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ABSTRACT 

Three newly prepared denture cleaner 

solutions from materials available in our 

country [namely; oxalic, citric and tartaric 

acids dissolved in isopropyl alcohol (5% 

w/v)] were studied for their effect on 110 

specimens of heat cure acrylic resin 

prepared according to ADA Specification 

for 7 days, 1 month, 6 months, and 12 

months, compared with Steradent denture 

cleaner by two techniques (immersion and 

brushing techniques). The concentration 

(5% w/v) was selected according to the 

results of pilot study.  

The results of this study showed that 

oxalic and tartaric acids have nearly the 

same effect on surface roughness in 

relation to Steradent by immersion 

technique for six months, but this result 

was increased to show high rough surface 

of samples treated by citric acid for one 

year. 

Treatment with the four solutions led 

to reduction in weight (0.03 mg) except 

citric acid (0.49 mg). 

Statistical analysis was performed 

using F–test two–sample. The results  

revealed that there was a significant 

difference at levels 1% and 5% between 

the brushing and immersion techniques, 

roughness of the surfaces, and period of 

using each solution. 

 الخلاصة

تمممراسة تمممراتممم من اموممممرا مممنان ممم  ا   مممرا  تممم   ا
 لبوتمممين نرا لرة ممم اا ةونممم ما الأممماايممم   ا  ا   لنممم ا
ايم   ا ل مي   اايم   ا لر    م ا   يمراوماا ةمم  ا

نر ذجاا111%ااز /ايجر(اعوىا5 لآي اب ابنلابي  ن ا
 نا لم  ت  ا  ر  وماا لربورم اب  تمررات  نمرا للم  ا لرم  اا

اشمممو ااتممميرا شمممو اا م ممم اع ممم اشمممو  ماالرمممسااتمممبمرا  ممم  
ا   ةنيومممممم ا مممممممنان ممممممملااتممممممين  سن اا لرمممممممم ا اع لرنممممممم ما
ي تممميمس  ا ممم   يننالأرممم ا    مممرا لسرممم اا    مممرا تممميمس  ا

او ش اا  ت   ا  لر   را لكنرن  نراا لرن  نن نر(.
 ظوممم تانيممم   ا للة مممم تا لرميب  مممرا  الرةوممم  ا

 ااايمم   ا  ا   لنمم اايمم   ا لر    مم اتمم من ا مم  ز ا
   ةبالي  نبمرااتمين  سن اا مناينمثاتم من  اعومىا  م نرا
 ل ممممرراير   ممممرا لسرمممم االرممممسااتمممميرا شممممو  االكممممنالأمممم  ا
 ليممم من ايممم س سايممممساتممم را مممنا تممميمس   اا  ممممرالرةوممم  ا

اي   ا ل ي   .
 ستا  ورا لرة لنلاإلىان ص  اواا لم ز اابرممس ا

ا1.40 وسمممرا ممم اعمممس ا ةوممم  ايممم   ا ل مممي   ا ا1.13
ا وسر(.

–F ليةونلا لإيص  ااي تيمس  ا  يبم ةااا  ج  ا

test two–sampleاا ظومم تا ل يمم   ا  الأ مم  اومم  ا.)
%ابمممممممممننا لرممممممممم   يننا5%اا1 م ممممممممم  اإلمممممممممىا  مممممممممي  ا

 لر مممميمس ينن ا لليمممم  تا ل   نممممراا  مممم نرا ل ممممر  الكمممملا
ا ةو  .
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Changes in weight in relation to 

surface area were ranged between 0.01–

0.03 mg/cm
2
 for Steradent and oxalic acid 

in immersion technique, while the result 

was 0.05–0.23 mg/cm
2
 for brushing 

technique of the other solutions except 

citric acid. 

Oxalic acid showed complete rem-

oving of the stain within 8–10 minutes, 

Steradent and tartaric acid need 6–8 hours, 

while citric acid did not show the same 

result.     

Key Words: Denture cleanser, weak oxa-

lic acid, surface roughness. 

إ ا ليسنن اواان برا لم ز اإلمىا لر م يرا ل مرةنرا
لرةوم  ااا2 وسمر/اتمرا1.13إلمىاا1.11ر ن اتي  ا ابننا

اتممين  سن ااايمم   ا  ا   لنمم اير   ممرا لسرمم  اابرمممس ا
ير   ممرا تمميمر  ا لل شمم اااا2 وسممر/اتممرا1.23إلممىاا1.15

ا  اعس ا ةو  اي   ا ل ي   .
  ممممم ا مممممناينمممممثاإ   ننمممممراإز لمممممرا لوممممم  ا مممممناعومممممىا

ل ممممممر   او ممممممسا ظومممممم تا ل يمممممم   ا  ا ةومممممم  ايمممممم   ا 
سقم   اا11ا-ا8  ا   لن اي  لا لو  ايرساالاات  ساعومىا

ي  نممممم محاوممممماايمممممننا ةيممممم جا ةوممممم  ايممممم   ا لر    ممممم ا
ت ع تاوااا8اا-ا6ا ةو  ااتين  سن اا سااتي  ا ابننا

 لنممم   ابن رممم المممراتذوممم ا ئممملالأممم  ا ل يممم   اعومممىا ةوممم  ا
  ي   ا ل ي   .

 

 

INTRODUCTION 
Prosthesis has been identified as a 

source of cross contamination because of 

the increased risk of infection through 

constant exposure to debris, plaque and 

saliva, which harbor pathogenic organisms 

that adhere to prosthesis.
(1)

 Adequate 

plaque control is essential for the 

maintenance of a healthy oral mucosa.
(2, 3)

 

Denture cleaners are used as a pop-

ular method by denture wearers for clean-

ing. To clean their dentures, patients may 

use proprietary cleaners, or household 

cleaning materials. This is in order to keep 

the denture free of plaque, staining and 

calculus.
(3)

 

The denture cleaner’s constituents, 

efficiency, adverse effects and safety are 

very important because such denture 

cleaner may affect the denture surface and 

rough surface produced make it difficult to 

maintain clean surface.
(4)

 

A smooth acrylic denture base surface 

is more desirable in terms of cleaning 

ability, and infection control due to the 

effectiveness of denture cleaning agents 

against microorganisms, since roughened 

surface will facilitate the retention of 

yeast.
(4–6)

 

The most commonly used diluted 

acidic cleaner is household vinegar. Other 

chemical cleaners which are classified 

under this heading include weak solutions 

of hydrochloric, phosphoric and sulfuric 

acids.
(7) 

 

Oxalic acid, citric and tartaric acids 

(weak organic acids) found in many plants 

and vegetables. Oxalic acid found parti-

cularly in buckwheat (family Poly-

goniaceae), rhubarb and oxalis (family 

Oxalidaceae); used as a hemostatic in 

vete-rinary medicine, and it is used in 

removal of stains.
(8, 9)

 

All three organic acids used in this 

study are naturally occurring carboxylic 

acids present in citrus foods with a 

moderate solubility in water and alcohol 

besides its bleaching effect. Oxalic acid is 

present in small amounts in many plants 

such as oxalis and spinach, and used as 

rust remover.
(8–10)        

 

The aims of this study were to 

evaluate the effect of newly prepared 

denture cleaners on hot cure acrylic resin 

denture surface regarding roughness, wei-

ght in relation to surface area and staining 

removal; and to compare them with other 

commercially available cleaners. 
 

 

MATERIALS AND METHODS 
Materials used in this study were: 

1) Chemical materials used (tartaric 

acid, citric acid, oxalic acid and 

isopropyl alcohol), were purchased 

from Fluka chemicals and were of 

high purity. Isopropyl alcohol was 

chosen as solvent due to its antiseptic 

effect moderate boi-ling point (97 

ºC).
(8, 9)

 

2) Denture base: Acrylic denture base 

material (Quayle Dental, Ltd) heat 

cured acrylic powder Cl I and liquid 

pink colour Batch No. BS2487. 

3) Steradent denture (Alkaline 

Peroxide) cleaning tablets (Reckitt 
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GmbH for Reckitt and Colman 

products Ltd. Hull/England). 

Five different concentrations (1–5%) 

w/v of each oxalic, citric and tartaric acids 

were dissolved in isopropyl alcohol. Each 

solution was diluted with distilled water 

(50:50) prior to use. Steradent tablet was 

dissolved in distilled water according to 

manufacturer’s instructions. 

Dry tea (4 g) was boiled in 500 ml of 

distilled water for four minutes, and then 

allowed to cool at room temperature, then 

decanted from its leaves. Fresh tea 

solution was prepared daily.
(11)

 

A total of 110 heat cured acrylic resin 

specimens were prepared from wax plated 

(65 × 10 × 2.5 + 0.3 mm) dimensions acc-

ording to ADA specifications. Curing was 

done in the conventional method using 

long cycle water bath technique, then the 

acrylic specimens were finished and 

polished according to Hatim and Kaz-

anji.
(12)

 The specimens were placed in a 

thermostatically controlled incubator at 37 

ºC + 1 ºC to simulate mouth temperature 

for 7 days before treatment for condition-

ing of the samples.
(13)  

A pilot study was done to determine 

the significant concentration of acid to be 

used. Thirty specimens of heat cured 

acrylic resin were divided into six groups, 

each group of 3. The specimens were 

immersed in tea solution for twenty–four 

hours. Then each specimen was immersed 

in one of the solutions prepared with 

different concentrations. The sixth group 

of specimens was immersed in distilled 

water only as a control group. 

Timer was used to determine the 

significant time to clean the specimens 

(complete removal of the staining) from 5 

minutes to 8 hours daily. 

The results of this study showed that 

the favorable time for complete cleaning 

of the specimens was 8–10 minutes daily 

by using 5% concentration of oxalic acid, 

while the other solutions need more time 

to remove the stain.  

The results of surface roughness of 

heat cured acrylic denture base showed 

slight effect of 5% concentration of the 

prepared acid solution in relation to 

control group of distilled water. 

Two techniques were followed for all 

specimens to measure surface roughness, 

weight loss and linear dimensional 

changes using a computerized surface 

texture measuring and recording machine 

(perthometer) M3P Perthen–West (Ger-

many) with accuracy up to 0.001 μm, 

electronic balance (Mettler, West Ger-

many), and optical measuring micrometer 

microscope (Leitz, Wetzlar, GmbH, West 

Germany) with accuracy up to 0.001 mm 

at magnification power (×10). The two 

techniques were:   

1) Immersion Technique: Forty 

speci-mens were divided into four 

groups randomly. Each group 

consists of 10 specimens. The 

specimens were im-mersed in tea 

solution overnight, then washed 

with distilled water and immersed 

in the tested solutions; i.e., oxalic 

acid, citric acid, tartaric acid and 

Steradent solution (prepared by 

diss-olving a Steradent tablet in 

distilled water according to the 

manufacturer’s instructions). Daily 

immersion of spec-imens in 

solutions for 10 minutes was done 

for 1 year. After each immersion, 

the specimens were washed with 

dis-tilled water and stored in an 

incubator. The samples were 

examined after 1 month, 6 months 

and 12 months. 

2) Brushing Technique: Another 40 

specimens were divided in the 

same way as in immersion 

technique. For each specimen a 

special brush was used for 1 week 

only. The brush head was fixed to 

the bur of a handpiece of mic-

romotor engine in order to obtain a 

constant pressure, speed and time. 

The surface of the specimens was 

brushed with test solution for 10 

minutes, and then the specimens 

were washed with distilled water 

and measured. 

Visual examination of staining rem-

oval was assessed by visual inspection in a 

daylight by five observers (complete or 

incomplete cleaning). Measurements of 

the samples were done after treatment with 

solutions (immersion and brushing tech-

niques) at 1 month, 6 months and 12 mon-

ths, in addition to the measurement of the 

samples before treatment at 7 days.  
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RESULTS AND DISCUSSION 

Mean and standard deviation of the 

surface roughness of the acrylic resin 

samples before and after treatment with 

four solutions for 1 month, 6 months and 

12 months were listed in Table (1). 

Oxalic and tartaric acids have almost 

nearly the same effect on surface rough-

ness in relation to Steradent by immersion 

technique for six months (Figures 1, 2 and 

3). But this result was increased to show 

high rough surface of samples treated by 

citric acid (immersion and brushing tech-

niques) for one year (0.421–0.583 μm).  

The results also showed that all 

denture cleaners have the ability to attack 

the surface of acrylic resin depending on 

the length of treating time, type of solution 

and the technique in agreement with other 

studies.
(2, 14–17) 

 

 

Table (1): Mean and standard deviation of surface roughness of acrylic resin denture base  

Time 

Oxalic Acid 

Ra (μm) 

Steradent 

Ra (μm) 

Citric Acid 

Ra (μm) 

Tartaric Acid 

Ra (μm) 

Br Im Br Im Br Im Br Im 

Mean 

 + 

 SD 

7  
Days 

0.288 
+ 

0.00105 

0.288 
+ 

0.00081 

0.261 
+ 

0.00105 

0.262 
+ 

0.00193 

0.291 
+ 

0.00087 

0.290 
+ 

0.0017 

0.372 
+ 

0.00081 

0.377 
 + 

0.00124 

1 
 Month 

0.290 
+ 

0.00124 

0.289 
+ 

0.00128 

0.263 
+ 

0.001054 

0.263 
+ 

0.00099 

0.313 
+ 

0.00163 

0.305 
+ 

0.00205 

0.380 
+ 

0.0041 

0.380 
+ 

0.00124 

6  
Months 

0.293 
+ 

0.00144 

0.290 
+ 

0.00047 

0.265 
+ 

0.00105 

0.264 
+ 

0.00194 

0.552 
+ 

0.00124 

0.411 
+ 

0.00149 

0.383 
+ 

0.00149 

0.385 
+ 

0.00163 

12 
Months 

0.297 
+ 

0.00254 

0.291 
+ 

0.00078 

0.268 
+ 

0.00175 

0.264 
+ 

0.0021 

0.583 
+ 

0.00210 

0.421 
+ 

0.00128 

0.391 
+ 

0.0017 

0.388 
+ 

0.00105 

Ra: Arithmetical mean deviation. 

Br: Brushing technique. 

Im: Immersion technique. 

SD: Standard deviation. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Steradent Tablet 

Oxalic Acid 

Citric Acid 

Tartaric Acid 

Figure (1): Graphic drawing of roughness (immersion technique) after surface 

treatment with Steradent tablet, oxalic acid, citric acid and tartaric acid respectively 
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Figure (2): Surface roughness of acrylic resin denture base of brushing technique 
(Ra: Arithmetical mean deviation) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3): Surface roughness of acrylic resin denture base of immersion technique 
(Ra: Arithmetical mean deviation) 

 

 

The results of this study showed a 

loss in weight of the samples treated by 

solutions (0.03 mg) except citric acid (0.49 

mg) (Table 2). Change in weight in 

relation to surface area were ranged 

between 0.01–0.03 mg/cm
2
 for Steradent 

and oxalic acid in immersion technique 

which is near to the ADA Specification 

No. 12 (0.04 mg/cm
2
), while the result was 

0.05–0.23 mg/cm
2
 for brushing technique 

of the other solutions except citric acid 

(Figures 4 and 5). 
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These results were attributed to the 

fact that oxalic acid is the weaker     

acid.
(6–8,18,19)   

The results revealed that 

there was a significant difference at level 

1% and 5% by using F–test two–sample 

between the two techniques, roughness of 

the surface and period of using each 

solution (Table 3). 

Table (2): Mean and standard deviation of weight of specimens before and after treatment 

Treatment 

Time 

Oxalic Acid 5% Steradent Tablet Citric Acid 5%  Tartaric Acid 5% 

Br  Im Br  Im Br  Im Br  Im 

Mean Weight (mg) 

 +  

SD 

7 Days 
(Control) 

7.634 
+ 

0.0021 

7.586 
+ 

0.0016 

7.534 
+ 

0.0027 

7.494 
+ 

0.0033 

7.642 
+ 

0.0416 

7.634 
+ 

0.0029 

7.680 
+ 

0.0017 

7.599 
+ 

0.0153 

1  
Month 

7.630 
+ 

0.0083 

7.586 
+ 

0.0024 

7.534 
+ 

0.0013 

7.494 
+ 

0.0034 

7.627 
+ 

0.0016 

7.611 
+ 

0.0015 

7.672 
+ 

0.0013 

7.591 
+ 

0.0011 

6 
Months 

7.620 
+ 

0.0010 

7.584 
+ 

0.0015 

7.531 
+ 

0.0066 

7.493 
+ 

0.0024 

7.580 
+ 

0.0013 

7.600 
+ 

0.0021 

7.665 
+ 

0.0018 

7.585 
+ 

0.0032 

12 
Months 

7.613 
+ 

0.0059 

7.580 
+ 

0.0042 

7.527 
+ 

0.0024 

7.490 
+ 

0.0038 

7.531 
+ 

0.0021 

7.581 
+ 

0.0063 

7.660 
+ 

0.0015 

7.581 
+ 

0.0065 

Br: Brushing technique. 

Im: Immersion technique. 

SD: Standard deviation. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure (4): Weight to surface area change in samples (brushing technique) 
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Figure (5): Weight to surface area change in samples (immersion technique) 

Table (3): F–test two–sample for immersion and brushing techniques   

Denture Cleanser 
F–value  

7 Days 1 Month 6 Months 12 Months 

Oxalic Acid 5% 1.6667* 0.93959** 9.45** 10.42857** 

Steradent Tablet 0.297619* 1.123596* 0.294118* 0.657143** 

Citric Acid 5% 0.26538* 0.63157** 0.7** 2.684564* 

Tartaric Acid  5% 0.42857** 1.29285* 0.8333** 2.6* 

* Significant at level 5%. 

** Significant at level 1%. 

 

 

  

Chemical denture cleansing methods 

have several advantages over the mech-

anical method. Chemical denture cleansing 

solutions can easily reach all areas of the 

denture and result in complete cleaning; 

damage from mishandling of the denture is 

minimized; abrasion is not possible and 

since the procedure is simple, it is easily 

carried out by handicapped persons or by 

individuals lacking the physical coordi-

nation to adequately clean their dentures 

by brushing.
(2, 15–17, 20)

 

Oxalic acid showed complete remo-

ving of the stain within 8–10 minutes 

daily, Steradent and tartaric acid need 6–8 

hours daily. 

Citric acid solution need more time to 

remove the stain completely (Table    

4).
(21–23)   

 

 

 

 

Table (4): The effect of denture cleaners on staining removal 

Materials 
Steradent  

5% 

Oxalic 

Acid 5% 

Citric 

Acid 5% 

Tartaric 

Acid 5% 

Complete Removal of 

Staining (8–10 Minutes) 
No Yes No No 

Complete Removal of 

Staining (6–8 Hours) 
Yes Yes No Yes 

 
 

 

CONCLUSIONS 
Preparation of new Iraqi denture 

cleansers (oxalic, citric and tartaric acids 

5%); oxalic and tartaric acids have almost 

nearly the same effect on surface rough-

ness in relation to Steradent by immersion 

technique for six months. 

Treatment with the four solutions lead 

to reduction in weight (0.03 mg) except 

citric acid (0.49 mg).  

The results revealed that there was a 

significant difference at level 1% and 5% 

between the brushing and immersion tech-

niques, roughness of the surfaces and 

period of using each solution.  

Changes in weight in relation to 

surface area were ranged between 0.01–

0.03 mg/cm
2 

for Steradent and oxalic acid 

in immersion technique, while the result 

was 0.05–0.23 mg/cm
2 

for brushing 

technique of the other solutions except 

citric acid. 

Oxalic acid showed complete remo-

ving of the stain within 8–10 minutes, 

Steradent and tartaric acid need 6–8 hours, 

while citric acid needed more time to give 

the same result. 
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