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INTRODUCTION

INTRODUCTION

Th e I'I]U‘Od 101 Of COanOSlte leJiIl by BO\\‘ cn ill l 9608 was a la“d k Ty
0! ma diSCO (S in h
C I \'A the leld of

k aving way for the
dentistry, paving way the development of cosmetics dentistry. Resin- b
' - Resin- based restoratives are
increasingly being used in dentistry, mainly becase of their estheti 1
etic quality and good physical

S 1 (& T erials the organic
)I'Oper“es' Dental composites ar q 1
made of thr cc chemlcally different material t gani

ix (organic phase), the i i .
matrix (g 2ee), norganic matrix (filler or disperse phase) and organosilane( li
d ancl COUp ng

agent) tO bond the filler to the organic resin.? Composite resin materials h lved f
ave evolve rom

traditional micro-hybrid and micro-filled materials. Nano-filled and nanohybrid composit
€S were

more recently introduced in an endeavor t i 1 : :
0 provide a material displaying high initial polishing

combined with superior polish and gloss retention.' -

The ultimate goal of using a dental restorative material is to restore the biological, functional

and aesthetic properties of a healthy tooth structure. Due to the increasing restorative and esthetic

demand of the patient and newer improvement of composite, its clinical use has expanded

considerably over the years, regardless of the cavity type and location. Application of
nanotechnology in composites with nano-particles and nano-clusters has been introduced which

reduces the interstitial spaces among the inorganic particles, providing better physical properties
3 Tt reduces the material

and polish maintenance, which can be seen in the surface texture.
hnology enables us to use nanocomposite in both anterior and

degradation over the years. This tec
site resin depend not only on

posterior teeth®> %6, The aesthetic and clinical properties of compo
hing and polishing protocol followed to achieve surface

their structure, but also on the finis
toration*” ¥

smoothness, which is of greater importance for longevity of the res
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INTRODUCTION
INTRODUCTION

The introduction of composite resin by Bowen in 1960s was a landmark discovery in the field of
dentistry paving way for the development of cosmetics dentistry. Resin- based restoratives are
increasingly being used in dentistry, mainly becase of their esthetic quality and good physical
pxjopelﬁes-' Dental composites are made of three chemically different materials the organic
mnatrix (organic phase), the inorganic mvatrix (filler or disperse phase) and organosilane(coupling
agent) o bond the filler to the organic resin.” Composite resin materials have evolved from

rraditional micro-hybrid and micro-filled materials. Nano-filled and nanohybrid composites were

more recently introduced in an endeavor to provide a material displaying high initial polishing

_coimbined-with supetior polish and gloss FBtENHO. - o oi i S e

The ultimate goal of using a dental restorative material is to restore the biological, functional,

and aesthetic properties of a healthy tooth structure. Due to the increasing restorative and esthetic

demand of the patient and newer improvement of composite, its clinical use has expanded
considerably over the years, regardless of the cavity type and location. Application of
nanotechnology in composites with nano-particles and nano-clusters has been introduced which
reduces the interstitial spaces among the inorganic particles, providing better physical properties
and polish maintenance, which can be seen in the surface texture.” It reduces the material

degradation over the years. This technology enables us to use nanocomposite in both anterior and

1454 The aesthetic and clinical properties of composite resin depend not only on

posterior teet
ol followed to achieve surface

their structure, but also on the finishing and polishing protoc
smoothness, which is of greater importance for longevity of the restoration*’ *.
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INTRODUCTION

gurface roughness leads to adherence of bacterial plaque, which later evolve into periodontal

47- 49 i 1 cce 2 ‘face ;
diseasew ) 1t is widely accepted that the surface roughness of intraoral hard surfaces has a

major jmpact on the initial adhesion and retention of oral microorganisms i.e. rougher surfaces

7, 50- 52

plaque than smoother surfaces. Plaque can accumulate on the composite

retain More

o e maa 6,53- 56 . ,
surface with a roughness of more than 0.7pm. Whereas, several experimental findings state

that the dental material’s. surface roughness lower than 0.2pum, significantly reduces the
. M - 8’57 . ' "
possibillty of bacterial adhesion. Roughness has also major impact on the aesthetic

appearance and discoloration of restorations, secondary caries and gingival irritation and wear of
1.7 60

opposing and adjacent teet

Surface quality of restoration is one of the important factors that determine their clinical success.

A smooth surface can improve longevity-and- esthetics of restorations:> ¢~ #*So smooth surface- -

enables clinical durability, good esthetic appearance, better optical compatibility with natural

enamel tissue and surface gloss, as well as, preventing the discoloration and staining of the

. 8,5839
restoration.

Increase in demand by patients for better esthetic and simplified and safe procedures have
propelled the use of composite resins in restorative treatments. However, it should be considered
that the success and longevity of these restorations are related to the material, the dentist, and the
patient(’l The patients are responsible for their dietary habits, preventive measures, availability

of fluoride, and oral hygiene. Since carious lesions have been the most common cause of direct

. . . 64
composite resin restorations replacements.4'

A range of factors, including prophylaxis procedures and tooth brushing with the toothpaste, may
alter the quality of the surface of both the enamel and the polished restorative materials in the
oral cavity (Ehmford, 1983; Gracia- Godoy et al,, 2009).”™ ™ Wear from tooth brushing can

2|Page



INTRODUCTION

nechanical and optical propertics of composite resin

A ¢ the T
influenc and surface roughness can

crease due to the abrasion of the polymer matrix, followed by filler exposure which can

ad to loosening of filler particles.'

76 -
eventually le The effect of brushing on the surface

roughness of resin composites is a significant factor in determining the performance of materials
As a result of this abrasive treatment, the greater the relative abrasiveness of the dentifrice. the
areater will be the surface roughness of resin material, 77- 7 consequently affecting the esthetics

. 11,80-82
of restorations.

Dentifrices have been a source of concern and subject of study for many professionals, since it is
one of the main resources used in daily oral care by the population. Dentifrices have different

components such_ as detergents, fluoride, therapeutic ingredients, flavors, and abrasives. Among

the abrasives, the most common are calcium carbonate and silica.®> These abrasives have an
important role in cleaning teeth, removing bacteria and stains from the tooth surface. However,

34

the dentifrice should promote optimal tooth surface cleaning with minimal abrasion™, since

dentifrices with high amounts of abrasives can damage hard tissue, soft tissue and restorations,

causing gingival recession, cervical abrasion, and dentin hypersensitivity.* 8 8

Studies have been conducted to evaluate the surface roughness of composite resins caused by the
abrasiveness of some dentifrices. Amaral ef al.%° evaluated the action of abrasive dentifrices on
esthetic restorative materials after simulated tooth brushing cycles. The researchers found a
notable difference between the abrasiveness of dentifrices, but not among the composife resins.
The dentifrices that used silica and carbonate were less abrasive compared to the ones containing

bicarbonate,* ¢

J|Page



"~ Concerned about the integrity of hanocomposite

INTRODUCTION

A large supply of new dentifrices is available in the market nowadays, which makes the

consumer choice much more difficult and still some arcas do not have access to modern

dentifrices and still uses conventional powdered form of dentifrice which has larger abrasive

content. Different forms like powder, gel and paste have added more to the confusion of the

patients, and adding more to the confusion is the addition of herbal whitening toothpastes on the

shelves. Toothpastes that promote whitening by removing or controlling extrinsic stains on the
tooth surface through abrasion has become common.’” ¢ Typically, hydrated silica, calcium

carbonate, dehydrated di-calcium phosphate, calcium pyrophosphate etc are the abrasives agents

ed. 12676 7113 However, there is no study done and published till date that compared the effect

of these four forms of dentifrices together.

esin restorations from the abrasivity of

dentifrices available, this study aims to answer the following questions: -

(a) Does tooth brushing with dentifrice change the surface roughness of nanocomposite

resins?

(b) Does the surface roughness remains the same, regardless of the type of dentifrice or
nanocomposite resin evaluated?

Therefore, this in vitro study aims to compare and evaluate the effect of different dentifrices of

various forms 1. Powder form- Dabur Lal Dant Manjan, Dabur (Dabur International Limited
Dubai, U.A.E). 2. Paste form- Colgate Total Advance Health, (Colgate- Pamolive Company,
India). 3. Gel form- Close Up Active Gel (Hindustan Unilever Limited, India). 4. Whitening

toothpaste- Himalaya Herbals Sparkling White, Himalaya (The Himalayan Drug Company,

India) and stimulated tooth brushing on the nanocomposite.

4|Page
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RESULT

ere qummarized as Mean £ SD (standard deviati

Dﬂt‘ q WE 1ation). Groups were com i

: pared by paired

k. also

st Groups Ve compared by one way analysis of variance (ANOVA) and th

€

signiﬁ cance of mean difference between the groups was done by Tukey’s HSD (honest!

onestly

slgﬂiﬁcant difference) post hoc test. A two-tailed (0=2) p<0.05 was considered statistically

‘ J _ Sigmﬁcant.

| QESULTS & OBSERVATIONS -

;_ The present study evaluates the surface roughness of composite resins after stimulated tooth

"brushlllg with different dentlfrlces Total 100 dlSC shaped specunens were made and equally

(n=20) into five groups. Group A was control group (no brushing protocol), Group B

A divided

’)

;" was brushed with Dabur Lal Dant Manjan, Group C was brushed with Colgate Total Advance

brushed with Close Up Active Gel and Group E was brushed with

Health and Group D was
' Himalaya Herbals Sparkling White, Himalaya. (Table 1 and Fig. 12). The surface roughness
* was assessed before and after treatment (tooth brushing with dentifrices for one minute i:€:

A 40,000 pulsation and 8,800 oscillations) and measured in micrometer (pm)

T g Page
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LL()CATION OF GROUP NAME AND DISTRIBUTION

20.0%
Fig. 12. DISTRIBUTION OF SUBJECTS IN FIVE GROUPS.

1: A
OF SAMPLES
l / NO OF SAMPLES
EATMENT GROUP NAME (N=100) (%)
: M’ GROUP A 20 (20.0)
‘ shi
o™ |
| m GROUP B 20 (20.0)
pabur
GROUP C 20 (20.0)
b ’W’-’
1 Colgate B
//' GROUP D 20 (20.0)
MMng GROUP E 20 (20.0)
\ White, Himalaya
Distribution of samples
B Group A
E Group B
O Group C
B Group D
E Group E
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OBSERVATION

RESULT

(HE TABLE BELOW SHOWS THE MEAN SURFACE ROUGHNESS VALUE(RA

VALUE) FOR ALL THE GROUPS [N MICROMETER (um)
L

roup B (Dabur lal | Grou Croup E) Himalaya
. ‘ C . p alay
Group A (Contr ol) dant manjan) tot:\ll) a(lilcr::zlcgﬂte Group D (Close up Herbals Sparkling
Ace) gel) White, Himalaya
Pre Post Pre Post ’
SNO e Post Pre Post Pre Post
/ p
0.30 0.34 0.31 1.48
] 035 | 042 0.34 0.27 0.33 0.38
/
0.36 0.28 0.33 15
2 8 0.28 0.38 0.28 0.30 0.29 0.39
/—"’—
0.26 0.29 0.30
3 141 0.25 0.36 0.29 0.24 0.29 0.35
/
0.26 0.
4 0.36 27 1.31 0.26 0.35 0.26 0.29 0.30 0.32
| i
5 0.37 0.19 0.37 1.27 0.19 0.34 0.19 0.28 0.26 0.37
==l Y 0371 o
6 0:19 ~0; 26 217 0.37 0.39 037 0.26 031 0.36
B
7 0.26 0.36 0.26 1.32 0.36 0.36 0.36 0.27 0.32 0.38
|4
8 0.26 0.26 0.26 1.00 0.30 0.33 0.26 . 0.27 0.26 0.36
B |
9 0.28 0.36 0.25 1.46 0.36 0.39 0.36 0.28 0.35 0.38
10 0.34 0.30 0.31 121 | 031 | 038 0.30 0.28 0.32 0.39
11 0.34 0.27 0.31 1.31 0.27 0.39 0.27 0.26 0.26 0.40
12 0.28 0.36 0.28 1.60 0.33 0.35 0.36 0.33 0.36 0.39
13 0.30 0.26 0.30 1.58 0.26 0.32 0.26 0.24 0.27 0.36
14 0.26 0.36 0.29 1.34 0.36 0.37 0.36 0.29 0.35 033
15 0.19 0.37 0.26 1.38 0.37 0.36 0.37 0.30 0.33 0.39
16 0.37 0.19 0.34 1.07 0.24 0.38 0.19 0.24 0.23 0.38
17 | 036 0.26 032 155 | 026 | 036 026 | 028 0.29 039
18 0.26 0.30 0.30 1.57 0.30 0.38 0.30 0.26 032 0.36
19 0.36 0.34 0.33 1.41 031 0.39 0.34 0.27 0.35 0.38
20 027 0.26 031 125 | 026 | 040 0.26 0.28 027 036
B L’_,__,_L__,—Lf




(GRFACE ROUGHNESS

The P

d

howed significant increase in surface roughness
s

pabur L

colgate Total Advance (19.4%) (0.30 £ 0.05 vs. 0.37 + 0,02 =

Hjmala)’a Herbals Sparkling White, Himalaya (18.4%

¢ and post surface roughness of fjye groups

Jicte J in Fig. 13. Comparing the pre and Post surfac |
; dCC roughness of ea i
ch group, paired t test

RESULT

ar : .
are summarized in Table 2 and also

at post as compared to pre in Group B-

a anjan (79.0 0.30 £ 0. vs. 1.41 + 0.24 t=19.78 0.001). G C
e 16, p<l. 1), roup C-

6.42, p<0.001) and Group E-

) (0.30 £ 0.04 vs. 0.37 £ 0.02, t=7.22,

; 20.001). However, '1t did not changed (increase/decrease) significantly at post as compared

(o pre in both Group A- Control group (0.30 + 0.06 vs. 030 + 0.06, t=0.02, p=0.983) and

Group D- Close Up Gel (0.30 £ 0.06 vs. 0.28 + 0.02, t=2.08, p=0.052) i.e. found to be

Stati_stically the same.

TABLE 2: PRE AND POST SURFACE ROUGHNESS (MEAN = SD) OF

FIVE GROUPS

PRE POST MEAN % MEAN | T P
CHANGE | CHANGE
GROUP (N=20) (N=20) VALUE | VALUE
(POST-PRE)
GROUP A | 030+006 | 030006 | 0.00+0.10 0.0 002 | 0983
TGROUPB | 030003 | 141024 | 112£0.25 79.0 1978 | <0.001
I
[GROUPC | 030%005 | 037+002 | 0.07£005 19.4 642 | <0.001
1 107:£005 | 2.08 0.052
TGROUPD | 0302006 | 028%002 | -0.02£00 8.1
| 04 | 722 | <0.001
‘. —// rer<i
.,GRO\UPE 0302004 | 037£0.02 0.07 £ 0.04 18.4
| I
\ L//—




Mean

160
140
120
1.00-
0.80 1
0.60 1
0.40 1
0201
0,00 5=

RESULT

Surface roughness (um)

/) ]
Pre }_Post

Post | Pre ‘Post Pre

Group A Group B Group C Group D Group E

155>0.05 or ~ p<0.001- as compared to Pre

Fig. 13. FOR EACH GROUP, COMPARISON OF MEAN SURFACE ROUGHNESS

BETWEEN PRE AND POST PERIODS.
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RESULT

urface roughness (i.e. mean ch

in s angc
an chang® n nge from pre (o Post) of five groups

mariZed in Table 3 and also shown in Fig, 4. The mean (+ SD) ¢ch .
ange in

. of Group B (1.12 £ 0.25 pum) was the highest followed by Group C (0.07 +

0.07 £ 0.04 wm), Group A (0.00 + 0.10 m)

]‘Oughne
4 Group E( and Group D (-0.02 +

_ GROUP B > GROUP C= GROUP E > GROUP A > GROUP p

he mean change in surface roughness of five groups, ANOVA showed

 di fferent change in surface roughness among the groups (F=294.90, p<0.001).
tly

ABLE 3 COMPARISON OF MEAN CHANGE (POST-PRE) IN

URFACE ROUGHNESS (MEAN = SD) OF FIVE GROUPS BY ANOVA

/;

NGE F VALUE p
GROUP MEAN CHA
(POST-PRE) VALUE
GROUP A 0.00+0.10
90 <0.001
GROUP B | 1124025 294.9
[ GrovP C 0.07 £ 0.05
\ -
CROUP D 20,02 0.05
\
GROUP 0.07 £ 0.04 i
//J L
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RESULT

Pre to post change in syrface roughness (um)

120, G

1001
| 0.801
| 0.60-
| 040
0.20- 007 307

Mean

P
Fem)
a

e

0.00
B 020

GroupA  GroupB  GroupC  GroupD  GrowpE

Fig. 14. PRE TO POST NET MEAN CHANGE IN SURFACE

ROUGHNESS OF FIVE GROUPS.

Further, comparing the mean change in surface roughness between groups, Tukey test

- showed significantly (p<0.001) different and higher mean change in surface roughness of

e b L e ke

- Group B as compared to other groups (Group A, Group C, Group D and Group E). However,

ﬁ:ﬁtmean change in surface roughness did not differed

(p>0.05) between Group A, Group C,

{i‘»‘Group D and Group E i.e. found to be statistically the same (Table 4 and Fig. 15 and 16).

i
b/
i
k.

48 |Page



rABLE 4: COMPARISON OF Mp4N CHANGE (pog
T

RESULT

ROUGHNESS BE i RE)
SURFACE TWEEN GRoups py TUKEY TEST
_\\\

COMPARISONS MEAN 0 p 35% eron
: DIFFERENCE
VALUE | vaLyg | PFFERENCE
t Growp A vs: Group B L2 | 3928 | <000l | Omg -1.00
lf Grouwp A 5. Group © e 252 | >0.05 -0.19 t0 0.04
; Group A vs. Group D 0.02 0.86 >0.05 20.09 0 0.14
t
E" Group A vs. Group £ -0.07 241 >0.05 -0.18 t0 0.04
; Group B vs. Group C 1.05 36.76 | <0.001 0.93 to 1.16
g, Group B vs. Group D 1.14 40.14 <0.001 1.03 to 1.25
ii Group B vs. Group E 1.05 36.87 <0.001 0.94 to 1.16
|
r Group C vs. Group D 0.10 3.38 >0.05 -0.02 to 0.21
m’ vs. Group E 0.00 0.11 >0.05 -0.11t0 0.12
mcmup E 20.09 327 >0.05 -0.21 t0 0.02




Mean

Group C

Group D Group E

"p>0.05-

4S compared to Group C

; Fig. 15. COMPARISON OF CHANGE (POST-PRE) IN SURFACE ROUGHNESS

BETWEEN THREE GROUPS,

|

Pre to post change in surface roughness (Hm)

ns
0.08
0.06 1
0.04
0.02 -
0.00

Mean

-0.02 |
-0.04 £

i =T T A R T
STl amnamEtanty D, e o o s
i e )
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o jimitations of the methodology 1150 d in
Preseny

il nt in y;

”1!/’ o s d Toothbr ; VIFo sty
. penﬂf"lces An 1brushing Oy The Phy y

0

fart

e Materia 1" it was possible to conclyqe that:

Rcsﬂ’"”
ite resins Nano Hybrj .
e composite resis ybrid (Swis
(. Th sTEC composite, Coltene/ w
AG showed surface roughness after one minute of s
€ of stimulateq
tooth bmShin
g

C)’C leS .

The dentifrice GROUP B (Dabur Lal Dant Manj
jan) caused a hj
gher surface

\'\)

roughness in composite resins as compared to other Groups

dentifrice GROUP C (Colgat
The (Colgate Total Advance) caused a higher surface
roughness in composite resins as compared to GROUP E (Himalaya Herbals
Sparkling White, Himalaya)
The dentifrice GROUP D (Close Up Active Gel) caused a lowest surface

roughness in composite resins as compared to other Groups

Considering the results and observations pertaining to surface roughness of the composite

resins, the dentifrice Close Up Active Gel caused lowest surface roughness of composite

resins when compared to other dentifrices.
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ANNEXURES

ANNEXURE — g

FORMULA USED FOR THE ANALysjs

QTHMETIC MEAN

. most widely used measure of central tendency is arithmetic mean, usuall
, usually

Tl
eferred 10 simply as the mean, calculated as
n
. X= Z Xi
' i=1
n .

STANDARD DEVIATION AND STANDARD ERROR

The standard deviation (SD) is the positive square root of the variance, and calculated

as

SXi - (Xi)
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ANN
and SE (standard error of the mean) is calculated ag EXUREg

SE = —

Where, n= no. of observations

PAIRED t-TEST

Paired t-test was used to calculate the differences between two paired samples i.e.

when in each observation in Sample 1 is in some way correlated with an observation

in Sample 2, so that the data may be said to occur in pairs and calculated as
t=d/Sy

where, d is the mean of difference within each pair of measurements and S4 the

standard error of the difference. The degrees of freedom (DF) is calculated as

DF =n-1

ANALYSIS OF VARIANCE

: i en we compare more than two groups
Analysis of vanance (ANOVA) is used wh p group
- ANOVA is to find out whether data from
. The purpose of one-way
simultaneously. |
That is, to determine whether the groups are
have a common mean. s
several groups
: 1 characteristic. One way ANOVA is a simple
. ent in the measurec
actually differ
of the linear model. For more than two independent groups, simple
: se
special ¢a
ric ANOVA is used when variables under consideration follows Continuous
o
paran’l e )
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Kruskal-w
metrlc alternative allis (H) ANO
pﬂ VA by ranks i
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ANOVA form of the model is

Yij = a.j + Sij

Where;

o Y; is a matrix of observations in which each column represents a different
group.
o (1, is a matrix whose columns are the group means (the “dot j” notation means
that & applies to all rows of the ™ col i i i
hat o applies 1o ¢ 1¢j" column i.e. the value a;j is the same for all 1).
o &y is a matrix of random disturbances.

The model posits that the columns of Y are a constant plus a random disturbance. We

want to know if the constants are all the same.

TUKEY MULTIPLE COMPARISON TEST

After performing ANOVA, Tukey HSD (honestly significant difference) post hoc test

: : means as
is generally used to calculate differences between group

X1"X2
=
SE



ANNEXURES
Where/
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S 1 )
2 ny

n,

SE = /\
\

gt is the error mean square from the analysis of variance and n; and n; are number of

jata in Group I and 2 respectively.

gtatistical level of significance: "p" the level of significance signifies as below:

p>0.05 Not significant (ns)

p <0.05 Just significant (¥)

p <0.01 Moderate significant (**)
<0 001 Highly significant (***)
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Dear Dr. Surabhi Gupta,

The Institutional Ethics Sub- Committee: meeting co_xiipﬁsing'i“d[lowing four members was held on 04
May, 2017. | |

Dr. Lakshmi Bala Prof. and Head, Department of Biochemistry, BBDCODS,

1. Member Secretary Lucknow

Dr. Narendra Kumar )
Prof., Department of Prosthodontics, BBDCODS.

2. Gpp = < Lucknow
Member .
Dr. Smita Govila Reader, Department of Conservative Dentistry,
3 _Member BBDCODS, Lucknow
4, Er‘ Subhash Singh Reader, Department of Pedodontics, BBDCODS, Lucknow

The commitize reviewed and discussed your submitted documents of the modified MDS Project
Protocol in the meeting.
The modified proposal was reviewed.
Decisions: The committee approved the above protocol from cthics point of view.
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