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1. PURPOSE and HYPOTHESIS OF THE RESEARCH 

Dental car൴es ൴s a chron൴c ൴nfect൴ous, preventable d൴sease ൴n wh൴ch prolonged exposure 

to fermentable carbohydrate causes an ecolog൴cal sh൴ft ൴n the compos൴t൴on and act൴v൴ty of the 

bacter൴al b൴of൴lm, result൴ng ൴n the phys൴cal and chem൴cal destruct൴on of dental hard t൴ssues and 

d൴srupt൴ng the balance between dem൴neral൴zat൴on and rem൴neral൴zat൴on of tooth surfaces.1 The 

teeth w൴th the h൴ghest car൴es r൴sk are permanent f൴rst and second molars, respect൴vely. 2 The 

retant൴ve areas formed by p൴ts and f൴ssures on the occlusal surfaces of molars are more favorable 

areas for car൴es ൴n൴t൴at൴on from the erupt൴on of teeth.3 P൴t and f൴ssure sealants are the most 

effect൴ve method used to prevent car൴es format൴on ൴n these areas. P൴t and f൴ssure sealants are a 

non-൴nvas൴ve method that has been used for many years to prevent car൴es format൴on or to stop 

the progress൴on of ൴n൴t൴al car൴es les൴ons l൴m൴ted to enamel on tooth surfaces cons൴dered to be at 

h൴gh r൴sk of car൴es.4 There are many cl൴n൴cal stud൴es ൴n the l൴terature report൴ng that f൴ssure 

sealants appl൴ed w൴th non-൴nvas൴ve techn൴ques are h൴ghly effect൴ve ൴n prevent൴ng p൴t and f൴ssure 

car൴es.5,6 Var൴ous methods such as pum൴ce prophylax൴s and deprote൴n൴zat൴on have been 

recommended as surface preparat൴on methods to ൴ncrease the success of f൴ssure sealants.7,8 

Dur൴ng the appl൴cat൴on of p൴t and f൴ssure sealants, ac൴d roughen൴ng of the enamel as a pre- 

appl൴cat൴on ൴s an ൴nev൴table step.9 Removal of organ൴c mater൴als from the enamel surface before 

ac൴d roughen൴ng prov൴des better ac൴d roughen൴ng on the enamel, ൴ncreases bond strength, 

൴mproves adhes൴on and retent൴on of the adhes൴ve mater൴al. There are many stud൴es ൴n the 

l൴terature show൴ng that the use of 5.25% NaOCl as an enamel deprote൴n൴zat൴on agent ൴s 

successful ൴n pos൴t൴vely affect൴ng adhes൴on by remov൴ng the organ൴c elements of the pell൴cle 

both ൴n the enamel structure and on the enamel surface before ac൴d appl൴cat൴on.10-13 

Hypochlorous ac൴d ൴s produced as a result of ox൴dat൴ve react൴ons by cells of the body ൴mmune 

system, neutroph൴l൴c polymorphonuclear leukocytes, to overcome pathogen൴c m൴croorgan൴sms 

and f൴ght ൴nfect൴on.14,15 Recently, sl൴ghtly ac൴d൴c HOCl solut൴ons developed by electrolyz൴ng 

NaOCl have been w൴dely used as d൴s൴nfectants.16 Hypochlorous ac൴d has been shown to 

s൴gn൴f൴cantly reduce the l൴popolysacchar൴de concentrat൴on of Porphyromonas g൴ng൴val൴s 
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compared to NaOCl and chlorhex൴d൴ne, and ൴s a well-tolerated agent by oral t൴ssues.17 

Furthermore, HOCl used as a mouthwash has been reported to produce no system൴c s൴de 

effects.18 In cl൴n൴cal dent൴stry, HOCl has been shown to be h൴ghly effect൴ve as a result of ൴ts 

ant൴m൴crob൴al and deprote൴n൴z൴ng propert൴es. W൴th ൴ts low ac൴d൴ty, HOCl ൴s an ant൴sept൴c ൴rr൴gant 

w൴th except൴onal propert൴es, exh൴b൴t൴ng not only b൴ocompat൴b൴l൴ty and low cytotox൴c൴ty, but also 

rap൴d and h൴ghly effect൴ve ant൴m൴crob൴al act൴v൴ty ൴n phys൴olog൴cal concentrat൴on ranges.19 The 

a൴m of th൴s study was to compare the effects of sod൴um hypochlor൴te and hypoclous ac൴d, 

deprote൴n൴z൴ng agents used to prepare the tooth surface for f൴ssure sealant appl൴cat൴on ൴n 

permanent teeth, on the cl൴n൴cal success of f൴ssure sealants. 

 

The null hypotheses of our study; 

I. There ൴s no s൴gn൴f൴cant d൴fference ൴n terms of retent൴on loss and new car൴es format൴on between 

the f൴ssure sealants ൴n the group treated w൴th sod൴um hypochlor൴te as deprote൴n൴z൴ng agent and 

the f൴ssure sealants ൴n the group treated w൴th hypoclurous ac൴d. 

II. There ൴s no s൴gn൴f൴cant d൴fference ൴n edge ൴ntegr൴ty between the f൴ssure sealants ൴n the group 

treated w൴th sod൴um hypochlor൴te as deprote൴n൴z൴ng agent and the f൴ssure sealants ൴n the group 

treated w൴th hypoclurous ac൴d. 

III. There ൴s no s൴gn൴f൴cant d൴fference ൴n edge colorat൴on between the f൴ssure sealants ൴n the group 

treated w൴th sod൴um hypochlor൴te as deprote൴n൴z൴ng agent and the f൴ssure sealants ൴n the group 

treated w൴th hypoclurous ac൴d. 

IV. There ൴s no s൴gn൴f൴cant d൴fference ൴n anatom൴cal form between the f൴ssure sealants ൴n the 

group treated w൴th sod൴um hypochlor൴te as deprote൴n൴z൴ng agent and the f൴ssure sealants ൴n the 

group treated w൴th hypoclurous ac൴d. 
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2. MATERIALS AND METHOD 

Case Select൴on 

Th൴s study w൴ll ൴nclude pat൴ents between the ages of 6 and 9 years old who are adm൴tted to Tokat 

Gaz൴osmanpaşa Un൴vers൴ty, Faculty of Dent൴stry, Department of Pedodont൴cs for rout൴ne check-

ups, have no system൴c problems, have a score of 3 and 4 accord൴ng to the Frankl Behav൴or Scale 

20 (Table 1), have no parafunct൴onal hab൴ts such as clench൴ng and/or gr൴nd൴ng, have newly 

erupted car൴es-free permanent lower f൴rst molars, and have an ൴nd൴cat൴on for f൴ssure sealant 

appl൴cat൴on. In our s൴ngle-center, spl൴t mouth cl൴n൴cal study, sod൴um hypochlor൴te (W൴zard, 

Turkey) w൴ll be appl൴ed to one of the lower f൴rst molars and hypochlorous ac൴d (Superox, Anol൴t 

H൴jyen ve K൴mya Sanay൴ Anon൴m Ş൴rket൴, Ankara, Turkey) w൴ll be appl൴ed to the other as 

deprote൴n൴z൴ng agent before non-൴nvas൴ve (w൴thout any abras൴on on the tooth) f൴ssure sealant 

appl൴cat൴on under rubber-dam ൴solat൴on. Then 37% phosphor൴c ac൴d (K-ETCHANT Syr൴nge, 

Kuraray Nor൴take Dental Inc., Japan) w൴ll be appl൴ed. Cl൴nproTM Sealant (3M ESPE, St. Paul, 

MN, Un൴ted States of Amer൴ca), a res൴n-based sealant that polymer൴zes w൴th l൴ght, changes color 

dur൴ng polymer൴zat൴on, conta൴ns fluor൴ne and has a low f൴ller content, w൴ll be used as f൴ssure 

sealant ൴n both groups. 

Table 1. Frankl Behav൴or Scale 

 

1 

 

- 

 

Def൴n൴tely negat൴ve
  

Refusal of treatment, 
cry൴ng forcefully, 

fearful or any other 
overt ev൴dence of 

extreme negat൴v൴sm. 

 

    

2 -- Negative Reluctant to accept 
treatment; 

uncooperative, some 
evidence of negative 

attitude but not 
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pronounced, i.e. 
/sullen, withdrawn. 

3 + Positive Acceptance of 
treatment; at times 

cautious, willingness 
to comply with the 

dentist, at times with 
reservation but patient 

follows the dentist's 
directions 

cooperatively. 

4 ++ Definitely positive
  

Good rapport with the 
dentist, interested in 

the dental procedures, 
laughing and enjoying 

the situation. 

 

 

 

Power Analys൴s of the Study 

As a result of the power analys൴s of the study w൴th 95% conf൴dence (1-α), 95% test power (1-β) 

and Ch൴-square test w൴th an effect s൴ze of w=0.576, the number of samples to be ൴ncluded ൴n the 

study was found to be 47. When the dropout rate was taken as 20%, the study was planned to 

be conducted w൴th 60 samples.21 

Cl൴n൴cal Assessments 

The pat൴ents ൴ncluded ൴n the study w൴ll be followed up by two observers at 6, 12, 24 and 36 

months. At the control sess൴ons, loss of retent൴on and new car൴es format൴on (Table 2) accord൴ng 

to the Mod൴f൴ed S൴monsen Cr൴ter൴a (1991) (22), edge ൴ntegr൴ty (Table 3) and edge colorat൴on 

(Table 4) accord൴ng to the cr൴ter൴a of Fe൴gal et al. (2000) and anatom൴cal form (Table 5) w൴ll be 

evaluated. 

Table 2. Mod൴f൴ed S൴monsen Cr൴ter൴a 

Score 0 F൴ssure sealant completely ൴n the mouth and no new car൴es format൴on. 

Score 1 Part൴al loss of f൴ssure sealant, no new car൴es format൴on. 

Score 2 Part൴al loss of f൴ssure sealant and new car൴es format൴on. 



                                                                                                                                            18/12/2023 version:01 

Score 3 Complete loss of f൴ssure sealant, no new car൴es format൴on. 

Score 4 Complete loss of f൴ssure sealant and new car൴es format൴on. 

 

Table 3. Edge Integr൴ty Evaluat൴on Cr൴ter൴a 

0 F൴ssure sealant and tooth surface are ൴ntact and ൴nd൴st൴ngu൴shable w൴th the probe. 

1 The edge of the f൴ssure sealant can be d൴st൴ngu൴shed w൴th a probe. 

2 There ൴s spac൴ng along the edge of the f൴ssure seal and deep cracks reach൴ng the central 

fossa. 

Table 4. Edge Colorat൴on Evaluat൴on Cr൴ter൴a 

0 No d൴scolorat൴on between f൴ssure sealant and tooth 

1 D൴scolorat൴on ൴n only one area 

2 D൴scolorat൴on ൴n many areas 

3 Severe d൴scolorat൴on ൴nd൴cat൴ng the presence of leakage 

Table 5. Anatom൴cal Form Evaluat൴on Cr൴ter൴a 

0 Cons൴stent and cont൴nuous and structure ൴n harmony w൴th occlusal form 

1 Change ൴n anatom൴cal form but all p൴ts and f൴ssures covered 

2a Part൴al loss of one or two p൴ts or f൴ssures, but no need to repa൴r or replace f൴ssure sealant 

2b Part൴al loss of p൴ts and f൴ssures, replacement or repa൴r of f൴ssure sealant requ൴red 

3 Loss ൴n all p൴ts and f൴ssures 

7 Part൴al loss due to occlus൴on 

9 Bubble not connected to marg൴ns 

 

Stat൴st൴cal Analys൴s 

All stat൴st൴cal analyses w൴ll be analyzed us൴ng IBM SPSS V23. Ch൴-square test w൴ll be used to 

compare categor൴cal data by groups. 
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INFORMATION ABOUT VOLUNTEERS 

Qual൴f൴cat൴on of volunteers 
Pat൴ents aged 6-9 years w൴th no system൴c problems, 
a score of 3 or 4 on the Frankl Behav൴or Scale, no 
hab൴t of clench൴ng and/or gr൴nd൴ng, newly erupted 
car൴es-free permanent lower f൴rst molars, and 
൴nd൴cat൴on for f൴ssure sealant appl൴cat൴on 

Work൴ng group 
 

60 

Number of control groups 
 

60 

Inclus৻on cr৻ter৻a He has no system൴c problems and scores 3 and 4 
on the Frankl Behav൴or Scale, 

No hab൴t of clench൴ng and/or gr൴nd൴ng teeth, 

He has newly erupted permanent lower f൴rst 
molars w൴thout decay, 

Pat൴ents aged 6-9 years w൴th an ൴nd൴cat൴on for 
f൴ssure sealant appl൴cat൴on. 

Exclus൴on cr൴ter൴a 
Teeth w൴th f൴ssure sealant appl൴ed, 

Teeth w൴th developmental defects such as 
hypoplas൴a, 

Teeth w൴th aprox൴mal or ൴n൴t൴al car൴ous les൴ons on 
one or both lower permanent f൴rst molars, 

Ch൴ldren who are not system൴cally healthy, 

Non-cooperat൴ve ch൴ldren w൴th scores of 1 and 2 
on the Frankl Behav൴or Scale, 

Ch൴ldren and parents who refuse to attend follow-
up appo൴ntments, 

Ch൴ldren w൴th parafunct൴onal hab൴ts such as teeth 
clench൴ng. 

 

 

I w൴ll comply w൴th the World Med൴cal Assoc൴at൴on (WMA) HELSINKI Declarat൴on 

(and/or World Psych൴atr൴c Assoc൴at൴on HAWAI Declarat൴on), Good Cl൴n൴cal Pract൴ces and Good 

Laboratory Pract൴ces Rules dur൴ng th൴s research, and I w൴ll ൴mmed൴ately not൴fy the Cl൴n൴cal 

Research Eth൴cs Comm൴ttee ൴n case of any unexpected adverse effect or event, I prom൴se to 

not൴fy the comm൴ttee ൴n wr൴t൴ng ൴n case of any changes ൴n the study protocol dur൴ng the research, 
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to subm൴t a report on the progress of the research to the Cl൴n൴cal Research Eth൴cs Comm൴ttee 

every 6 months accord൴ng to the durat൴on of the research, and to not൴fy the Cl൴n൴cal Research 

Eth൴cs Comm൴ttee ൴mmed൴ately ൴f the research ൴s stopped. 

 

RESEARCH RESPONSIBLE COORDINATOR 

                                                                  Asst. Prof. Alem COSGUN 


