J Bagh College Dentistry

Vol. 22(2), 2010

The effect of cyclic immersion

The effect of cyclic immersion in cola drinks on the
surface microhardness and surface roughness of different
composite filling resin materials
Ali Sa’ad Abu-Naila B.D.S. H.D.D. (1)
Dr. Luma M. Baban B.D.S. M.Sc. (2)

ABSTRACT
Background: The aim of this study was to evaluate the effect of two types of cola drinks (Regular and Diet) on the
surface microhardness and surface roughness of three types of composite resins; Filtek P60 (Packable composite),
Tetric-N-Ceram (Nanohybrid composite) and Swisstec (Conventional composite, and to measure the neutralisable
acidity of cola drinks.
Materials and methods: Total number of 180 samples are prepared, 60 samples for each type of composite, were
divided into two main groups 30 subjected for microhardness test (by Vickers hardness tester) and 30 subjected to
surface roughness test (by profilometer). in which composite samples were alternately immersed manually, 5
seconds each, in cola drink and artificial saliva for 10 cycles at room temperature which repeated three times a day
(8am,4pm,12am) at 8hours intervals for one week.
Results: Surface microhardness results showed that both types of cola drinks affect the Filtek P60 (packable)
composite resin significantly while their effect was with high significant difference for Swisstec (conventional)
composite and Tetric-n-Ceram (nanohybrid) composite resin, so the influence of cola drinks was material
dependent. Surface roughness results showed that Filtek P60 (packable) composite resin non significantly affected
by regular Pepsi and significantly in diet Pepsi, while Tetric-n-Ceram (nanohybrid) composite and Swisstec
(conventional) composite showed a high significant difference in both cola drinks, so the influence of cola drinks
was material dependent. All types of composites tested in this study showed reduction in VHN values and
increasing in means of Ra values after 7 days of immersion in artificial saliva, but the effect was a non significant.
Conclusions: Both cola drinks showed reduction in means VHN values and increasing in means Ra values for all types
of composites for all groups. Regular Pepsi is less in their erosive potential and need lesser amount of NaOH to reach
the neutrality than diet Pepsi.
Keywords: Pepsi cola, composite, microhardness, roughness. (J Bagh Coll Dentistry 2010;22(2):7-11).

ﺍﳋﻼﺻــﺔ

اﻟﻐﺮض ﻣﻦ ھﺬه اﻟﺪراﺳﺔ اﻟﻤﺨﺘﺒﺮﯾﺔ ھﻮ ﻟﺒﯿﺎن ﺗﺄﺛﯿﺮ ﻧﻮﻋﯿﻦ ﻣﻦ ﻣﺸﺮوﺑﺎت اﻟﻜﻮﻻ )اﻟﻤﻨﺘﻈﻢ واﻟﺨﺎﻟﻲ ﻣﻦ اﻟﺴﻜﺮ( ﻋﻠﻰ اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ واﻟﺨﺸ ﻮﻧﺔ اﻟﺴ ﻄﺤﯿﺔ ﻋﻠ ﻰ ﺛﻼﺛ ﺔ اﻧ ﻮاع ﻣ ﻦ
 ﺣﯿ ﺚ ﺗﻐﻤ ﺮ ﻋﯿﻨ ﺎت ﺣﺸ ﻮات اﻟﻜﻮﻣﺒ ﻮزت ﺑﺼ ﻮرة،( وﺳﻮﯾﺴ ﺘﯿﻚ )ﻣﺮﻛ ﺐ ﺗﻘﻠﯿ ﺪي،(ﺳ ﯿﺮام )ﻧﺎﻧﻮھ ﺎﯾﺒﺮد-ن-وﺗﺘﺮﯾ ﻚ،( )ﻣﺮﻛ ﺐ ﻣﺘ ﺮاص٦٠ ﺣﺸﻮات اﻟﺮاﺗﻨﺞ اﻟﻤﺮﻛﺐ وھﻲ ﻣ ﻦ ﻧ ﻮع ﻓﻠﺘﯿ ﻚ ب
ﻣﺘﻮاﻟﯿ ﺔ وﺑﺸ ﻜﻞ ﯾ ﺪوي ﻟﻤ ﺪة ﺧﻤ ﺲ ﺛ ﻮاﻧﻲ ﻓ ﻲ ﻣﺸ ﺮوب اﻟﻜ ﻮﻻ ﺛ ﻢ ﺧﻤ ﺲ ﺛ ﻮاﻧﻲ ﻓ ﻲ اﻟﻠﻌ ﺎب اﻟﺼ ﻨﺎﻋﻲ ﻟﻤ ﺪة ﻋﺸ ﺮ ﻣ ﺮات ﻓ ﻲ درﺟ ﺔ ﺣ ﺮارة اﻟﻐﺮﻓ ﺔ وﺗﻜ ﺮر ھ ﺬه اﻟﻌﻤﻠﯿ ﺔ ﺛﻼﺛ ﺔ ﻣ ﺮات ﻓ ﻲ
.ﺻﺒﺎﺣﺎ( وﻷﺳﺒﻮع واﺣﺪ١٢،ﻣﺴﺎءا٤،ﺻﺒﺎﺣﺎ٨)اﻟﯿﻮم
( ﻋﯿﻨ ﺔ٣٠ (ﻋﯿﻨ ﺔ ﻟﻐ ﺮض ﻓﺤ ﺺ اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ ﺑﻮاﺳ ﻄﺔ ﺟﮭ ﺎز ﻓﻜ ﺮز ﻟﻘﯿ ﺎس اﻟﺼ ﻼدة و٣٠  واﻟﺘ ﻲ ﻗﺴ ﻤﺖ اﻟ ﻰ،( ﻟﻜ ﻞ ﻧ ﻮع ﻣ ﻦ اﻧ ﻮاع اﻟ ﺮاﺗﻨﺞ٦٠ ،( ﻋﯿﻨ ﺔ١٨٠ﺗ ﻢ ﺗﺤﻀ ﯿﺮ
 ﻋﺸْ ﺮة ﻋﯿﻨ ﺎتِ ﻏﻄﺴ ﺖ ﻓ ﻲ اﻟﺒﯿﺒﺴ ﻲ ﻛ ﻮﻻ: اﻟﻤﺠﻤﻮﻋ ﺔ اﻻوﻟ ﻰ:( ﻋﯿﻨ ﺔ ﻛﻶﺗ ﻲ٣٠  ﻟﻜﻞ ﻧﻮع ﻣﻦ اﻧﻮاع ﻣ ﺎدة اﻟ ﺮاﺗﻨﺞ ﻗﺴ ﻤﺖ ال.ﻟﻐﺮض ﻓﺤﺺ اﻟﺨﺸﻮﻧﺔ اﻟﺴﻄﺤﯿﺔ ﺑﻮاﺳﻄﺔ ﺟﮭﺎز اﻟﺒﺮوﻓﯿﻠﻮﻣﯿﺘﺮ
ِ ﻋﺸْﺮة ﻋﯿﻨﺎتِ ﻏﻄﺴﺖ ﻓﻲ اﻟﻠﻌﺎبِ اﻹﺻﻄﻨﺎﻋﻲ: ﻋﺸْﺮة ﻋﯿﻨﺎتِ ﻏﻄﺴﺖ ﻓﻲ ﺷﺮابِ اﻟﺒﯿﺒﺴﻲ ﻛﻮﻻ اﻟﻘﻠﯿﻞ اﻟﺴﻜّﺮِ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ: اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﯿﺔ,اﻟﻤﻨﺘﻈﻢ
 اﻟ ﺮاﺗﻨﺞ.ﺑﯿﻨ ﺖ أﻟﻨﺘ ﺎﺋﺞ أن ﻣﺸ ﺮوﺑﺎت اﻟﻜ ﻮﻻ أﻇﮭ ﺮت ﻧﻘﺼ ﺎن ﻓ ﻲ ﻗ ﯿﻢ ﻣﻌ ﺪﻻت اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ وزﯾ ﺎدة ﻓ ﻲ ﻗ ﯿﻢ ﻣﻌ ﺪﻻت اﻟﺨﺸ ﻮﻧﺔ ﻟﻜ ﻞ اﻟﻤﺠ ﺎﻣﯿﻊ ﻟﻜ ﻞ اﻧ ﻮاع اﻟ ﺮاﺗﻨﺞ اﻟﻤﺮﻛ ﺐ
ﻣﺸ ﺮوﺑﺎت اﻟﻜ ﻮﻻ اﺛ ﺮت. ﺳ ﯿﺮام )ﻧﺎﻧﻮھ ﺎﯾﺒﺮد( ﺑﺼ ﻮرة ﻣﺘﻮاﻟﯿ ﺔ-ن- ﻣﺮﻛﺐ ﻣﺘﺮاص( ﻣﻠﻚ اﻋﻠﻰ ﻗﯿﻤﺔ ﻟﻠﺼﻼدة اﻟﻤﺠﮭﺮﯾﺔ ﻣﺘﺒﻮﻋﺎ ﺑﺴﻮﯾﺴ ﺘﯿﻚ )ﻣﺮﻛ ﺐ ﺗﻘﻠﯿ ﺪي( ﺛ ﻢ ﺗﺘﺮﯾ ﻚ٦٠ اﻟﻤﺮﻛﺐ ﻓﻠﺘﯿﻚ ب
-ن- )ﻣﺮﻛ ﺐ ﻣﺘ ﺮاص( ﺑﻔ ﺎرق اﺣﺼ ﺎﺋﻲ ﺑﯿﻨﻤ ﺎ ﻛ ﺎن اﻟﺘ ﺄﺛﯿﺮ ذا ﻓ ﺎرق اﺣﺼ ﺎﺋﻲ ﻋ ﺎﻟﻲ ﻟﻜ ﻞ ﻣ ﻦ اﻟﻤﺮﻛ ﺐ ﺳﻮﯾﺴ ﺘﻚ و اﻟﻤﺮﻛ ﺐ ﺗﺘﺮﯾ ﻚ٦٠ ﻋﻠ ﻰ اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ ﻟﻠ ﺮاﺗﻨﺞ اﻟﻤﺮﻛ ﺐ ﻓﻠﺘﯿ ﻚ ب
 ﻣﺸ ﺮوب اﻟﺒﯿﺒﺴ ﻲ اﻟﻜ ﻮﻻ اﻟﺨ ﺎﻟﻲ ﻣ ﻦ اﻟﺴ ﻜﺮأﻇﮭﺮ ﻧﻘﺼ ﺎن ﻓ ﻲ ﻗ ﯿﻢ ﻣﻌ ﺪﻻت اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ وزﯾ ﺎدة ﻓ ﻲ ﻗ ﯿﻢ ﻣﻌ ﺪﻻت اﻟﺨﺸ ﻮﻧﺔ ﻟﻜ ﻞ.ﻟﺬا ﺗﺄﺛﯿﺮ ﻣﺸﺮوﺑﺎت اﻟﻜﻮﻻ ﻛ ﺎن ذا ﺗﺎﺑﻌ ﺎ ﻣﺎدﯾ ﺎ،ﺳﯿﺮام
 ﻗﯿﺎس ﻣﻌﺎدﻟ ﺔ اﻟﺤﻤﻮﺿ ﺔ ﻟﻤﺸ ﺮوﺑﺎت اﻟﻜ ﻮﻻ ﻛﺸ ﻒ ان اﻟﺒﯿﺒﺴ ﻲ اﻟﻤﻨ ﺘﻈﻢ ﯾﺤﺘ ﺎج اﻟ ﻰ ﻛﻤﯿ ﺔ اﻗ ﻞ ﻣ ﻦ )ھﯿﺪروﻛﺴ ﯿﺪ.اﻟﻤﺠﺎﻣﯿﻊ ﻟﻜﻞ اﻧﻮاع اﻟﺮاﺗﻨﺞ اﻟﻤﺮﻛﺐ اﻛﺜﺮ ﻣﻦ ﻣﺸﺮوب اﻟﺒﯿﺒﺴﻲ ﻛﻮﻻ اﻟﻤﻨﺘﻈﻢ
ﻣﻘ ﺎﯾﯿﺲ اﻟﺨﺸ ﻮﻧﺔ اﻟﺴ ﻄﺤﯿﺔ اﻇﮭ ﺮت اﻧﮭ ﺎ ﻛﺎﻧ ﺖ.اﻟﺼﻮدﯾﻮم( ﻟﻠﻮﺻﻮل اﻟﻰ اﻟﺤﯿﺎد ﻣﻦ اﻟﺒﯿﺒﺴﻲ اﻟﺨﺎﻟﻲ ﻣﻦ اﻟﺴﻜﺮ ﺑﺎﻟﺮﻏﻢ ﻣﻦ ان ﺣﻤﻮﺿﺔ اﻟﺒﯿﺒﺴﻲ اﻟﻤﻨ ﺘﻈﻢ اﻛﺜ ﺮ ﻣ ﻦ اﻟﺒﯿﺒﺴ ﻲ اﻟﺨ ﺎﻟﻲ ﻣ ﻦ اﻟﺴ ﻜﺮ
 ﻧﺘﺎﺋﺞ اﻟﺨﺸ ﻮﻧﺔ أﻇﮭ ﺮت أن ﻣﺸ ﺮوﺑﺎت اﻟﻜ ﻮﻻ اﺛ ﺮت ﻋﻠ ﻰ اﻟﻤﺮﻛ ﺐ ﻓﻠﺘﯿ ﻚ. واﻟﻤﺮﻛﺐ ﺳﻮﯾﺴﺘﻚ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ٦٠ ﺳﯿﺮام )ﻧﺎﻧﻮھﺎﯾﺒﺮد( اﻷوﻃﺄ ﻣﺘﺒﻮﻋﺔ ﺑﺎﻟﻤﺮﻛﺐ ﻓﻠﺘﯿﻚ ب-ن-ﻋﻨﺪ اﻟﻤﺮﻛﺐ ﺗﺘﺮﯾﻚ
ﺳ ﯿﺮام واﻟﻤﺮﻛ ﺐ ﺳﻮﯾﺴ ﺘﻚ اﻇﮭ ﺮا ﻓﺮﻗ ﺎ ﻋ ﺎﻟﻲ اﻻھﻤﯿ ﺔ ﻓ ﻲ ﻛﻠﺘ ﺎ-ن- ﺑﯿﻨﻤ ﺎ اﻟﻤﺮﻛ ﺐ ﺗﺘﺮﯾ ﻚ، ﺑﻔﺮﻗﺔ ﻏﯿﺮ ھﺎم اﺣﺼﺎﺋﯿﺎ ﻓﻲ اﻟﺒﯿﺒﺴﻲ اﻟﻤﻨ ﺘﻈﻢ ﻣ ﻊ ﻓ ﺮق ھ ﺎم ﻓ ﻲ اﻟﺒﯿﺒﺴ ﻲ اﻟﺨ ﺎﻟﻲ ﻣ ﻦ اﻟﺴ ﻜﺮ٦٠ ب
 ﻛﻞ اﻧﻮاع اﻟﻤﺮﻛﺒﺎت اﻟﻤﻔﺤﻮﺻﺔ ﻓﻲ ھﺬه اﻟﺪراﺳ ﺔ أﻇﮭ ﺮت أﻇﮭ ﺮت ﻧﻘﺼ ﺎن ﻓ ﻲ ﻗ ﯿﻢ اﻟﺼ ﻼدة اﻟﻤﺠﮭﺮﯾ ﺔ وزﯾ ﺎدة ﻓ ﻲ اﻟﺨﺸ ﻮﻧﺔ. ﻟﺬا ﺗﺄﺛﯿﺮ ﻣﺸﺮوﺑﺎت اﻟﻜﻮﻻ ﻛﺎن ذا ﺗﺎﺑﻌﺎ ﻣﺎدﯾﺎ،ﻣﺸﺮوﺑﺎت اﻟﻜﻮﻻ
.ﺮﻣﮭﻢ
ﺎﺋﻲ ﻏﯿ
ﺎرق اﺣﺼ
ﺎن ذا ﻓ
ﻦ اﻟﺘﺄﺛﯿﺮﻛ
ﻟﻜ،ﻄﻨﺎﻋﻲ
ﺎب اﻹﺻ
ﻲ اﻟﻠﻌ
ﺮﻓ
ﻦ اﻟﻐﻤ
ﺎم ﻣ
 اﯾ٧ ﺪ
ﺑﻌ

UDMA, and TEGDMA, inorganic filler
particles coated with a methyl methacrylate
functional silane coupling agent to bond the filler
to the organic matrix, and a photoinitiator system
to allow photoactivation by light units (1).
The physical and mechanical properties of
composite resins are indicators that predict the
behavior of composite restorations, other aspects,
such as material biodegradation, must be taken
into account in the clinical performance of this
type of restorative procedure. The critical oral
environment conditions, i.e., pH changes and

INTRODUCTION
Composite resins are widely used in
restorative and pediatric dentistry. Most of the
available composites contain a polymer matrix of
dimethacrylate monomers, such as Bis-GMA,

(1) MSc student, dep. of conservative dentistry, college of
dentistry, university of Baghdad.
(2)
Professor, dep. of conservative dentistry, college of
dentistry, university of Baghdad.
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humidity, may increase resin composite
biodegradation over time (2). This phenomenon is
a complex process that may lead the composite
polymer matrix to collapse, causing several
problems such as filler-polymer matrix debonding
(3)
Acid erosion has clinical significance, because
acidic conditions can be occurred orally either
due to the ingestion of acidic foods or the
degradation of polysaccharides to acids in
stagnant areas of the mouth (4).
Cola drinks suppose to cause the surface
degradation of resin matrix and surface erosion of
filler contents. In addition, the surface
degradation of resin materials is related to the
content of the fillers, distribution of the fillers,
composition of the matrix resin, and the effect of
silane surface treatment on the fillers (5). The
increasing demand for esthetic dentistry has been
coupled with a rapid development of new
restorative materials. Packable resin and
nanohybrid composite is one of the newly
developed esthetic restorative materials, and it is
currently being used for dental clinical work as
well as in operative dentistry. However, in the
complex environment of the oral cavity (with
exposure to alcohol, acids, and mechanical
abrasion and temperature changes), packable
resins and nanohybrid composite are expected to
undergo considerable degradation. However in
oral environment, saliva modifies the erosive
process and erosive intensity is modified by
quality and quantity of saliva. Diminished
salivary flow was susceptible to erosive tooth
damage (6).
So this in vitro study was designed to simulate
the washing effect of saliva with individual
drinking of cola soft drink by cyclic specimen
immersion, and to evaluate the influence of cola
drinks on the surface degradation of composite
resin by measuring the surface microhardness and
roughness.

Group 2: Ten samples were immersed in diet
Pepsi cola drink.
Group 3: Ten samples were immersed in
artificial saliva.
By utilizing cylindrical Teflon molds (2mm
in height & 8mm in diameter).The molds were
placed on a transparent celluloid strip that fixed
on a glass cement slab. The materials were
inserted and pressed into the mold until it were
intentionally overfilled. Then the materials were
covered with another matrix strip and a glass
microscopic slide.100 gm pressure was applied to
expel excess material from the mold. Each
specimen were light-cured through the application
of the tip of light cure directly on the top glass
slide (distance about 1.2mm, which is the
thickness of the glass slide and celluloid strip), all
samples were stored in plastic containers that
contained distilled water in an incubator at 37 oC
for 24 hours before they were tested (7). The
artificial saliva prepared manually with the
assistance of a specialized chemist and it’s
composed of 2.2g/L gastric mucin, 0.381g/L
sodium chloride,0.738g/L potassium phosphate,
1.114g/L potassium chloride, 0.02% sodium
azide, trace of sodium hydroxide to reach (pH
7.0) (7).
The acidity of regular and diet Pepsi cola was
measured with a PH meter (model 3320) .The pH
meter was calibrated using test solutions of
known pH (Fisher Scientific International,
Loughborough, UK) before testing the drinks.
The neutralisable acidity of each drink was tested
by placing 20 mls of the drink in a glass beaker
placed in a thermostatically controlled water bath
held at 37°C. 0.1M sodium hydroxide solution
was gradually added to the drink sample and the
pH rise was continuously monitored until the pH
increased to neutrality. Each sample was stirred
continuously as the solution of sodium hydroxide
was added. The volume of sodium hydroxide
required to increase the pH of the sample to
neutrality was noted; this was repeated five times
for each drink. (8). All composite samples undergo
baseline measurements for surface roughness and
surface microhardness before immersion in cola
drink.
After baseline measurement the composite
samples were alternately immersed manually, 5
seconds each, in cola drink and artificial saliva for
10 cycles at room temperature which repeated
three times a day (8 am, 4 pm, 12 am) at 8 hours
intervals
for one week. Because during
consumption, the drinks contact only shortly with
the tooth surface before it’s washed away by
saliva. In previous studies drinks usually
contacted the tooth surface for a prolonged period

MATERIALS AND METHODS
Total numbers of 180 samples were prepared,
60 samples for each type of composite which are
(Filtek P60 (packable), Swisstec (conventional)
and Tetric-n-Ceram (nanohybrid) composite
resins, which were divided into two main groups
30 samples were subjected for microhardness test
(by Vickers hardness tester) and 30 samples were
subjected to surface roughness test (by
profilometer).
For each types of composite group the 30
samples were subdivided as follows:Group 1: Ten samples were immersed in regular
Pepsi cola.
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of time or did not account for the role of saliva.
The specimen soaking protocol was simulated
from an individual drinking a can of Pepsi cola
(330ml) and the total soaking time was 100
seconds. After the soaking sequence was
completed the specimen was rinsed with distilled
water and restored in artificial saliva which
discarded after each soaking sequence (7).
The microhardness measurement were
performed using Vickers hardness by using
micromet microhardness tester (micro indentation
test).In which a 100g load were applied for 15
seconds(14) in which three indentations were made
for each sample and converted into VHN. The
indentation were positioned to cover most of the
specimen surface by equal placement over a half
circle which result in wider spaced indentation
and not closer than 1mm to the adjacent ones or
to the margin of the specimen, the average of
three measurements were calculated and obtained
as one reading. The roughness of the surface “Ra
value” is the arithmetic mean at all values of the
roughness profile within the measuring length (10).
Each sample were measured using traveling
length of 8mm and each sample were measured
three times in various locations within the area of
experimental zone, the Ra value of each sample
were the average of these measurements. The
horizontal magnification that used in this study is
1000x; while in vertical magnification is 500 xs.

other, while there is high significant difference
(P<0.001) in (Ra) values between the groups for
both Swisstec (conventional) composite and
Tetric-n-Ceram
The percentage of roughness increasing for
all the groups of all types of composites was
measured
by
using
the
equation
[(After/Before×100)-100]. The data revealed that
the lowest increasing in roughness was in the
saliva group of Filtek P60 (packable) composite,
while the highest increasing in roughness was in
the diet Pepsi group of Tetric-n-Ceram
(nanohybrid) composite, which is shown in table
4.
The results revealed that regular Pepsi need
lesser amount of NaOH to reach the neutrality
than diet Pepsi in spite of the acidity of regular
Pepsi is more than diet Pepsi, which is shown in
table 5.

DISCUSSION
Most restorative resin materials are expected
to demonstrate partial surface alterations upon
immersion in an aqueous environment, in our
present study the Filtek P60 (packable) composite
resin VHN values showed a significant reduction
in VHN values after immersion in regular and
diet Pepsi cola drinks, while the Swisstec
(conventional) composite and Tetric-n-Ceram
(nanohybrid) composite showed a high significant
reduction in VHN values after immersion in
regular and diet Pepsi cola drinks. Surface
roughness revealed that Filtek P60 (packable)
composite resin Ra values showed a significant
increasing after immersion in diet Pepsi cola
drinks, and a non significant increasing in Ra
values after immersion in regular Pepsi cola,
while the Swisstec (conventional) composite
showed a significant increasing in Ra values after
immersion in regular Pepsi cola and a high
significant increasing in Ra values after
immersion in diet Pepsi cola, and for Tetric-nCeram (nanohybrid) composite showed a high
significant increasing in Ra values
after
immersion in regular and diet Pepsi cola drinks.
These results may be attributed to (1) the volume
and size of composite filler particles (2)Another
explanation to this reduction in VHN values and
the increasing in Ra values may be attributed to
the water absorption and hydrolytic degradation
of the filler surface caused by filler/matrix
cracking. Bis-GMA copolymer is highly
susceptible to chemical softening, with a broad
increasing range of solubility parameters. The
extent of softening of Bis-GMA copolymer
depended on the soaking chemicals, the
incorporation of TEGDMA in Tetric-n-Ceram

RESULTS
Statistical analysis of data by using ANOVA
test for all types of composites for all groups
revealed that there is a non significant difference
(P>0.05) in VHN values for Filtek P60 (packable)
composite when all its groups compare with each
other, while there is high significant difference
(P<0.001) in VHN values between the groups for
both Swisstec (conventional) composite and
Tetric-n-Ceram (nanohybrid) composite which is
shown in table 1.
Percentage of microhardness reduction for all
the groups of all types of composites was
measured
by
using
the
equation
[(After/Before×100)-100]. The data revealed that
the lowest reduction in microhardness was in the
saliva group of
Filtek P60 (packable) composite, while the
highest reduction in microhardness was in the diet
Pepsi group of Tetric-n-Ceram (nanohybrid)
composite, which is shown in table 2.
Statistical analysis of data by using ANOVA
test for all types of composites for all groups
revealed that there is a non significant difference
(P>0.05) in (Ra) values for Filtek P60 (packable)
composite when all its groups compare with each
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(nanohybrid) composite resulted in an increase in
water uptake in Bis-GMA. Hydrophilic groups
such as the ethoxy group in TEGDMA are
thought to show affinity with water molecule by
hydrogen bonding to oxygen (11).
(3) Microhardness and surface roughness are not
related exclusively to the particle content in the
composite resin composition and the distribution
of the filler sizes may be more important factors
for this property, so surface degradation may be
happened when the filler and the matrix resin
were too weakly bonded, this might be attributed
to insufficient surface treatment with silane was
thought to result in filler erosion and it has been
suggested that silanization of filler particles plays
an important role as does the type of the resin
used in the resin based composites (12). All types
of composites tested in this study showed a non
significant reduction in VHN values and the
increasing in Ra values after immersion in
artificial saliva, which could be attributed to
water can infiltrate and decrease the mechanical
properties of the polymer matrix, by swelling and
reducing the frictional forces between the
polymer chains, similar results were obtained
with artificial saliva solutions. Composite resins
generally contain more organic matrix and thus
may be more susceptible to water absorption and
subsequent surface disintegration in an aqueous
environment (13).

Table 2: The percentage of microhardness
reduction
%
Microhardness
0.8
Pepsi 84.21 83.53
Packable Pepsi
84.14 82.51
1.93
composite
diet
0.04
Saliva 84.22 84.18
55.04
53.3
3.16
Pepsi
Conventional Pepsi
54.96 51.83
5.4
composite diet
0.073
Saliva 54.87 54.83
5.4
Pepsi 56.03 53.01
Nano-hybrid Pepsi
56.08 51.58
8.02
composite
diet
0.14
Saliva 55.96 55.88
Variables

Before After

This effect may become obvious and with
significant reduction in VHN values and the
increasing in Ra values if the immersion time in
artificial saliva become more than one week
which was the period of immersion in our study.A
more interesting observation in this study was that
the regular Pepsi showed the lesser decrease in
VHN values and increasing in Ra values than diet
Pepsi for all types of composite resin material.
The surface properties of a composite resin
material, especially microhardness and roughness
may be greatly affected by the general chemical
composition of the beverages, the type of acid
present in their formulation, and also the potency
of the individual acidic ingredients.

Table 1: ANOVA test between the groups of
each type of composite

Table 3: ANOVA test between the groups of
each type of composite

ANOVA test
d.f.=29
Mean S.D.
Variables
Fp-value
test
Baseline 84.19 1.6
Pepsi 83.53 1.7
0.126
Packable
2
Pepsi
N.S.
composite
82.51 1.63
diet
Saliva 84.18 1.9
Baseline 54.95 1.6
Pepsi 53.3 1.44
0.000
Conventional
8.65
Pepsi
H.S
composite
51.83 1.33
diet
Saliva 54.83 1.75
Baseline 56.02 1.57
Pepsi 53.01 1.65
0.000
Nano-hybrid
21.2
Pepsi
H.S
composite
51.58 1.08
diet
Saliva 55.88 1.61
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Variables

Mean S.D.

Baseline
Pepsi
Packable
Pepsi
composite
diet
Saliva
Baseline
Pepsi
Conventional
Pepsi
composite
diet
Saliva
Baseline
Pepsi
Nano-hybrid
Pepsi
composite
diet
Saliva

0.04 0.005
0.042 0.004
0.05 0.005

ANOVA test
d.f.=29
Fptest value

1.78

0.17
(N.S)

45.02

0.000
(H.S.)

49.43

0.000
(H.S.)

0.04 0.0077
0.051 0.005
0.062 0.005
0.074 0.004
0.055 0.004
0.03 0.005
0.05 0.006
0.06 0.005
0.035 0.008
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Table 4: The percentage of roughness

increasing
Variables
Packable
composite

Conventional
composite

Nano-hybrid
composite

%
Roughness
5
Pepsi 0.040 0.042
Pepsi
0.04 0.05
25
diet
0
Saliva 0.04 0.04
21.56
Pepsi 0.051 0.062
Pepsi
0.052 0.074
42.3
diet
3.77
Saliva 0.053 0.055
66.66
Pepsi 0.03 0.05
Pepsi
0.03 0.06
100
diet
12.9
Saliva 0.031 0.035
Before After

Table 5: The Neutralizable acidity of Pepsi
cola drink
Neutralizable acidity
(ml of 0.1 M NaOH)
Mean S.D.
Mean
S.D.
8.2
0.7
Regular Pepsi 2.48 0.06
3.2 0.05
12.4
0.8
Diet Pepsi
Groups

pH

In the present study, the larger decrease as
observed in microhardness of the composite resin
specimens immersed in Diet Cola, in comparison
with Regular Cola, could be explained by the
possible synergistic softening effect on Bis-GMA
copolymer by the inorganic "phosphoric" acid
and the organic "citric" acid present in Diet Cola's
formulation.
The organic "citric" acid present in diet Pepsi
cola in high concentrations could have a more
aggressive softening effect than the inorganic
"phosphoric" acid present in Regular Cola.
Although the regular Pepsi cola is more acidic
and it’s pH is lower than diet Pepsi cola but the
diet Pepsi cola needed more of alkali (base) to be
added to it to bring it up to a neutral (pH). So
according to the above results the buffering
capacity and titratable acidity represents the
amount of available acid and is an indication of
strength and thus of erosive potential (14).
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