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Abstract

Buonocore introduced Adhesion into dentistry 1955. According to the preference of the practitioners,
each generation of adhesive was replaced by the next generation which overcame the disadvantages of
the previous generation. Now, the adhesive which is in use are Self Etch, Total etch Adhesives and Resin
modified approach as it has unique properties of self adherence to the tooth. The concept of total etching or
etch and rinse technique was given way back in the early 1980s by Fusayama. With this background, the
aim of the present study is to survey the preference of Self etch VS Total etch among dental practitioners.
A Cross-sectional survey was conducted among the dental practitioners about their preference for self-etch
and total-etch adhesive. The data was collected and statistically analysed using the SPSS software version
23. Descriptive statistical analysis was carried out and the chi-square test was used and the p-value was
calculated, with a p-value less than 0.05 to be statistically significant. The present survey included 209
dental practitioners of different categories with a clinical experience of at least 3 months, 32.69 % of the
practitioners had clinical experience of 10 years and more than that. 71.15 % of the practitioners preferred the
usage of Total Etch and remaining 28.85 % preferred the usage of self etch. According to the Practitioners,
68.75 % considered the total etching technique as the best technique and 31.25 % considered self etch as the
beat technique. From this survey, it is seen that the majority of the practitioners preferred using total-etch

compared to self etch. Despite having its disadvantage it is preferred by the practitioners.
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Introduction

About 50 years ago, adhesives evolved into dentistry.
but the challenging point in adhesives is the effective
bonding to the hard tissues. Bonding the adhesive to
the enamel is easy and durable whereas bonding to
dentin is a bit difficult and complicated procedure, a
time-consuming procedure. The basic requirements for
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adhesives such as user-friendly, increased bond strength,
less technique sensitivity etc., introduced different
generations of adhesives as per requirement. Now the
adhesives which are currently being used are Self etch
and Total Etch adhesives !. The usage of the adhesives
is according to the preference of the practitioner and

2

clinical necessity =. The evolution adhesives into

dentistry is illustrated as in (Figure 1).
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EVOLUTION OF
ADHESIVE IN

DENTISTRY

1955's

FIRST GENERATION OF ADHESIVE

PROPOSAL ABOUT DENTIN BONDING

LATE 1970'S — 2nd GENERATION OF
ADHESIVE

1980 — 3RD GENERATION ADHESIVE

EARLY 1990' S — 4TH GENERATION
ADHESIVE

MID 1990° S — 5TH GENERATION ADHESIVE

EARLY 2000'S — 6TH GENERATION
ADHESIVE

LATE 2002 'S — 7TH GENERATION ADHESIVE

2010 — 8TH GENERATION ADHESIVE

Figure 1 Elucidates the Evolution of adhesives into

Dentistry
Total Etching Technique :

The concept of total etching or etch and rinse
technique was given way back in the early 1980s
by Fusayama. The turning point in the evolution of
adhesives used in dentistry was the ability to remove the

Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

smear layer completely which was achieved in the 4th
generation adhesives Total etch adhesive can be classified
based on the number of clinical steps involved as 3
steps technique and 2 steps technique . 4th generation
adhesives come under 3 step technique, Etchant, Primer
and Bonding agent are used in 3 different clinical steps.
The characteristic feature of 4th generation is the ability
to etch both enamel and dentin simultaneously, which is
achieved using acid (Phosphoric acid) for 15 — 20 sec.
The concept of wet bonding is used here to prevent the
disintegration of collagen. The drawback is increased
time consumption due to the increased number of
clinical steps, this led to the need for newer adhesives

evolution #3.

The 5th generation of Adhesives was introduced
in the mid-1990s. This generation involves two clinical
steps as Acid etching followed by a combination of primer
and bonding agent. The advantages of this generation
of adhesives are decreased time consumption and high
bond strength. The resin — dentin interface is more prone
to degradation, which increases postoperative sensitivity
is the main disadvantage. Bonding to dentin is less
reliable and difficult to bond compared to enamel; this
is due to organic constituents present in the dentin ¢7.

Mechanism Of Bonding:

When the surface is etched with acid it exposes the
collagen fibres that are devoid of hydroxyapatite crystals.
The bonding will occur by the diffusion or infiltration
of the resin within the collagen which forms the
hybrid layer. After the polymerisation, the hybrid layer
provides micromechanical retention for the restoration
8. The hydrophilic and ionic monomers combine which
results in the bonded interface. The solvents present in
the adhesive are difficult to evaporate and get entrapped
within the adhesive layer after polymerisation %10 .

Total etch technique is a gold standard technique
and also the oldest technique of adhesion, used even till
date, but they are incapable of preventing Nano leakage

despite its clinical durability and performance -1,

Self Etch Technique

The self-etching technique was introduced into
dentistry in the early 2000s. The self etch are classified as
two-step and one-step adhesive based on the number of
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clinical steps involved. Two-step adhesive includes 6th
generation of adhesive, the steps involved are etchant and
primer together and bonding agent separately or etchant
separately and primer and bonding agent together '3. The
one-step adhesive includes 7th generation adhesives,
Etchant, primer and bonding agent are used together
in a single step. They can be used to etch the etched or
even unetched enamel or dentin surface. They are also
called as universal or Multimode adhesive 4. The self
etch adhesives contain water as the ionising medium
which enables better adhesion but there are exceptional

conditions like Acetone based adhesive 316,

These adhesives can demineralise and infiltrate the
surface of the tooth, the adhesive can also penetrate for
the same time and same depth. When the monomers in
the adhesive and the tooth surface interacts there will be
a formation of Adhesive — Tooth interface ', Based
on this interaction, adhesive are classified as (i) Ultra
Mild — interaction depth is few hundred nanometres (pH
> 2.5) (ii) Mild — Interaction depth around 1 pm (pH
approximately 2) (iii) Intermediately strong — interaction
depth around 1-2 pm (pH 1- 2) (iv) Strong — interaction
depth several um (pH <1). When strong adhesives are
used there will be the formation of typical resin tags
but when mild or ultra-mild adhesives are used the
resin tags are formed rarely, in case even if they are
formed resin will get infiltrated because of the resin tag
demineralisation '°.

Mechanism Of Bonding

Adhesives bond to the tooth surface by either
micromechanical interlocking or by chemical bonding.
Micromechanical bonding provides strength to bear the
stress wherein chemical bonding increases the longevity
of the restoration by reducing hydrolytic degradation 2.
The acid monomers will react with the hydroxyapatite
crystals which are composed of specific carboxylic or
phosphate group [4 —Methacryloxyethyl trimellitic acid
(4—MET), Phenyl P, 10- Methacryloxy decyl dihydrogen
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phosphate (10 — MDP)]. When 4 — MET acts as an
adhesion-promoting monomer when carboxylic acid
gets attached to the aromatic group. The aromatic group
has hydrophobic properties which reduce the acidity
of the carboxyl groups, 4-MET forms a compound by
interacting with Calcium in Hydroxyapatite crystals and
forms Ca-MET salt by ionic bond formation 2!.

With this background, the present study aims to
analyse about the preference of the dental practitioner
for Total etch and Self etch adhesive and also study
about reasons for their preference of adhesive among the
dental practitioners.

Materials and Methods

A questionnaire was prepared which consisted of
questions related to self etch and total-etch adhesive
system. This questionnaire was circulated among
dental practitioners of 21 years and above including
the UG Students, PG Students, UG practitioners and
PG practitioners were included in this study. Since this
is randomly sampled study it was circulated randomly
to all the dental practitioners through an online survey
portal. The framed questions were uploaded in an online
platform i.e., Google Forms and circulated to all the
dental practitioners and were asked to fill the survey. The
data was collected and analysed statistically using SPSS
software 2.0. Chi-square test and Pearson correlation
analysis were used for the data analysis, with a p-value
less than 0.05 to be statistically significant.

Inclusion Criteria: The dental practitioners of all
categories and clinical experience of at least 3 months
were included for this study.

Exclusion Criteria: The UG dental students in 1st
and 2nd year of study, persons with no clinical experience
and knowledge were excluded from this study.
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Results and Discussion

Sex
W male
[l female

Figure 2, depicts the Gender of the practitioner who participated in the survey. The male practitioners are

represented in Blue colour and female practitioners are represented by Green colour. 62.02% were female

practitioners and 37.98% were male practitioners. This was a random sampling and there was no intention
on emphasizing female dental practitioners to participate in the survey.

M 20 - 30 years
B 31 - 40 years
C41 - 50 years
Ml More than 50 years

Figure 3 depicts the Age group of the practitioner, 51.44% were in the age group of 20 - 30 years ( Blue),
14.42% in the group of 31 - 40 years (Green), 12.98% in the age group of 41 - 50 years(Brown), 21.15% in
the age group of more than 50 years (Violet). Since there are no previous studies regarding the preference

among adhesive, the data cannot be compared 2.
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Category
UG Students
B UG practitioner
Orc practitioner

Figure 4 depicts the category to which the practitioner participated in the survey belongs, it was reported
that 49.52 % were UG Students (Blue), 33.65 % were UG practitioners (Green), 16.83% were PG
practitioners (Brown).

B 1 years & less than that
10 years & more than that
02 years

B3 years

O dyears

B s years

6 years

07 years

@8 years

Mo years

Figure 5 portrays the Clinical experience of the practitioner and it is reported that 13.46% had an
experience of one year and less than that (Dark Blue), 32.69% had an experience of 10 years and more than
(Light Green), 10.58 % had an experience of 2 years (Brown), 12.98 % had the experience of about 3 years

(Violet), 5.77 % had an experience of 4 years (Yellow), 7.21 % experience of 5 years (Red), 4.81% experience
of 6 years (Light Blue), 3.85 % experience of 7 years (Grey), 4.33 % experience of 8 years (Indigo) and
practitioners with 9 years of clinical practice were 4.33 % (Dark Green).



4736  Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

W seif stch
[ total etch

Figure 6, depicts the preference of adhesive by the Practitioner during their clinical practice, from the
survey it is seen that that majority of practitioners 71.15 % preferred using Total etch (Green) and 28.85 %
preferred using Self etch Adhesive (Blue).

The total-etch technique preference might be due to some lectures and practitioners who guided them must
have strongly preferred towards total etching technique. But the self-etching technique also has its unique features,
indications and contraindications 23. So we cannot conclude that neither total-etch nor self etch preference alone?*?3.
The preference should be also based on the clinical preference, for example, cavities with exposed dentin, there will

be a preference of self etch but due to Esthetic preference 2628, it is less indicated or not even indicated since the
cavity walls are located in the enamel 2°-30.

W seif etch
Etotal etch

Figure 7 denotes the Best adhesive according to the Practitioner despite their usage in their clinical practice,
68.75% practitioners preferred usage of total-etch (Green) and 31.25% practitioners preferred self etch
(Blue) as the best etching technique.

Despite using a particular adhesive in clinical practice, there would be an adhesive which the practitioner prefers
as the best technique, it will differ among the practitioners. There are equal advantages and disadvantages in both
the techniques and reason for selecting that particular adhesive is also controversial *!32. In a study conducted by
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Mithra Hedge et al., it was concluded that self etch adhesives are the best and they are also preferred widely, this is
in contrast to the present study wherein total-etch is preferred widely 3.

W Bond strength is high
o a—
[l Better bonding with enamel

Figure 8 elucidates the reason for preferring Total etch by the practitioners, and it was reported that 33.17
% for high bond strength (Blue), 50.48 % preferred it for the positive results which were seen in clinical
practice (Green) and 16.35 % for the better bonding with enamel nature (Brown).

When total-etch is widely preferred among the practitioners there should be a reason for that preference. The high bond
strength nature is one of the reasons for its preference 333, A study conducted by Michael schauseil et al., Evaluating the
shear bond strength between self etch and total-etch adhesive concluded that there is no difference in the shear bond strength
between both the adhesives .

B £t generaten
B 5th generation

Figure 9 elucidates the preference of generation in the total-etch adhesive among the practitioners where
it is seen that 58.17% preferred using 4th generation (Blue) and 41.83 % preferred using Sth generation
adhesive (Green).

4th generation involves 3 steps Acid etching, Primer and Bonding agent are used in three different steps, which
leads to the formation of the hybrid layer and increases bond strength. In 5th generation, adhesives involve two
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steps Acid etchant followed by a combination of primer and bonding agent 3738, These adhesives decreased the time
consumption and also improved the prevention of collagen collapsing in demineralised dentin but they will be more
prone to water degradation *.

.3:} m leading to

[ Technique senstivity

nh‘*nmmhgm

inter.

Figure 10 represents the disadvantages of total-etch adhesive according to the practitioners where it is
documented that 55.29% did not prefer the usage of total-etch because over-etching leads to nano leakage
(Blue), 34.13 % did not prefer because of Technique sensitivity (Green) and 10.58% for weak collagen -
monomer interaction (Brown).

The technique sensitivity is attributed in dried dentin as there are more chances of collapsing the demineralizing
dentin and low monomer diffusion which interrupts the hybrid layer formation, it not only contributes technique
sensitivity it also plays an antagonistic role of water in bonding ***!. In which over setting leads to the separation of
the component in the adhesive I.e., hydrophobic and hydrophilic which leads to the formation of voids in the resin -

dentin interface 4243,

Figure 11 portrays the advantages of self etch according to the practitioner where it was recorded that,
19.23% for the property of no etching requirement (Blue), 36.54% preferred since over-etching is prevented
(Green), 31.73% preferred for less technique sensitivity (Brown), 12.50% preferred for decreased time
consumption (Violet).

Self etch adhesives reduce post-operative sensitivity since the residual smear plugs are left behind which leads

to lesser exposure of dentinal tubules compared to total-etch 4443
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Il 6th generation
[l 7th generation

Figure 12 represents the preference among the generation of Self-etch among the practitioners, where
62.5% preferred 6th generation of adhesive (Blue) and 37.5 % preferred 7th generation of adhesive (Green).
6th generation adhesives have better adherence to the dentin in comparison to the total-etch adhesive. 7th

generation adhesives are all in one adhesive #. They have lower initial and long term bond strength of any adhesive
is a major disadvantage 47.

WNct suitable for long term
Errematre falures
Dinhivits set of resin materials

Figure 13 denotes the disadvantages of self etch adhesive among the practitioners, an equal number of
practitioners reported that 42.79 % it is not preferred because they are not suitable for the long term (Blue)
and due to premature failure (Green), 14.42% did not prefer due to inhibition of setting of resin materials
(Brown).

When a thin layer of adhesive is applied it inhibits the polymerisation due to decreased Oxygen content “#°, In contrast to it
when the adhesive is applied in multiple layers it increases the bond strength and premature failures are also prevented >°.
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besttechnique

M self etch
Htotal etch

Frequency of Best Technique

UG Studerts UG practtioner PG practitioner

Category

Figure 14 represents the association between Category of the Practitioner and Preference of Best adhesive according to the
practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents their Preference for adhesive. Blue
colour represents Self etch and Green colour represents Total Etch technique was preferred mostly in all categories of the
practitioners, 31.73% (n = 66) of the UG students, 25% (n = 52) of the UG practitioners and 12.02% (n =25). It is also seen
that the UG students mostly preferred the usage of Total Etch compared to the other categories of practitioners. However this
is statistically not significant with chi-square value - 2.162 and p-value = 0.3 (p-value > 0.05) hence insignificant.

advantageselfstch
B Mo etching required
Il Over etching prevented
CLess technique sensitive
[l L ess time consuming

40

Frequency of Advantages of Self Etch

UG Students UG practitioner PG practitioner

Category

Figure 15 denotes the Chi-square analysis between Category of the Practitioner and Advantages of self etch according to the
practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents Advantages of Self etch according to
the practitioner. Blue colour represents No etching required, Green colour represents Over etching is prevented, Brown colour
represents Less technique sensitivity, Violet colour represents Less time-consuming. There are different reasons for preferring

Self etch among the practitioners; Among the UG students 9.62% (n = 20) prefer for No requirement of etching, 14.90%
(n = 33) since the over-etching is prevented, 14.85% (n = 31) for the less technique sensitive nature and 9.13% (n = 19) for
less time consuming nature. Both UG students and UG practitioners mainly preferred Self etch because the Over etching is
prevented than the PG practitioners. There is also a significant difference between the Category of the practitioner and the

advantages of Self Etch with Chi-square value - 13.388 and p-value - 0.03 (p-value < 0.05) hence significant.
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disadvantageselfetch

Mot suitable for long term
Premature failures
Inhibits set of resin materials

G0

Frequency of Disadvantages of Self Etch

UG Studlents UG practitioner PG practitioner

Category

Figure 16 portraying the Chi-square analysis between Category of the Practitioner and Disadvantages of self etch according
to the practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents the Disadvantages of self etch
according to the practitioner. Blue colour represents Not suitable for the long term, Green colour represents Premature failures

and light brown colour represents inhibits set of resin materials. Majority of the UG students, 25.48% (n = 53) reported that

self etch is not suitable for the long term, among the UG practitioners 17.79% (n = 37) considered Premature failures as a
disadvantage, among the PG practitioner 8.65 (n = 18) also reported Premature failures as a disadvantage of Self etch. UG
students found more disadvantages in self etch more than the UG and PG practitioners. This is proven statistically significant
with a Chi-square value - 8.957 and p-value - 0.04 (p-value < 0.05), hence significant.

disadvantagtotaletch

Over etching leading to
Mano leakage
Technigue sensitivity

ol Weak monomer collagen
interaction

Frequency of Disadvantages of Total Etch

UG Studerts UG practtioner PG practitioner

Category

Figure 17 elucidates the Chi-square analysis between Category of the Practitioner and Disadvantages of Total
etch according to the practitioner. The X-axis represents the Category of the Practitioner and Y-axis represents
Disadvantages of Total etch according to the practitioner. Blue colour represents Over etching leading to nano leakage,
Green colour represents Technique sensitivity and light brown colour represents weak monomer collagen interaction.
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Among the UG students it is seen that 28.37% (n = 59)
considered Over etching leading to nano leakage as a
disadvantage of total-etch, 19.71% (n = 41) also opted
Over etching leading to nano leakage as a disadvantage
of total-etch, but among the PG practitioners Technique
sensitivity was considered as the disadvantage by 8.17%
(n = 17). There is no significant difference between the
UG students, UG and PG practitioners with Chi-square
value - 4.567 and p-value - 0.3 (p-value > 0.05) hence
statistically not significant.

A comparative study between the Category of the
Practitioners and different parameters like the best
adhesive according to the practitioner (Figure 14),
Advantages of Self Etch technique (Figure 15), Reason
for preferring Total etch Adhesive (Figure 16) and
Disadvantages of Total etch Adhesive were done using
Chi-Square analysis in SPSS software version 23. It
is also seen that the UG students mostly preferred the
usage of Total Etch compared to the other categories
of practitioners. However, this is statistically not
significant (p-value > 0.05). Both UG students and UG
practitioners mainly preferred Self etch because the Over
etching is prevented than the PG practitioners. There is
also a significant difference between the Category of
the practitioner and the advantages of Self Etch with
(p-value < 0.05). UG students found more disadvantages
in self etch more than the UG and PG practitioners. This
is proven statistically significant (p-value < 0.05). Chi-
square analysis between Category of the Practitioner
and Disadvantages of Total etch according to the
practitioner. There is no significant difference between
the UG students, UG and PG practitioners (p-value >
0.05) statistically.

Limitations

It is a cross-sectional study conducted online
with a small sample size. With an increase in sample
size, preference of adhesive among a wide group of
practitioners can be obtained.

Future Scope

Based on the preference among the practitioner’s
adhesive type can be improved with the required criteria
by the practitioners. The disadvantages of adhesive can
be fulfilled so that there will be better clinical usage of
adhesive.

Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No.4

Conclusion

From the present study, it can be concluded that the
total-etch adhesive system was more likely preferred
compared to self etch adhesive among the practitioners
in their clinical practice. Despite the disadvantages of
total-etch adhesive. However further studies can be
conducted to overcome the disadvantages of total-etch
adhesives to provide better clinical results.
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