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Abstract

Introduction: Current dental concepts are characterized by an increasing effort toward
less invasive treatment of carious lesion therefore chemomechanical caries removal using
Carisolv® was developed as an alternative to the traditional mechanical method of caries
removal. Aim of the study: To evaluate the effect of Carisolv® on the hardness of sound
dentin and compare the hardness of dentin after removing caries using Carisolv® or
mechanical method. Compare the influence of chemomechanical removal of Carisolv® on
dentin surface with the influence of mechanical caries removal techniques by using SEM.
Evaluate the influence of chemomechanical caries removal and mechanical caries removal
on shear bond strength (SBS) to caries-affected dentine comparing with (SBS) of sound
dentin. Compared the clinical effectiveness of mechanical and chemomechanical caries
removal by: complete caries removal using DIAGNOdent pen, pain while caries removal,
caries-removal time and Comparison of bacterial levels in dentin samples before and after
mechanical and chemomechanical caries removal.

Materials and Methods:

This study was composed of 70 laboratory teeth and 40 clinical teeth. The laboratory group
was divided into three sub groups: Sub group one: twenty permanent human teeth were
divided into: Ten teeth with occlusal carious lesions were bisected through occlusal carious
lesions into two equal halves. Each half was randomly excavated by using Carisolv® (first
Group) or by using bur and hand excavator (Second group). Ten teeth with sound dentin
were prepared on their occlusal surfaces( class one cavities) then bisected into two equal
halves and was randomly applied Carisolv® on the cavity floor of one half only(third group)
and the second half still sound( fourth group) . The sectiones teeth were resin-embedded
with exposed dentine surfaces, The hardness test was determined at depths of 100, 200
and 300 um from the cavity floor for all groups. Data were analyzed by ANOVA and
Bonferroni tests (P<0.05).

Second sub group: consisted of 10 permanent human molar with occlusal dentine caries.
They were divided into two groups(n=>5) according to the way of caries excavation, Group
1: Caries removal using Carisolv®, Group 2: Caries removal using burs on a low speed and
hand excavation, after excavation teeth surfaces were analyzed by using SEM to detect
smear layer and open dentin tubles. Third sub group: consisted of forty recently extracted
permanent human molar divided into: thirty molars with coronal dentine caries extending
approximately halfway through the dentine and were randomly divided into three groups.
First group: Caries removal using carisolv®kit, Second group: Caries removal using carisolv®
without etching the dentine surface before bonding composite resin, Third group: Caries
removal using burs on a low speed and hand excavation, Ten molars with Sound occlusal
dentin were the Control Group. After preparing the samples They were tested in INSTRON
device for SBS tests. Scanning electron microscopy were used to ascertain the mode of
failure at the composite dentine interface. Data were analyzed by ANOVA, Bonferroni test
and chi- square for kind of failure (P<0.05).

The microbial clinical sample consisted of 40 vital teeth (permanent anterior teeth and
premolars) selected from 20 patients (mean age between 19-35 years) Each patient had
two symmetric teeth with buccal cervical legions and they are divided into two equal
groups according to the caries removal methods. The outcome variables were: the effect of
complete caries removal assessed by using DIAGNOdent, pain during caries removal using
NRS test, caries removal time, bacteria levels before and after treatment. . Data were
analyzed by student't test (P< 0.05).

~ 247 ~



Laaldl

Results:

The hardness of caries affected dentin after caries removal using Carisolv® was lower than
the hardness of caries affected dentin after mechanical caries removal at depth of 100 um
from the floor of the cavity, which was significantly lower than the hardness of intact
dentin(P<0.05). The dentine surfaces excavated by Carisolv have opened dentin tubules
while the dentine surfaces which were excavated by mechanical method had closed
dentine tubules and heavy smear layer. There was no different in bond strengths between
Carisolv group and sound dentin group(P >0.05) which were higher than the bond strength
of mechanical group and Carisolv group without etching (P <0.05).

All treated teeth were clinically caries free whichever caries-removal procedure was used .
The time taken for caries removal using Carisolv was longer (P< 0:05). The pain report
when using Carisolv was significantly lower compared with mechanical excavating (P<0.05),
Tow methods have equal effect on carious dentin bacteria.

Conclusions:

Carisolv® did not influence the hardness of sound dentin, while using Carisolv in removing
carious dentin decreased superficially the hardness of remaining dentin comparing with
mechanical caries removal. Chemomechanical caries removal technique with etching
enhanced the bond strength of composite to dentine surface comparing with mechanical
caries removal.

Carisolv® is an effective alternative treatment for mechanical caries removal (clinical —
microbial), it is appeared to be more comfortable for patients, although the clinical time
spent is longer than mechanical excavation.

Keywords: Shear bond strength, carious dentin, SEM, Carisolv, Tooth microhardness,
mechanical caries removal, DIAGNOdent, aerobic and anaerobic bacteria .
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61 yiall a8 e 05 S 100 2 e | 4 Carisolv Jb Jaill <y yai de sane cpagle | 10
75.9 Boiall a8 e 05 S0 200 e e | 4 Carisolv b ,aill iy yai de sane Gaegle |11
73.2 el j28 e 950 300 2 e | 4 Carisolv b Jaill oy ya e sene Cipegle | 12
53.3 so8all yad e (55350 100 2 Je | 5 Carisolv b Al Cay ya3 de sana Cipazle | 13
65 soiall 8 e (55500200 0 e | 5 Carisolv b Al iy a3 de sana Cipazle | 14
63 el j28 e 09 £ 300 Je | 5 Carisolv b Jadll <y ya3 de sene cipagle | 15
65.4 B i) 28 e 09 K 100 2 e | 6 Carisolv Jb Jadll <y ya e sene cipagle | 16
78.5 yiall el e 09 S0 200 2 e | 6 Carisolv Jb Jaill ciy jai de sane Gpagle | 17
75.7 byiall 28 e 055 300 e | 6 Carisolv Jb Jaill oy j2 e gane Cipagzle | 18
67 yiall 28 e 05 £ 100 2 e | 7 Carisolv Jb Jaill oy j2 e gane Cipazle | 19
78.9 yiall el e 05 S0 200 2 e | 7 Carisolv Jb Jaill ciy yai de sane cpagle | 20
76 byiall 28 e 05 £ 300 2 e | 7 Carisolv Jb Jaill oy j2 e gane Cipagzle | 21
70.3 byiall 28 e 05 £ 100 2 e | 8 Carisolv Ju Jaill oy j2 e gane Cipagle | 22
83.6 Buiall el e 05 500 200 2 e | 8 Carisolv b ,aill iy yai de sane Gaegle | 23
81 Biall a8 e 05 500 300 22 = | 8 Carisolv b ,aill iy yai de sane Saagle | 24
58 yiall a8 e 0 S0 100 2 e | 9 Carisolv b ,aill iy yai de sane Gaegle | 25
70.8 B i) 28 e 09 K 200 2 e | 9 Carisolv b Jadll iy ya de gene capagle | 26
67.9 el j28 e 09 S0 300 2 Je | 9 Carisolv b Jadll <y ya e sene Cpegle | 27
64.3 Biall g8 e 0550 100 3 Sle | 10 Carisolv Ju il cay 25 de sana Csazle | 28
78.8 byiall 28 e 05500 200 2 Je | 10 Carisolv Ju Jaill cay j2 e gane Cipazle | 29
74.6 iall a8 e 05 S 300 22 e | 10 Carisolv Jb Jaill ciy jai de sane cpazle | 30
81 5iall yad (e 050%e 100 2 Lo | 1 SASal iy il de pane Cegle | 31
86.8 5iall yad (e 5,80 200 2 Lo | 1 SAS sl iy il de pane Caegle | 32
84.5 biall p8 e 05 £ 300 2 e | 1 SOl iy il Ao sana Spezle | 33
76.8 byiall 28 e 05 £ 100 2 e | 2 Sl iy paill A sana Spezle | 34
82.6 oaall 28 e 055 200 0 e | 2 (Sl iy yall e gene Sagle | 35
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79.3 5 il yad (e 09508 300 3 e | 2 Sl iyl de pana Gpezle | 36
70.5 bl e 05 S 100 2 e | 3 SSESa) iy 2l A gana Segle | 37
76.3 il el e 05 500 200 2 e | 3 SIS iyl Ao pene “iagzle | 38
75 il a8 e 05 500 300 2 e | 3 SIS iy ) Ao pene iaagzle | 39
70 boiall p8 e 05 S0 100 2 Sle | 4 SIS iy 2l Ao pane aagzle |40
79.8 yaall a8 e 05 S0 200 e e | 4 SIS Gy il Ao pane iaegzle | 41
75.5 bl 8 e 05,50 300 3 e | 4 SIS iy 2l Ao pane Ciagle | 42
61.5 so8all ja8 e (55350 100 2 e | B Sl iy ol Ao pene Cipazle | 43
68.3 so8all jad e (55350 200 20 e | B Sl iy ol Ao gene Cipazle | 44
65 sl 2800 0550300 e | 5 Sl iy 2l de gena Cipagle | 45
73 so8all jad e (553 50 100 20 e | 6 (Sl iy ol Ao gene Cipazle | 46
79.8 o8l yad e (55500 200 2 e | 6 Sl iy ol Ao gene Cipazle | 47
76.5 sl 28 50 0550 300 3 e | 6 Sl Gy 2l de gena Cipagle | 48
75.8 il el ge 03 S0 100 2 e | 7 SIS iy il Ao panae aagzle | 49
80.6 bl il e 05 80 200 2 e | 7 SSES) iy 2l A gana Sezle | 50
78.3 yiall a8 e 09 S0 300 2 e | 7 SIS Gy 2l Ao pene ipegle | 51
78.5 byiall p8 e 05 0 100 2w e | 8 SIS Gy 2l Ao pene “ipagle | 52
85.3 yiall a8 e 05 S0 200 2 e | 8 SIS Gy 2l Ao pene “ipegzle | 53
83 yiall a8 e 05 S0 300 22 e | 8 SOl iy 2l A sane Cipegle | 54
66.2 byiall p8 e 05 £ 100 2 e | 9 SIS Gy 2l Ao pane “ipagle | 55
72 5 iadl a8 e 05584 200 s e | 9 S iy 2l e gane Cijsecle | 56
69.7 Byiall 28 e 055 300 e | 9 (Sl iy 2l e gane Cipagle | 57
71.8 Buiall =8 e 95 )Se 100 2 e | 10 Sl iy il Ao sane “iaezle | 58
79.6 Boaall a8 e 95 )Se 200 2 e | 10 Sl iy il Ao sane “iaezle | B9
76.3 yiall a8 e 05 500 300 2 e | 10 SISl iy il Ao sane Gaezle | 60
80 5iall yad e 95800 100 30 e | 1 pia gle o Carisolv I Gk de yane plogle | 61
83 5 iall ymd Che 050800 200 2w e | 1 alo zle e Carisolv I Guks de sane pluzle | 62
77 5jaall a8 e 05,8 300 2w e | 1 alo zle e Carisolv I Gaks de sane pluzle | 63
73.9 il el e 09 S0 100 2 e | 2 als zle e Carisolv JI Guks de sene alu rle | 64
75.8 byiall 28 e 0550 200 2 e | 2 alu zle e Carisolv J Gubt e gene alurle | 65
71.9 byiall 28 e 05 £ 300 2 e | 2 alu zle e Carisolv J Gaksi e gene el zle | 66
69 baall el e 09 Se 100 2 e | 3 als zle e Carisolv I Guksi de seaxa alurle | 67
72 Baall ad e (s S 200 2 e | 3 als zle e Carisolv I Guki de geas sl zle | 68
66.9 s inl) <8 e 5 S 300 2 e | 3 sl gle e Carisolv ) guk e s e cle | 69
78.9 el jad e 0y S0 100 2 e | 4 als zle e Carisolv JI Guki de gena alezle | 70
76 5iall a8 e 0350 200 3 e | 4 ol zle e Carisolv I Guki e sane plugle | 71
74 Biall 28 e 055 300 e e | 4 pils le e Carisolv JI ok de gena alezle | 72
79 bl e e 0586 100 2 e | 5 ol zle e Carisolv J Guki e sane plugle | 73
81 Biall el e 05 500 200 2 e | 5 als zle e Carisolv JI Gk de sane aluzle | 74
78 bpiall a8 e 09 K10 300 2 e | 5 pils zle e Carisolv JI Gk e sena aduzle | 75
76 Biall el e 05 S0 100 202 e | 6 als zle e Carisolv I Gkt de seane pluzle | 76
77.8 boiall 28 e 05 £ 200 e | 6 alu zle e Carisolv J Ggubt e gene alugle | 77
74.7 syaall a8 5e 09 S0 300 2 e | 6 pis zle e Carisolv JI Guki e sena aduzle | 78
65 Baall jad e 05 Sae 100 a3 Lo | 7 ails zle e Carisolv I Gk de saxs pluzle | 79
69 il el e 05 500 200 2 e | 7 sl zle Je Carisolv I Guki de gexe aluzle | 80
66.9 5pial) yad ge 05800 300 20 e | 7 pia gle Sl Carisolv I Gk de yane plagle | 81
86 bial) yad e 058 100 20 e | 8 alo zle e Carisolv I Guk de sane pluzle | 82
87.5 5 il yad (e 05 52 200 2 e | 8 b e e Carisolv ) 3k e sans aucle | 83
84.3 5piall yad g0 95800 300 30 e | 8 pia gle Sl Carisolv I Gk de yane plugle | 84
84 biadl ya e 0586 100 2 e | 9 oo zle e Carisolv I Guk de sane pluzle | 85

~251~




O=> Mol

86.4 bl pd e 05 S0 200 2 e | 9 pils zle e Carisolv JI Guki e gene alszle | 86
83 5 jiall yd (he (05,500 300 2w ke | 9 alo zle e Carisolv I Guks de sane plucle | 87
77.9 el jad e 05506 100 20 Je | 10 ol zle Je Carisolv JI ekt de gena alezle | 88
79.8 yiall a8 e 05 S 200 2 e | 10 pius zle e Carisolv JI Gk e sena alezle | 89
76.7 Bl p8 e 0550 300 3 Sle | 10 i zle e Carisolv J Gkl A sana aduzle | 90
84.2 5piall yad e 05800 100 20 e | 1 (338Lal) Ao ganall) sl lall e gana auzle | 01
83.8 5iall e 0586 200 2 e | 1 (Ll de pandl)) mldl Zlall e gana alagle | 92
81 soial) ja e 09 S0 300 e | 1 (320l e sendl) aludl zlall de pene pluzle | 93
77.6 5l a8 e 05 e 100 2 e | 2 (a8Lal) e yonal)) pbud) glall Ao gane plugle | 94
76.2 Baall el e (5 Se 200 s e | 2 (3200 de sandl)) adual) zlall de pana aluzle | 95
73.4 soial) jad e 09 00 300 2 e | 2 (320l e sendl) aludl zlall de pene pluzle | 96
72 5l a8 (e 05 Se 100 2 e | 3 (3a8La]) o yanall) pbud) glall 4o gane plugle | 97
71 Baall el e (5 Se 200 2 e | 3 (32003 de sandll) ardual) zlall e pana aluzle | 98
68 5oiall yad (g0 050800 300 2 e | 3 (320l e sendl) il plall de pens aluzle | 99
81.3 5iall a0 0 Sae 100 2 e | 4 (Ll de gandl)) mldl Zlall e gana s zle | 100
77.6 5iall b (e 05 836 200 20 e | 4 (Ll de pandl)) wludl zlall e gana sl zle | 101
75 5oial) a8 e 0508 300 2 e | 4 (32013 de sandll) alal) zlall e sana plugle | 102
84 siall pxd 0 05 8 100 2 e | 5 (Ll de pandl)) mldl Zlall e gane alszle | 103
83 siall pxd 30 0586 200 e | 5 (Ll de pandl)) mldl Zlall e gane alagle | 104
79.9 5oial) a8 e 0556 300 3 e | 5 (32013 de sandll) all) zlall de sana plugle | 105
79.2 5ial) a8 e s S 100 s e | 6 (33813 e sandll) ol lall e gona aluzle | 106
78 5 iad) 8 e (05 500 200 S e | 6 (3L A gandl)) il lall e gana sl zle | 107
75 3 iad) 8 e 09 S0 300 2 e | 6 (3Ll e gandl)) il lall e gana ala e | 108
68 soial) e e 5 S0 100 2 e | 7 (3208 Ae sanadll) bl Zladl e gane aluzle | 109
69.7 il 8 e (55 500 200 a0 e | 7 (3208 Ao ganall) alid) zlall de pana alurle | 110
65.8 yiall a8 e 09 500 300 2 e | 7 (32018 e sendl) aludl zlall de pene aluzle | 111
88 5iall pxd e 0586 100 2 e | 8 (Ll de pandl)) mldl Zlall e gane e gle | 112
87 5ial) jad e 05 0Se 200 3 e | 8 (32013 de sandll) alal) zlal de sana plugle | 113
83.4 5oiall yad (90 0556 300 2 e | 8 (32018 e sendl) ol plall de sens aluzle | 114
86.5 Bl e e 058 100 2 e | 9 (Ll de pandl)) mldl Zlall e gane alagle | 115
86 5oial) a8 e 05 0$e 200 3 e | 9 (32013 de sandll) alul) zlal e sana plugle | 116
83.1 Bl 50 95 8e 300 2 e | 9 (0Ll de pandl)) mldl Zlall e gane e gle | 117
81 8all a8 e 05 S22 100 2 e | 10 (33812 e panall) alud Ul e pana slgle | 118
80.1 8all a8 e 05 S22 200 2 e | 10 (3381 e panall) adud) zlal e pana slugle | 119
77.2 sl s e 093,80 300 3u e | 10 (330120 e sandll) ol rlall G sane sl gle | 120
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O=> Mol

gealal) g ASY) pgaal) cial el agad e aalil) jusl) mhau gasdy (el slga) pagad il Cuw (2) ad) Je

D, ol
s A o=l sl
e
deal dalie s
SRS Lot B Ll ot B EEAT) Ry AW
Mpa 2L/ s & =il L. Al
20l
3 2.499363 | 0.254777 7.848 0.8 3.14 2 1
3 2.186943 0.22293 6.867 0.7 3.14 2 2
1 3.436624 | 0.350318 10.791 1.1 3.14 2 3
1 1.874522 | 0.191083 5.886 0.6 3.14 2 4
1 3.124204 | 0.318471 9.81 1 3.14 2 5| G
1 3.749045 | 0.382166 11.772 1.2 3.14 2 6 carisolvb
2 4.998726 | 0.509554 15.696 1.6 3.14 2 7
2 1.249682 | 0.127389 3.924 0.4 3.14 2 8
1 3.749045 | 0.382166 11.772 1.2 3.14 2 9
1 2.499363 | 0.254777 7.848 0.8 3.14 2 10
2 7.498089 | 0.764331 23.544 2.4 3.14 2 1
2 18.12038 | 1.847134 56.898 5.8 3.14 2 2
1 1.874522 | 0.191083 5.886 0.6 3.14 2 3
2 7.498089 | 0.764331 23.544 2.4 3.14 2 4
2 7.498089 | 0.764331 23.544 2.4 3.14 2 5| carisolv  +
2 13.12166 1.33758 41.202 4.2 3.14 2 6 Eatching
2 5.623567 | 0.573248 17.658 1.8 3.14 2 7
3 2.499363 | 0.254777 7.848 0.8 3.14 2 8
2 4.373885 0.44586 13.734 1.4 3.14 2 9
3 3.749045 | 0.382166 11.772 1.2 3.14 2 10
2 7.81051 | 0.796178 24,525 25 3.14 2 1
3 4.373885 0.44586 13.734 1.4 3.14 2 2
2 7.185669 | 0.732484 22.563 2.3 3.14 2 3
2 5.623567 | 0.573248 17.658 1.8 3.14 2 4
2 4.998726 | 0.509554 15.696 1.6 3.14 2 5
Sl iy i
2 2.186943 0.22293 6.867 0.7 3.14 2 6|
2 7.498089 | 0.764331 23.544 2.4 3.14 2 7
2 6.248408 | 0.636943 19.62 2 3.14 2 8
1 1.874522 | 0.191083 5.886 0.6 3.14 2 9
3 4.373885 0.44586 13.734 1.4 3.14 2 10
3 8.12293 | 0.828025 25.506 2.6 3.14 2 1
3 10.93471 1.11465 34.335 35 3.14 2 2
3 9.997452 | 1.019108 31.392 3.2 3.14 2 3
2 22.80669 | 2.324841 71.613 7.3 3.14 2 4
2 8.12293 | 0.828025 25.506 2.6 3.14 2 5
pdludl #Lal)
2 9.997452 | 1.019108 31.392 3.2 3.14 2 6
3 8.12293 | 0.828025 25.506 2.6 3.14 2 7
2 8.12293 | 0.828025 25.506 2.6 3.14 2 8
2 14.99618 | 1.528662 47.088 4.8 3.14 2 9
2 15.93344 | 1.624204 50.031 5.1 3.14 2 10
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