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Overview
The objective of this study was to compare quantitatively the capabilities of test solutions to dissolve pulverized forms of pulp and dentin under controlled parameters. Necrotic bovine pulp and dentin were selected as tissues to represent the organic and inorganic components of the smear layer present in instrumented root canals. Based on our results, it seems that NaOCl removes organic components of pulp and dentin effectively. EDTA is likely capable of removing the organic and inorganic substances in the dentin. It also removes some organic components in the pulp. The solubilizing effects of MTAD on these tissues are somewhat similar to those observed for EDTA. The main difference between the actions of these solutions is the affinity of doxycycline present in MTAD for the dentin. 
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Purpose
The purpose of this study was to determine the amount of tissue loss after exposing bovine pulp and dentin to MTAD, three concentrations of NaOCl, 17% EDTA and isotonic saline.
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Materials and Methods
Necrotic bovine pulp and dentin were used in this study as model tissues to simulate human pulp. The capabilities of endodontic irrigants to dissolve pulverized forms of these tissues were compared. Lyophilized tissue samples were mixed for 2 hours at 37°C with MTAD, three concentrations of sodium hypochlorite (NaOCl), 17% EDTA, or isotonic saline. Undissolved tissues were rinsed with water and lyophilized. The change in tissue weight after exposure to an irrigant was measured to quantify solubilization.
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Table 1: Bovine Pulp Weight Change After Exposure to Test Solution
	Test Solution
	Mean Percentage of Weight Loss 

	NaOCl 5.25%
	90.1 (0.6)

	NaOCl 2.60%
	90.3 (0.4)

	NaOCl 1.30%
	83.2 (0.6)

	Isotonic NaCl
	62.2 (0.5)

	EDTA 17%
	51.5 (0.7)

	MTAD
	49.3 (1.9)


The percentages of weight change of the pulp samples after exposure to the test solutions are shown in Table 1. The most efficient pulp solubilizers were 5.25% and 2.60% NaOCl, both of which dissolved this tissue almost completely and equally (>90%). With 1.30% NaOCl the extraction of dry tissue mass was still more than 83%. The remaining test solutions – isotonic saline, 17% EDTA, and MTAD – dissolved the pulp, in that order, from a high of ~62% to a low of ~49%.
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Table 2: Bovine Dentin Weight Change After Exposure to Test Solution
	Test Solution
	Mean Percentage of Weight Change 

	NaOCl 5.25%
	-21.8 (0.5)

	NaOCl 2.60%
	-17.7 (0.4)

	NaOCl 1.30%
	-11.8 (0.6)

	Isotonic NaCl
	  -3.2 (0.1)

	EDTA 17%
	-70.4 (1.8)

	MTAD
	+58.9 (4.1)


The percentages of weight change of the pulverized dentin samples are presented in Table 2. The most efficient solubilizer of dentin was 17% EDTA, which dissolved close to 70% of the dentin mass. The isotonic saline had the least capability to extract dry mass from dentin (~3%), whereas 5.25% NaOCl was able to solubilize approximately 22% of the dentin. Lower concentrations of NaOCl appeared to be progressively less efficient as solubilizers of dentin. In contrast to these extractions results, exposure of dentin to MTAD caused the dentin pellet to gain nearly 60% in weight.
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Conclusion
The results showed that various concentrations of NaOCl removed organic components of pulp and dentin effectively. As pulp solubilizers, 5.25% and 2.60% NaOCl were equal (>90%), and 5.25% NaOCl was capable of dissolving virtually the entire organic component of dentin. EDTA was capable of solubilizing inorganic material in dentin and organic material in pulp and likely also in dentin. It dissolved >70% of the dentin and >51% of the pulp. The solubilizing effects of MTAD on pulp and dentin were somewhat similar to those of EDTA. The major difference between the actions of these solutions was a high binding affinity of doxycycline present in MTAD for the dentin.

