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Establishment of Cell Therapy in Periodontal Tissue Regeneration
Using Canine Induced Pluripotent Stem Cells
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Keiji SHIGENO?, Tomonori MATSUNO?, Tazuko SATOH?,
Tatsuo NAKAMURA?, Shoji TAKEDA"

Y Department of Biomaterials, Osaka Dental University

® Department of Bioartificial Organs, Institute for Frontier Medical Sciences, Kyoto University

¥ Department of Oral and Maxillofacial Surgery, The Nippon Dental University, School of Life Den-
tistry at Tokyo

Abstract

Induced pluripotent stem (iPS) cells have recently been established by transfecting human somatic cells with the
transcription factors Oct 3/4, Sox 2, KlIf 4, and c-Myc, which are expressed at high levels in embryonic stem cells. We
report the generation of canine induced pluripotent stem cells by the above four transcription factors into canine
embryonic fibroblasts (CEFs) treated with chemical inhibitors. To apply iPS cell-based therapy for use in periodontal
disease, evaluation of the feasibility and safety of using iPS cells generated from large animals are indispensable. In this
study, we report the induction of osteoblast - like cells from canine iPS cells through neural crest (NC) cells.

CEFs were isolated by enzymatic digestion. To make vectors expressing reprogramming factors, open reading frame
sequences of predicted canine Oct 3/4, Sox 2, KlIf 4, and c-Myc were cloned from canine mRNAs extracted from brain,
testis, and skin, which were delivered into pMXIRES-GFP. After retroviral transduction, CEFs were allowed to grow under
ES cell conditions supplemented with two chemical inhibitors and valproic acid. One week later, some granulated colonies
appeared. The selected colonies were expanded and maintained on MEFs. Canine iPS cells were cultured on mouse embry-
onic fibroblasts (MEFs) under knockout serum replacement and neural stem cell serum free medium containing SB-431542

and Noggin. Then, flow cytometry was performed on neural-like cells derived from canine iPS cells to sort for p 75 and
HNK 1. Isolated neural crest (NC) cells were cultured in neural stem cell serum free medium containing osteoblast differen-
tiation factor.

ES-like colonies displayed a flat and tightly packed morphology similar to canine ES cells. NC cells isolated from neural
-like cell were observed for differentiation based on p 75 and HNK 1 staining. alkaline phosphatase activity (ALP) activity
of NC cells was increased in the osteoblast-induction for 14 days, thus, NC cells might be differentiated to osteoblast-like
cells.

Further preclinical examination studies on periodontal tissue regeneration by the canine clinical model using the three
dimensions scaffold and canine iPS cells will be performed.

Key words : Canine iPS Cell, Periodontal Tissue Regeneration, Cell Therapy, Neural Crest Cell
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Histological Examination of Bone Regeneration Induced
by Biomaterials Mingled with Mesenchymal Stem Cells
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Naoko SAKAGAMI", Tomoka HASEGAWA?®, Norio AMIZUKA?,
Kimimitsu ODA", Takeyasu MAEDA?, Chikara SAITO"

Y Division of Reconstructive Surgery for Oral and Maxillofacial Region, Department of Tissue Regenera-
tion and Reconstruction, Niigata University Graduate School of Medical and Dental Sciences

¥ Division of Oral Anatomy, Department of Oral Biological Science, Niigata University Graduate School
of Medical and Dental Sciences

" Department of Developmental Biology of Hard Tissue, Division of Oral Health Science, Hokkaido
University Graduate School of Dental Medicine

" Division of Oral Biochemistry, Department of Tissue Regeneration and Reconstruction, Niigata Univer-
sity Graduate School of Medical and Dental Sciences

Abstract

It is necessary to take morphology into consideration when attempting to regenerate bone destroyed by tumors, cysts,
trauma, or infection. The results of our basic research indicate that a combination of a thermoplastic bioresorbable plate
and bone grafting materials can induce three-dimensional bone regeneration. We hypothesized that more efficient bone re-
generation in a clinical setting might be possible by use of mesenchymal stem cells in conjunction with biomaterials. There-
fore, we investigated bone regeneration using bone marrow stromal cells/porous beta-TCP block composites by means of
histological analysis.

Bone marrow stromal cells obtained from the femora of 4 -week-old Fischer rats were induced into osteoblast-like cells
and then seeded onto porous beta-TCP blocks. Beta-TCP blocks without cell seeding were used as a control. Twelve-week-
old Fisher rats implanted with the blocks in the calvariae were fixed at 2 or 8 weeks post-operatively and the blocks were
extracted and examined histochemically.

In the differentiated group, new bone was observed in the periphery of the beta-TCP blocks at 2 weeks. Many os-
teoblasts and several osteoclasts were localized on the surface of the new bone. At 8 weeks, the new bone extended to the
center of the beta-TCP blocks. The width of the new bone had increased and showed the histological profile of compact
bone. In the control group, only a little new bone was observed in the composite throughout the entire experimental pe-
riod.

These results suggest that differentiated bone marrow stromal cell/beta-TCP composites have high osteogenic poten-
tial.

Key words : Bone Regeneration, Biomaterial, Mesenchymal Stem Cell, Tissue Engineering, Bone Quality
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The Development Project of the Next-Generation Device
of the Dentistry Led by the Fusion of the Innovative
Technique of the Different Fields

Kentaro SAITO, Hideyuki SUENAGA, Madoka SUGIYAMA,
Masato UNAMI, Kazumi OHKUBO, Ichiro SETO,
Toru OGASAWARA, Kazuto HOSHI, Yoshiyuki MORI, Tsuyoshi TAKATO

Department of Oral-Maxillofacial Surgery, Dentistry and Orthodontics, The University of Tokyo Hospital

Abstract

There is a demand in new dentistry development to build and carry out the research and development project fusing
the elemental technology of different field essentially. It seems that it is necessary to overcome the hurdle of the difference
in the approaches to technical terms, knowledge, and researches, to propose an innovation fused different fields which
maximizes each other’s technologies, and to build an interdisciplinary system of fundamental technology, such as the latest
information technology (IT), micro electro mechanical systems (MEMS), robotics, and biotechnology. In this project, three
projects, a surgical navigation system by computer vision and augmented reality, a bone distraction device by microactua-
tor, and a medical information system by next-generation information and communication technology and ubiquitous
computing, were built and carried out. In the surgical navigation system by computer vision and augmented reality,
registration processing which spatial correspondence between three-dimensional CT image and patient’s position was
automatically sought by markerless system was developed by a computer vision assisted surgery system integrated
3D image matching technique which acquired object position and attitude by image recognition by computer vision. In the
bone distraction device by microactuator, cycloid deceleration mechanism employed micromachine technology was
connected and an implantable bone distraction device rotated externally without contact by using magnetism source. In
the medical information system by ubiquitous computing, a system which grasped the situations of doctors and patients in
the hospital and the patient’s situation in ambulance on real time with the automatic recognition technology by ubiquitous
computing was developed.

Key words : Computer Vision, Augmented Reality Micro Actuator, Ubiquitous Computing
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A Newly Developed Honeycomb Pored Polymer Film
for Periodontal Regeneration

Hiroshi ISHIHATAY, Nagayoshi IWAMA?,
Masatsugu SHIMOMURA?, Hidetoshi SHIMAUCHI”

! Division of Periodontology and Endodontology, Department of Oral Biology, Tohoku University Gtadu-
ate School of Dentistry
* World Premier International Advanced Institute for Materials Reseach, Tohoku University

Abstract

Three-dimensional (3D) porous scaffolds fabricated from biocompatible polymers have been applied for the tissue regen-
eration therapy as temporary cell matrices, as well as expecting topographical control of cellular functions. A newly devel-
oped honeycomb film has a horizontal micropore network that can be modified intercellar spaces by changing the distribu-
tion of equalized porous sizes at a micron order. To explore the possibility of honeycomb film (HF) as a cell-interactive 3D
scaffold, we cultured periodontal ligament (PDL) cells on the fabricated films and investigated the behaviors of the cultured
cells in vitro.

PDL cells were obtained from periodontal membranes of extracted human molar teeth. PDL cells were culture on the
HF fabricated from poly (e-caprolactone) (PCL) with 5 and 10 um pore sizes for 4 hours (hr) and up to 28 days (d). The
glass coverslip and plane PCL substrate without pores was used as controls. The architecture of cultured cells was mor-
phologically analyzed by SEM and fluorescence confocal laser scanning microscopy.

PDL cells cultured on the honeycomb film extended the pseudopodiums of cell bodies and attached to the pillars in
the structure throughout the culture period (4 hr to 42 d). And spindle-shaped cells were appeared after 24 hr, suggesting
the start of self-organization behavior. A certain numbers of cells penetrated into the honeycomb structural lumen through
the osculum of 10 wm, and the multi-layered sheet-like organized cells were carried out adhesions with cross linking to the
honeycomb substrate on 28 and 42 d. PDL cells penetrated into the film shaped dendritic processes into pores with an ac-
tive formation of actin filaments. On the control substrates, adhered PDL cells maintained a flat shape. The adhesion be-
tween cells and flat film tended to be vulnerable with observing exfoliated cells from the substrate on 28 and 42 d.

Our results indicated that PDL cells were strongly adhered on the honeycomb film and quickly started multi-layered
and self-organization as compared to the flat film. The honeycomb film may be a useful 3D biomaterial scaffold for the peri-
odontal tissue regeneration.

Key words : Honeycomb Film, Tissue Engineering, Periodontal Regeneration, Scaffold, Biocompatible Polymer
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Clinical Study on the Relationship between Dry Mouth
and Long-term Medication in Elderly Patients and its Management

Tomonori MATSUNOY, Yoichi NAKAGAWA?, Shuji TOYA?,
Akira YAMAGUCHP, Kazuki KITAHARAY, Tsutomu SATO?,
Akira ERIGUCHI?, Akihiro KANEKO®, Tazuko SATOH"

Y Department of Oral and Maxillofacial Surgery, The Nippon Dental University,School of Life Dentistry at Tokyo
® Department of Clinical Pathophysiology, Tsurumi University Dental Hospital

YOral and Maxillofacial Surgery, The Nippon Dental University Niigata Hospital

“The Nippon Dental University College at Tokyo

* Eriguchi Dental Clinic

© Department of Oral Surgery, School of Medicine Tokai University

Abstract

Dry mouth is a common complaint in the elderly, mainly as a consequence of substantial medication. In this project, we
carried out a questionnaire-based survey on dry mouth in elderly patients, its association with long-term medication, and
the treatment of dry mouth in general dental clinics. In addition, the treatment of drug-related dry mouth in two dry
mouth treatment centers was retrospectively investigated to identify drugs associated with dry mouth and effective treat-
ment methods.

The results showed that at least 40% of elderly patients aged 65 years or older attending a dental clinic complained of
inconvenience due to dry mouth, and this tendency was predominant in women. Among these patients, the percentage of
those receiving some kind of treatment for dry mouth and those requesting treatment was 8.3 and 12. 3%, respectively,
and approximately 80% were visiting hospitals and/or clinics other than a dental clinic and taking medication. A survey of
dentists revealed that 77. 7% had encountered elderly patients complaining of dry mouth, and 53. 2% had actually provided
treatment for it. A total of 91. 4% recognized the necessity of clinical guidelines for dry mouth.

The results of the retrospective study involving two dry mouth treatment centers revealed that approximately 75% of
diagnoses of drug-related dry mouth were in women, and that at least one third of these patients were aged between 70
and 74 years. The duration of the disease was greater than one year in at least half of the patients. The proportion of those
taking anti-anxiety drugs, hypnotics, or sedatives was 50% or higher, with hypotensive drugs and gastrointestinal agents
being the second most prevalent drug in both centers. In addition, an evaluation of risk factors for a decrease in resting sa-
liva flow rate revealed the involvement of antianxiety drugs or sedative hypnotics (p=0.030). Treatment strategies dif-
fered between the centers. Multivariate analysis of treatment methods and their effects in both centers showed the useful-
ness of a psychosomatic approach (p=0.018).

Based on the obtained results, we believe it is necessary to conduct similar investigations in multiple centers and accu-
mulate data in order to establish clinical practice systems and guidelines for the treatment of dry mouth.

Key words : Elderly Patients, Drug Related-Dry Mouth, Long-Term Medication, Implicated Drugs, Treatment Method
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Diagnosis and Treatment of Dry Mouth in Disabled Patients
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Abstract

OBJECTIVE : The aim of study was to investigate methods of diagnosis and treatment of dry mouth in disabled and
dependent persons.

BACKGROUND : Dry mouth is associated with hypofunction of the salivary gland and can exert a strong influence on
the oral environment. Clinically, this condition is often observed in elderly persons, adversely affecting oral function. Con-
ventionally, degree of dryness is usually determined by measuring amount of saliva produced by stimulation with gum or
Saxon. This method, however,is not effective in elderly or disabled persons who have difficulties with basic oral functions.
Therefore, it is necessary to develop a method that does not rely on oral function or mental ability.

STUDY DESIGN : (1) Methods of diagnosis and treatment were examined among 282 certified dentists belonging to
the Japanese Society for Disability and Oral Health. (2) Status of oral health and dry mouth were determined among 34 for-
eign disabled patients. (3) Dry mouth was investigated in 184 elderly patients.

RESULTS : Few certified dentists treated dry mouth patients with disabilities. Dentists and caregivers expressed a de-
sire for guidelines on dealing with dry mouth in disabled or dependent patients. A salivary moisture test was useful in all
disabled patients and 90% of dependent elderly in diagnosing dry mouth.

CONCLUSION : Clinically, a salivary moisture test is useful in the diagnosis of dry mouth in disabled patients and the
dependent elderly.

Key words : Dry Mouth, Saliva, Wetness Tester, KISO-WeT, Disabled, Dependent People, Elderly
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Abstract
OBJECTIVE

In order to establish new diagnostic criteria of xerostomia, we study evaluation methods of saliva production.
RESERCH DESIGN AND METHODS

First, to study the influence of environmental factors such seasons, temperature and humidity, 366 healthy adult
subjects (219 male, 147 female) were used. Resting and stimulated saliva productions of the subjects were measured.
Secondary, to explore suitable cotton roll and gauze for Saxon text, saliva productions of 20 healthy adult subjects (14
male, 6 female) were measured using 1 kind of cotton roll and 6 kinds of gauze. Thirdly, to assess the relationship between
the activity of autonomic nervous system and saliva production, resting and stimulated saliva productions of 16 healthy
adult subjects (9 male, 7 female) for 10 min were measure resting and stimulated saliva production. Simultaneously, heart
rate variability (HRV) was analyzed as an indicator of activity of autonomic nervous system. In addition, the stimulated
saliva production and HRV of xerostomia patients (n=139, 65.1 + 15.7 years) were measured.
RESULTS

Both resting and stimulated saliva productions of male subjects were significantly higher than female subjects.
Influences of environmental factors on the saliva production were not found. Saliva production tends to be positively
correlated with the weight of gauze. HRV of healthy subjects showed a significant correlation with resting and stimulated
saliva productions for last 3 three minutes during measurement. Stimulated saliva production of xerostomia patients were
decreased with age. HRV of xerostomia patients demonstrated a significant correlation with only stimulated saliva
production.
DISCUSSION

The influence of environmental factors on the saliva production was small, and gauze in Saxon text should be selected
in a circumspect manner. Sympathetic nerve activity was associated with saliva production, suggesting the possibility that
the HRV analysis become a new evaluation of salivation.

Key words : Xerostomia, Dry Mouth, Saxon Test, Gum Test, Heart Rate Variability
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Cone Beam CT for Dental and Maxillofacial Radiology :
Basic Properties and Clinical Application
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Abstract

Cone beam CT for dental and maxillofacial radiology has been developed. Its basic properties can be estimated by
assessing the objective/subjective image quality, and radiation dose measurement and its control method. The clinical
usefulness was assessed on the evidence - based approach. The results showed that the several machines in a specific
exposure condition were not fit to diagnose the periapical and alveolar bone changes because of the decreased image
quality in resolution and noise.

The doses to patients were ranged from 2-3 times of panoramic radiography to conventional head CT scan. The
dose-area product (DAP) could be used as the diagnostic reference level of cone beam CT.

The usefulness of the system was clear but more evidence based information could be required to establish the
guideline. The continuous education was essential to safely use the machine in its management and interpretation of three-
dimensional images.

Key words : Dental Cone Beam CT, Guideline, Dose, Quality Assurance
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Establishment of Clinical Pathway of Diagnostic Imaging Using
Dental Computed Tomography in Endodontics

Hiroshi NAKAMURAY, Kazuhiko NAKATA?, Munetaka NAITOH?,
Ichiro IMA1ZUMTI", Naoki SHIBATAY, Hidemichi YUASA?, Naoya HIGUCHI",
Nobuaki OzZEK1Y, Masahiro Izum?, Eiirchiro ARIJT?

Y Aichi Gakuin University, School of Dentistry, Department of Endodontics
? Aichi Gakuin University, School of Dentistry, Department of Oral and Maxillofacial Radiology
¥ Toyohashi Medical Center, Oral and Maxillofacial Surgery

Abstract

The objectives of this study were to investigate and analyze the effectiveness of diagnostic imaging using dental CT
for various clinical cases in endodontic therapy ; to establish the clinical pathway for use of dental CT ; and to offer useful
information for the establishment of appropriate indications and operation guidelines for dental CT taking patient risk into
consideration. Clinical cases in which pathologic conditions and/or anatomical forms and structures could not be deter-
mined by general oral examination and conventional intraoral radiography and panoramic radiography were selected. Radi-
ography was performed using a 3 DX Multi-Image Micro CT (3 DX, J. Morita Mfg. Co., Kyoto, Japan).

First, we investigated records of dental CT examinations at Aichi Gakuin University Dental Hospital Endodontic Clinic
and related research papers to establish the indications for dental CT in endodontic therapy. The annual number of dental
CT cases at our clinic gradually increased from 2002 onwards, peaking in 2008, and tending to decrease thereafter. Among
cases where dental CT was indicated, those observed to establish the presence and extent of periapical lesions occupied
the highest percentage (34.7%), with those observed to confirm number and shape of root canals coming second

(15.8%). These two groups represented half the total number of cases. Furthermore, the results of the questionnaire
showed the effectiveness of dental CT with respect to the “observation of the presence and extent of periapical lesions”
and “confirmation of the presence and position of root fracture.” In the former category, dental CT was deemed effective
in all cases. On the other hand, in the latter category, CT was reported to be ineffective (invalid or only partially effec-
tive) in approximately 15% of cases.

In conclusion, the results of this survey allowed us to draw a picture of the clinical pathway from initial examination to
use of dental CT in endodontic treatment and evaluate indications for its use. Based on the results of the current research
along with those of the SEDENTEXCT project (2009) and the joint position statement of the American Association of En-
dodontists (AAE) and American Academy of Oral and Maxillofacial Radiology (AAOMR) on the use of cone-beam com-
puted tomography (2011), we were able to establish guidelines for diagnostic imaging using dental CT in endodontic ther-

apy.

Key words : Endodontics, Dental Computed Tomography (Cone Beam Computed Tomography: CBCT), Diagnostic Imag-
ing, Clinical Pathway
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Project Study of Guidelines for Prosthetic Treatment
and Care of Dentures by Means of Denture Stabilizers
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Abstract

Denture stabilizers available on the retail market are often used by wearers to improve ill-fitting dentures, and can be
classified into denture adhesives [cream, powder, and tape (seal) types] and home reliners (cushion type). However, there
are no guidelines available for prosthetic treatment, care of dentures, or patient education in relation to denture stabilizers,
leaving many dentists perplexed. Furthermore, harmful effects can occur through incorrect usage when patients use these
products without instructions from their dentist. The present study reviewed relevant literature and conducted experi-
ments concerning the physical properties of denture stabilizers. The results are summarized as follows :

1. Denture adhesives are effective in improving retention and stability, as well as masticatory function, especially in
the case of illfitting dentures. Application of denture adhesives improves mastication in patients with a poor residual ridge,
whereas those with a fine residual ridge report no such effect.

2. It has been reported that long-term application of home reliners causes severe alveolar resorption. It is believed
that the lining becomes thinner due to masticatory force and the cushioning effect of the materials decrease quickly as
they are extremely soft. Moreover, it was observed that these materials degraded over time due to elution of the ethyl al-
cohol contained in them and water absorption. Generally, home reliners should not be recommended to patients from the
standpoint of their physical properties and clinical aspects.

3. The retentive force of denture adhesives and denture base resins was found to be influenced by experimental con-
ditions prior to tensile measurement, that is, application of constant load or gap. This indicated a close relationship with the
viscosity of the material. A method of evaluation of retentive forces that reflects clinical conditions should be established.

Guidelines for choosing and using denture stabilizers are essential for effective use by denture wearers. The results of
the present study will contribute to the preparation of such guidelines.

Key words : Denture Stabilizer, Denture Adhesive, Home Reliner, Viscoelasticity, Retentive Force
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- BRI A 7L — ki - RKAHPRE2lgMZ 1, 7,
30, 90, 180H#Eb KL, FEMAYIEE & AW A&
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F2 R L72RE S & <7 27— FOBMBIEE & &

TP &
PRAFIIR (H)
a—F
1 7 30 90 180
HiPEEE (MPa)
FC 0.11 0.13 0.13 - -
DS 0.47 0.63 0.73 0.75 0.84

TC 0.17 0.24 0. 24 0.25 0. 24
CF 0.55 0.58 0.48 0.33 -

ES 1.87 1.97 1.96 2.03 2.13
LS 2.74 3.23 3.35 3.62 3.57
LU 0.90 1.20 1.53 1.70 .71
BL 0.84 0.76 0.76 0.81 0.85
FL 1.05 0.93 0.96 1.01 1.15
BP 5.90 5.80 5.89 7.02 8.12
CS 6.05 6.28 6.30 6.60 7.62
1G 6.06 6.24 6.72 7.20 8.47

MG 7.67 7.73 8.76 9.79 9.75
i S (Shore A & E)

FC 39.0 41. 6 42.7 - -
DS 32.1 41.1 41.9 47.4 59.2
TC 39.1 43.6 4.8 49.0 51.0
CF 36.0 41.0 41.0 319 -
ES 39.1 45.1 46.6 47.7 47.5
LS 50. 6 58.0 59.7 61.7 62.2
LU 19.7 30.4 36.5 39.2 39.5
BL 60.7 70.2 71.2 73.1 77.4
FL 60.9 62.6 65.9 70.5 72.6
BP 79.7 79.9 81.0 8.1 80.8
[ON) 74.7 74.7 76.3 78.9 78.5
1G 75.7 76.0 77.0 78.3 79.3

MG 74.1 75.4 76.5 78.7 78.3
KM E (Ra, pm)

FC 7.74 11. 88 34.94 36. 31 -
DS 5.48 13.85 21.26 28.01 35.21
TC 3.69 4.22 8.79 13.58 21.20
CF 2.81 3.91 3.89 8.78 -
ES 0.10 0.10 0.24 0.37 0.40
LS 0.12 0.19 0.85 0.82 0.89
LU 0.30 0.70 1.65 1.59 1.69
BL 3.97 4.54 4.47 4.41 4.54
FL 1.77 2.85 3.14 2.84 3.28
BP 0.50 0.76 0.90 0.93 0.96
CS 0.21 0.40 0.51 0. 68 0.78
1G 0.18 0. 36 0.59 0.70 0.72
MG 0.43 0. 66 0.54 0.70 0. 67

* S OFHASL T Shore E fifl X

(Ra) IZFLAWML e 2L, WE ORI A M
BB L2 EDRHEKREEZEZ OGNS, S mutans & C.
albicans DA AEVEDOK R 2R IITR T WY
AL CTld, DS O AZEwREE# 2 fH L Tw
W%, 90HIZH 720 S mutans, C. albicans & % 12
INEEZ R L7z BLEDZ L5, JI kR 5L
Mo FC, DS, TC D AR I E Z L1247 9 &
WY, DSIEHEMTEE 2K E < Z/Ld 530H
Z, TCIIMAMNAEE»S 7THZBREL L, FCIX
B ORI NS,

R HRE EREM O LU ORI 7H %I
34%, RS HB4%EEIML 72 & 512, 180H&FE®T %
&, ENENIL%, 101% & KEZBEMEZ/RL7Z. CF
[F90H F THiMESR, WXL HITRT2REL, 2Rl
R L FIAE RGBSRy T2 R % R 5 C & 7 o 72 D THEMLW

®3  RUGME LoBHIEEM &<y 27— FONERE (i)

PRAFII (HD
Code
7 30 90 180
S. mutans (< 10°)

FC 0 0 0 0 -
DS 0 0 0 0 0
TC 0 0 0 0 0
CF 0 0 0 0 0
ES 11.0 0 0 0 0
LS 0 0 0 0 0
LU 0 0 0 0 0
BL 0 0 0 0 0
FL 5.6 0 0 0

BP 0.1 0 0 0 0
CS 0.6 0 0 0.3 0
1G 0 0 0 0.1 0
MG 0.2 0 0 0 0

C. albicans (x10°)

FC 122.0 24.0 232.0 79.7 -
DS 25.0 87.0 51.3 28.7 545.3
TC 26.7 39.0 268.7 136.0 409.3
CF 24.3 49.7 38.7 37.7 118.7
ES 146.0 36.0 6.0 11.3 167.3
LS 54.3 74.0 3.3 11.0 152.0
LU 57.0 72.7 35.3 27.3 233.3
BL 58.7 26.3 79.3 65.0 362.0
FL 286. 3 2.7 52.7 53.7 620. 0
BP 279.0 3.3 30.7 46.7 65.3
CS 151.0 2.0 27.3 33.0 54.0
1G 52.7 0.3 9.3 16.0 37.7
MG 143.0 4.0 11.3 13.3 63.0

WEOWMEEZIT) TENTELh o7, RINHKEE
Mo TIE, ¥ a— Y ROREHM S 2N 5 15
AR SN7z25, ST OMEAE DO T/ VW7
DI, ZEROEmMmE LTRELHNZ DLEEZ D
Noe WAEWMAAEEICEL TIX, S mutans 1%, )
I—YRES &7 27V NVRFL T1 H&RISHAEMN A
WD BNz TEREZOMEWMNEEDO KX ol
X, C. albicans THAED LN L5, IS OMTHER
KIMPEROZAE R KN OFEMIIAHTH 5, RIHHIK
BEEM OB T, CEPEMIZDIZoTH o & b
W ARV D %D o720 —T, C albicans 1%, ES &
FLO 1 H#%EZBEWT, 90H F TIERE ZLIZAS
Nro7zhs, 180H %I, 6 M8 b EWA &
wmOH L CHML 72,

D boZ &hn, WEHERMOMWAMH EIIME S
AT BB Y, ) a— rRIF90H DI & BREE
(2, BRICHRTED LU SHEBS TR, B2k W Ao 5 1 iy 1hd
PORMOMHEEE 2Bl wEEZ b5, CF
BT D L0 S I O A HERR S B,

XA = FICEHLTIE, 430 )180H
%1226~40%, KMMEZ 251 3~6. 2% DIMTH Y,
FEIIN S olze LAL, MAEYWHEEIZELT
&, BP & IG 23R H 725 T S mutans DI 25 H3%
OOLNLD o572 C albicans 11 HixZ k&, K& %
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AR, BN ARG D Rdrolze T AT —
Fi&, BHZLoDD EATH) 2L, RICHZ
DR E L7 2 R TE 2 E A 6N 5,

2) REERMICBY A VIV E 52 -HEOFEIIONT
HREFEEM BT A 7 V% 52 72855 OniPEsS
B IR S OMEM B ZRAIIRT FC 3210
HETLPMERABRIEEZRETE 222720
T, TNUROBEROWEZITD LD 72 AHFZE
TIREH A 7 IV EE R I%5, 000l (CRAE TS AR 4)
EL720 ZhUE, Gale HbOHIE 2 BE 2D,

W RO M o DS & TC i, 1,000 % 8 X
5 EHHPERAB0% L, A S A%23% LA IS L 72,
F72, BlEE LESA 2 VEoRME & HII2FKEHL
WML 7z ZoOMEMIENRGFEOEEEFERUTELA
HBOFIANKIIBH L2 EBEREEZ NS,
S. mutans & C. albicans DFEW N EEDOKE R © RS
W o AWM A L TIX, S mutans THHE
VRO LN holze 72, TCHEY A 7 VE OB
Iz & > Td S mutans, C. albicans & 12/ & 7 i
o L7zo S O JEM Ol AR H e 13RS &
AT ) LA H Y, DS & TC IIMMMTER 2K E <
ZAb$ 51,0001 %, FCIZEMM oM 2384 1 &

R4 BAHA 7V BT TORE B OBMITEE & R S

a—F 30 210 1000 3000 5000

Pk (MPa)
FC 0.13 0.12 - - -
DS 0.48 0.63 0.73 0.75 -
TC 0.13 0.17 0.20 0.20 -
CF 0.47 0.51 0.51 0. 50 0.53
ES 1.88 1.97 1. 96 1.98 1.98
LS 2.63 2.87 3.18 3.19 3.30
LU 0.92 0.97 1.02 1.12 1.27
BL 0.78 0.75 0.76 0.72 0.72
FL 1. 00 0.94 0.94 0.99 0.98

i & (Shore A & E)
FC 39.6 43.0 43.2 - -
DS 32.5 39.8 39.9 50. 1 57.1
TC 37.3 47. 1 46. 0 49. 9 53.6
CF 34.2 40.7 39.9 42.3 44.9
ES 44.2 44.7 45.2 45.4 45.3
LS 53.8 55.4 58.2 58.9 59. 6
LU 24.0 25.1 27.3 29.4 31.2
BL 50.7 53.5 55.8 53.8 60. 5
FL 56.7 54.1 56. 4 57.9 57.9

FIAHL S (Ra, pm)
FC 4.76 18.43 31.59 - -
DS 1.11 2. 30 4. 98 5.04 7.60
TC 1.98 3.41 4. 36 10. 97 15. 36
CF 4.31 5.74 9.28 7.56 11.88
ES 0.23 0. 28 0.28 0.29 0.41
LS 0.21 0.19 0.19 0.24 0.33
LU 0.30 0.59 0.45 0.54 0.68
BL 3.70 4.95 4.74 4.83 4.84
FL 2.79 2.74 2.79 3.52 3. 26

* il S OFHASL T Shore E fifl &

VBRI THHERI NG,

RS EZEM B LT, LU @ #E=R135, 000
[A1%1238%, B EA30% (8L 720 EWIRAG T, %
WAPERE 233 L < ZM1L L 7= CF 1%, 5,000 F Ch P
K, S & B ITENRIMEIN 2R Lz RIS 12
BLCix, ¥4 7 vBolme &b IHmy 2 iz
L7, BREMIRGEO L) 2 RKRERMEIIRE 2o
720 AWM AN L CIX, C albicans %, ES &
LU T30l 2 5 K & 2 fliZ /R L 7zc CF D C. albicans
&, B A 7 VEEMLTH/N S 2fizRmL7. S
mutans |3, RIMHIKEZEEM THLHAEEIRD LN
otz EOZ EHS, REHBEERM OmA
PR E MRS & AT BERH D, ¥ a— VR
BEALIC X DA A DI 5 25380 H 7z,

3) ZERRERZEHPERFL ZHEOHEICONT

TR EANL, —HZED»HREOMMATK E < HE
L, KM SEEZRDLZ LR TE o7

Fehi 22 e F & FINERAE L 72558 O A WA 25 =12
L Ti%, C albicans 73CC, LP, ST & TG#3 H %
TL1.7~8. 7x10°M, CAXPD#»1H F T0.3~1.0
X 10 & /NS iz /R L7z S mutans 1%, CC, LP,
TG I & ITRO N h ol ZOMITI HEDS
HNAEPROLNLDT, TE BT EMMTORDY B
ADHEREEI NS,

A AR 1 50 % B m & T Ao H 222 L
72hs, EOMRAMRE & CICRET 500, FoME
WA DO WTIE, BV L K E AR E R

K5 BHA 7N EZTWE RN OFERE (1])

PRAFIII (H)
Code
7 30 90 180

S, mutans (x10°)

FC 0 0 0 0 0

DS 0 0 0 0 0

TC 0 0 0 0 0

CF 0 0 0 0 0

ES 0 0 0 0 0

LS 0 0 0 0 0

LU 0 0 0 0 0

BL 0 0 0 0 0

FL 0 0 0 0 0
C. albicans (x10°)

FC 30.7 79.3 188.0 102.0 96.7

DS 314.7 207. 3 81.3 100. 7 150. 7

TC 31.3 19.3 81.3 104.7 86. 0

CF 60. 7 36.7 158.0 62.0 70.0

ES 152.0 347.3 412.0 525.3 210.0
LS 353.3 93.3 84.0 107.3 349.3
LU 569. 3 333.3 320.0 645. 3 225.3
BL 12.7 33.3 59.3 382.7 120.0
FL 62.7 114.0 130.0 204.0 203.3
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Abstract

Among the soft materials for treatment in dental clinics, do-it-yourself dentistry and fields of sports medicine, three
type materials ; soft lining materials, mouth guards and home reliners, are continually used in oral. The definition of
clinical expiration for these three type materials is comparatively unclear, and, in many cases, they are used experientially.
In this study, the degradation of mechanical properties and microbial adhesion of these materials were measured under the
same condition of the long term or short term storing and the thermal cycling. The purpose of this research is to clarify
clinical expiration of three type dental soft materials.

From the present study, the mouth guard should be maintained comparatively stabilized conditions by carrying out
the management securely throughout a long term. However, it was impossible to classify the clinical expiration in other
two type materials at the standpoint of both the mechanical properties and microbial adhesion, because each material has a
difference of curing mechanism and component, even if there are same type materials. The standards of clinical expiration
of each dental soft material were shown in this paper, and then they must be used considering not only degradation of the
mechanical property but also microbial adhesion. In that situation, the degradation period should be employed shorter one.
On the microbial adhesion, there are some dental soft materials which showed large adhesion volume from early time
period, however, the relevance with the surface roughness is not observed. Therefore, future examination should be
necessary on the adhesion mechanism.

Key words : Soft Lining Material, Mouth Guard, Home Reliner, Microbial Adhesion, Degradation
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FERRHE (diabetes), M2 (smoking habit), FIVE VWA % (inappropriate secretion of

hormone), #efafk4 (chromosomal aberration), PR3 (medicine taken internally)
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