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Abstract

Ultraviolet (UV) irradiation enhances the biologic activity of titanium surface without the
change of surface topography. UV treated titanium surface is very hydrophilic and chemically
clean with low carbon composition on its surface. Also, surface charge of titanium surface is
changed from negative to positive by UV treatment. Implants with sealed UV treatment system,
were inserted in fresh extraction socket and maxillary molar area with simultaneous sinus
elevation. The changes in implant stability quotient (ISQ) values were favorable, and early
loading protocol was accepted. In other cases, UV treated implants were loaded one week after
installation, and their ISQ values were recorded periodically. UV treated implants showed
stable stability even after the loading.

Keywords: Early loading, Implant stability quotient, Resonance frequency analysis, Ultraviolet
(UV) treatment
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UETE T FHiY A7 = HSA7|R] 20l T2 GAIA7HA JEFES] BEA B
A= ¢ =oi5= B QIEP. Ogawa 52 2194 A 2] o] dou=Ed] 3teld £/ o] H3le}
A=FA W8] o] 2 o= Blolee B/ M-S 2194 33 71'52HUV photofunctionali-
zation)2H A ASIATY . B2 TS 59HEF=E(Bone to Implant Contact, BIC-%) H] w4, &
HF ASHEZFA] 55%2] THSES HI W 2pelddo] 2ARE ASHEE 719 100%2] SH=
B Hols A o2 Ueytyl, At AES 2710 5785 ZR2te] e A bt QI ETE O] 3]
7t e Ao = HR AT, BrE FEAR0A HeH AMEE2 oAt Zrh Aolrt40% A E
HE= e dolo] ASTHERT 72 BTt 50% B Aashe 202 UEEOoL, 40%
UETE A& TRt Foll= e Zo)9] JETE] Hlgl 26]2] S7He /& A EE HA
oH. AEHES 18Tl IAA71A] 2 Aol XfE AAR A}, A ZAFE JEES
UETE BHOAEE ZF o] LH AAtE o] 1 & o]o|Ri= = Hol=t Blsl, ¢yt
UEHEE= FTHO| Ao FE ol ZF o] AAE o] dETE=R 7@130}1‘ 202 Uepe .

SLA 39 2|5 JEHE A& ZARste] 7oA A et ==l ofobd”, kel A& g <
SHEA AY 45 3 vIEH A 0] 50% 57 ok, 1] &S oS i 5904 bone-implant
contact®] FAZ] 02 FOIRt pE O 2 =7 YHEE| Q) Boljt 22 AR At YEHES e

ALRHIEE AAY, 22 Z47])0] AN AETHE o A-lghol] Hlsl| H-5 Al (coefficient
of variation)7} 8- W] THIEIGIEHE ol el v S A= Z8gte] AL} Aol A
gl A iz 3%0] st o LR AEHEOA Hi2F 22% 2 Uebg=d], o= AHeiAl A2
H FETETF LR JEFEof| B|S]| Kok 5 PHA e FA o AeHd Q= A= dHE HoAE 4 QL
2 Atk

24214 AN YR EloeRs ERLE QI EloleRs SRtof uls) B0l ol Z7lelel, %
ZYo| 71 2] poof| 7PAA| LFEh =t 0] 5 22144 (superhydrophilicity)©|2F ATl . AWH2{Q1 Efo|ek
5 O AT ol A1z o] 7[20o0] 5ol e} @islo] ofgt ek ito] HH 318 24
(chemical composmon)—»] 60%NA 75%71A] S7 Vo= Ao 2 Uepdtt”, T2y zpeld XA §
o] Efoels oAk E7H 87 T stet 24014 AAjske vl go] 20% nlgko 2 FohErk
YRAL] Atof| oJshH, AW Blo|ehy EH2 7|14 0= ZH6E WA ==t Hlsl, A<l
e o] eloleh L H7]H0 2 ook Aol A Yol SHSHE whe el 2 o
a1} A|Eete] Aol AHH0 2 ojb 0.2 Lehtrh?, o]e} 22 AHA|e] B Wap, 2
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Ofof| Zo1EA| Bzt Bl , Zo] 2| =]A
A28 XS o] IETHE T A E 1 ALsto] JETHEE X]X](secondary implant stability)
AiA g 7 Azte]l st Tejgk ARHA Zfolo] ool UEETAHE & UA|
20 g2 obgAdo] Hojx]= 7]7Kimplant stability dip)©] 2714 HoH ", o]2{3t stability dip®] U=
71t 72 AEE | sk 7Iohe e mohes HAlstal QLo H, o] o] (M7t stofw
UETE A9 T 27|76l SAFSHE FA5HA Sk ol i7H H AL itk AEHEL S =

Sh= 27 H#] HHE7Ee Y|, 371 Fak= B4 (Resonance Frequency Analysis, RFA)] 78-S
ISQ(Implant Stability Quotient)gk Z7go] Hloty|Ho|HA A= d7 GadS 2t = oz |
V=T QI RFA E471= %7190 LA} RoFO] ElASLA(transducer)”t 1A A2} (Osstell®;
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(Integration Diagnostics AB)-2 ©]-&5+ H] &% I 2 H(contact-free probe)”} 21+= Osstell Mentor™

(Integration Diagnostics AB) 2-2 Osstell ISQ™ (Integration Diagnostics AB)7} /\}—g—ﬂﬂ Qitt =4

a
Al & AR A 0 = 1SQES S75to] 34 W 5k A2 Z240] AETE AN Z/2
5407 Y= Ql=x]9] RS FAot=H v f-83t w27 ek

2 SR VA=, TS T 5o 2 AEIE 4-8-2] UV generator (Point Implant Co., Seoul,
Korea)ol| 4] 48 A17F Z}2)A ZAVE Al AESHE(Point UV Active™; Point Implant Co.)S 2|2}
of, &2 Aets Zol ATt FAlo AlHSH & Osstell Mentor™ (Integration Diagnostics AB)= 1SQ &t

2 UFY 5L 07U A0 H43] ol ZH51] B Ho] ol FF YBE A

1. Case #1: 22| & LRIt SA| AR L 27|55}

N & 7ol Y= 744 B EAEA, T A 55 S 5 H AT A ol#36)7F A
ofetz WALEGLom, #37-2 o2 Ao sl AT -2 eI T Fig. 1). =4 vk stofl A7 A
ke Aokl #37 A2 AR ol #36, 37 1Al T2 ABTE(Point UV Active® @5.0 x

10 mm)E AH5kckFig. 2). YESHUEE TS JNE5HA] &2 AMejolA] UV generator (Point
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Implant Co.)ollA] 1|2] 48417 2k} ZALE off FoIeh T K9] BF S8 type 2 FL0H, 2 A1H
E T+ 35 Nem oV SHSIG T oA A|eF 2| e} Afo] 37k 12| EH]5) & A7 Fxlot & o] A A=
& 5, 213 AT (Point Implant Co.) S <125} -3 (Dafilon®™; B. Braun, Germany)ﬁ‘}%ﬂ&}.
AT Fof| BEALS A7 31T, Table 17} Z0] I1SQ FhE Z431] S015 TSI Stability
dip2] A2 LFERA] 2ok, @38 Al 252 HA] 24271 712 A A5 0 H(#36: 69 — 81,
#37: 74 — 81), 7L o]0 =217} A 9] AASHA FAI =] 3Aek. PEA Q] Z72t 3 do] wiE o] =

Fig. 1. Case #1. Initial panoramic radiograph.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

(B)

Fig. 2. Case #1. (A) Implants were installed at #36, 37 site. (B) Periapical radiograph on the day of
loading (early loading: 4 weeks after installation).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Table 1. 1SQ value changes (Case #1) during one month after implant installation

3 week 4 week (loading)
#36 69 73 81 80 80
#37 74 75 81 81 80
Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017
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Fig. 3. Case #1. Periapical radiograph on the day of final delivery.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.
Implantology 2017

Fig. 4. Case #1. Two weeks after final restoration.
Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.

Implantology 2017

4F210]| 714 AJ55(Point Implant Co.)E 30 Nem 2.2 A4 (Fig. 2)3F & ofZ & E |7 AA|x]ot=2
71 551 AR ST, 7] H81E A 35 A7) 700 30 Nom O 2 oW EWE A3

kN

S WHEAAs1, |5 oA A2]E QA (Delikit™; Happi Den, Seoul, Korea)-2 AS31ict &
420 EARLO 2 21 BARE ASlo] A8 TS, G, MALISE opge A
2] QAorom I E X5 P2 Ho|il A WESHITHFig. 3, 4).

2. Case #2: A2tE Z0|Ant SA| M S 2I|56
S2A] e BRRRA AT O Thx] H91e] Ao Bl Al Fsle] hERIE Aol A
t}. A7} g AleFE AL @ Bl elolely| wjEof Alet X|o}S HhAB L o]H] Q1 E ol AlelEA
i8S FIRt AIRE A2 QJ=|et it T12fut ofH| QIS A &t EHotal CT/doll A «1743] 242
O] H| 27} T =R A Fig. 5), piezo device (Piezosurgery®; Mectron, Italy)E ©]-851%] =7 (lateral
Pt e E HTE Stez SRISHA Ve AAlskalnt. El st =]

bony window)&
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A7) Zrgo] L= 37] whzel ZAFE-E AHF, Y= (Medifuge™; Silfradent, Italy)E St
CGF (Concentrated Growth Factor) gel-& A|Z013 1L o & AYel-sol| A& Alefoll 4] AETHEE AH
oF ] 22 AR oh = A AsHITE #16, 17 B9 7HEZ0] 5UIA] 6 mm = ThofE|]]
O H(Fig. 5) Point UV Active™ @5.0 x 11.5 mm "HAJA] T 7}E A195199tHFig. 6). #26, 27 F-9=

ZEZ0] 312 4 mmZ TFE|QI(Fig. 5) Point UV Active®™ @5.0 x 10 mm TiAA1S 242t 4|35}

Fig. 5. Initial panoramic radiograph and CT scan. Haziness in both maxillary sinus (Case #2).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.
Implantology 2017

Fig. 6. Two fixtures were installed in right maxillary molar area with sinus elevation (Case #2).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.
Implantology 2017
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Fig. 7. After fixture installation in left maxillary molar area with sinus elevation (Case #2).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Table 2. 1SQ changes in implants installed in right maxillary molar area (Case #2)

Ist. op. 10 days 17 days 24 days
#16 82 76 82 82
#17 76 77 79 80

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Table 3. 1SQ changes in implants installed in left maxillary molar area (Case #2)

1 week 2 weeks 3 weeks 4 weeks 2 months

#26 75 75 78 78 77 80

#27 83 82 83 82 82 83
Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017
AhFig. 7). = AA A 2R1H 5] 242 B5 type 20 SiF6H1A, A8 EF+= 2530 Nem ©]
Apo 2 FIHIT, M5 Aok 547 PPt Ade] MEES Hustgort Srke o4 glo] A%
7} sjict.

#1601 HA miAAA 1098 F1SQ 712 HarF KA 0w A5 thA] SR H 1AL, #0272 X

71%k& 719 DASHAl AL #17, 26-2 A5AR] SH2] 9] F7HE B GITh Table 2, 3). #16, 17
uf A A o= A9 oF 65 & HE X THFE 510130 Nem) o2 E ] #7102 A& AA|x|ot=2 7]

HoIE ARSI, 2718645 S0l 2F HEES g4 48 DT g ARtste] upRe] skt
#26, 27°14= A9 27119 S a7 2 iR 0 & 227] HolS AAISHIAL 27156t 45 (A3 3711
) HF HEES AF0I3thFig. 8).
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Fig. 8. Final prosthesis (Case #2).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.

Implantology 2017
3. Case #3: 52t 2|57 AR 157 & 27|55
Ef 2|l A Afetol] HEHRE TR B sleol] JEUE 258 W2 olFo] 3= 834 o2k &

Ao BHE GBFE T A U shot GBAE AARE Fa2 JAsc o)

RSl slet 200 = 71, 24500 4] Ale] YIS Alsliort $2 slot 473 etelol,
5 AN F AT TS HaA= A & A& 2R T80 8 AlAE Aol lrhFig. 9).
Apote] mpelke 9 el tol ol 9127 Al A2 QRulp} BEIRon oA
Q0] 290 ARe 7] A glo] A= T elsksi

uftetat RPAR B CTHAL B3t slof 952 X578 21783 Alo] F7to] R=513A7]ofl, 4]
Aj20] AERHES Aelo] AR TR 4|2 alsick 711 B e Ahelsior B8]
ThA F& A2 #3590 = Point UV Active® 04.0 x 10 mm=, #36°]%=Point UV Active® @34.0 x 8.5
mm J2AE ZolAS H5h] 915 leg &= 791 glo] ot A AlskalthFig. 10). = A &
QU E2 4353 9P type 20 PPHHTL 436 91 oliek oRzFOIT, 21 Al BT #3502
2] 2% 219 ZloJof|A] 45 Nem, #36 T 24 2] 21 A9 Zlolof|A] 30 NemS 7| S5}t A2 X

o14] 10 21 2|HF(Point Implant Co.y& AA1] $TL ST, 8% 32 F EA2w QIS 7
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Slgtt. 54 15 7 2 AASHIA Q4] oke AeiH(Point Implant Co.)ok o182 41
0 AR A QAR 27] 25k AT Fig. 1), YARoR= Alze] e
o] w2Ask ool AYHGIR He YAAS Adsle] AT IS Eushct

Fig. 9. Initial panoramic radiograph.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Fig. 10. After fixture placement.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Fig. 11. Three weeks after early loading (4 weeks after fixture insertion).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017
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Table 4. 15Q value change during early loading (Case #3)

Ist. Op. 1 week (loading) 2 weeks < 2 months
#35 79 85 81 79 80 82
#36 70 71 68 73 74 75

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

(A)

Fig. 12. Final prosthesis. (A) Abutment connection (2 months after fixture insertion). (B) Three months

after fixture installation.
Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017
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0 Nem© & AZSFig. 12) S A5 EATO R 25 HHEES st

(98]

4, Case #4: AE 13 2 5|2} USTUE 2HCIZ| 27|25t
7T7A] A7 AR S 2 31 Hof| Aol FoXE Aol o &4 0 2 AAe ofet 9= Q]
S EHS DA SR T SJAE AR 2 ATt Aot o)X= fA] o] dEstilom,
A] ot PHA| & QP A o Qi ©7] Set Foj 2] o] {218 RANZ LA} H= el o H,
Steto]] F710] JERES AFotal 7|2 SJA]of ofXHEE dFste] A8l |2 A7t
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Fig. 13. Initial panoramic radiographic (Case #4).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

Fig. 14. Two fixtures were installed in canine area of mandible (Case #4).

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017

(B) @

Fig. 15. (A) Two LOCATOR attachments were connected to fixtures. Denture caps with black processing
male were set on the Locator attachments, (B) Relief of denture base. (C) Denture caps were
embedded in old denture with auto-polymerizing resin (Pattern Resin LS, GC, USA) in direct technique.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System: Case Reports.
Implantology 2017
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Table 5. 15Q value changes during early loading (Case #4)

Ist. Op. 1 week (loading) 2 weeks 3 weeks 4 weeks
#33 72 80 85 85 86
#43 81 86 86 85 85

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.
Implantology 2017

ZI|FSH oA E S7HE 2171 vl P A e = FAI= Ik A ] SRzte] M= A e
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SUE] FHdle o] & Zou| "t SR AEHTE T2l distance osteogenesis7 ©Fd,
contact osteogenesis”} oL7| 915 drgo] obgA o 2 PAJ o] Hztx]ofof
Sk, ol fibrin matrix7F Q2] © 2 FAJE|ojof ZZA LT} o] F-& FISIo] YEUE EHO|
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A ®)

Fig. 16. Superhydrophilic surface of UV treated implant. (A) On contacting implant, blood is absorbed
into the implant and spirals up through the thread (Case #3). (B) A fixture was retrieved for additional
drilling (Case #4). The thread valleys were filled with blood without air void.

Hyon-Woo Seol et al. : Resonance Frequency Analysis and Early Loading of Implants with Sealed UV Treatment System. Case Reports.
Implantology 2017
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2003 A| 3%} ITI (International Team for Implantology) Consensus Conference A= YSTHE
43 % 48412 o] 371 o]e] FIke] 71 1S Hofole AL YBTES] 7] Bt
(early loading) 2 A5, Berglundh 5] 7] A @ ol A 831 HEZ2 = SLA EH-S 71 JIS-E
£ AR A 49 & ohEA| 7 QLA ABES] S92 15 3ol Al WEEY, 2740l U
AP RIS TR 2710 QEUES AL BEo] S4ulT Al2e B2 st 7] 2

SYETHL FHe}”, o 5 Alte] 92 SHiboto] S7gsto] B, Al of | 3 of| mEA| 7T S @ st
ST AR DL A1 2-370] 7P AETE L] P o] HolR|A| Bl Al71Etal B 4= Qlok o
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Fig. 17. UV treated titanium surface enduce faster bone healing around the implant. Fast increase of
secondary stability reduce stability dip during 2 to 4weeks after implant placement.
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