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Abstract

Purpose : The purpose of this study was to verify the
efficacy of tea tree oil (TTO) derived from Melaleuca
alternifolia for the disinfection of dental unit water-
lines. Materials and Methods : Twenty-six microorgan-
isms were isolated from the water samples taken from
dental unit waterlines. TTO 2.0% solubilized with
phosphate buffered saline (PBS) containing Tween 20
was used as a disinfecting reagent. The effect of the
disinfecting reagent was determined through analysis of
the microorganisms isolated from the water samples
and the biofilm that formed on the inner surface of the
warmer tank. The same analysis was applied directly to
the dental unit waterlines. Results : The microorganisms

INTRODUCTION

The essential oil
known as tea tree oil (TTO), has been used for medici-
nal purposes in Australia for more than 80 years (Car-
son et al., 1993). The tree itself has been used therapeu-
tically for a significant period of time and is a compo-
nent of the traditional medicine of the Bundjalung abo-

rigines of northern New South Wales (Carson et al.,

of Melaleuca alternifolia, also

1993). The essential oil is obtained by steam distillation
and contains approximately 100 components, which are
mostly monoterpenes (Brophy et al., 1989). The compo-
nents of commercial TTOs must fall within the percent-
age composition ranges stipulated in the International
Standard 4730 for “Qil of Melaleuca, terpinen-4-ol
type” (ISO, 1996).

TTO and several of its components exhibit broad-
spectrum antimicrobial (Carson et al., 1993) and anti-

isolated from the water samples and biofilm on the in-
ner surface of the dental unit warmer tank were com-
pletely inhibited by use of a disinfecting reagent con-
taining 2.0% TTO. Additionally, no microorganisms
were detected in the water after direct application of the
disinfecting reagent to the dental unit waterlines, al-
though the mean (SE) of the viable microorganism
count was 2.43 (0.07) CFU/mL (x 10*) before applica-
tion. Conclusion : We conclude that the use of TTO as
a disinfecting reagent for dental unit waterlines would
be an efficient way to achieve complete disinfection of
the dental unit waterlines and ensure the safety of the
human oral cavity.

inflammatory (Brand et al., 2001 ; Koh et al., 2002) ac-
tivities in vitro. These properties have prompted its use
in the treatment of a range of superficial conditions, in-
cluding cuts, insect bites, boils, acne, and tinea (Carson
et al., 1993 ; Bassett et al., 1990). Furthermore, data
from recent clinical studies indicate that superficial in-
fections or conditions caused by bacteria (Bassett et al.,
1990), fungi (Jandourek et al., 1998 ; Vazquez et al.,
2002) and viruses (Carson et al., 2001) show clinical re-
sponses to treatment with TTO. Anecdotal and scientific
evidence also suggest that TTO may be useful in the
maintenance of oral hygiene and prevention of dental
disease (Groppo et al., 2002 ; Shapiro et al., 1994 ;
Walsh et al., 1987). Furthermore, oral bacteria show
susceptibility to TTO in vitro (Hammer et al., 1999).
Dental unit waterlines are contaminated with numer-
ous microorganisms derived from biofilms that form on
the inner surface of the waterlines (Barbeau et al.,
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1996 ; Williams et al., 1996). It has also been shown
that the contaminating microorganisms in dental unit
waterlines can pose a serious threat of infection to den-
tal patients. Furthermore, Araki et al. (Araki et al.,
2000) reported the presence of many viable microorgan-
isms in dental unit waterlines, including Legionella,
Streptococcus, Escherichia, Sphingomonas, Methylobac-
terium, and Pseudomonas (Araki et al., 2000). The
presence of Staphylococcus, Mycobacterium, Candida,
and other types of microorganisms in dental unit water-
lines has also been reported (Pankhurst, 2003 ; Walker
et al., 2007 ; Williams et al., 1996). Additionally, further
studies have demonstrated that these microorganisms
could become opportunistic pathogens (Abe, 1988, Luigi
et al., 2010, Ronald et al., 1995 ; Walker et al., 2004).
Moreover, exposure to highly contaminated water may
have detrimental effects on immunocompromised pa-
tients (Jorgensen et al., 1999 ; Szymanska, 2000).

Although flushing with city water has been shown to
cleanse contaminated dental unit waterlines, even time-
dependent flushing is minimally effective in eliminating
microorganisms (Charles et al., 2002). To avoid contrac-
tion of infections from dental unit waterlines, many
chemical reagents, such as chlorhexidine, hydrogen per-
oxide, and chlorine dioxide, have been utilized (Walker
et al., 2007). Furthermore, acidic electrolyzed water has
been used for the treatment of dental unit waterlines
(Kohno et al., 2004). Even though some chemical re-
agents can eliminate the contaminating microorganisms
in waterlines, residual reagents in the waterlines may
cause toxicity and acridity for the cells of the human
oral cavity (Miller et al., 2000). Therefore, the develop-
ment of a safe, nontoxic, disinfecting reagent suitable
for use in dental unit waterlines is required.

Till date, essential oils have not been used as reagents
for the disinfection of dental unit waterlines. However,
given the antimicrobial qualities of TTO described
above, it may be an appropriate agent for treating and
disinfecting dental unit waterlines. Additionally, no or-
ganisms have been reported to be resistant to TTO, de-
spite its medicinal use in Australia since the 1920s (Car-
son et al., 2006). Furthermore, TTO has shown wound
healing and immunostimulatory activities in patients re-
ceiving dental treatment (Carson et al., 2006). There-
fore, the purpose of this study was to verify the efficacy
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and suitability of TTO as a disinfecting reagent for den-
tal unit waterlines.

MATERIALS and METHODS

Tea tree oil

TTO was purchased from E-NESS CO. Ltd., Yoko-
hama, Kanagawa, Japan. The oil composition was deter-
mined as previously described (Hammer et al., 1999)
using gas chromatography-mass spectrometry, which
was performed at the Wollongbar Agricultural Institute,
Wollongbar, NSW, Australia. The levels of terpinen-4-ol
and 1,8-cineole were 41.5% and 2.1%, respectively, in
compliance with the International Standard 47320 (1SO,
1996).

Collection of water from dental unit waterlines

We selected a single dental unit in the general den-
tistry clinic of the Health Sciences University of Hok-
kaido. To determine the contaminating microorganisms
in the dental unit waterlines, we collected the following
3 types of water samples using a 3-way syringe that fed
into a sterilized tube (5 mL) : (1) One Night Water, the
water in the dental unit that was not used for 1 night ;
(2) Two Day Water, the water in the dental unit that
was not used for 2 days (i.e., a weekend) ; and (3) One
Week Water, the water in the dental unit that was not
used for 1 week (i.e., a long vacation).

Culture of bacteria in the water

Each collected water sample was dispersed and di-
luted with 10 mM phosphate-buffered saline (PBS). A
small volume (100 pL) of the sample was inoculated on
a peptone-yeast extract glucose (PYG) agar plate, and
the microorganisms in the water were cultured. The cul-
ture conditions are reported in a previous study (Hosaka
et al., 2001). After culture, the colonies on the agar
plates were counted and examined with respect to the
shape, color, size, and Gram staining. Finally, those mi-
croorganisms showing different colony shapes were iso-
lated from the agar plates and cultured individually for
subsequent experiments in order to examine the disin-
fection ability of TTO.

Examination of flushing effects
The effects of flushing for 1 min and 5 min were ex-
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amined for the dental unit after it remained unused for 2
days. To determine the effects of flushing, 3 dental units
were selected from the general dentistry clinic of the
Health Sciences University of Hokkaido. Firstly, Two-
day Water samples were collected from each dental unit
using 3-way syringes. After flushing for 1 min and 5
min, water samples were collected again. Subsequently,
the microorganisms in these water samples were cul-
tured to estimate the total number of microorganisms.

Preparation of TTO

Tween 20 was used as a solubilizing solution, and
TTO was solubilized to 0.7% or 2.0% in phosphate
buffered saline (PBS) containing 0.6% Tween 20 and
used as a disinfecting reagent.

Examination of the disinfection of cultured microor-
ganisms

Viable microbial cells were obtained in a pure culture
after isolation from each of the 3 water sample types.
These cells were washed with PBS and subsequently
treated with the disinfecting reagent containing TTO in
an Eppendorf tube (10" cells/mL) for 5 min or 10 min at
room temperature. The microbial cells were then
washed, centrifuged, and suspended in PBS. After a 10-
fold serial dilution, 100 uL of each microbial sample
was inoculated on a PYG agar plate and incubated for 7
days. The total number of microorganisms grown on the
agar plate was counted and estimated as the colony-

forming unit (CFU).

Examination of the disinfection of the biofilm on the
inner surface of the warmer tank

The warmer tanks supplying the dental unit waterlines
were cut open, and pieces of biofilm debris from the in-
ner surfaces of the tanks (Figure 1) were collected using
a sterilized micro-spatula. The pieces of debris (each
lump weighing approximately 30 mg) were immediately
soaked in the disinfecting reagent containing 2.0% TTO
in an Eppendorf tube for 10 min at room temperature.
The pieces were then homogenized, washed with PBS,
centrifuged, and suspended in fresh PBS. After a 10-
fold serial dilution, 100 uL of each solution was inocu-
lated on a PYG agar plate and incubated for 7 days. The
total number of microorganisms grown on the agar plate

(3)

was subsequently counted and estimated as CFUSs.

Application of the disinfecting reagent to the dental
unit waterlines

The disinfecting reagent was directly applied to the
dental unit waterline using a cleaning system (Figure 2).
This system was a trial model produced by Morita Cor-
poration, Saitama-shi, Saitama, Japan.

Before cleaning with the disinfecting reagent, Two
Day Water and One Week Water samples were col-
lected using a 3-way syringe. The dental unit waterline
was then filled with the disinfecting reagent via the
cleaning system and maintained for 10 min. Finally, city
water was allowed to flow through the cleaning system
to remove any residual reagent in the dental unit water-
line. Post-cleaning, an initial water sample was collected
using the 3-way syringe. To estimate the disinfecting ef-
fect of TTO, the microorganisms in these water samples
were cultured on agar plates and the number of CFUs
determined.

Statistical analysis

The experiments were performed in triplicate and the
means and standard error calculated. Statistical signifi-
cance was determined using repeated measures analysis
of variance (ANOVA) with ystat 2008 software. A p-
value <0.05, <0.01, or <0.001 were considered statisti-
cally significant.

RESULTS

Examination of the CFUs in the 3 types of water
samples (One Night Water, Two Day Water, and One
Week Water) showed that the longer the dental unit re-

Fig.1 Inner surface of the warmer tank of a dental unit
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Fig.2 Dental unit waterline cleaning system(trial mode)

Fig.3 The number of microorganisms in One Night Water, Two
Day Water, and One Week Water
mained unused, the more contaminated the dental unit
waterline became (Figure 3). The mean (SE) of the vi-
able microorganism count was 2.27 (0.09) CFU/mL (x
10" in the One Night Water, 2.43 (0.07) CFU/mL (x
10" in the Two Day Water, and 3.63 (0.07) CFU/mL (x
10%) in the One Week Water.

For Two-day Water, flushing for 1 min and 5 min
slightly reduced the number of microorganisms in the 3
dental unit waterlines (Figure 4). The mean (SE) viable
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microorganism count in the 3 lines was 2.80 (0.34) CFU
/mL (x 10%) before flushing, 2.30 (0.30) CFU/mL (x
10%) after 1 min of flushing, and 1.60 (0.25) CFU/mL (x
10" after 5 min of flushing ; however, after application
of the 2.0% TTO disinfecting reagent, the microbial
counts were 0 CFU/mL in all 3 lines (Figure 4).

In the present study, 26 types of microorganism (from
A to Z in Figure 5) were isolated from the 3 water sam-
ples. These microorganisms were cultured and treated
with a disinfecting reagent containing TTO.

Of the 26 microorganisms isolated from the dental
unit waterlines, 13 isolates were inhibited (0 CFU/mL)
after treatment with the disinfecting reagent containing
0.7% TTO for 5 min (Figure 5). Twelve isolates (B, D,
G, MO P QR,ST,YV, and W) were inhibited (0
CFU/ml) by treatment with a 2.0% TTO disinfecting re-
agent for 5 min (Figure 5). Finally, the M isolate was
completely inhibited after treatment with the 2.0% TTO
disinfecting reagent for 10 min (data not shown). On the
other hand, it was demonstrated that 0.6% Tween 20,
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Fig.4 The number of microorganisms before and after flushing
and after application of a 2.0% TTO disinfecting reagent

*P<0.05 against the value before flushing.

**P<0.001 against the value before flushing.

Fig.5 Sterilizing effects on 26 microorganisms isolated from the
dental unit waterlines.
*P<0.05, 'P<0.01, *P<0.001 against the control.

which was used as the solubilization solution, did not
inhibit the microorganisms (Anjali et al., 2010).

In the biofilm model, flakes from the biofilm that had
formed inside the warmer tank of the dental unit, were
treated with the 2.0% TTO disinfecting reagent. Follow-
ing this, the pieces of biofilm debris were washed and
suspended in PBS, then inoculated on the agar plates.
Subsequently, no colony formation was detected on the
agar plates after 7 days (data not shown). On the other
hand, many colonies, ranging from 1.3 x 10° CFU/mL
to 3 x 10" CFU/mL, were detected on the agar plates in-
oculated with the untreated biofilm flakes. These results
indicate that 2.0% TTO is an effective disinfecting re-
agent for the eradication of biofilm-forming microorgan-
isms.

Additionally, the 2.0% TTO disinfecting reagent was
applied directly to the waterlines of the dental units that

had not been used for 2 days. Consequently, no micro-
organisms were detected in the water obtained from
these dental unit waterlines (Figure 4).

DISCUSSION

Consistent with previous reports, the present study
shows that dental unit waterlines have high levels of mi-
crobial contamination. This observation appears to be
nearly universal, regardless of whether the dental units
are connected to municipal water supplies or equipped
with a separate water system (Molinari, 1994 ; Shearer,
1996).

This study also demonstrates that flushing the water-
lines for 1 min or 5 min is not effective in reducing the
overall number of microorganisms in the dental unit wa-
terlines. This result supports the findings of Charles et
al. (Charles et al., 2002).

Previously it was reported that many microorganisms
such as Legionella, Streptococcus, Pseudomonas, Es-
cherichia, Sphingomonas, and Methylobacterium (Araki
et al., 2000) as well as Staphylococcus and Candida
(Pankhurst, 2003 ; Williams et al., 1996 ; Walker et al.,
2000) were also detected in dental unit waterlines. In
the present study, 26 types of microorganism, showing
various colonizers, were isolated from the 3 water sam-
ples (One Night Water, Two Day Water, and One Week
Water), although these isolates were not identified at the
genus/species level. Based on previous data, it was as-
sumed that the 26 microorganisms isolated in this study
were closely related to previously reported microorgan-
isms.

Generally, microorganisms found in dental unit water-
lines are known to be nonpathogenic, but it is frequently
reported that these microorganisms may cause opportun-
istic infections (Abe, 1988 ; Luigi et al., 2010 ; Ronald
et al., 1995 ; Walker et al., 2004). In addition, dentists,
who are exposed to a high microorganism load on a
daily basis, are at increased occupational risk of con-
tracting infections. Several studies have reported high
rates of respiratory infections in dentists and dental per-
sonnel (Davies et al., 1994 ; Mikitka et al., 1995), and at
least 1 dentist has died after being infected with Le-
gionella from a dental unit (Ronald et al., 1995). In the
present study, 50% of the 26 microorganisms isolated
from the dental unit waterlines were inhibited by a dis-



infecting reagent containing 0.7% TTO, while the re-
maining 50% were inhibited completely by a 2.0% TTO
disinfecting reagent (Figure 5).

It is well known that microorganisms form biofilms
on the inner surface of many types of pipelines, and
these microorganisms, shielded by the biofilm, are
highly resistant to various antimicrobial agents, im-
munocytes, and antibodies (Hgiby et al., 2011). There-
fore, it is assumed that microorganisms detected in den-
tal unit waterlines also form biofilms. In particular, mi-
croorganisms located inside the warmer tank of a dental
unit are exposed to ideal environmental conditions that
result in biofilm formation. To examine the effect of
TTO on biofilm-forming microorganisms, pieces of
biofilm debris obtained from the inner surface of the
warmer tank were soaked directly in a disinfecting re-
agent containing 2.0% TTO, and no microorganisms
were detected in the debris after treatment. This result
demonstrates that the disinfecting reagent containing
2.0% TTO can be used to effectively inhibit the biofilm-
forming microorganisms obtained from the inner surface
of the warmer tank of a dental unit.

The results of this study demonstrate that no micro-
organisms were detected in the water samples obtained
from the dental unit waterlines after cleaning with the
reagent containing 2.0% TTO (Figure 4 : after applica-
tion of TTO reagent). These results demonstrate that
TTO at a concentration of 2.0% is effective for disin-
fecting dental unit waterlines.

In the present study, TTO was solubilized with PBS
containing 0.6% Tween 20 and used as the disinfecting
reagent. When the 26 microorganisms isolated from the
dental unit waterlines were treated with PBS containing
0.6% Tween-20 without TTO, no disinfecting effects
were observed. These results indicate that the disinfect-
ing activity of the reagent was directly attributable to
the 2.0% TTO. These results also demonstrate that TTO
is very effective against a variety of microorganisms and
can be used for the disinfection of dental unit water-
lines.

Moreover, it was confirmed that TTO exhibits strong
antibacterial effects against almost all bacteria (including
methicillin-resistant S. aureus), viruses (including herpes
simplex virus type 1 and type 2), and fungi as previ-
ously reported by Carson et al. (Carson et al., 2006). In
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recent years, it has been reported that the hepatitis B vi-
rus (HBV) can invade dental handpieces used on pa-
tients with HBV infection (Miller et al., 2000). Many
recent studies have indicated that TTO is effective
against enveloped and nonenveloped viruses (Carson et
al., 2006). These results suggest that TTO may eliminate
many types of bacteria, fungi, and viruses (including
HBV) from dental unit waterlines. Furthermore, TTO
also has positive effects on wound healing and immu-
nity (Carson et al., 2006), and therefore, can have sec-
ondary benefits to patients. Moreover, TTO is thought
to be environmentally friendly and inexpensive, because
only a small amount of product is required. Given our
findings, we conclude that using TTO as a disinfecting
fluid for dental unit waterlines is an efficient method of
maintaining complete sterility of these units and ensur-
ing protection of the human oral cavity.
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The application of student subjective confidence analysis to formative
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Abstract

Key words : fEf5 5, M4 CHfEs, ATPREHRAHR7ILMEIE,

The purpose of this study was to learn about the
quality of guesstimate by students among undergraduate
students undergoing practical training related to com-
plete dentures, using pre- and posttests accompanied by
a subjective confidence survey.

Fourth grade students were evaluated by computer-
based pre- and posttests using multiple-choice questions
and visual material from April 5 to July 19 in 2011.
The students were asked to express their own subjective
confidence in the responses to each question. The stu-
dents were divided into agreement assessment, overesti-
mating students, and under-evaluating student groups
by a chart of the self-assessments. The rate of correct
answers was statistically compared among these groups.
After the practical training course was completed, a fur-
ther questionnaire was administered to the students.

The rate of correct answers in the posttest was sig-
nificantly higher than that in the pretest (p < 0.001).
Additionally, the percentage of students who under-
stood the question and answered the questions correctly
in the posttest was significantly higher than that in the

ZHGERLTF A, FLFAN - KAFFRA

pretest (p < 0.001). The percentage of students guessing
correct answers in spite of insufficient understanding
was significantly higher in the posttest than that in the
pretest (p < 0.001). The percentage of questions an-
swered correctly by the agreement assessment students
was significantly higher than that of the overestimation
students in the posttest (p < 0.05). However, as a result
of analyzing the percentage of questions answered cor-
rectly and the discrimination index for each question,
the content validity of some questions was poor.

It was observed that the student self-assessment of
their subjective confidence was not correlated with the
number of questions actually answered correctly. This
implies that a certain amount of guessing occurred dur-
ing the tests. This study suggests that the application of
student subjective confidence analysis is useful for for-
mative assessments in a practical training course on
complete dentures.
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BHEMZKE L CHEE XL EERRM L. 7272
L, /M7 A MHEOWAEICIIFHEEICE > TRERE 2
BRI L 22 S ATV D 720, FEEHNE
DERFIH R A B F A 2 OFEEAT D 72T TEARA T
A N ETOEFREHMNICHTETE RWES2H - 7.
FARMGECIE, I L 723 oA R UM E et
B7280, IEERLBMERERB L. SkMoEgE
M OMSEE R TEETH Y, ARIRBIEEM O
WHERTETHZZ L0, EMONEDBESOIRE
EENL L ORBRMEDOMIT I E N T2 (K
5, 2013). BIZIE, #RBIFEEA0. 2504 oo @ L
NHEL, 0.50% Bz % L ERFOREEZWET 5 DI
WO TEN TV LEMEHBCT& 5. —J, #ERDS
%A F R o 72y, FHEOKWEEEZ OIEE DS b
5722 8T, WA O R TIEAEY) 7 R &R S
na (FES, 2006). ARFETHGRREIL, @&
0. 2500 LR P A e, 209 H107E130. 5000 T

(15)
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HY, NEOEZLEZRD. LIrLEDXES, ¥4 F A
oMb d Y, @A ORVEN b ETh T
720, BEBMIMEEROR N THRICT Iy v 2T
v T RATV, RESIREICIIERE LR VBRI & D8Rl
LEOFH R IEH BN & L TR I - 72588
KB% S5 EDTRPUEEEZ L.
REPFIZBWT, HOHMIC X 2MEEREZEALLT
L RAMTAMIRLT, #HEAZED LD 25H
MREZHRLL TV L0 EMRT 57207 v 7r— Mtk
BATo7z. T v — MEICENERE Tl R L VASE R
WAL, 2o, REFETEIRIALIZWEE
BT DWW RO EERRZ L EHNTE, F2E8H
Wi % E8bTE 52 E1lhD. TV r— T,
[(D/INT A FONFIZFEBNEE—FLTWE Lh]
L) BMIEHEDS, [®/hT A FONEIZH#EFZOHEIC
mOFL7enl &, T2, TW/AT A FONEIXCBTIC
ot BbVwETR] & [OREGIICHHMN L T/hr A
MIBHDHLDOTLAS] OMICHEELRMEZZED
72, IRTOMT AT ORMEIZE, FHERPFEEIHEY
LEEFEMEWY ANT WS 20, EHBEBLICBIT 5%
I X B HEBRICEDS WA - BB BHERLHCE
B EERAOFE, CBTICH 2% bL—= 0 7108
WHZEHREBINTS. T, EHHNFILNT A
FMEERTHIEIZLD, #EROMEL LTRILOHE
PEAVRIE S 7z,

S OREIERICH 72 o Tk, FEBORLIE OE
MR OER % RIS T 5720, Wb LEEROH
Tz <, HERFEBHONERBHIRM I L 1R
MOREHRE KD AAZHNELE LTS, 1 HIO/M~T A b
W&, EBEIEE O 2 MEAT & F A H B O )RR bE
o & HfE LT, RS E E o THRI105
(20~25F0 1 /14 x 101 + 108 /[ < 1014 = 300~ 350%%)
WCEE L. LA, 74— b HEHGEEMIC TG
AN o 2 ITHEO S EIINT O ERDH ),
MRS LSRR 2T LTI L V] R E0R BN R
BRPFEON WA 2 WET L L, EMoOBEE
MoORBER, HHEICAbE G OBRER &N
TAMNWEHET LUEPHDLEEZOND.
AWFZEIEA LT BRHT 1, DU OREDE 2
bhb. LT AMNELHE—HBEORANTANTH
L7120, EEOARERLT A2¥BEVPFET L, 7
L7 A b OWE TR 2 SHIE I & 5 8 H 1228,
WMo ERERR LA LT AR SH B 2k, F
BEOHTIHMNC X 2HEEEED, LT LIARLTHLE

WBROBRWZ ETHD., EEOARENTET 2FHE~D
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AR TIE, RMOEREES CHEL, LT A MTRE
MEEERLTH, KA MFAMTRIEREZ RS20V
EOIF52LT, IVIRESMmSED L9 ITRT S
ENTEDREEZD. —FH, WRRIHREICH 558
Bl OBHREP LT A 2 L IZREETH B0, T
LT ARMERZAMTANT, HOHHMC X 26258
KA B 2 2 F 7L, Mz e T 572011
A= MEREZBRET IIICT S, LTV TFAMT—HK
Al E 72 AN EHIE I O E B, KA T A MIB
W REHIN SR L 725, kIl o FER IR A
ANCHREAATS . 72720, HCOMEICHE TR L
7 % /NG OB E DI R b e S s 7
B, RAMTAMIBWTRERIGEL TWARWERE
W L CTH RIS L AR — MBI EZRTLEN D L. F
7z, EBREHMANOANT A MHEEZBETES L5120
THBL B LD LELEZONS.

AWFZETIE, AFIRBHRAR A IEREE BB TEIK
IR T 2 MCEEBOH T X 2 MEEZEAT
BT EIZXY, HEEVFHBOMERZVH R
LI ENIREE o723 h, BE LOMMEN B X 0dEE
HIZOWTE DA ERL Z LN TE.

] ]

SRR S B AR A FERE I T OMEFEM 2 722K
BIGUT A P OB, FEEOHBBEEORBEEZ
Al AR 2 TR THA. LarLl, 7A POIEER)
HENC X 2HEERZE LT LE—EH L TwRnZ &ad
Mool FHOMRLY, IRERHIHTSO
M - FEENEICHL T, BELUE TS iy
HZENTE Gk, AT AT L2 S LICHRT
52 LT, X DRE - AR L A ERIR Sk R S A 5
BHEOHF2MERTEILEEZEIONS.

X (73

AR B Pk R MR B HERASET, RELR
—, WIEmE R, HZEIEZR. FRIREIC & 2 R a a5
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WA T, BREZ R, RIS E BT 5 H
BHEOMH -TVLT AL - KA T A FOEA ~.
TR IR AT R RS+ 26 1 137-141, 2007.

i P MBS A MEEHH RSB -
TV EFERIGH —. MR RS 2007,
pl-24.

De Finetti B.Methods for discriminating levels of partial
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WNEE. AR M e oA i 2 A B 0 B B
P (BRNTEHRS) DRENDT LT A b - KA
FTFAMDBALEZOHEMR. HEHGEE 18 : 106-
110, 2002.

HFOBER, Al %, 20 v h—2HwmECB)
BVTINEA LT A= KNy 7 OFFME. HEEEGE
24 : 366-369, 2008.

Toyoshita Y, Kawanishi K, Nuka S, Aita H, lkeda Y, Ko-
shino H. The correlation among practical training compo-
nents in preclinical training of complete denture prostho-
dontics. JUEEBEKBREE 32: 1-6, 2013

Wi AR, REEEHEHE, (UM =2, HHANE, KM
Al OB A EREER~NOT LT A PERA T R
FOEA. HBHEGEE 22 145-149, 2006.



LB R AR MERS 3301 Pk264 17

Wﬁv /2R veﬁ%%‘%‘e/gg
S NG 3EEk D)
% A2 2 R RS L - TR e A P 2213 05 %
¢ TRTAE S A AL RI S B e §
: RIS 3 A JCHERIRAEBENNEL 2 U = v o BB RIS EHE T 0
? THASE 4 ] AR B A BB (R 2% 25— ) ?
2 T2 3 0] ACHERIEHN K B R A T 2
2 P2 RSB S (IERIES - iR W
g ¥ S
% TH2SETH W (IR - RIS
i
N BIEICES 5
¢ ¢

TR LRSS e e e e e e e e e e e el e e e e e e et e

(17)



(Mini Review)

B R E AR 33(1) (19-23) “PIi264F 19

TANARY ¥ —IZ K BRI~ OBILFEA & B IR FIERNOIGH

R R WA R R

S

Viral vector-mediated gene transfer to salivary glands in vivo and trial
for clinical applications

Takao MORITA
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(= A ) N

B OERNICEIZ T2 BEA LB SE 5, 70030
RF-HERE 2 30 L CREREIAT § % 771313 19904E X 2> & 3
ALNTWD, REMLIOE /vy 7Ty VIR T
VAV =y 7BHMOERTH DA, NSO SEIEE
K750, BEBIPI X M09 h5s. ZRIIHL, #
2% RS NS AT 2 L, J7hs i 4
%, KIax P TTOHEEHL. ZOREIfHbLNS
R7FT—=E, TANWART F—LIET A NVAXRT F—|Z
Kshz.

TANWANRY F = FBARRDPEND, RIER EOH
Wy A= by, WA EREEICHEID S
(Baum et al., 2002). 79 A I R EDIET A IV ANRY
5 — 2 X B BIETEATIIRNER & OMBRREE»D %
<, REMWDPECEM, BA - BBEEIFEEITEN
(Baum et al., 2002).

AFTIE, VANVARZ F—DH b, FIITTF /74
WABIOTF Rtk 4 VA (AAV) X7 5 —%H]
WM RN O BAR T E AL & Z OISHBIZ /T 5
T AV ZEANRIEE A, B —-METH
D, RIEZREOMFEST A=V hH D015 LT, AAV
DFEBINFIL L wads, RIEVEMT, BRI
bl hds (F1).

WEER L, CIREOBIERA & 8 % 8 L CIRR i
FNEETZEAT S I EHTE, RERICHBME LI
g 5720, JREET Zin vivoTHRILES S, Zoi%
REZ AL HIRENTS 2 DI L T b, F 724k Icil
HEEDbL WD, BETFENILIHMET A-Y, &
B VD AALDRND B B I3 T 5 2 & THw
ZEBICE 53R LTI, E5I2, M %8 L THERN
TEEBRICEIZ T RIEY 2 MG T2 b TES. 20X
I HHEND, MR BR T IREO 720 OB T L
LUy =L LTHHALEY ETAM3ELITbILTWA.

ER1 TANVARY ¥ —DOF#H

TAH FEATRET A X R iy B, FEBRAL
7T A NA 7-8kb - SRS - M ~UA, Ty b, Y
(Adenovirus) I RAMI AT RE - AR Wi - A
Ad 5
77/ Rk A v A 4. 5kb - eI I - FEHAE %A 7 b
(Adeno-associated - BRMIZEBLSTRE - BNV AAV2, 5 AAVS5, 9
virus) - IS A AT BE A R
AAV2, AAV5, AAV9
LyF AR 8 -10kb - RIAFEBL T RE C FEBESE N YA
(Lentivirus) - IO BRI AT RE 5 - A
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FTTFI)IALIVANY 42—

T T A4V AIEHI36 kb D ZARGEDNAZ 7/ Lk L
THOIANATHY, BEEROEIHAIAAETNT, —
BB Z§ 5. AR E, KM 55
A, BIEANOZEANIZL K HWLNRTWS, KHH
WHNTWE YA FIE58M7F /74 VX (Ad5) T
H5.

#2041, NIDCROBaum®D 7V —7I2&k ), 77
27 ANV A B WEERR B R S T ICEA LT, RE
72 B O WEGIRALER AR B AR T 2 FEBL & & 5 F D
&7z (Mastrangeli et al., 1994). 1% 5 1%, 10" pfuf?
BEOT T/ I ANVAZHTRRLHE THISEAL, pB-
galactosidaseX>ail-antitrypsinz J§H S &7z, TN 5 I3
M, EAEMILOM IS —@MICFHBL L7225, BAILX
O ME i e AT L < A L7z (Mastrangeli et al.,
1994). F 723 A S N 7ML TIRIRK % 5898 SUG D3 %%
N7 (Adesanya et al., 1996). H5 12 EHl g < o 2
FREL, WEMIEOBEEIC X MR EDKT L7z
D, ATUA RTHLETFHRAY VT VORiFE5ICID
PAE SIS X2 ME VL 40 Wh 2 O F A3 L 72 (Adesanya et
al., 1996).

F 72Baum 513, HURBRIGHIC & 0 AT B M R
ZIEHT HHWT, BRI X 2 BRI E T 7 VY
DRI, TF /94 VA EHWTKF ¥ 2V ThHS
aquaporin-1 (AQP 1) %53 & & 7- (Delporte et al.,
1997 ; Shan et al.,, 2004). AQP 1 ®FEHUZ LV, Kb
HEGHC K DT L2 s i sk & (L, o
AR B & D AR T IRRIE L LTHRITH L Z &8
RIgENTz. 7 AY AT, & MAOERIEHICT T
phase IERAEEDTHDITW A (Baum et al., 2012).

T2V 2 =7 L VB O MR TR EANDBIE T
BRIZT T/ 9ANVAZH)RAR D DD, IL-17TZHE
Pufk, growth hormone, erythropoietin, immunoglobulin
G Fc fragment, parathyroid hormone 7z &4k 4 72 43+ % W
WHRICEB S, Mz @ LTINS 2 ENICIERT %
LW BEEETH S (Samuni et al., 2008 ; Samuni et al.,
2008 ; Voutetakis et al., 2008 ; Nguyen et al., 2011). L
AL, I &R0 &S S50 S N5 2385 T
W2k o THE% Y (Samuni et al., 2008 ; Voutetakis et al.,
2008 ; Racz etal., 2009), M L~NZ ¥ —%EALTH,
Ty MexT R, BHFREETRTIIHRM S LI &)
BbZ LGS Twb (Adriaansen et al., 2008
Adriaansen et al., 2011). 2D X912, HHO 5T % i
oW S5 DIXMETIEZ <, MENE®EX =X A

HE FHES YA NANT =2 X BEFIRANOBARTEA & R IRHENOIGH

L EHBEN A G DS L AN LETH .
w2 1x, 77/ A NVA%E Ty MEFRBILERS
SBUATHEICIEAT A LICXD, RIERRZITLA LR
T e LIS, HOUEEMS T (Stiml-mKO1) % Mthr
MPICsB L 2 L2 L (K1, Morita et al.,
2011). ¥ CloEwi, XY EHEOT A VA (10°
pfufdfE) #BALZZETH5H. Stiml-mKO1ZFEH L
7RI T, ARMEC IMAAEICHML TB
D, CORBIZHH S 7Siml-mKOLA RN TH %
ZEERLTVE, SLICTPHERHEI, ARAHY U
BRT T= 2 MIMIC X 5 Ca BB BUS S L Tz
(Morita et al., 2013). A b 7 NOCa B4 B> 72
ZENDL, ANTOWMKTIERL, NOENTZEED
EZHENE T o TVWBEEZLNS.

7T/ BEEIAIVANY B —

77 REY 4 VA (AAV) X7 5 —i, IR
DI ANVAITHERL, #EETFREBISRM&ST 2L
Mo, BEWNE L, BEFHBRICMER 2 EHfFEhT
W5, F 7oA OMIIRGS 5%, MIHRNIC X D HER

FREMEPROND &) Bl esEo (UME 2007). L
NLEBEATELY A ADPL5kbE/NEL, TL VAT )

AN 1 ARBDNATH 5720, BIZTFRBLOR)RHE

T T 7 A IV ADFEATHEIEANC X DR RAN O E AT
BA

MR O v PR OIANOF 2 — T DA

D FOPKRM, KENIE TR RS

ST AV A AN X0 S IR A RIS FE B L 72 Stim
1-mKO1D 414

SMG : BT IR, SLG: T



The Dental Journal of Health Sciences University of Hokkaido 33(1) 2014

<, BEAE (AR -28BUE). BEZo
g A wik L X9 &, scAAV  (self-complementary
AAV) X7 &=z btz UM, 2007). MLAT
TR 2ARMICH LD T, BIZTFRBPSHEND, X7
F—IZIHATE YA A0 (82.5kb) 12420, B
HTEHERRTFIERONS.

W RN O A5 T35 A IZIZAAV 2 L AAV 5 A3 X <
WHNTWS (E1). B OMERRICAAVZ Tk
WZHEETEA L720FBaumD 7 )V — 7 TdH 5. AAV
2%MWTAQP 1 #IEH ~ 7 A DM S gz &
A, TT/IANALIZELRD, AQP 11X EITHEATH
M2 %8 L (Braddon et al., 1998), Wit E KD % UG 3
X ORI W O T IEk X d o 72 (Kok et al,
2005). L2 LER&%d S, T v MERRTIZAAV 2 O
BAIIZLBZAQP 1 OFBS R SN0 - 72 (Braddon et
al., 1998). WICAAV S5 & /b 25, <7 AR
TIAAV 2 L) 7650 DBAREP LN, Ty bO
W P LA 12 D FR B S 72 (Katano et al., 2006).
C D X HITAAVIT & 0 NS~ O BAR T DR
RIEBPMETE L 2 LD, EEMBLOFBEREMAT ICF)
MT&nLEZLNS.

F2TT /A NVAEFBRIZ, AAVIZ X % MER R~
DFEARTE A % MR R S O {HI A S BFgE b T b T
Wh. Yinbidy = —27 L VIEREEEE TV ONOD-Aec 1
SAce2 ¥ 7 ADMERIRIZ, ACRERETHL) Y~
F DIHEFRIMH DI T W S cytotoxic T-lymphocyte antigen 4
(CTLA41gG) #AAV2 ZHWTHRB S8/, ok
B, V) VSRR RIEVET A N A A VA & O SE RS
A S B L AL W AT L, EORhRIZ10 4
HLLEfiv7z (Yin et al., 2012). ¥ 72AAV 9 Z v
T, 7 v b OWEGEIRICDNAIBIEIZ B b 5 #15FTousled-
like kinase 1B (TLK1B) #» 52 LB I THL
&, BRI X % WEIR R (JOE R W 53 WA K
T) HikzE N7z (Srinivasan et al., 2013). Z LSS
b, BRI E 7OV E) Wy o WE N ISR BR W 6 SR
(Exendin-4, Ex-4) % RIIMICHBLE &, HKANERZ
LCHERBOEBICIBHL L) L2 A H S (D
Pasquale et al., 2012 ; Wang et al., 2014). Ex-4D ;i
FEBUC XY, REFADRMBEHE WA 7 &, BERIFREIR
DYENRR SN

AAVIEZT 7/ 7 AV A AR TR O # s 758
HHHETH Y, RIS EDRDL RN END, KW
e MIxHT 2 B TEREANORHASHES T 2.
COBEMS, T EDORRHOEERIRNDAAV2R
AAVEDBE DA LN T WD, LHALIY T ATORE

(21)

21

EHEZY, FIVTIRAAVEORIIE—#EBETH D, AAV
25 0 IEHRE D) > 72 (Voutetakis et al, 2010). Z @
IIHIE~T A, Fv b, SHITHINE VS B OE
VW, Z L TAAV2RAAVS 7 EIILERI O # 2 & ) EA
RGN R D I 0D, AAVE W81
FEEROFERZ © MISHT 5123 72 F 72381
ENTW5G.

AAV I B O BIZFRIP TR TH 5720,
VIVOCTOBH 7213 T4 L, ex vivoCOMERIR DA - 43
LBERBEOMIEIC B DN TS, Hubld~ 7 ZADJEH
SELD WL 7258 T PR ALAR (2 scAAV 2 % fili 5 T fibroblast
growth factor 7% MRS B S TR L, T
DSETEENBM L 722 L 25 LT b (Hsu et al.,
2012). HEFRA b, MEREHCRE M ICAAV & E A
THIEICKD, Cattt Y —OMEE EBMNG & i
S5 LR L:. ZOTE2ot sy F—%
TFNGTEZIBHT 52T, STRMEEN R ED
BREMIT AL D LR 3 R LIfFsn 5.

ZFOMDIAIVANYG &2 —

ZOML v F AN ARY & — 3T OMER IR O
EFEAMEDN TS (K1), LYFIA VAR
¥ =2k BEATIE, BRI ML & 55
IR SN, B ERMMIAEBLL TW 523, FEBIRE
ASTELY (Shai et al., 2002 ; Shai et al., 2005).

in

BbHUIC

AE TN o7z, FTANART Y — (TF
AIRREVFTATANVADHRTHAHVIZ Y RXu—7
N7 & —) RBEE T O EE RN OBIZT 5 5
WIESIRNADE A - 58BLIC X 5 HEEEIT b TN T 5
(Ishibashi et al., 2006 ; Ishibashi et al., 2008 ; Sakai et al.,
2009 : Sramkova et al., 2009). Sramkovab 75 A I K
L, I URIEEA-FLBWT T/ 74 VAZRET
WEE IR ICEA L7z, COEBRTIIFEBMEAL -2 % &
BEIIMD TENDS, HOEA A=Y Y 7 TREIHL T
BHAMNED S TN ST HETH 1, AFITZ T ERE
TldZwE LTwb (Sramkova et al., 2009).

WA, TF /94 NVANY ¥ —% T EkE
Ca®" /N4 + & v — (YC-Nanob50) % ZH FHIRICHH &
¥, T I A MBI X B Ca A Din vivof A —T ¥
IR L7z, T OCa NG & MER 57k % W] IRE L fFAT L
7ol A, WEESTWMIHEIE W C INE TR S 2 L
Wbrolz, UL, 73X Mg sl cca™
I RO MR 3 WM SE N DS DD B H 7 E DR R AT IZ S
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MHTH 5.

YR o TLE 572, YA VAR ¥ —EAIZ
X BWEEIRIIZED 4 £ TORNE D L THbho Tk
7530 ThHb. KETHRALZNIEIZZ D5
EERO—FTH Y, FAIMTo TS L) BfEEED
THME - R Z DT VA WA ZISHOWRENEDE 2 5
Mo, ZOX) BWRICEIRE RN 72T570%, 05
DO EZFBIETLINDE T LR UFHFLTRHTET 5.

&t 3

RPERFEECIZ V2 —2H I MEZ 52 TS
T L7oMiEZ A ROMRBEEZ O LIEHH L 1T
9. T, BFREORENEIR, TANUIZER,
GRENTIN AT AAVAS DR S
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Three-dimensional morphological analysis of the dental compensation
in facial asymmetry cases
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Effect of inhibition of enamel demineralization using CO. laser irradiation
combined with fluoride application
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~— (DBOE/—2HE LI2EAR) ORETHD
e, B/ X—ILBHEEPZVEVDIRTWS.

WECHRENBEATL ¥ Y27y — MROMFRHE
MTHEEWIET 2 HETH-721 L, TOYAT A
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W, LREE 720 7 —12, 2005.
2) Machado C. et al. Comparative study of the transverse

strength of three denture base materials. Journal of Dentistry
35:930-933, 2007.
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H - BRI 7 OB MERBOFE ], [¥a ) WERE oM
] e EER PRI E A B U CREE LA FOR
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HE10%DKRGZEL. HREDIO%IE2T—7 2T,
Fa g =7 HOAREOHEIZTHERTERLL L
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Bl gy ray vy o374 (dentin sialophos-
phoprotein DSPP) (R~ Y v 7 A% V37 1
(dentin matrix protein 1 DMP 1) 2% 5. &5 5 b4
FHRIC Lo THWSN, BELY YBLLTEY,
small integrin—binding ligand N-linked glycoproteins (SIB-
LINGS) 77 IV —Il®T 25 ¥\ 7 HIZHHEh, &
FEOEESHIKALE D 5.

DSPP 3 Shields Il B4 5 55 BT I AN 429 O J5 I S A5 - T
HBHZEDRE SN, F7220034F G SN zE E TR
BT ZADLFE TOMRMDILK L =L, 4K
DOAFN 2 KA & o TEAET 2 KA IRALEBAL R
EMEASHBIT A2 L, © PORFEEEAELEYL -
A2 5.

LA A OB TDSPPIZ G S 2 & il S
720b 3D SN, NRWOZSHY 7ay v 8
% (dentin sialoprotein DSP) X CRMORFH) v % ~
7327 % (dentin phosphoprotein DPP, 7 A 771 ¥ phos-
phophoryn) &7 %.

DSPPO BT R~ AL, 452/ H O T A5 F
%7 T =V ICE L 7-DSPP (D452A) Z 5B S ¢ 5

I L72x 7 ATIE, B S 7zDSPP (D452A) @
N IFUIM SNz rolz. EHIT, TOXTADOLRSFH
WBEBEAEOMHEE LT, —7, [FU&ETRIE
X AIZIEHDSPPEFBLEE L L HICLe~Y T ADH
TIERTEEWAEZETHF SN TB Y, DSPPATYH <
NDSPEDPPYSTERL &M% Z L BARFHIEK, G HD
FIKALICEETH A Z EATRIB S T,
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DSPIZILCIE=oD /M —FI2k 5T, TIHET
BT o 7o RERAUR N2, Suzuki 5 1ZDSPP O E AL T D
i»_’:f?tlﬂ IAby7abNryafAL, DSPRETEHEILIEL

2Lz, TORRE, RAHOEIIHEL, ARLE
WA, RAREORE S 3GEL, AR ZRA
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Gibson 5 1EDSPPD #ZF R~ I AT I M T — 5
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DOREDEH S 5.
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. Sreenath T et al. J Biol Chem 278 : 24874-24880, 2003
Zhu Q et al. J Biol Chem 287 : 30426-30435, 2012

. Suzuki S et al. Matrix Biol 28 : 221-229, 2009
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Beniash E et al. J Struct Biol 174 : 100-106, 2011
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B SRR B8 T2 R A Bl oy i

WE IR V2 53T 3 % IS 13 A AR 1S & 1 M A5 UG L sl
ZIEAFRIC X 0 MRS 5. MERH DK GIEME N O
A% 7> & MG S 12 72 MR 12 35 1) % B2 AR 1L
TR O I MEE O WM IEF IS HETH B 2 L HH S
T3 (Izumi & Karita 1994, Mizuta et al., 2000). 7
RTIRREDOIK L DWFICE VLIS 2D H B
TR D BRBE R D BEREHNE D3NS K 5 82 2 I FR
BF DO VTR T 5.

FEERIIETRIC L —F— ARy 7 )V [ X — T ¥ ZIfiLifi
FrEHWTY LY VB L7259 v POFETFRRE T THRO
MREREZ FRFICNE L, SMZEROT >y T=Z b
ZHWTH TS X OE TR BT 2 B2 AR R L
BB 53 5 BRIV THRE L7z, BIsS A
FE A L O 18 0 BRG (  ARE & SRO MRV R AR B (20
V, 20 Hz, 20 sec) 952 & CREMICHEL S
(Ishii et al., 2005). ZF 7=SHHBIC TAIEARE & K EMFE
YT LR o B A PERR L 72,

Y G-I E R AR L 72306, ST
PR TR MG 253D b (K1 -A). i
VRIS H AR EGERT SR TH D NFHF XV =T 4
(10 mg/kg) DERIRNFE G-I X D 3Pl S 7272 D RIZE K
R A A L7 MmO ch b vz b (K1 -B).
AANY) VERKOT v ¥ T= AN ThHLT but v
(0.1 mg/kg) DEMRPIFE G- 1Z50 FRRIC BT 2 HHiFEOE
SHIBNC X B MFEs UG & (2 Z5e Il L7225, &
TR O MR OGS %E 3 % BENEE 5 (F45% )
T, WHRRICEEZ RS (M1-A B).

INOHOMBRITE TR TIIFA TR E TR L) 224
VZBRUN O Z R AR A L M e23& £ %
ZEERLTVEBY, FOAHZANEZREZOVTIZ
I GhoTuRwn, IRFETIIT v MK TIRREIRE
VR MR BN B IZ 2 A A ) 228K 2 Cpee itk
RTF KOV EDTHLVIPOZEERDPEG 52 LN
WS Twb (Niioka et al., 2009). W 2 12 PESHEA
RO MR 2 ) S & I ) S PEB) o #l
BAROMBEMEMIZE Y R3NDEEZOND. TR

FEIT & D R S N7 MR LT R B R S 3 U A AL X
% ST AW A & 570 B TR OWEE AW S D &
LRSS B LTINS, SRITETRICBIT 23
3 AEBE O R A B ML 0 SO (B -3 5 2
HZALDOEHIEL TR Z D T E 20,

2 3R

Ishii, H., Niioka, T. Sudo, E and lzumi, H. Evidence for
parasympathetic vasodilator fibres in the rat masseter mus-
cle. J Physiol 569 : 617-629, 2005.

Izumi, H. and Karita, K. Parasympathetic-mediated reflex
salivation and vasodilatation in the cat submandibular gland.
Am J Physiol 267 : R747-R753, 1994.

Mizuta, K., Karita, K and Izumi, H. Parasympathetic reflex
vasodilatation in rat submandibular gland. Am J Physiol
279 : R677-R683, 2000.

Niioka, T., Ishii, H and Izumi, H. Involvement of vasoactive

intestinal polypeptide in the parasympathetic vasodilatation
of the rat masseter muscle. Arch Oral Biol 54 : 909-916,
20009.
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201445 H & 0, B\ o HAb i KRG BE TF
LEIAER I O RDTR. SN HERIEDBE L, W
A - W, WA IEEHE, BUSR IE TN, AR IEEHRO
NEIZE#EZ AT > T OB TH 5. HER, B
XHBME B, /X 7 XEGHE, HEiGE, HENG
B, SPTEIEICIT o T eAs, B4, XHCTE 3DAF
v OMALL Y, WETEE XY B2 3RILT— 7 B IR
MEEETNV (Fig. 1) 2AKL, FHivIalb—va
> (Fig.2) %#HfT+AZ L2k, X HEL by —  Fiel:BEHEETY
FAYPT—V & IWICTERL, BEHEOHELH
MICRETED I hotz, HBETHTIE, -
ANHA KE3IDTY & —TERL, YIal—va
VICHD VL FM AT T EIRTI L. F2 40 H
5, BEREBOLIEIC L) HEIELRE IS BEMH A >
7T Y PORAREE Y, 4 TRURELE ShTw
7o s OB BN EEOMIL D REE 2 ), X b EA
MM IR AT 5 9 12k o 7z,

o BAHRHE R R EHE IR T, — %
HRHE LB COMIEAHE L WEEZ 5N EEDOFHE
TIERE IR L, XHBCTE 3DAF ¥ V2L 5 =Rt
Wi A7) S & T, WA IREICRET A2 L
PSR-

Fig.2: Fifi =3I b—va v
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“Translation on Biomedical devices”

Dean, College of Oral Medicine, Taipei Medical University
Professor, Graduate Institute of Biomedical Materials and
Engineering,

Taipei Medical University

Director, Research Center for Biomedical Implants and Mi-
crosurgery Devices

Research Center for Biomedical Devices and Prototyping
Production

Taipei Medical University (TMU), formerly known as
Taipei Medical College (TMC), was founded on June 1,
1960 by Dr. Shui-Wang Hu, Dr. Cheng-Tien Hsu and other
medical professionals and devoted educators. TMU is lo-
cated on Wuxing Street in eastern Taipei. Most of more than
30,000 TMU graduates serve in medical institutions and
clinics, while many others are prominent figures in the fields
of research, politics, and business. TMU has 7 colleges, 12
undergraduate schools and 14 graduate institutes as well as
three affiliated hospitals-TMU Hospital, Wan Fang Hospital,
and Shuangho Hospital. With approximately 3,000 beds,
TMU is one of the largest health care systems and offers top
-quality teaching, research and clinical services in the Taipei
metropolitan area.

Research Center for Biomedical Devices and Prototyping
Production (BIMD) spe-cializes in delivering innovative so-
lutions to industry across the health sciences and technology
sectors. We are a very competent research and development
team in Taiwan which focus on the intersection between
biotechnology and nanotechnology, providing product devel-
opment, strategic consultancy, projects management and ac-
cess to state of the art instrumentation and expertise.

A Unique Model for Accessing Academic Excellence

BIMD has access to ASIA’s leading researchers at Taipei

Medical University in Taiwan and 3 major hospitals, Taipei

(37)

Prof. Keng-Liang Ou, Ph.D.

medical university hospital, Wang Fang hospital and Shuang
Ho hospital - three of the top healthcare facilities in the Tai-
wan. BIMD brings together teams of leading researchers and
employs a unique business model to deliver commercially
driven research, consultancy and problem solving for its cli-
ents. BIMD provides full service project and client manage-
ment. This effectively removes the project delivery risk, en-
suring that our academic partners deliver to time, budget and
quality. BIMD has different contracts, patent applications,
medical instrument certifica-tion and intellectual property
agreements already in place with the partner institutions,
which enables collaborate partners to start projects quickly.
This is a key issue when product development problems
need to be solved and publish.
A Focus on Biomedical Sciences

BIMD works in numerous sectors, from Biotechnology
through to Material Engi-neering, but we have a focus on
the biomedical sciences sectors. Example fields include :

@ Research of Biomaterials

@ Research of Bioengineering

© Research of Bioimaging and Biosensing
Access to Research and Development Instruments

BIMD has access to state-of-the-art biomedical research
and development instru-ments in the research center and at
the partner institutions. From scanning electron mi-croscopy,
Nano-indenter, atomic force microscope, micro-computed to-
mography, Raman spectrometer, Time-of-flight secondary
ion mass spectrometer, XRD analysis, 3D Z-printer, to trans-
mission electron microscopy, BIMD can access the right
tools to solve product development, characterization and
visualization issue faced by its clients. Therefore, BIMD can
support most of the medical science business development
and growth.
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6. Evaluation of MC3T3-E1 responses to DLC-coated titanium

(OAkashlynn Badruddoza Dithi, Hirokazu Toshima, Yusukue Ida, Futami Nagano-Takebe, Kazuhiko Endo.
Health Sciences University of Hokkaido, School of Dentistry, Division of Biomaterials and Bioengineering

[Introduction] The materials used for oral implant fixture
and abutment should possess high corrosion and abrasion re-
sistance as well as excellent biocompatibility. Previously,
we demonstrated that a diamond--like carbon (DLC) coating
significantly increased corrosion resistance of pure titanium
in simulated physiological environments (Endo K, et al.,
IADR #2362, 2012). The present study was aimed to evalu-
ate the MC3T3-E1 responses to the DLC-coated titanium
with different surface roughness.

[Materials & Method] MC3T3-E1 cells were used to
evaluate cell behavior on three differently designed titanium
surfaces, such as mirror polished titanium (Ti-smooth),
Diamond-like carbon coated polished titanium ( DLC-
smooth) and Diamond-like carbon coated sandblasted tita-
nium (DLC-rough). Disks were placed in a 24 well plate
and submerged in 70% of ethanol. Then they were cleaned
thoroughly three times with sterilized distilled water. Cells
were adjusted as 5x10°% ml and seeded on the specimens and
on an empty well as a control (1 ml/ well). Specimens were
incubated for 72 h at 37° C with 5.0% CO.. Cells on speci-
mens were treated with 0.05% Tripsin-EDTA for 1 min.

(40)

Removed cells were counted with hemocytometer and ratio
to a control was calculated. To evaluate the wettability,
specimens were placed on the stage of the contact angle
analyzer (Phoenix alpha). The contact angle of the water
droplet was measured 10 seconds after dropping 10 ul of
water on a specimen. Statistical analysis was performed by
one-way ANOVA and Turkey’s post-hoc test (p < 0.01).
[Results & Discussion] It was found that the normalized
cell number of MC3T3-E1 cells on DLC-smooth (0.62 *
0.17) and DLC-rough (0.60 + 0.24) were significantly lower
than Ti-Smooth (1.03 + 0.37). The contact angle of DLC-
smooth, DLC-rough, and Ti-smooth were 72.08 = 5.47,
65.25 + 2.14, and 18.38 £ 0.93, respectively. The surface
wettability of DLC-smooth and DLC-rough were signifi-
cantly lower than Ti-smooth. Further study is needed to im-
prove surface wettability and cytocompatibility of DLC-
coated titanium with chemical modifications of the surface.
[Conclusions] The present study showed that the DLC-
smooth and DLC-rough are less hydrophilic and cytocom-
patible than the Ti- smooth.
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