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D A3l A8¥ dEVEE BT Ao AREJL, A=A dHd
|71 HaEo] A

implant system, TS III SA Fixture, Korea) 7} &
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2.5mm

Fig. 1 A : Design of implant fixture (TS III SA Fixture, Osstem)

B @ Scanning electron microscopy images of SA surface



3) AL ZAF

Biol AEZY A4S 71d 28] ZAFEA] (TheraBeam Affiny, Ushio,

Japan) & AHEStel AUT 24 49 YFAES PO AxAR AN
o AAHS 747 1580 2SRRI, 24 F ZA AAsch Fig. 2

Fig. 2 Photoactivation of implant fixture surface by ultraviolet light ;
TheraBeam Affiny (A), Implant fixture mounting on tray (B),

UV treatment of implant fixture during 15 minutes(C)
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Fig. 3 Schematic diagram of experimental design
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ALg3He o.v]

A&yt t. (Fig. 4)

BEAE 7-102 F A

SR IEEL TS

SEREEREE

2mg/kg ¥ AET

. ¥% %<t heating pad

43

skt k= A1, 2, 3, 4 2TAE
olEZ¥  0.05mg/kgol ¥stE  FUEAL
oz ZEol= 10mg/kg ©] FWUR
i, 71 S 98 2%
48 719
&fetoll

atoll

3,

= A Q‘g}oﬂ
+

Fig. 4 SA implants

are placed in each jaw (Maxillae, Mandible)



3) 7 A Fo

ZYUE  AYPS Ay FTERE 39 A  Oxytetracycline
hydrochloride &, 35 Ao Calcein &, 75 Aol tA] Oxytetracycline
hydrochloride &, 283 AdEES 3AYA7]7] 39 Zo] Alizarin Red

S & AH&3kgIt (Fig. 5)

Implant Implant
Extraction installation installation Sacrifice

(Left) (Right)
-“® 0 © O
OxyTC HCl Calcein OxyTC HCl Alizarin

Fig. 5 Time table of fluorescent agent injection

2 fguor AA AAde 2467 98 A4
5 oAee Adeel QTde wgAd A=Y EaA0)A (Fig. 6)E

Fig. 6 Digital torque meter MGT50Z, Mark—10, USA)
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Fot dvlde ol&sked 10099 wigR FEds A5 o=, HAFEHE
o] &gt =AY FHAHL AFolu|AFA A AH (Image - Pro Plus, Media
Cydernetics, Silver Spring, MD)9%=Z A]8sI3tt. &+ H=E (Bone to
implant contact; BIC)< {UEZHE 1A oW AAE T3 Be dol&
43, & @14 (Bone volume; BV)2 3 WAl YJARRES A9 3F A4
3ME WARtel s sk W AE S48

7) A 24

AA 3d8 U F HAF5EY & @HAS Wilcoxon rank sum test &
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1. AA 3dg 53

AA A8 54 AFeA= A el vl F zkolE YERAT
dASHA F> FAE Hol= Ayso] EAste] olE V|Hetal FACA =
AARG EF, e JEFEAAE U TR vhRz s AA
84y o] Brhssiark

Table 1. Removal torque value

R Lt (Nem) 4 weeks 8 weeks
FumorEl Lot Con(n=3) | UV(n=4) Con(n=4) UV (n=4)
#1 75.5 95.2 50.3 64.4
#2 118.3 144.5 57.0 98.5
(n=5) #3 Z4E=7F 137.8 133.7 111.7
#4 98.5 133.7 144.5 111.5
#5" (A 2]) 36.9" 41.47 46.7" 43.5"
Mean 97.43 127.8 96.38 96.53
160
H Control
140
_JU)Y)

120

100 +

80

60 -

40

20 +

Fig. 7 Removal torque value

4 week

8 week

between two groups



=

h
3!

K
rh
N

N

M

o
N

Wi

el
o)

M

=z

W
)

%
<

0

o7
o
e

)

Ed
Bl

—

<
£}

A

2 z40] 4

A 22

& =]

JArE RarAe 8%

&

o] AHHAT JrjHow o] 91X

ol e

s

HH
RLN

<

A

EE
geel AuHos Ui

EXS

oth (Fig. 8) 4 F
Faith (Fig. 17~26)

S

of Wz HHF

=
=

o+

11



Fig. 8 The histological section in the buccolingual direction at 4 weeks.

Representative of the control(A, C) and experimental(B, D) group.

(H&E stain, Original magnification; A, B: X50, C, D: X100)
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Fig. 9 The histological section in the buccolingual direction at 8 weeks.
Representative of the control(A, C) and experimental(B, D) group.
(H&E stain, Original magnification; A, B: X50, C, D: X100)
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Fig. 10 The fluorescence analysis (Original magnification : X50)
Representative of the control(A, C) and experimental(B, D) group
by Alizarin Red S (A, B) and Calcein (C, D)
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Table 2. BIC results after healing periods of 4 weeks

45T Implant Bone BIC (%)
Dog | Control 26408.92 11888.83 45.02
#1 uv 24770.71 19017.15 76.77
Dog | Control 24952.46 9391.17 37.64
#2 uv 26536.89 16020.68 60.37
Dog | Control 25018.87 15085.13 60.30
#3 uv 24896.83 18608.06 74.74
Dog | Control 24155.01 11100.03 45.95
#4 uv 24518.98 15093.10 61.56
Dog | Control 25310.36 18208.59 71.94
#6 uv 23307.09 16855.65 72.32

Table 3. BIC results after healing periods of 8 weeks

8FT Implant Bone BIC (%)
Dog | Control 23051.25 13503.14 58.58
#1 uv 23921.08 15058.71 62.95
Dog | Control 25340.89 15790.12 62.31
#2 uv 23573.63 16727.00 70.96
Dog | Control 23526.29 14361.91 61.05
#3 uv 23854.90 17193.08 72.07
Dog | Control 25630.82 15953.93 62.25
#4 uv 24277.14 11109.89 45.76
Dog | Control 25845.80 14042.13 54.33
#6 uv 24041.88 16700.61 69.46
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Table 4. Histometrical analysis : BIC (Group Mean=*SD)

Mean (%) 52.17 59.70
Control
S.D. (£13.77) (£ 3.36)
Mean (%) 69.15 64.24
uv
S.D. (£ 7.65) (£10.92)

4 week

Fig. 12 BIC mean between two groups
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Table 5. BV results after healing periods of 4 weeks

4T Total Bone BV (%)
Dog | Control 409918.49 140842.01 34.36
#1 uv 405855.57 219701.21 54.13
Dog | Control 402676.31 125955.18 31.28
#2 uv 405067.90 151611.59 37.43
Dog | Control 409782.69 183082.84 44.68
#3 uv 410430.06 231661.37 56.44
Dog | Control 432587.13 194180.62 44.89
#4 [0AY 412243.07 182589.41 44.29
Dog | Control 411363.95 157150.74 38.20
#6 uv 419162.50 252731.99 60.29

Table 6. BV results after healing periods of 8 weeks

8T Total Bone BV (%)
Dog | Control 410159.11 214008.59 52.18
#1 [0AY 416378.44 227971.93 54.75
Dog | Control 428112.24 233175.63 54.47
#2 uv 408816.120 239191.93 58.51
Dog | Control 413060.21 229044.81 55.45
#3 uv 414844.26 239406.96 57.71
Dog | Control 431686.27 172974.19 40.07
#4 uv 416559.98 217992.75 52.33
Dog | Control 413611.14 170142.60 41.14
#6 uv 408713.21 217933.45 53.32

20



Table 7. Histometrical analysis : BV (Group Mean®SD)

Mean (%) 38.68 48.66
Control
S.D. (£6.09) (£7.46)
Mean (%) 50.52 55.32
uv
S.D. (£9.41) (£2.70)
70

m Control
muUv

4 week 8 week

Fig. 14 BV mean between two groups
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3) =34

GUASE Aol BAE o4 B

Table 8. BIC and BV results of each group

Time | Group | N | Mean | SD | Median |Range | Max | min
Bone to Implant Contact (%)
Lk Con 5 52.17 13.77 | 45.95 34.30 | 71.94 | 37.64
uv® | 5 69.15 7.65 72.32 16.40 | 76.77 | 60.37
Con 5 59.70 3.36 61.05 7.98 | 62.31 | 54.33
sk uv 5 64.24 10.92 | 69.46 26.31 | 72.07 | 45.76
Bone Volume (%)
Con 5 38.68 6.09 38.20 13.61 | 44.89 | 31.28
ik uv 5 50.51 9.40 54.13 22.86 | 60.29 | 37.43
Con 5 48.66 7.46 52.18 15.38 | 55.45 | 40.07
sk Uv 5 55.32 2.70 54.75 6.18 58.51 52.33

T Statistically significant difference compared to control. (P<0.05)

Table 9. Statistical difference between the groups

Group BIC BV
Con4 vs UV4 0.0367°1 0.1250
Con8 vs UVS 0.1437 0.0625
Con4 vs Con8 0.6250 0.1875
Uv4 vs UVS 0.3125 0.3125

T Statistically significant difference. (P<0.05)

22
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Fig. 15 Comparison of BIC result between the groups
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Fig. 16 Comparison of BV result between the groups
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Fig. 17 Histologic feature of the 4 week—control group 1
(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 18 Histologic feature of the 4 week—experimental group 1

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 19 Histologic feature of the 4 week—control group 2

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 20 Histologic feature of the 4 week—experimental group 2

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 21 Histologic feature of the 4 week—control group 3

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 22 Histologic feature of the 4 week—experimental group 3

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 23 Histologic feature of the 4 week—control group 4

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 24 Histologic feature of the 4 week—experimental group 4

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 25 Histologic feature of the 4 week—control group 6

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 26 Histologic feature of the 4 week—experimental group 6

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 27 Histologic feature of the 8 week—control group 1

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 28 Histologic feature of the 8 week—experimental group 1

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)

42



Fig. 29 Histologic feature of the 8 week—control group 2

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 30 Histologic feature of the 8 week—experimental group 2

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)

44



Fig. 31 Histologic feature of the 8 week—control group 3

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 32 Histologic feature of the 8 week—experimental group 3

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 33 Histologic feature of the 8 week—control group 4

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 34 Histologic feature of the 8 week—experimental group 4

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 35 Histologic feature of the 8 week—control group 6

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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Fig. 36 Histologic feature of the 8 week—experimental group 6

(H&E stain; original magnification — A: X12.5, B: X50, C: X100)
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ABSTRACT

Effects of Ultraviolet treatment on

osseointegration of SA implant in the dog

Pyo, Se wook. D.D.S
Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Jae—hoon Lee, D.D.S., M.S.D, Ph.D.)

A recent study has introduced highly hydrophilic titanium surface by
ultraviolet (UV) light treatment. The hydrophilic nature of material surfaces is
a representative marker for large surface energy and may play an important
role in determining the biocompatibility level of materials through its effect
on material—protein—cell interactions. It is expected that there may be many
benefits from the events of UV treatment on implant surface. This study
evaluates the effect of osseointegration of UV treated SA implants when the
implants are placed in the dogs.

In this study, six dogs were chosen and 48 titanium implants were place in
maxilla and mandibles, and the dogs were sacrificed after 4 weeks and 8
weeks. SA—surface implants without UV treatment were used for a control
group and SA-—surface implants with UV treatment were used for

experimental group. Each group was divided as the following: 1) 4 week
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control (Con4), 2) 4 week experimental (UV4), 3) 8 week control (Con8),
4) 8 week experimental (UV8). Removal torque test and histomorphometric
examination(bone to implant contact; BIC, bone volume; BV) were performed,
and Wilcoxon rank sum test for statistical analysis was used to evaluate
significance of the treatment.

The results from removal torque test did not show statistically significant
difference. (RTV Group Mean; Con4: 97.43, UV4: 127.8, Con8: 96.38, UVS:
96.53). The results from histomorphometric examination showed that 4 week
experimental group had significant BIC result compared to 4 week control
group. (p<0.05) (BIC Group Mean®SD; Con4: 52.17£14.29, UV4: 69.15%
7.44). There were no statistical significant differences in the remaining
groups. (BIC Group Mean®SD; Con8: 59.70%t4.55, UV&: 64.24+11.46), (BV
Group Mean=*SD; Con4: 56.67%£14.29, UV4: 68.39%7.44, Con&: 60.97*4.55,
UV8: 63.89+11.46).

In this study, the UV treated SA surface implant showed more enhanced
bone adhesion in UV treated group than control group. This characteristic
was evidently shown in the 4 week group than 8 week group. Additionally,
the form of a continuous pattern of bone adhesion around pitch and thread
of UV treated SA surface implant were observed. In conclusion, UV treated
SA surface implant may have a relative positive effect on new bone
formation. The further investigation such as increasing the number of

implants would be necessary to have a meaningful study result.

Keywords : Ultraviolet light, SA surface, implant, mongrel dog, removal
torque, bone to implant contact(BIC), bone volume (BV)
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