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Introduction
Calcium is the most common element in the tooth’s 

structure. In addition, calcium is one of the elements that are 
effective in maintaining dental health. As a result of calcium 
deϐiciency, the tooth becomes brittle and begins to rot. Calcium 
deϐiciency usually occurs in acidic beverage consumption and 
during canal treatment. A study was conducted to determine 
the degree of calcium removal in the root canal dentin after 
17% EDTA, 17% EGTA, 15% EDTAC and 1% tetracycline-HCl 
treatment; later with or without 2.5% NaOCl [1]. Extracted 
single-rooted human teeth were bisected longitudinally and 
the root halves (n = 100) were isolated with nail varnish, 
leaving the root canal exposed. The samples were immersed 
in the test solutions for 1 and 5 minutes, after which the 
amount of calcium ion (Ca2+) release into the solutions was 
determined by ϐlame photometry.

The calcium ions (Ca2+) present in hydroxyapatite crystals 
are one of the main inorganic elements of dentin [2]. It has 
been reported that some chemicals used for endodontic 
irrigation are capable of causing alterations in the chemical 
composition of dentin [3-6]. 

Methods
Determination of calcium in the tooth’s structure is 

very important. Calcium determination, Flame Emission 
Spectrofometry and inductively coupled plasma optical 
emission spectrometry (ICP-OES) methods can be performed. 
These methods can be analyzed in a short time without 
interference effects. In both methods, the calcium in the tooth 
is stimulated and the emission intensity it emits is measured 
as it becomes basic. These emission intensities are directly 
proportional to the calcium concentration. Also, in these 
methods, calibration graph or standard addition method is 
used for calcium determination.

The roots were then bisected longitudinally, and the 
pulp tissue was removed with a toothbrush. All root halves 

(n = 100) were dehydrated in a sterilizer at 120 °C until they 
reached a ϐixed weight, as veriϐied by consistent readings using 
a precision scale (Sartorius, Gotingen, Germany; precision 
= 0.0001 g). Thereafter, the specimens were covered with 
two consecutive layers of nail varnish, leaving the root canal 
surface exposed.

The samples were randomly distributed into the following 
treatment.

Groups:

Group 1: 2.5% NaOCl

Group 2: 17% EDTA

Group 3: 17% EGTA

Group 4: 15% EDTAC

Group 5: 1% Tetracycline-HCl

Group 6: 17% EDTA _ 2.5% NaOCl

Group 7: 17% EGTA _ 2.5% NaOCl

Group 8: 15% EDTAC _ 2.5% NaOCl

Group 9: 1% Tetracycline-HCl _ 2.5% NaOCl

Group 10: Distilled water (negative control)

In each group, the specimens were immersed in a magnetic 
stirrer bath containing 10 ml of test solution for 1 and 5 
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minutes. In groups 1 and 10, the same samples (n = 10) were 
used for 1- and 5-minute treatments.

Calcium is measured between 10 and 1000 ppm 
(mg/L) with Flame emission intensity. Calcium at a lower 
concentration cannot be measured.

Inductively coupled plasma optical emission 
spectrometry (ICP-OES) is a widely used method recently. 
ICP-OES is an advanced high-end method of ϐlame emission 
spectrophotometer. In this method, the energy source 
required for excitation is provided by plasma and its 
temperature is between 4000 and 10000 ⁰C. There is a certain 
wavelength of light to which each element is stimulated. The 
wavelength of the light used for calcium is 455,531 nm. At this 
wavelength, a calibration graph is prepared from standard 
solutions of calcium. Calcium in the tooth is measured using 
the calibration chart. 

The sensitivity of this method is high. Calcium analysis in 
ppm (mg/L) and ppb (μg/L) concentration can be analyzed 
with ICP-OES. In this method, the analysis takes minutes. 
Therefore, it is used in routine analysis.

Conclusion
Using these methods, you can easily analyze the calcium 

found in the structure of the tooth. Also, disinfectant like 
hypochlorite used during canal treatment increases the 

calcium release of the tooth. Therefore, the released calcium 
can also be analyzed using these methods. Here, each sample 
takes at least 5 measurements and gives the results in 
accordance with the scientiϐic representation.
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