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ABSTRACT

Background and Methods:: Evaluate the effects of antiviral hydrogen peroxide in different percentage (1%, 2%, 3%) 
applied at different time intervals on commercially pure titanium surfaces in prostheses and calculate the amount 
of titanium ions release, eighty of commercially pure titanium samples were divided in to (4) groups according the 
concentration of hydrogen peroxide that exposed to different time interval (5 ,10,15,30) mint as aging time, cpTi 
samples were coded, the quantities of ions released of (Ti) were measured for each solutions, after the immersion time 
was finished. 

Result: After immersion time, (Ti) ion release in solution with (1% H2 O2) present in small amount in of all exposure 
time, while 3% H2O2 solution (Ti) ion release in large amount when compare with control (immersed in deionize 
water) when compare between four immersion solutions after various immersion times, a statistically significant 
difference occur at (p ≤ 0.05). 

Conclusion: Antiviral hydrogen peroxide usage as a therapeutically agent in different concentration and immersion in 
different time lead to release of ions (toxic ions), release of (Ti) ions increase with the more in the (H2O2) concentration 
and increase in the time of exposure to it.
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INTRODUCTION

Materials of implants are commonly made of 
titanium. Success of commercially pure titanium in 
osseointegration of implants this payable more attention 
usage of titanium in dentistry [1]. Different therapeutic 
agents used in the mouth, titanium alloys properties 
affected by these various materials. Hydrogen peroxide 
(H2O2) and fluoride frequently used in dentifrices, 
mouthwashes, chewing gums [2-5]. Numerous studies 
said after exposure to therapeutic agent for example 
hydrogen peroxide. Titanium and its alloys subjected 
to corrosion, degradation process of titanium lead to 
(Ti) ions release from titanium alloys to the around 
area occurring inflammation of implant [6]. Through 
corrosion, release elements from casting alloys through 
the body for little times, days and more times for months 
[7]. A suitable substance for titanium ions determination 

by spectrophotometric the ascorbic acid is [8]. 
Hydrogen peroxide antiviral mouthwash used against 
viral infections, presented in various studies as (1, 1.5) 
percentage daily rinse follow up after two years. In 
vitro study originate that (3%) mouth wash with H2O2 
rinse within 1-30 mint before oral surgery this lead to 
reduce the number of microorganisms in the oral cavity 
excellently inactivated adenovirus [9,10].

Aim
We aimed to assess the effects of antiviral hydrogen 
peroxide in different percentage (1%, 2%, 3%) applied 
at different time intervals on commercially pure titanium 
surfaces in prostheses and calculate the amount of 
titanium ions released.

MATERIAL AND METHODS

Eighty samples of commercially pure titanium (grade2, 
Orotic, lot 3754) was used in this study that are generally 
used as dental casting alloy and material of implant, 
dimensional of samples (20* 10 * 0.6) mm were designed 
according to ADA(ADA, 2002) [11]. After samples 
preparation and polishing, isopropyl alcohol should use 
for cleaning the sample for fifteen mint and then for ten 
mint wash within distilled water.
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Immersion test
Total samples of (cpTi) used in this study divided to five 
specimens immersed in each of four types of solution 
(1%, 2% and 3%) concentration of hydrogen peroxide: 

Samples immersed in deionize water (control group).

Samples immersed in 1% hydrogen peroxide (H2O).

Samples immersed in 2% hydrogen peroxide (H2O).

Samples immersed in 3% hydrogen peroxide (H2O).

Samples was divided in to (4) groups according the 
concentration of hydrogen peroxide that exposed to 
different time interval (5 mint,10 mint,15 mint,30mint, 
as aging time) according to recommended used hydrogen 
peroxide mouth wash for one mint up to four times daily, 
(cpTi) specimens were coded, the quantities of ions 
released of (Ti) were measured for each solutions, after 
the immersion time was finished.

Analysis of titanium ions release with 
spectrophotometric determination with (Ascorbic 
acid)
Analyzed titanium metallic ions release in solution by 
spectrophotometer, to determination a small amounts of 
(Ti) with ascorbic acid reaction made (yellow complex) 
formed for the spectrophotometric The ascorbic acid 
substance prepared by dissolving (L-ascorbic acid) two 
and half gram in water and (1g) of sodium bisulfite, 
diluting to (hundred ml). Then addition of (sodium 
bisulfite) to form (dehydro ascorbic acid). From 
(potassium titanium oxalate) was prepared a standard 
solution of (Ti). After immersion, time completed of 
samples collected (2 mL) of hydrogen peroxide of (1%, 

2%, 3%) of each time exposure, in sterile recipients at 
four °C and then mixed with ascorbic acid to form yellow 
complex, then analyzed with spectrophotometric.

Statistical analysis

One-way analysis of variance (ANOVA p<0.05), multiple 
analysis rang test of control, and four immersion 
solutions were statistically analyzed metallic ion release.

RESULTS

Hydrogen peroxide is one of the materials that present in 
mouthwash in deferent concentration that can affect the 
metal surface. Behavior of titanium and its alloys effects 
by (H2O2) submitted the corrosion [5].

Titanium ion releases

The value of mean of (Ti ion release), of control, and 
four immersion solutions with different concentration 
of hydrogen peroxide (1%,2% and 3%) after exposure 
to various time interval are shown in Figure 1. After (5, 
10, 15 and 30) mint of immersion, Ti ion release in small 
amount in solution with (1% H2O2) of all exposure time, 
while in (3% H2O2) Ti ion release in large amount when 
compare with control (immersed in deionize water) 
as shown in Figure 1. Ti ion release, test of multiple 
analyses rang of four immersion and control solutions 
with different concentration of hydrogen peroxide (1%, 
2% and 3%). Table 1 shown statistically significant 
difference (at p≤0.05) for four immersion solutions after 
various immersion times.

Figure 1: Mean of Ti ion release after exposure to different concentration of H2O2 after various immersion times, A: 5min immersion time, B: 
10 min immersion time, C: 15 min immersion time D: 30 min immersion time.
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DISCUSSION

The usage of dental gels and mouthwashes having 
hydrogen peroxide as a preventive agent has improved 
in recent years. However high (H2O2) concentration 
affects the resistance of titanium and its alloys corrosion, 
causing in release of metal ions from dental appliances 
and prosthesis [12,13].

The objective of my study was to investigated the 
hydrogen peroxide agents effectively with different 
concentration and with different time exposure on the 
titanium surface, results was showed that the higher 
content of ion release of (Ti) was found in the solution 
of H2O2 of concentration 3% of all time interval, when 
compare with control and among groups, When titanium 
exposure to (H2O2), phenomenon will take place at the 
metal interface, a thin poorly crystalline oxide layer 
(2-6 nm) were formed by oxidation reaction. This oxide 
film is denser than when the metal immersion in the 
saline solutions for likes time. Although the mechanism 
of titanium alloys corrosion faster by the presence of 
hydrogen peroxides containing solution [14].

This vitro studies suggested that peroxide produced 
by inflammatory cells and therapeutically substances 
caused discoloration in titanium alloys and signs of 
pitting corrosion [15].

After exposure titanium surfaces to hydrogen 
peroxide, lactic acid and fluorides, when analyzed the 
morphological aspects of samples showed changes of 
titanium surfaces with (0.1-10) % H2O2 [15,16].

Implants fixed prosthesis, orthodontics and removable 
dentures made from commercially pure titanium, when 
exposed to any intraoral immersion should prevent 
products with more acidic pH, attendance of reactive 
material, O2 concentration, and temperature. Many 
studies were investigated, the corrosion of titanium 
potential in electrolytic, after immersion every (day or 
every (2) weeks) titanium oxide film was damage and 
lead to release of (Ti) ions [17,18].

Faverani, et al. [19], said “cola soft drink and artificial 
saliva did not alter the surface topography of the 
(cpTi and Ti-6Al-4V) alloy but bleaching agents (35% 
carbamide peroxide and 35% hydrogen peroxide) 
caused significant changes in the surfaces topography 
of both materials tested and can affect the long term 
success of the implant”. 

This study suggested that the release of metallic (Ti) ions 
from titanium-based structures around the areas of peri 
implant, stimulate the attraction of macrophages and (T 
lymphocytes) from the immune system and corrosion 
occurrences, this is agreement with the findings of 
the present study [12,20,21]. Gölz, et al. [22] said "Any 
metal in human body is a potential source of toxicity. 
Corrosion has observed in hip implants, bone screws, 
and plates. Some experiments conducted revealed 
release of metallic ions from dental implants that lead to 
alterations in the passive layer due to changes in the oral 
environment causes corrosion".

Corrosive material that present in saliva for example 
(chloride ions, H2, free radicals, sulfide, and dissolved 
O2. Acidic foods and attendance of infection will 
reduction salivary pH about (two to three), which has 
a harmful effect on Ti alloy prostheses when present in 
high concentrations that exposed sign of corrosion [23].

This is agreement with the findings of the our study, this 
study was evaluated the effect carbamide act as bleaching 
agents has affect to corrosion resistance of titanium, 
(35% H2O2) at (pH 7) was exposure to the implant and 
supporting structure changes the surfaces of implant 
and abutment, after exposure to hydrogen peroxide at 4 
min [24-26]. Sam, et al. [27] said “Metal ions released 
can pass in the bloodstream and can health affect, this 
study show there is a significant increase in releasing (Ni 
ions), while there was no significant increase in release 
(Ti) ions” . This study disagreement with the findings of 
the present study.

Zhu, et al. [28] said “In vivo study, ten ppm of (Ti) ions 
release in the peri-implant tissues may affect the process 

Table 1: Anova of Ti ion release after different immersion times.

 Sum of Squares df Mean Square F Sig
Ti 5 min

Between Groups 0.002 3 0.001
1.73E+33 0With Groups 0 16 0

Total 0.002 19  
Ti 10 min

Between Groups 0.007 3 0.002
1.73E+33 0With Groups 0 16 0

Total 0.007 19  
Ti 15 min

Between Groups 0.27 3 0.009
2.28E+33 0With Groups 0 16 0

Total 0.27 19  
Ti 30 min

Between Groups 0.11 3 0.037
2.28E+33 0With Groups 0 16 0

Total 0.11 19  
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of osteogenesis, induced cytotoxicity in osteoblasts, 
where the mechanism of JNK signaling involved in 
regulating bone formation after Ti ion exposure 
could be explored further”. Lidia, et al. [29] said "The 
inflammatory compound of hydrogen peroxide added 
to saline solution affect also the passivation state of 
titanium alloy, the passive potential domain becomes 
narrower having with a higher passive current density".

CONCLUSION

Hydrogen peroxide (H2O2) use as antiviral therapeutically 
agent in different concentration and immersion in 
different time, this lead to degradation of commercial 
pure titanium (cp) material of prostheses and implant 
lead to release of (Ti) ions release of (Ti) ions increase 
with the more in the (H2O2) concentration and increase 
in the time of exposure to it.
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