility of different fluids in 
calibration of the Periotron® instrument. Chapple 
et al6 recommended performing calibrations with 
human serum owing to similar density and vis-
cosity as that of GCF. Nonetheless, no well-de-
signed studies have analyzed the effectiveness of 
this biological fluid in calibration. The difficulty 
in obtaining human serum and the nature of this 
biological fluid justify comparison between these 
substances in the present study. The primary ob-
jective of this study was to compare the different 
fluids used to calibrate the Periotron 8000® in-
strument. The analyzed substances were human 
serum, animal serum (fetal bovine serum), phys-
iological saline solution, and saliva. The second-
ary objectives were to determine the correlation 
between the analyzed fluids and compare different 
regression methods to assess the most appropri-
ate equation for conversion of Periotron units to 
microliters. Although the most suitable calibration 
fluid is GCF, saliva was used as the reference fluid 
due to the complexity in obtaining sufficient vol-
umes of GCF.

MATERIALS AND METHODS

The analyzed fluids were 0.9% physiological saline 
solution, serum obtained from the researchers’ blood, 
fetal bovine serum, and saliva collected at rest.

As per the calibration protocol, measurements 
were made in the range of 0.1 to 0.9 μL in increments 
of 0.1 μL, and calibration was measured five times 
for each increment and each fluid, totaling 180 mea-
surements. A Periopaper® strip was moistened with 
each solution and placed between the plates of the 
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Table 1. Calibration with physiological saline solution. Table 3. Calibration with fetal bovine serum.

Table 2. Calibration with human serum. Table 4. Calibration with saliva.

Table 5. Correlations between four 
calibration fluids.

Figure 1. Goodness-of-fit of calibration data using physiological 
saline solution. 

Figure 2. Goodness-of-fit of calibration data using human 
serum.
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CONCLUSIONS

The four fluids analyzed were useful to calibrate the 
Periotron 8000® instrument because they produced 
accurate regression models. Using saliva as a refer-
ence, the substance most suitable for calibration was 
physiological saline, which is an advantage because 
saline is more accessible than human serum. Although 
human serum is more commonly used, the results us-
ing physiological saline are more reproducible.

The most suitable equation to convert Periotron 
units to microliters was the fourth-degree polynomi-
al because of its high accuracy.

These results can serve as the basis for future 
studies using other substances.

Pearson’s r value 0 indicates absence of correla-
tion between two variables, whereas values closer 
to 1 indicate a higher correlation between the vari-
ables. All correlations were significant, with values 
higher than 0.9. 

Physiological saline presented the most signifi-
cant correlation with saliva (r = 0.998), followed by 
human serum and fetal bovine serum.

The R2 and RMSE values of the regression mod-
els for the calibration fluids are shown in Table 6. All 
analyzed fluids produced accurate and robust models 
in all cases (R2 was higher than 0.9). The fourth-de-
gree polynomial had the best fit to the model (R2 was 
close to 1 and RMSE was low).

Figure 3. Goodness-of -fit of calibration data using fetal bovine 
serum.

Figure 4. Goodness-of-fit of calibration data using saliva.

Table 6. R2 and root mean square error values of regression models for calibration fluids.
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