
Republic of Iraq 

Ministry of Higher Education 

and Scientific Research 

University of Baghdad 

Institute of Laser for Postgraduate Studies 

 

 

Bactericidal Effect of CO2  Laser on 
Peri-Implant Infection (in Vitro 

Study) 

 
 

A thesis 

Submitted to the Institute of Laser for Postgraduate 

Studies/University of Baghdad in partial fulfillment of the 

requirements for the degree of Master of Science in Laser 

/Dentistry 

By 
 

Bayda'a Flayyih Hamzah 

B.D.S. /dentistry 

2007 
 

 

        Supervised by                                                    Co-Supervisor 

Asst. Prof. Dr.Ali .S. Mahmood                                Lecturer Dr. Esra H.Abdali 

 

2013 A.D.                                                                                           1434 A.H. 



Abstract 
One of the most popular causes for peri-implant diseases is the 

dental plaque bacteria. Previous studies have shown the bactericidal 

effect of CO2 laser irradiation on bacteria associated with soft tissue 

infection surrounding the implant materials. No published studies have 

examined the effect of irradiation by CO2 laser on Streptococcus oralis 

,S.aureus and S.epidermis. 

The aim of this study was to evaluate the bactericidal effect 

of 10600nm CO2 laser on (S.oralis ,S.aureus and S.epidermis) causing 

infection of the soft tissues surrounding the dental implant with 

different power densities at different exposure times.                                                                                              

This study was carried out on five isolates of bacterial species 

out of 25 samples taken from patients having soft tissue infection around 

the dental implant. These five pure isolates included (one S.oralis, two 

S.aureus and two S.epidermis) were identified by microscopic 

examinations, culture characteristics, biochemical tests and API system. 

Bacterial suspension (10
-6

 CFU/ml) was irradiated with 10600 nm CO2 

laser, CW mode emission using different  power densities 500 -

3000W/cm
2  

(500 W/cm
2 

increment)with different exposure times 10-60 

sec. (10 increment for isolate of Streptococcus oralis) and 5-30s (5 sec. 

increment for S.aureus and S.epidermis isolates ). 

After irradiation 100µl bacteria suspension was spread over 

agar plates and incubated  at 37 ºC for 24-48 hr. aerobic and anaerobic 

conditions according to the nature growth of bacteria. Colony forming 

units (CFUs/ml) were counted and compared with control group then the 

bactericidal effect of CO2 laser was assessed in relation to the colony 

forming units of control group. 

In this study the maximum bactericidal effect of CO2  laser on 

S.oralis was 100% at 2500W/cm
2
  with exposure times 50 and 60s, while 

the CO2  laser eliminated 100% of S.aureus and S.epidermis resistant to 

antibiotic at 3000W/cm
2
 at 25s  for S.aureus  whereas 2500W/cm

2 
 at 30s 



for S.epidermis. However ,as related to the  sensitive isolates the 

maximum effect of CO2 laser on S.aureus was at 2000W/cm
2
 with all 

exposure times(5-25s) while S.epidermis  at 2000W/cm
2
 when exposure 

time 20s.In addition to that ,high power density was needed to kill the 

multidrugs resistant bacterial strain.                                                                                                         

The results indicate that irradiation by CO2 laser CW mode 

emission may be useful in reducing bacterial colony forming units at low 

and high power density. Also the results of this study revealed that a 

complete or nearly complete reduction in the bacterial counts may be 

achieved.                                       
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الخلاصه 

 

انخلاصّ 

سبثمّ دساسبد  لذ ثٍُذ . انجكزٍشيانضسػّ ْٕ انهٕذ  يشاضازذ يٍ اكثش الاسجبة شٍٕػب لأٔ

َسدّ يغ أصبثّ الانًصبزجّ ٌضس ثبًَ أكسٍذ انكبسثٌٕ ػهى انجكزشٌب الانزأثٍش انمبرم نزشؼٍغ 

ٔاسطّ ةنى َدذ ُْبنك دساسبد يُشٕسِ دسسذ رأثٍش انزشؼٍغ .نًٕاد انضسػّ ٌطّانشخِٕ انًر

انًكٕساد انؼُمٕدٌّ انؼُمٕدٌّ انزْجٍّ ٔٔ انًسجسٌٍّضس ثبًَ أكسٍذ انكبسثٌٕ ػهى انجكزشٌب ل

 .نهجششح

 ) ػهى َبَٕيزش 10600 ْذف ْزِ انذساسّ كبٌ نزمٍى انزأثٍش انمبرم نهٍضس ثبًَ أكسٍذ انكبسثٌٕ

الاَسدّ  رسجت أصبثّ يًب ( انًكٕساد انؼُمٕدٌّ نهجششحانؼُمٕدٌّ انزْجٍّ ٔٔ انجكزشٌب انًسجسٍّ

 .رؼشض يخزهفّ ٔلبديغ كثبفبد غبلٍّ يخزهفّ ػُذ اصسػّ انسٍ  انشخِٕ انًسٍطّ

يٍ  أخزد ػٍُّ  25يٍ اصم  يٍ الإَاع انجكزٍشٌّ خًس ػضلادَفزد ْزِ انذساسّ ػهى 

 درعًٍ انُمٍّ ْزِ انؼضلاد انخًس .صسػّ انسٍثبلاَسدّ انشخِٕ زٕل  ِيشظى  ػُذْى أصبة

فسصذ  (اثُبٌ) انًكٕساد انؼُمٕدٌّ نهجششحٔ (اثُبٌ) انؼُمٕدٌّ انزْجٍّٔ (ٔازذِ) انًسجسٍّ

يؼهك . انجبٌٕكًٍبئٍّ َٔظبو الاثً  الاخزجبساد,انصفبد انًضسػٍّ,خٓشيثٕاسطّ انفسٕصبد انى

10ثكزٍشي 
-6

 
 

غٕس الاَجؼبس ,َبَٕيزشنهٍضس ثبًَ أكسٍذ انكبسثٌٕ  10600يٕخً شؼغ ثطٕل 

 ٔلبدٔاغ ػهى سُزًٍزش يكؼت  يغ ا 3000انى  500انًسزًش ثبسزخذاو كثبفبد غبلّ يخزهفّ 

انجكزشٌب  دثبٍَّ نؼضلا 30انى  5انًسجسٍّ ٔ  ثبٍَّ نؼضنّ انجكزشٌب 60انى  10رؼشض يخزهفّ يٍ 

يبٌكشٔنزش يٍ يؼهك انجكزٍشي َشش  100ثؼذ انزشؼٍغ . نهجششح انًكٕساد انؼُمٕدٌّٔانؼُمٕدٌّ 

ثظشٔف ْٕائٍّ ٔلا ْٕائٍّ  سبػّ 48-24دسخّ يئٌّٕ نًذِ  37 ٔزعٍ ػُذػهى اغجبق اكبس 

ػذد ركٌٍٕ انًسزؼًشِ زست ٔلبسٌ يغ يدًٕػّ انسٍطشِ ثى لٍى  .ٔفمب  نطجٍؼّ ًَٕ انجكزشٌب

 .كٌٍٕ انًسزؼًشِ نهًدًٕػّ انسٍطشِيغ ػذد د ٌلبرم نهٍضس ثبًَ أكسٍذ انكبسثٕانثأثٍش ال

     انزأثٍش الالصى انمبرم فً ْزِ انذساسّ نهٍضس ثبًَ أكسٍذ انكبسثٌٕ ػهى انجكزشٌب انًسجسٍّ كبٌ 

2500W/cmػُذ % 100
2  

ثبٍَّ 60ٔ 50رؼشض  ألبديغ 
 

نٍضس ثبًَ أكسٍذ  أصلثًٍُب 

انًمبٔيّ نهًعبداد ٔانًكٕساد انؼُمٕدٌّ نهجششِ يٍ انجكزشٌب انؼُمٕدٌّ انزْجٍّ  %100انكبسثٌٕ 

W/cm 3000انسٌٍّٕ ػُذ 
2

2500W/cm  ٌفً زًنجكزشٌب انؼُمٕدٌّ انزْجٍّ لثبٍَّ  25 ػُذ 
2
  

فًٍب ٌزؼهك ثبنؼضلاد انسسبسخ كبٌ انزأثٍش انسذ . ثبٍَّ   نهًكٕساد انؼُمٕدٌّ نهجششِ  30ػُذ 

W/cm 2000 ػُذثكزشٌب انزْجٍّ ػهى ال نٍضس ثبًَ أكسٍذ انكبسثٌٕ  نزأثٍشالألصى 
2

يغ كم  



W/cm 2000نًكٕساد انؼُمٕدٌّ نهجششِ ػُذ اثًٍُب   ( ثبٍَّ 25-5)ألبد انزؼشض
2

ػُذيب  

سلانخ ثكزٍشٌخ يمبٔيخ  نمزم  ػبنٍّ غبلٍّ َسزبج كثبفّ,ثبلاظبفّ انى رنك.ثبٍَّ  20ٔلذ انزؼشض 

 .نلأدٌٔخ انًزؼذدح

نٍضس ثبًَ أكسٍذ انكبسثٌٕ ثطٕس اَجؼبس يسزًش سثًب ٌكٌٕ ٔاسطّ رشٍش انُزبئح ثأٌ انزشؼٍغ ة

اٌظب َزبئح . يفٍذ فً رمهٍم اػذاد ركٌٍٕ انًسزؼًشِ انجكزٍشٌّ ػُذ انكثبفّ انطبلٍّ انؼبنٍّ ٔانٕاغئّ

 .ْزِ انذساسّ ركشف ػٍ رخفٍط  كبيهخ أ شجّ كبيهخ فً اػذاد انجكزشٌب ًٌٔكٍ اٌ ٌزسمك

 

 

 

 

 

 

 

 


