SEHSEETBIER |

white light

E18 HEAKCE) & QLF () & 5 iR 4.

i DO N w By 3
DT LR A EE S B
: APF JLIEE¥

L 7 y{LiicE

CHD @

AR+ APF MIERE

dipping time (day)

dipping time (day)

B9 #H7 v {LIISH & FAIRIL.

HY, To)bERNE, HHEIRRIENLTNEOHN
QLFETH Y, CoklEzHvwasZ &icky ki
DEFIRTIZED T REI 72 o 7.

H18iZ, HAGTIRIELZ SN w5 s
QLF LTI 9 sk & LCHREIc il s h

WAHERTRRT. Thbbh, QLFEICLD, M
I EOBIK - AR ERAIC, TR, 20
ERMIICIRA D Z ENFMRICE > TELDITTH
B. ZOWIRICED, XU EAIRICBS R
mahasyotPrshs,

P L OMFEREREE LT, FAKILICHE LEKES
LMARZRITRT. WK~ WY o
FANVEE, HICWHBIKO KX RIS 53

— Vi (BAKIGERRRE), 7 v {thie

BOBAILI, APF (Bt~ v Y VIR AME

RO o {LRE A B + APF U2 A7 o 72 X 20

T 2 PR IRAL D ZEAL % QL PG R L 75 5
ZRT

WD BRIKFE T, CORHETHITITEED
BAOKMAPEL TS, —J, FIHBIKITR & Wik

BT, 2y hu—-VvBLOT v LR AT
BHAKRMBREIKE VoI L, APF LB ZL
IBETIZZOEITDN S V. FAHKBRE, BK
AP ENTAIKIT B X ) ICREEBEI N TV B,
FIMITTEE L ) HAIRILORED R 2 2T H D
bl L EBRT HULEND L. APF LEEE
1, BRI IS CaF BT E, WO BURHES
BEEIARIEL TV, HDWIEAKIET 20

B A SRR T, 2005 157



[ERDE5E

x2 HUFTSLORITEE

0 1 2 3
5 ehixER il THE LY REF it 1EHE LV L
2ERE Tl & B HEIE BEETEH
BREAR AR frED < hEED BB E |
(a0 S BhiE D HEER THEPEBE
To—08 PLI O PLI 1 PLI 2 PLI 3
Dentocult-SM 75X0 73521 TS5R2 752X 3
< 10%fu/ml >10%fu/mi <108fu/ml >108cfu/mi
F R E% fEu B FEHIZEN
DUNEE >1.4ml/Amin | 0.9~1.1my1min | 0.5~0.9ml/1min | <0.5ml/ 1 min
MR ERE P W Eu
Dentobuff =2 | Dentobuff =#¢ | Dentobuff =%
i8R A2 LtEEF—-% T—RE—H T—a&Y FEEIIHV
&V RBIF D27 HEn R IHEE
2\ B (E 155 2 B14R)

—

* BICEEEHELT DI
(B L)

VEB(E/R1552R7 A)

3[EE (FR&155 2 A24R)

12 O BhOZAL . X o T b SN

IEAB(LH 155 2 A24H)

TEE(ERI5E2A7H) 2EB (FR1552 A14R)

5

RTRRLTHTCLE
w

S| oD AL 1 S L IREHEA T BT

3EE (TR 15% 2 B24H)

chirsid, @, @, @2Z5h3AIE LA THEERY,

B8|1EB(FRISE2RTA)  2EBE(TRI5F2R14R)

KFNE EABCBLE (ZvR) UG LEDENOh> TEE

30N
BILTHAEC LS, ODEEETL THEOLDTILEO
®20-a BE~O QLF WG AH.

158 THE NIPPON Dental Review Special Issue, 2005



SEh SHEETHIER | |

2A14H 28248 4A1H 5H6H

6A13H 6A13H 7H10H 10R3H

RI20-b S0 H M QLF BIEE R,

04 H 64 H 1847 H 24751 H

AF

Area 3.24 mm? 2.28 mm? 4.38 mm? 3.60 mm?
Average -26.8 % -26.0 % -333 % -33.7%

AR

Area 0.78 mm? 0.72 mm? 3.25 mm? 3.88 mm?

Average 26.5% 257 % 44.8 % 40.9 %
e
| IRE S e

photograph

®21 QLF QAR ) ah~DIo ] (AF RIS 6, AR T ) R edio QLE 741).

AR FER ST, 2005 159



=B NSNS A

v i
v
{1

T RN ]
TR

.....

AF (%)
3

24 month

AF[%]
+0~—9
—10~—19

L | —20~—29
—30~—39
—40~—49
—50~—59
—60~—69

®22 QLF W& & ORI ) @ =XKLk,

WCRHDS 5 ZEZRLTWAL EEZ TN,

COX)ICHAKILBSIEZRETHY, HENT
FEDVEMRRMHEETALEZONL I END,
A ) BT3B e b BRI R P AIRAL T B 2 MR
TAHIENULETHS.

V. E&RORRIERK

) BLO BRI EBITEAE, O MREMLER GRS
LIENOBE 5 ER A2 TG L, REY A7 ER
ELTIThbIvTwa., #0—HITHLHI VAT T A
OFMiZEEZR2I1TRT. 20 BEEICHED S FE
filitk, MEEH O S mutans R FIBURER W= B
& OMERGREATRE & ARHEEH E o E R L, T
NMNEOBES SR INT TOREF—F O T
ADE, WRIZHEEERADENERRRE L TEETH
VWiRViAY oY AV

160 THE NIPPON  Dental Review Special Issue, 2005

Eol, MERTFOTF ANVEEROEE R L
PEHMICTEL L) hDE, TVRBEOENY XY
EHPETEDLELIICRD, E2E, QLF % flio
7o S B OB & K20~ K221 78§ & 9 14TV,
FERFRY D BRIV BRI R TEL LI B L,
YR 7 GHORENS LAY, FREOR IO %58
D, BEEDA T4 —h Farty hOELHE
Sl h, FLT, KYOEKRTD Evidence Based
Prevention (MRILZHED L FEH) HICTEHLH L
5.

*

AT, 21HEE O B e SRR & ) o B R iR
PHOBIL, ERHEMPIRFE L LTONEP LD
BEE T o TV 2DI2IE, Wl S OFHE b &
I OB WERRHER Y A T A BT 5 LB
Hb. TOF—F, BE & T F AVEITHT HFHE
AR Tnwb EEZ 5.



Osaka Conierence

TR AT B & ( RRENRR MR ST 72 828) proeis
B2BQLFiffES, REREFIRFIL R B S &
%% | KIRERIRS:, KIRERIZES

conference host : #REFEIEM CREREERIA 22 0 g 2 2238 EE B

AL 27— L S phOE 2 K, BB, LE

2005 4211 H3 H (#) 10:00~16:00

RRER&ESE (75 % 22— KR



LT HIZ

PR i 2 e R s S A
b L AE A

2 1HARICA Y, AARMTAOHEGRERUNIN ST, BRRIZBN T ZOSEICHL
fiasnad X o, £#EHE, #E, WE, BERCBOWTHEIMELEDONTVWET.
BHRAICBOWTYH, HERRAFBERELL., ThHETORRRBOER ThHT2FEHE
TOH B L OEENLERRBANED LTS Z EIEFET -0 6HLNTHY £7.
Z D, WHREROERSE G, FitlhnlEo@REsr B8 L2 lB EROMIEN LB
EENTWET. F72, 2010 FEOHEFHREBENS, BAERICHE - EHREINC MEREA
A2 1) OFICERESNE LR, RERNEBKESHETRZVOLHONTHY) £

ThRbb, HRRBEARE LEERERNORERE HEDD L DR oL @EERESP
R SO M ER ERA~OFBENLSE CTH Y . ZHICEROER ZHALAN T,
Risk Strategy <° Population Strategy @RS, WEERD 2 1 HiZOHEEBIZ SRS
HEEZET. ZOLEREBTINES: (Anti-aging) O X FITEBILTEY, BE» 6 A
e USRI ZOBEICL 2D 9. £, HBEFRCBW TS, FEREROITIERED
£, DEDDFERET TG TERS R TETWVHORTIRTH Y, HIIEHE
BHCEBEDSHRRICOTAMAENEEY, BRTILEXRDDET. IHIZ, ZOMHHA
FRAZTICE EE 6T, HHRHRBTETL, 2hintd A — FTE#RE L TV D RE
WMOWHEFICMN D Z &b EEML, Bt TREETH £

Z @ Osaka Conference Tid, LFLOFEZFICAIY | ok WEARKR, E&EF.LE LT,
ZTOMOERRBLEELRNL, BEDLONBFE-TWHT T A 2B, &
WTETCWARVEBEEZRZMICREL TV Z RO WNCEEFORMEFHE L THRS
HZEEREME LET.

SENE E I, WA LETH 0RO 2 5, 2k, FHEiconT, i@%@-
THZ LW LE Lz, BUE, %tﬁm@gm/xTA@%%mLﬁ®%%m i
DEFEMPLED SN TETWETR, ZORLHTFEETHD, 1 XU AD Prof ngel
Pitts o4 % B & L, ICDAS (International Caries Diagnosis and Assessment System)
DR EBENNTZLE L, 5% O BEOEEMBE - MBS AT 22 E 25 LT, FE
WEHERRA L P THDHLEEZTHET. £72, QLF System DR ETHH 5 Inspektor
PO LEEEBENLTREBY £, 24y, REZBBENLTEY 40T, £
FEERRRGNITONET Z L2 MFLTEY £9.

[The professional man has no right to be other than a continuous student. |

(G.V. Black)



VA T4 NN
10:00 BEORE MJRIER (conference host)

10:05~11:30 4FAlHEE 1

Caries Detection and Assessment, A Preventive Approach to Disease Management
Professor Nigel Pitts
Dental Health Services Research Unit, University of Dundee, UK

11:30~12:30 A&

12:30~13:00 45AGER 2

Trends in Dutch Dentistry; The Need for Prevention
Elbert de Josselin de Jong PhD!, Elbert Waller, Monique H van der Veen PhD® 2
1 Inspektor Research Systems B.V., Amsterdam, The Netherlands

2Department of Cariology Endodontology Pedodontology, Academic Centre for
Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands

13:00~13:30 #*H=#EE 3

The longitudinal development of caries lesions after orthodontic treatment evaluated by
quantitative light-induced fluorescence
Monique H van der Veen PhDU 2, Thomas Mattousch3 DDS, Johan G. Boersma4 DDS
1Inspektor Research Systems B.V., Amsterdam, The Netherlands
2 Department of Carioclogy Endodontology Pedodontology, Academic Centre for
Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands
3 Department of Orthodontics, Academic Center for Dentistry Amsterdam (ACTA),
Amsterdam, The Netherlands
4 Private practice, Zwolle, The Netherlands.

13:30~14:00 #H 4

YIEALTS X OSSO F 7= 72 2 Wit O BRI B~ 2 G HIRF A
A0 IE A 42

KR BB R 1 et A SR

14:00~14:20 =Z=—t—7VLA7




14:20~16:00 RAERE

1.

Effects of Phosphoryl Oligosaccharide Calcium (POs-Ca) on Enamel
Remineralization as measured by QLF™
Daisuke Inaba

Department of Preventive Dentistry, Iwate Medical University School of Dentistry

. Induction of White Spot Enamel Lesion by S. mutans Biofilm in an Artificial Mouth

System and Quantification by QLF
Khairul Matin! 2, Shamim Sultanal, Masahiro Ono!, Junji Tagamil 2

1 Cariology and Operative Dentistry, Department of Restorative Sciences
2 COE program for FRMDRTB, Tokyo Medical and Dental University, Tokyo

. T AOVE OISO B ARG KT T NAOYAG V—F— R OT v RO

fil Bt AL B EIEGS
LR B B A R SR R S R AR B R A D Lt B Ay BT
P B R R R PR R LA R A I oy B

. B S X DI S BhO FAA A BAE TR W T

BENSEE V2, POl 320, il h B L RIS MAREE L Mk
LT A HRREL A — T TR

? UMK U TSI 1 AR R 5827

* RS B AR

B T AR AR

. QLF¥RET UV NEEOMHBBEROMR

R &
TEEHNS A~V 2 TR

. QL F % &4 H @ MI Dentistry O

R B TE—
B RFERFBE R IRAR IR E R 2 E K
ERET IR0 O R By B



ERUGERE 1

Caries detection and assessment, a preventive approach to disease management

Professor Nigel Pitts

Dental Health Services Research Unit, University of Dundee, UK

This presentation will review the evidence base for caries detection and diagnosis,
will outline recent international initiatives to achieve comparability with clinical visual
detection, and find new methods for more sensitive early detection of caries and
assessment of caries activity.

The ICDAS (International Caries Detection and Assessment System) will be
described and its applications in clinical practice, clinical research, epidemiology and
dental education will be outlined. Newer methods and their potential to help manage

the disease process will also be considered.
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Trends in Dutch Dentistry; The Need for Prevention

Elbert de Josselin de Jong PhD!, Elbert Waller, Monique H van der Veen PhD?® 2

! Inspektor Research Systems B.V., Amsterdam, The Netherlands
2 Department of Cariology Endodontology Pedodontology, Academic Centre for
Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands

Abstract

The Netherlands, with a population of approximately 16 million people in an area of
41,500 km? with an average population density of 380 persons/km?, in size and
population roughly comparable to Kyushu, has seen a dramatic improvement in the
dental health of its population since the introduction of fluorides (mainly by the use of
fluoride dentifrices and topical fluoride application through dental practices). The
mean DMFS for 12 year old children in the region of Friesland for example decreased
from roughly 14 in 1973 to around 2 in 1988!.

The dental practice has reacted to this change in the incidence of caries by raising
the standard of care for natural teeth, more emphasis on aesthetics and consequently
specialization.

At the same time, the dentist has also remained responsible for the by now more
mundane tasks of educating patients in oral health, preventive treatment and the
minimally invasive procedures. In this process, the dental practice has evolved from
the original ‘single chair’ dentist through the dentist with an assistant to a dental
practice with multiple chairs that employs assistants, oral hygienists and more than
one dentist, each with his or her own specialty (approximately 1/3 of all dentists?) . In
the process, maybe also because of the relative absence of new means and methods for
prevention as compared to the restorative aspects of dentistry, prevention has lost
most of its original urgency as is reflected in the most recent change to the
reimbursement system in the Netherlands where specific codes for preventive
measures where abandoned and presumed to be included in the standard inspection.

However, with all the overall improvement of dental health, still 20% of the patients
experience 80% of the caries (DMFS decrease occurred mainly in middle- and
high-income children). Then there are indications that caries incidence may be rising
again. Also, as a result of the improved dental health, the care for the elderly is now
being confronted with an increased number of patients that enter the institutions
while still in the possession of their natural denture which demands a different
approach towards the oral care provided by these institutions. Last not but least, the
population has emancipated and is demanding for more involvement in the
management of their own health.

All of these factors have caused the expenditure on dental care to grow.

The Dutch government has reacted to this challenge by actively supporting



specialization in dental care and at the same time encouraging dental professionals to
form multidisciplinary teams to provide all inclusive dental care and providing
pressure to re-allocate tasks to improve efficiency and the quality of care and to reduce
the costs. To this end it is in the process of differentiating the dental profession: where
originally the dentist had the monopoly on oral care, the government has now
introduced a new degree: bachelor of Health. The dental bachelor of Health is an
independent professional who can provide non- and minimal invasive oral care and
ideally is part of a multidisciplinary team. Prevention and non-invasive oral care are
intended be an important part of the bachelors task.

This new approach has met with some resistance. Apart from a reluctance of the
traditional dentists to relinquish some of their hold on dental care, there has been
concern that by allowing the bachelor of Health to perform invasive dentistry,
considering the current restorative paradigm of dental care, the quality of preventive
care will deteriorate even further, which is not the effect that the government has in
mind.

This is where new diagnostic methods do play a crucial role by providing a
quantitative measurement of the caries risk of the individual patient before restorative
procedures are inevitable and a quantitative assessment of the effectiveness of
preventive therapy. Quantitative Light-induced Fluorescence (QLF) is the first of these
new diagnostic methods that has been successfully introduced into the standard
clinical care. This is exemplified by case studies of two practices in the Netherlands. In
2004, QLF was introduced into these practices. Each practice reported a marked
increase in patient-compliance to (preventive) therapy, an increase in the quality of the
therapy and an increase in patient- as well as worker-satisfaction.

With its quick visual feedback, QLF was found to be very good instrument to involve
the patient in treatment decisions and to empower the patient to take the
responsibility for his or her own oral health. The improved detection of early lesions
and bacterial activity and the quantitative monitoring of these factors helped the
professional to more accurately assess risk, evaluate the results of their efforts and
hence improve the quality of their work.

By providing a much needed evidence based platform for early detection of caries,
gingivitis and other oral health threats, prevention can be boosted to recapture the
place that it should have in the dental care as an independent and invaluable
specialization.

References
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The longitudinal development of caries lesions after orthodontic treatment evaluated
by quantitative light-induced fluorescence

Monique H van der Veen PhD1 2, Thomas Mattousch? DDS, Johan G. Boersma* DDS

lInspektor Research Systems B.V., Amsterdam, The Netherlands

2 Department of Cariology Endodontology Pedodontology, Academic Centre for
Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands

3 Department of Orthodontics, Academic Center for Dentistry Amsterdam (ACTA),
Amsterdam, The Netherlands

4 Private practice, Zwolle, The Netherlands.

Abstract

Decalcifications or white spot lesions are one of the risks of an orthodontic treatment
{1, 2, 3]. White spots during orthodontic treatment are formed more rapidly than
normally, due to prolonged accumulation and retention of plaque. It 1s generally
believed that once the appliances are removed and oral hygiene is restored that these
lesions regress. Existing studies report an improvement of lesions after debonding [4,
5] but the longterm implications of white spot lesions occurring during orthodontic
treatment are unknown. To date there exists only one study where the natural
behavior of white spot lesions resulting from orthodontic treatment with fixed
appliances was studied quantitatively by following these lesions longitudinally in time
after removal of the appliances [5]. The size of this study was limited, but the behavior
of the lesions was well documented using Quantitative light induced fluorescence
(QLF). In the present investigation (MEC01/099#01.17.594) we studied the natural
behavior of white spot lesions in a larger group of orthodontic patients developed
during treatment with fixed orthodontic appliances, after the removal of those
appliances using quantitative light-induced fluorescence (QLF). A total of 58 subjects,
29 males and 29 females were enrolled in the study. Eligible participants were at least.
12 years of age and had received treatment with fixed orthodontic appliances at the
Academic Centre for Dentistry Amsterdam, The Netherlands (ACTA) for a period of at
least one year. Subjects were examined with QLF for presence and extent of caries on
their buccal surfaces directly after debonding and 6 weeks and 6 months thereafter. A
number of 26 participants, 14 males and 12 females, were also examined for presence
of caries 2 years after debonding. The fluorescence loss (AF [%]) and area of lesions
[mm?] were determined for all lesions found. A total of 421 carious lesions were
recorded at debracketing with an average fluorescence loss (AFo) of 10.3% (SD 5.4%).
97% of all subjects and on average 30% of the buccal surfaces in a person were affected.
On average, in males 40% of surfaces and in females 22% showed white spots (p < 0.01).
Caries prevalence was lower (p < 0.01) in incisors and cuspids than in molars and
premolars [6]. During the first 6 months a total of 15 lesions were lost from QLF
analysis: 11 lesions, all with a maximum fluorescence loss at baseline AFmax,0> 25%,
in two subjects were restored and 4 were not analyzed because they were not imaged



properly. Lesions varied from incipient, i.e. white spot, (Aro < 10%, N=257) to advanced,
i.e. dentinal (AFo > 25%, N=12). Using the subjects as unit of research we observed a
small lesion improvement 6 weeks after debracketing (p < 0.01) and a further lesion
improvement was seen after 6 months (p < 0.01). Using the lesions as unit of research
we noticed that incipient lesions on average showed a smaller improvement (relative
decrease 2%, SD 20%) than lesions with AFo> 10% (relative decrease 12%, SD 20%, p <
0.01). The 26 participants seen also 2 years after debonding had a total of 206 lesions
at baseline. Of these, 5 lesions in 1 subject were restored by the 6 months visit and
another 14 lesions in 5 other subjects were restored by the 2 year visit. In these 26
participants we could still observe a small significant lesion improvement 6 weeks
after debracketing (p < 0.01) and again a further lesion improvement was seen after 6
months (p=0.02), but from 6 months to 2 years after debonding no further
improvement (p=0.6) was seen. This implicates that lesions formed during orthodontic
treatment, even when they remineralize to some extent, remain as permanent scars.
Furthermore, in the 26 participants followed for 2 years, we found a number of 21
lesions that had significantly progressed on top of the 19 lesions mentioned earlier that
were restored. The longitudinal follow-up of lesions with QLF in this study has shown
that lesions developed during orthodontic treatment had the ability to improve once
the fixed appliances were removed even when they were advanced, but the overall
regression was small and one may debate the clinical relevance of it. Furthermore, 6
months after debonding no further significant changes were seen and about 20% of
lesions worsened to an extent that restorative treatment was necessary or will become
necessary in the near future. Given the amount and extent of lesions, research to
investigate the potential of preventive measures to enhance lesion improvement is
necessary. The use of QLF to monitor lesion development can provide useful
information about efficacy of a treatment strategy in the individual patient and thus
aid in controlling the caries process.
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Effects of Phosphoryl Oligosaccharide Calcium (POs-Ca) on Enamel Remineralization

as measured by QLFT
Daisuke Inaba
Department of Preventive Dentistry, Iwate Medical University School of Dentistry

It was previously suggested that phosphoryl oligosaccharides calcium (POs-Ca) is
quite soluble as a Ca supply source [Kamasaka H, et al: Biosci Biotech Biochem 1995;
59: 1412-1416] and enhance remineralization of enamel in vitro [49th ORCA, 2002]. The
aim of this study was to examine the combined effects of POs-Ca and fluoride on
remineralization of enamel in vitro using Quantitative Light-induced Fluorescence
(QLF™), The enamel slabs were prepared from bovine incisors and demineralized by
immersion in a 0.1 M lactic acid gel containing 6wt% carboxymethylcellulose (pH 4.5) at
37°C for 2 w. Demineralized enamel samples (AF = -36.7+3.1%, AZ = 5,011+1,175
vol%.um) were exposed to one of the following solutions up to 7 d: A: mineral solution
containing 1.5 mM CaClz, 0.9 mM KHzPO4 and 20 mM Hepes (pH 7), B: mineral
solution containing 2-ppm I as NaF, C: mineral solution containing 0.1% POs-Ca and
D: mineral solution containing 0.1% POs-Ca and 2-ppm F" (n = 6 per group). Finally, the
samples were assessed by the QLFT™ to quantify mineral changes. The AF value in the
group D (-15.5+7.2 %) was greater by 29% than that of the group C (-21.8+8.6%; p =
0.099 by unpaired t-test) and significantly greater (p<0.01 by Tukey-Kramer multiple
comparisons test) by about 50% compared to the groups A (-31.4 +8.0%) and B
(-31.1£4.0%). The delta F values in this study significantly correlated (r = 0.980; p<0.01)
with the mineral loss values (AZ, vol%.um) in our previous study employing the same
treatments (51t ORCA, 2004). In conclusion, it was suggested that the QLF and TMR
parameter values corresponded obviously and that POs-Ca may influence the potential

of fluoride enhancing remineralizaiton.
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nEFER 2
Induction of White Spot Enamel Lesion by S. mutans Biofilm in an Artificial Mouth
System and Quantification by QLF

Khairul Matin! 2, Shamim Sultanal, Masahiro Ono!, Junji Tagamil 2

1 Cariology and Operative Dentistry, Department of Restorative Sciences
2 COE program for FRMDRTB, Tokyo Medical and Dental University, Tokyo

Objective: Aspects of an Artificial Mouth System (AMS) to model the caries process in

bovine enamel biofilm induced white spot enamel lesions (WSEL) were analyzed.

Methods: Square shaped and polished bovine enamel slabs were covered with modeling
wax and 2.5 mm diameter window was prepared to expose enamel surface at the center
of each slab. Artificial biofilms were grown inside an AMS on the slabs using freshly
cultured S. mutans (MT8148) in suspended in phosphate buffered saline (PBS), heart
infusion (HI) with 1% sucrose and PBS for 20, 30 and 40 hrs at 37°C. The severity of
demineralization was quantified by Quantitative Light-induced Fluorescence (QLF,
Inspector, Netherlands), nano-mechanical property changes were studied by a
Nanoindenter (ENT1100, Elionix, Japan), fine-structural change was observed by SEM

after argon ion-etching. All experiments were repeated three times (n=5 for each group).

Results: A circular WSEL could clearly be detected at the center of each slab by naked
eyes, which was prominent after dehydration by mild air drying. QLF data showed that
severity of demineralization occurred with the increase of time interval, after 40 hours
both AF (23+/-2.9) and AQ (148.75+/-26.78) were significantly more compared to AF
(10.14+/-2.3) and AQ (47.63+/-30.67) of 20 hours. Hardness measured by nanoindenter
at the center of all lesions was significantly reduced from unaffected enamel, 40-hr
sample showed about 95% reductions. Perpendicularly trimmed surface topography
after argon ion-etching by SEM clearly visualized depth of demineralized WSEL,
widened inter-enamel prism channels, dislodgement of prism crystals and perforated

prism structure at outer most layers.

Conclusion: An advanced in vitro model of biolfilm induced WSEL was developed that

showed promises to be useful in studying enamel demineralization.
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T A VE TSRO F AR RIFT NAYAG L —F— R T v ROF%
i B 1 A B EREE 2

1 ) B R S R B R S R PR R N R R S B
2 4 ] B B R S R R R LR AR (R T4

[Bi] smEo/NEERO R RV T, BEEREBMIIBMMERCH b0, =)
AVEYHEEANFRZE TH 5 white spot & BICT HERITWVELLZ Y, F72, white spot
VEAEA D RN O B LT T B 720 ZTOFISICERT5Z EnE0, £ T, Hx
X white spot OBEAKICHT A7 v BBAB IOV —V—RBEOEELRITT B,
v FEEHREFICALIC white spot ZER L, 7 v FEBAB I ONI : YAG L —F—RE&t
EiToleDb, ARMERICREL, QLF #E (EEFDEFFEEGERE) AW TAF,
AABEVAQDELEEIEINICHIE L, BTOHEPEOTHET S,

(MBI R OHE] BRMEBIC L VRESh, EBAEKTIREIR TV ZE FOKE
&/ NFR O A B EMER XL OENE I BE, BE, O NWb0ERY, ner Y
TIUTHA, AFE., WEDEREL. X 5ITH600~1500 DINAKFEMKE FVTHFEE L
Db, v=F%FaT7EHAWVT3~4dmm ADEEFR LT, €L T, ZOWF% 0.IM A
FRIRETRE (pH : 4.5,Ca : 3.0mM, P : 1.8mM, CMC : 1%, Thymol : 0.01%) 20ml FiZ
BiEL. 3TCOEBMANT 72 MK 21Tk, BKR%E, T M 2ANTy=Fa T
VR, BRELERB TG E Uk, BRI TR 4 BICD T T,

@ Nd:YAG LV —VF—RBEos (DLR #)

® 7 it (APF) 81D (DFR #)

@ Nd:YAG v —¥F—BE%, 7B (DLFR &)

©® 7 vitBfitk. Nd: YAG L —¥—[B4 (DFLR &)

BREOREE BAKILEE (pH: 7.4,Ca : 3.0mM, P : 1.8mM, CMC : 1%,) IZRE L.
FIRAIRIBD R % 48 FFHEIS X 1T 240 K F ¢, QLF (Inspeceor Pro Ver2.0.0.16) %
AWTHIE L, 2B, BAKCERIE 48 RHECH LV b 0 L RH L,

[ERBLOEZ] b b= A VEIZ/ERL L 72 white spot @ AQ I%, DLFR BHIZI\VTHE
W BB OB S BERBAEmB R b, Zhid, L—F—REZIC APF %2{EH
EEB LT vHEOWMUIALNE R L, TEAMENEE U &9 Tagomori bOME VY 2, 7
vENTFANVEDBRRKILEZEETS 2L VbTWAZEREIERT I HOLED
N5, £z, DFLREETIE, L —F—BE#% 2 HBIZ—BEEMRLZ0S, BEOBEIMZH
S THEAER ZR L, DFR B B OB - TEMNIEBDER 2R L7z, DLR &
X2 HRRIC—HERL, TO®BREBIBRLNR-TZ,

[ ekl
1) Tagomi S, Morioka T et al. : Combined Effects of Laser and Fluoride on Acid
Resistance of Human Dental Enamel, Caries Res.,23:225~231,1989
2) Whitford G et al. : Effects on Physiologic and Biochemical Processor, J Dent
Res,66:1072-1078,1987
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W & 2237 DN 5 S E ARG BAE oW T

FEIMEEE 1o, PO FEL, RS 12, &S L FIAME s, MR8, TR

VA FEHEA—T NI TR 2 TUNRSARAD e TS Ele e bR B e e
8 IR EAL Y T 4 FEE A o AR A AR At

[BAY) W08 5 kD BAIRIGIC R 2 IF S IRF DO L D & LTRSS 35 D, WP D & 237 i
i N Rax T RE A NEOY LRIV T AOFSEACRRE R I 5 Z LB b T
B, EDAH=RBE LT, Z 30 sy L RHPORMA 4 & OfbE, E TR~
WAEENERMEIN TS, AR T, & MEROZ 2237 BRI 5 fhO 1 R TIC BRI
BEWHEIZT D2 L2 BEME L, b b= d A VRN AW /R U700 5 SO PG IR LRI 21T - 72,

95273
DBRY > FAOFEL : = ANRELEHE L, 9 7X Tm O 7 1w 7 i, 2mX 2mm D7 4 > K7
EHRWT, ==F%a 7 THBELE, =T AT ay 7% 3TCOBKIE (CaCl,:12nM, KH,PO,: 100M,
NaCl:100mM, ¥FL88:50mM, MF:100mM; pl4. 5) (g L. 411 2 2 TR S H 7, 2) FAIRIGIRORE
tbh 6N BT T 0 VR & o T S B 7o 2R A TRA, aioE (12000X g, 4°C, 20min)
#%. B EFHNTF 22— (Spectra/por MW1000) 1ZHEA L, 4°CO Y BT (NaH,PO,:5mM; pH6. 9)
BLUOEAKIK (CaCly: 1nM, KHPO,:3mM, NaCl:100mM, [H¥:100mM, NaN,:0.02%; pH 6.3) i=xtLT%
Wrllo, BT, Fo—7NERIRICEREKE T 7 v AUA 4 L ARBRIRERIM L, MRS R0 84

(P(+)) AR L Uiz (BLF, P(+)/OppmF, P(+)/1ppmF#f), E/MEKY /37 B EERN

(P(—)) FRRREFK U7 CLUF, P(—)/0pomF, P(—)/ 1ppmF#), 3) FARALEEk K
Y INE STCOFFHARKILEITRE L. (0=10,FF), #iL 7 REICagiL, BT 4 BRHT-7 9
WD BROFEA : QLF AT AEHWT, BREEICESREEAHIE LT, v/ 27 aC TV AT A

(SMX-100CT-SV ; WREHEUER) ZHWT, N—T7 A% ¥ E— FIZTEHOC THRZRE L, 7
=MD Step wedge 12 &Y CTHEABIEL,

(&) SHEOEHEME(AF) 2K 1ITRT, F % Lppm FLRICSEW T, MK > 237 ORI &
D FARCROSTBEICET L. (0<0.00), —H., FT2EERVRITWT, BBE S /37 OFINC
I FARICEOSEEHE S (p<0.01), < 7 v C TIZ X 2 IEEmgmstic sV Til, TMREE
& TFARRCAIE S fibd “OT CRENICHER C& | & B HEORHM /2 -a IR R B HER LT,

[isam] MRS o8 pRoriE. FARIURISIC K & 25 8% BUE TR CTh Y . 7 LD TEAIKIR
ENREER IR D Z EBHALNeoT, <4 7 CT VAT ML, Hil-iadbilER oF AR R
HBELTHERTHAZ LIVRR SN,

[cak]

Moreno EC et al : Calcif Tissue Int.28: 7-16, 1979
2)Gliman H ez al : J Inorg Biochem. 55: 21-30, 1994

* SHOTFGHNE (AF) ORIl
ow W 2W 3w 4w
P(+)/OppmF & | -86.1+2.3 | -33.1%=1.8 | -31.6%2.0 | -31.3*1.8 | —29.9%1.9
P(—)/OpomF & | -36.4+1.6 | -83.5+1.7 | -81.9+2.2 | -28.5+3.2 | -25.0+3.9
P(+)/1pomF# | -86.4%2.5 | -31.6%3.6 | -27.1%4.1 | -24.9%4.3 | -22.6+4.3
P(=)/1ppmF & | -36.3%1.6 | -32.5%+1.7 | -82.2+2.6 | -29.9+3.7 | -31.6%3.3
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QL Fik& 7T U2 NVEEOHRBBROBG
g &
TEEMEHE ~ AT THIFEET

[H ] QLF ME3FER BRI 5 BhOMHASATRETH ¥ | Tox b7 v WDIGTRED I 5 oD
BARAZRIET B ETR DT DIER LT 5, #%, QLF IETOREILT VH I A FIZ L
5 BERREEMBEDE TIHEEZTT > T 525 QLF I THRIE SN DFIE O i EETHHBITE
DT ENEV, £ T, QLF Lo THLNLFIE N T A—F =L TFUZNVERNLELN DY
T A —&—OHEBRER~ND Z L2k T ENORERIEE L L EINTERT < REE
Bt L7z, QLF OF —Z LIRS 570 DATNLT O 2 VEREORBENI OV THET 5.

(7] 815 IR E@ T CRUR TH A7, 1FHlET PHVERE R IO E B YA
ERFI2 BT DRY BRLERDH D, £ T, R (R baR) VXS ENTERMRE T 4
NEEEEL, FHROREZEEICTAZEICEVRERNEZRETE DRI LETOH L A
FERAWZ, ZOh AT L QLF HEEE AV TRER ORI A U748 o i Lz, QLF
FEHLEFEY O 2T, T U VERRESHER U2 ML LY I S BN OB 21T

2T,

2] SU2VER (M1) #RGBEF ¥ R/ UIHBELIZE 25 (K 2-1,2,3). #IHIHfh-
BohaEMnay b7 A RP—FEEVOIX B T—FE HBIBEE#E 72D R Thole, 22
T, B OBEBREMT Lz, 2 LI AEEEROMEE L 10%EVMEZBIESE U RV,
H &SNS OFRRIE, TYUZNVERE QLF THETRZR>TWe (X 3-2, 4), 15 fhomiE
ML 1.54mm2 72V, QLF IETRDTZ 1.256mm? & Bl U T 20% K& < 7po Tz,
ZHBORERNS, B8 AWTRET S QLF EEFHREEFERAT 7 VX2 VEE TIN5
FRORHNZ OV T, FEEWELS D O DRI ERH LN ol AH%IEEICEL
THRFEMA, B PSR U CHBEBIGRORTTE1T 5 TiE,

X1 JTEfR X 2-1 RF v 3L K2-2 GFyrixN K23 BFyo il

XK 3-1 QLF & X 3-2 QLF fi#hr K4 BF v RMEMNT
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