JDAT

ANYIFISNUALNNYAENS

Journal of the Dental Association of Thailand www.jdat.org

- |

M 67 atiufl 1 uns1Ax - FurAy 2560 / Volume 67 Number 1 January - March 2017

ML

De MB

Stress Distribution in C-shaped Root Canals with Various
Restorations : 3D Finite Element Analysis

New:
CE Credits

QUIZ

: Air Quality in Dental Clinic

ISSN 0045 - 9917



AMNFFEISNUALNNYAERT
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND



NUALNNYFUIANLAIUSLINA LNe

Tuwszususiyuaua
THE DENTAL ASSOCIATION OF THAILAND

Advisory Board

Board of Directors 2016 - 2018

President
President Elect
1" Vice-President
2" Vice-President
Secretary-General
Treasurer

Editor

Executive Committee

Lt. Gen. Phisal

Asst. Prof. Anonknart
Dr. Charmary

Assoc. Prof. Porjai
Assoc. Prof. Surasith
Dr. Wantana

Dr. Werawat

Prof. Dr. Waranun
Dr. Prinya

Dr. Adirek

Dr. Chavalit

Asst. Prof. Dr. Sirivimol
Assoc. Prof. Dr. Siriruk
Prof. Dr. Prasit

Assoc. Prof. Poranee
Dr. Ekamon

Clinical Prof. Pusadee
Lt. Gen. Nawarut
Assoc. Prof. Wacharaporn
Dr. Somchai

Asst. Prof. Ekachai
Asst. Prof. Bundhit

Dr. Prae

Dr. Kanit

Assoc. Prof. Dr. Patita
Asst. Prof. Piriya

Dr. Sutee

Assoc. Prof. Dr. Teerasak

Thepsithar
Bhakdinaronk
Reanamporn
Ruangsri
Kiatpongsan
Puthipad
Satayanurug
Buajeeb

Pathomkulmai

S.Wongsa
Karnjanaopaswong
Srisawasdi
Nakornchai
Pavasant
Berananda
Mahapoka
Yotnuengnit
Soonthornwit
Tasachan
Suthirathikul
Chunhacheevachaloke
Jirajariyavej
Chittinand
Dhanesuan
Bhuridej
Cherdsatirakul
Suksudaj

Damrongrungruang

OFFICE 71 Ladprao 95 Wangtonglang Bangkok 10310, Thailand. Tel. 02-5394748, Fax 02-5141100




ANYIFITNUALLNNYAEAS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

Advisory Board

Lt. Gen. Phisal Thepsithar

Prof. Dr. Mongkol Dejnakarintra

Prof. Chainut Chongruk

Special Prof. Sitthi S Srisopark

Assoc. Prof. Porjai Ruangsri

Assist. Prof. Phanomporn Vanichanon
Assoc. Prof. Dr. Patita Bhuridej

Editor
Dr. Ekamon Mahapoka

Associate Editors

Prof. Dr. Prasit Pavasant

Prof. Dr. Waranun Buajeeb

Assoc. Prof. Dr. Siriruk Nakornchai
Assoc. Prof. Dr. Nirada Dhanesuan

Editorial Board

Assoc. Prof. Dr. Chaiwat Maneenut, Chulalongkorn University, Thailand
Assist. Prof. Dr. Waranuch Pitiphat, Khon Kaen University,Thailand

Assoc. Prof. Dr. Nita Viwattanatipa, Mahidol University, Thailand

Assoc. Prof. Dr. Ponlatham Chaiyarit, Khon Kaen University, Thailand

Assist. Prof. Dr. Lertrit Sarinnaphakorn, Thammasat University, Thailand

Prof. Dr. Suttichai Krisanaprakornkit, Chiang Mai University,Thailand

Assoc. Prof. Dr. Paiboon Techalertpaisarn, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Somsak Mitrirattanaku, Mahidol University,Thailand

Assoc. Prof. Dr. Kitti Torrungruang, Chulalongkorn University, Thailand

Assoc. Prof. Boonlert Kukiattrakoon, Prince of Songkla University, Thailand
Assist. Prof. Dr. Chootima Ratisoontorn, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Oranat Matungkasombut, Chulalongkorn University, Thailand
Assist. Prof. Dr. Vanthana Sattabanasuk, Mahidol University, Thailand

Dr. Sutee Suksudaj, Thammasat University, Thailand

Dr. Aroonwan Lam-ubol, Srinakharinwirot University, Thailand

Assist. Prof. Dr. Tewarit Somkotra, Chulalongkorn University, Thailand

Dr. Thantrira Porntaveetus, Chulalongkorn University, Thailand

Prof. Dr. Antheunis Versluis, The University of Tennessee Health Science Center, USA.
Assoc. Prof. Dr. Hiroshi Ogawa, Niigata University, JAPAN

Assoc. Prof. Dr. Anwar Merchant, University of South Carolina, USA.

Dr. Brian Foster, NIJAMS/NIH, USA.

Dr. Ahmed Abbas Mohamed, University of Warwick, UK.

Editorial Staff
Thatchutha Saengchan
Pimpanid Laomana
Anyamanee Kongcheepa

Manager
Assoc. Prof. Poranee Berananda

Journal published trimonthly. Foreign subscription rate USS 200 including postage.

Publisher and artwork: Q - Print Co., Ltd.

Please send manuscripts to Dr. Ekamon Mahapoka

Mailing address: 71 Ladprao 95 Wangtonglang Bangkok 10310, Thailand E-mail: jdat.editor@gmail.com




ANYIFISNUALNNYAEAS
JOURNAL OF THE DENTAL ASSOCIATION OF THAILAND

AANUIYANE1TINT

afarvinuamndamnyiuniu 5rdhgUlvsinmsdngy 2560 wudn TthuiilesweasmdsGududdm o
TusmsvfunummédveasABuiiunmsidsundantuiuy whnswseiudaduiionidestusgsoglursnmsivndnls]
dwm"ﬂuﬂizLﬁumssﬁumLﬁaum%a%’q?n,aﬂsmiésziaﬂmﬂmuwwswﬁmtﬁawé’wmﬁaLﬂ§aiﬁaé’ua W.71.2559 %139
mstmuslvideeugwlulsznevinInmunssssdygivdnmaiuanssudsimualiiunwmeddodinifn
seioufiolvtianuilunsusznevinIndiviuaiouas dimuauediviuieanufamiymdineinismsi
viunnsslugadagiiu lugrusiimenansidaudiuuazsjatiunmameunsuneinmsiidulsslevflunamsinin
dlasEndmihuuuammeuTheunmaAvmaiielunsnssduliiunummeddemunauldiuanuiannseu
unmalfegaduiilaeiinluneuldiivledvewiunummeaniiefuinsinnsAnwiseidedlddnnvilse

atutiunaraludufimedeln 4 Tunsufulssiammeitunnssy wu masulmnbumenasiendiungleaiwn
nstaansunlutuasluguiiuiisteraidnisdu wadanstafawsdesdawanuway [Wudu taulafiderdmsu
auftaulanuiuitundanmans vonnissduneuiitiauainadiegaudedfuufshonsysusde Tagisdu
roslnaniivhlsdldenviioufinnaudn Javhefeuneuuivmiiiflrewd 2 Fes uildutuduunanuien
funmamonlureshumenniidudedndifsduuununeuunauiitniedy mmirhesasdudselon
LlinnfAtesdmsudeinenansiasy

avanvlniasu

NN, AF. LOANY UAILAAN
ansnalenns

dmsumi7idug Wandhwuldi http:/www.jdat.ore

For high quality coloured figures, please refer to http://www.jdat.org/




Journal of The Dental Association of Thailand

Instruction for Authors

The Journal of the Dental Association of Thailand
welcome submissions from the field of Dentistry and
related science. We published 4 issues per year in March,
June, September and December.

Categories of the Articles

1. Review Articles: an article with technical
knowledge collected from journals or
textbooks and is profoundly analyzed and
criticized.

2. Case Reports: a short report of an update case
or case series related to dental field which has
been carefully analyzed and criticized with
scientific observation.

3. Original Articles: a research report which has
never been published elsewhere and represent
new and significant contributions to the field of
Dentistry.

4. Letter to the Editor: a brief question or
comment that is useful for readers

Manuscript Submission

The Journal of the Dental Association of Thailand
only accepts online submission. The manuscript must
be submitted via http://www.jdat.org. Registration by
corresponding author is required for submission.
We accept articles written in both English and Thai.
However for Thai article, English abstract is required
whereas for English article, there is no need for Thai
abstract submission. The main manuscript should be
submitted as .doc or .docx. All figures and tables should
be submitted as separated files (1 file for each figure or
table). For figures and diagrams, the acceptable file
formats are .tif, .omp and .jpeg with resolution at least
300 dpi. with 2 MB.

Contact Address

Editorial Staff of the Journal of the Dental Association
of Thailand

The Dental Association of Thailand

71 Ladprao 95

Wangtonglang Bangkok 10310

Email: jdat.editor@gmail.com

Telephone: 669-7007-0341

Manuscript Preparation

1. For English article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript

should be typewritten with double-spacing.

For Thai article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript
should be typewritten with 1.5 line spacing.
Thai article must also provide English abstract.
Al references must be in English. For the article
written in Thai, please visit the Royal Institute of
Thailand (http://www.royin.go.th) for the assigned
Thai medical and technical terms. The original
English words must be put in the parenthesis
mentioned at the first time.

Numbers of page must be on the top right corner.
The length of article should not exceed 10 pages
of the journal (approximate 24-28 pages A4, not
includ figures and tables)

Measurement units such as length, height, weight,
capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should
be in mmHg. The hematologic measurement and
clinical chemistry should follow International
System Units or SI.

. Standard abbreviation must be used for abbreviation

and symbols. The abbreviation should not be
used in the title and abstract. Full words of the
abbreviation should be referred at the end of the
first abbreviation in the content except the standard
measurement units.

Position of the teeth may use full proper name such
as maxillary right canine or symbols according to FDI
two-digit notation and write full name in the
parenthesis after the first mention such as tooth 31
(mandibular left central incisor).

Every illustration including tables must be referred
in all illustrations The contents and alphabets in
the illustrations and tables must be in English.
Numbers are used in Arabic form and limited as
necessary. During the submission process, all photos
and tables must be submitted in the separate files.
Once the manuscript is accepted, an author may be
requested to resubmit the high quality photos.

Preparation of the Research Articles

1. Title Page
The first page of the article should contain the
following information
- Category of the manuscript
- Article title
- Authors’ names and affiliated institutions
- Author’s details (name, mailing address,
E-mail, telephone and FAX number)




2.Abstract
The abstract must be typed in only one paragraph.
Only Ensglish abstract is required for English article. Both
English and Thai abstracts are required for Thai article and

put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuous-
ly without heading on each section. Do not refer any
documents, illustrations or tables in the abstract. The
teeth must be written by its proper name not by symbol.
Do not use English words in Thai abstract but translate
or transliterate it into Thai words and do not put the
original words in the parenthesis. English abstract must
not exceed 300 words. Key words (3-5 words) are written
at the end of the abstract in alphabetical order with
comma (,) in-between.
3. Text

The text of the original articles should be organized
in sections as follows

- Introduction: indicates reasons or importances of the
research, objectives, scope of the study. Introduction
should review new documents in order to show the
correlation of the contents in the article and original
knowledge. It must also clearly indicate the
hypothesis.

-Materials and Methods: indicate details of
materials and methods used in the study for readers
to be able to repeat such as chemical product
names, types of experimental animals, details of
patients including sources, sex, age etc. It must also
indicate name, type, specification, and other
information of materials for each method. For a
research report performed in human subjects,
authors should indicate that the study was
performed according to the ethical Principles for
Medical Research and Experiment involving human
subjects such as Declaration of Helsinki 2000 or has
been approved by the ethic committees of each
institute.

- Results: Results are presentation of the discovery
of experiments or researches. It should be
categorized and related to the objectives of the
articles. The results can be presented in various
forms such as words, tables, graphs or illustrations
etc. Avoid repeating the results both in tables and
in paragraph. Emphasize only important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and
disadvantages of materials and methods.
However, the important points to be especially
considered are the experimental results compared
directly with the concerned experimental study.

[t should indicate the new discovery and/or
important issues including the conclusion from
the study. New suggestion, problems and
threats from the experiments should also be
informed in the discussion and indicate the ways
to make good use of the results.

- Conclusion: indicates the brief results and the
conclusions of the analysis.

- Acknowledgement: indicates the institutes or
persons helping the authors, especially on capital
sources of researches and numbers of research
funds (if any).

- References include every concerned document
that the authors referred in the articles. Names of
the journals must be abbreviated according to
the journal name lists in “Index Medicus”
published annually or from the website
http://www.nlm.nih.gov

Writing the References

The references of both Thai and English articles
must be written only in English. Reference system must
be Vancouver system, using Arabic numbers, making
order according to the texts chronologically. Titles of
the Journals must be in Bold and Italics. The publication
year, issue and pages are listed respectively without
volume.
Sample of references from articles in Journals

Phantumvanit P, Feagin FF, Koulourides T. Strong
and weak acids sampling for fluoride of enamel
remineralized sodium fluoride solutions. Caries Res
1977;11:56-61.

- Institutional authors

Council on Dental materials and Devices.

New AmericanDental Association Specification

No.27 for direct filling resins. J/ Am Dent Assoc

1977;94:1191-4.

- No author
Cancer in south Africa [editoriall. S Afr Med J
1994:84:15.

Sample of references from books and other monographs

- Authors being writers
Neville BW, Damn DD, Allen CM, Bouquot JE. Oral
and maxillofacial pathology. Philadelphia: WB
Saunder; 1995. p. 17-20

- Authors being both writer and editor
Norman IJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill
Livingstone; 1996.

-Books with authors for each separate chapter




and also have editor
Sanders BJ, Henderson HZ, Avery DR. Pit and fissure
sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7" ed.
St Louis: Mosby; 2000. p. 373-83.

- Institutional authors
International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on
testing of adhesion to tooth structure. Geneva:
ISO; 1994,

Samples of references from academic conferences

- Conference proceedings
Kimura J, Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the 10"
International Congress of EMG and Clinical
Neuro physiology; 1995 Oct 15-19; Kyoto, Japan.
Amsterdam: Elsevier; 1996.

- Conference paper
Hotz PR. Dental plaque control and caries. In: Lang
PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plaque
Control; 1998 May 9-12; Berne, Switzerland.
Chicago: Quintessence Publishing; 1998. p. 35-49.

- Documents from scientific or technical reports
Fluoride and human health. WHO Monograph;
1970. Series no.59.

Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite resin
to etched enamel of young and old teeth [dissertation].
Texas: The University of Texas, Dental Branch at Houston; 1974.

Samples of reference from articles in press
Swasdison S, Apinhasmit W, Siri-upatham C,
Tungpisityoitn M, Pateepasen R, Suppipat N, et al.
Chemical sterilization for barrier membranes is toxic to
human gingival fibroblasts. J Dent Assoc Thai. In press
2000. *In this case, accepted letter must be attached.

Samples of reference from these articles are only
accepted in electronic format
- Online-only Article (With doi (digital identification
object number)
Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec ession treatment: Scientific evidence
and clinical experience. Clin Adv Periodontics
2011;1: 41-52. doi:10.1902 cap.2011.100002.
-Online only article (without doi)
Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory role.
Am J Nurs 2002;102(6) [cited 2002 Aug 12]

Available from: http://www.nursingworld.org/
AJN/2002/june/Wawatch.htmArticle.
- Ahead of printing
McGuire MK, Scheyer ET, Nevins M, Neiva R,
Cochran DL, Mellonig JT, et al. Living cellular
construct for increasing the width of keratinized
gingival. Results from a randomized, withinpatient,
controlled trial [published online ahead of print
March 29, 2011]. J Periodontol doi:10.1902/
jop.2011.100671.

Samples of references from patents/petty patents
Patent
Pagedas AC, inventor; Ancel Surgical R&D Inc.,
assignee. Flexible endoscopic grasping and cutting
device and positioning tool assembly. United States
patent US 20020103498. 2002 Aug 1.

Petty patent

Priprem A, inventor, Khon Kaen University. Sunscreen
gel and its manufacturing process. Thailand petty patent
TH1003001008. 2010 Sep 20.

Preparation of the Review articles and Case reports

Review articles and case reports should follow
the same format with separate pages for Abstract,
Introduction, Discussion, Conclusion, Acknowledgement
and References.

The Editorial and Peer Review Process

The submitted manuscript will be reviewed by at least
2 qualified experts in the respective fields. In general, this
process takes around 4 - 8 weeks before the author be
notified whether the submitted article is accepted
for publication, rejected, or subject to revision before
acceptance.

The author should realize the importance of correct
format manuscript, which would affect the duration of
the review process and the acceptance of the articles.
The Editorial office will not accept a submission if the
author has not supplied all parts of the manuscript as
outlined in this document.

Copyright
Upon acceptance, copyright of the manuscript must
be transferred to the Dental Association of Thailand.
PDF files of the articles are available at
http: //www.jdat.org.

Color Printing (baht / 2,000 copy) 1-16 pages for 4,815
baht vat included. 16-36 Pages 9,630 baht vat included.
This price is subjected to change with prior notice.
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ANFIARY: N1TAIVANNITAAYE, N13TLUILDINTA, AMNINEINA, AFTNTIUANTTY

Abstract

Dental treatments utilize the instruments those generate aerosol comprise of blood and saliva which
able to spread the microbial among dental staffs and also the patients. The quality assurance of the air in
dental clinic is crucial in control of the infection. This articles will explain how dental aerosol generate during

dental treatment, methods of air microbial sample collection, index of microbial air contamination as well as

Ampornaramveth, 2017 1



strategies to reduce or eliminate the aerosol. The proper management of air in dental clinic is not only pro-

vide the safe working environment for dental staffs but also provide safety for dental patients.

Keywords: Air quality, Dental clinic, Infection control, Ventilation
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Table 1 Distance of airborne virus spreading from patients when performing different activites.
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Table 2 Rate of microbial production (CFU/min) and percentage of droplet nuclei of size less than 5

microns generate from different dental procedures.
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Table 3 Pros and Cons of microbial air sampling by settle plates and active air samplers tecniques.
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Table 4 The acceptable and non-acceptable level of air microbial contamination in different areas of the

hospital (degree of bio-risk).

YSunauaadngau
UsLIn (Total microbial count; CFU/dm?/h)

WOLNUNE gausula gausulila

(Optimal) (Acceptable) (Not acceptable)
vieafunagUae 0 - 450 451 - 750 >751
WNUNARENTIY 0 - 250 251 - 450 >451
Wo9e 0 - 100 101 - 180 >181
Vosaende 0-50 51-90 >90
Woek1An (VUZNN) 0-4 5-8 >9
oewdn (vaurldau) 0-60 61 -90 >90

ldmsifudaegedae3siaeojuemsiagadald

Inglauiuemsideadonasidonyun 9 wudiuns {eeialimuvannis 1/1/1

Ampornaramveth, 2017 7



=3 o 1 dy 173 d' 10

nsinuilegtaialuanialagliiaTasgnainie

MINABINISIAUM g1 IRaLuATiseTuanTe
Ao a P | ~ o & v v A 2 W |
PUSUSNU LB UL AMUINTUA DI AT BLAUA D819
WUUARINTA 1ABLATE9ALNNITAADINARINUTUINTT
ANUALIBIVUINT UM SR IO UTILINAUINY
gunsal vilianunsadausunandeluoimaniniaedud
wilgsognuIndwnsta sgdlsinuesennudiegiavin
S A v = ' a v o P | ) v
UiranedviowaziAadmaz 81N L NaNLANFAIN UL
I3 a a [ [ = = a dy
vnuluUs nakaznaAeInu AINsUTeUguUSUNLTD
A& A A 1 AY o o2 o VY & &
MmAvaneselerdveiuiailasn wenainilgunsel
o a A A Y] P ° v & v
Fal51A LN TLFe9nd 8nNaEyinlius AN Az
in1sasuiisulesasuielviiaIasgauTuInseniala
AITININARBINTS MINAsAliATRIRRR N AluUTI
11197195UNIUNT A s UVD 191N AL URDINYINN15LAY
Mgy onaAIesUdeseaninanagnannduiilulng
Plidsunadalusnianialatdiduluniuase Faiidin
PWNAENUNTINIIgNIUsINSaTYAUlnAINUSINNNTY
nuasuwueImsiiesteld nsdenvlinvesgunsaliiy

A15N9A 5 avinsvulavveadaluainasaznisiluly

deluonelaglfiniospnoiniadosndsdisnuannn
Tumsnsriniinunsuudeulduiiviinasies s
NIRANBLANNE HAITULIIVDINITANNTENIVVBINIRDINA
fmnzay ansaimuaUiinasvesemafigald don
THownsidssdofimungay gunsaifinunauaztmiindine
wing Weude ieanuazeasdeds lineldaans
Juidfouvesenmeaiidiuiuainnistinugunsa)’

v X X
autin1sUuauvaaaluainid
(Index of microbial air contamination; IMA)
n153nA1 IMA HudlianudAglunisnsivdaeuaniu
dd A X oA o oo X
Indganen1svuilaunazfiniie A1ganvesnyiyindl
A 76 Afigaunn o vassutiiigu 1000 eranuluuiimm
anusnunn 9 svlinsvuidewveseluainagnuusesn
W 5 s2aU (115199 5) Asiinisuuilauveadaluainie
a ) a Aa = ~
geaafigansuldluusnaniianudss uandunisned 6

Table 5 Index of microbial air contamination and their application.
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Table 6 The maximum acceptable index of microbial air contamination in risk area.
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Table 7 Appropriate air change rate in different area of dental clinic.

usiuang 9 Tupddn Total* (ACH) OSA** (ACH) Pressure#  Filtration##
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NOIVINARONITNIIUANTTU 10 2 “OrN 90 %
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MoaUfumns 6 2 90 %
ioadln) 10 2 N 90 %
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UShaaunnsdlutesuin 6 2 P 25 %

*Minimum total air changes per hour, ** Minimum air changes of outdoor air per hour, # Relative (room) pressurization,

##ASHRAE dust-spot efficiency

N = Negative, P = Positive, - = Neutral, V = Variable

svuvemelupdiniiusnssumsidussuuivensn
MNANUTINEY 9 asmiiﬁmmﬁwmaﬂﬁﬁﬂﬁgﬂaaﬂu:uu
W bidalas Tuuswisdiudtedvssauafdindnussgsld
msmupmemangluveslitussuiiduuinvieaudslsl
annsavily uSinslraruddyfunsdiusnsms
s¥UEe1nA (ventilation rate) luunauSaenadosiinsiu
Sunauenudrdudmauiietesiumsunsnszaneveie
Tsn Shmmssznneomafivmnvaumelusiestuiurinans
fmeluresiy 9 (5197t 7) GT']meﬁ%amﬂ%mm
amamseanuuulinzaufuwiazaauil Usnaiidu
wesuURnsnaviuanssumsissuuussuneluieniuy
au iemnivesau o luusnulndifes Msindanienses
A siusEavsnmlunisnsesdszanaiesas 80 - 90
e teyliiininievas 60 - 80

msaamsUuileuvasleszmeasiailuennialuaddn
NUANITY

lumeiunnssuenasinudndudesldenaau wu
lunSaoonlas (Nitrous oxide, N O) Fafwiialonadalva
sonuUzluiuenanslupdiin fwinesdleflisne
Araazilssuurianailusudafnn aeluiesiifnis
Tgunsalfsnannmsiiszuussuigemanivszavsam
msliipsesnsewdanonameadsliifisanefivsidnine
lunsaeanlanlnegesliuss@nsnin mﬂ%’ﬁaammmmﬁﬁ
vnaduiugudnaegistos 3 i uasidnsinagai
250 Adnwasiaui (cubic feet per minute; cfm) (118
L/s) Dudamsiusyansan® msamﬂ%aq@@mmﬂaaﬂmﬂ
Wasnrsanusnafunduvinaifiiaududuresdae
¢ wuvinalndiasesineimuasinluszium 1osnn

Ampornaramveth, 2017 11



AMNANINNE (specific gravity) vesineluniaeanlun
fiAngandnenie (lunsaeenled : 81nA = 1.53 : 1)
Turddiniunnssuenadinisliienailunisiin
Wo ansafivaniunswiaiigustansoumaiumela wy
ngm3afiles (Glutaraldehyde) mstfnuinviluuinaild
Srvienuaveiniaiesite mnadtniiuiisninsnmudns
yhenuazonesesiietioreglndtuuinadlvimssnu
the Feiliiuaypannsuaziithedanundssiiazgnnuans
Wity msussatinTreundforesgpamnssuniady
velsumnAanigealiini (The American Conference of
Government Industrial Hygienists; ACGIH) larmuuamanin
AUV (Threshold Limit Value, TLV) vadnga3anlan
TrinlieniAiu 0.05 d@ulududu (part per million; ppm)
idetafisziuimanu ngansadlasilainnunasdumg
7 1.06 TArausiule (vapor pressure) Wiy 0.0012
193 (torr) 71 20 ssmwadea fieuvuuuvesloszine
(vapor density) WU 0.64 (9111ANAIIUAUILULTES
lesgimewindu 1) varldouasussglumvugifindn
inTn LLazmﬁm&y’aLﬂ%ﬁ@@@ﬂﬂmlﬂuLaﬂuu%nmﬁﬁmi
T dumisiifnsaeiasgaorniaaasduuinuiung
vdsgautiiteiniosnyldgaloszimeeenandifu iy
ﬂWiaﬂiué’ﬂwmzﬁ%ﬁﬂizﬁw%mwmﬂm'wmiamLﬂ%m@@
ameluiuriavilomauvisewidosawy’
wanniloluainlaszinevasansinliviesu]us
nmeiuanssduuinaiiinsludeuresiuaress

lueiniege duvesTande 9 Wy @an (silica) Famou
Astua (silicon carbide) w31dA (ceramics) wviadnda
anes (metallic alloy) BUHu (gypsum) azaaﬂﬁguméﬁﬁ
dnlmgfnnadnifivsmerazgaauiinly (Gnnin 5 Talas-
B é’qﬁuqﬂmﬂiﬁﬂﬁﬁamuiuﬁaqﬂﬁﬂamiﬁumﬂiim
Jeiflemadesiiazidulsavessruumadumelasnnni lu
viosUfuRn s iumnssdmsaniaiosgaeinawuuly
9981 (slot-type) USnavnzanTignfouuiuneszsi
InalAesuiaviwesviselfizyineu (bench level)

AUTUVRIINIANETUARTEN
AUTUVRIDINANINARBN1T0ETRAYDUTDLTA
. J o ul ¥ 4 z
#1149 9 (5U7 2) fadumnuduimungaunieluemssumns
matinTiuanssumITegluteieay 40 - 60 Wesandu
Ao ' & o o | =~
segeiiiinisegsonveaiolsaluaimeaiianuasdimaide
regunmvasgegneluesesiign  mneiniAngly
postlanududuinsaiuluarduasuliazennssifu
wsoazenasyIzmeLaziialusynInazesdidvuim
Wkazau1satn e sadssasslusinialaidunan
YUY Tngldnnasmuusaduuay Usenauiumniinnig
Tnaisuvesainianiglusiasliinazsmienisindaulug
YIAU  VISOITTUUITLUILRINIABYNIAREBBLME TR

nsrangegluenialinasniia

Optimum zone

= o

WUATLSE

1a5a
ar g @‘
& oy
Va5 o &
x
1stlu <5
4 o _
o X - & 2
nsfAaavamaauniela @ =

wi/vauna

0% 10% 20% 30% 40%

50%  60% T70% 80% 90%  100%

AMUTUFUINS (Relative humidity)

JUN 2 anuduluszausin 9 duasenisesenveatelsaluduindauuasduarogun1izvosgugunm (&

ums) luanuiininan sedupuTuvszauegluys T

Figure 2 Range of relative humidity that favor the survival of microorganisms or affecting health

of personnel working in that area. The optimum zone indicates as green area.
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Mechanobiological Responses in Orthodontic Tooth Movement
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Orthodontic tooth movement results from appropriate force application of both compression and
tension which affect the response and remodeling of periodontium tissue surrounding the teeth. The tissue

remodeling process arises through the inflammatory pathway. The compression side brings about bone

Wongsupa and Leethanakul, 2017 15



resorption, while the tension side supports bone formation. As a consequence of this, tooth movement occurs.
Moreover, the role of various periodontal cells and mediators such as cytokines and even neurotransmitters
also support such a response during force application. The objective of this review article is to present the

mechanobiological responses of periodontal tissues and alveolar bone in orthodontic tooth movement.

Keywords: Bone remodeling, Cytokines, Neurotransmitters, Orthodontic force, Periodontium
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Table 1 Neuropeptides affected to bone remodeling in orthodontic forces.
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Figure 2 Mechanism in orthodontic tooth movement.
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Multiple tooth wear with limited interocclusal space is a challenge for dentist to manage. Clinical
case report revealed examination and treatment planning in the patient with multiple tooth wear. The teeth
needed to be restored, but there was insufficient space for the restorations. The treatment plan was to in-
crease vertical dimension even though the patient had no loss of vertical dimension. Mandibular molars were

restored with all ceramic CAD-CAM restorations. Mandibular premolars and anterior teeth, were restored using
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direct resin composite restorations. After 6-month follow-up, the restorations exhibited acceptable function
and esthetics. Hence, dentition rehabilitation with increased vertical dimension using all ceramic CAD-CAM
restorations and direct resin composite restorations, which provide acceptable esthetics and strength, would

be a treatment option for multiple tooth wear.
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Figure 1 Pre-operative intraoral views of the case n) maxillary occlusal view of teeth ¥) right buccal view a)
anterior view of teeth 1) left buccal view 3) mandibular occlusal view of teeth; arrow = floating

restoration of the tooth number 46, 47.
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Figure 2 Pre-operative occlusal scheme of the case revealing anterior guidance and canine guidance ) right

working view %) left working view f) protrusion view ) right non-working view @) left non-working view.
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Figure 4 Diagnostic wax up 1) right buccal view %) anterior view of teeth a) left buccal view ) right working

view 1) protrusion view ) left working view.
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Figure 5 A thermoplastic template.
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Figure 6 Distobuccal cusp of the tooth number 16 (1) and 26 (¥); shading area showed supra eruption of the
cusps.
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Figure 7 n) Fabrication of provisional restoration with bis-acryl composite using thermoplastic template ¥)

provisional restoration.
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Figure 8 Occlusal scheme after fabricated provisional restoration revealing anterior guidance and canine

euidance 1) right working view ¥) right buccal view f) right non-working view ) anterior view

9) protrusion view ) left working view %) left buccal view %) left non-working view.
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Figure 9 Tooth preparation for all ceramic CAD-CAM restoration 1) tooth number 36 %) tooth number 37

A) tooth number 46 ) tooth number 47.
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Figure 10 Post-operative intraoral views of the case 1) maxillary occlusal view of teeth %) right buccal view

A) anterior view of teeth ) left buccal view 9) mandibular occlusal view of teeth.
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Figure 11 Post-operative occlusal scheme of the case revealing anterior guidance and canine guidance 7) right

working view %) left working view @) protrusion view ) right non-working view 9) left non-working view.
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UM 12 amvinssinsarudensisgeunieguaunseniumisegauiiy (articulating paper)

Figure 12 Occlusion checking with articulating paper.
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Figure 13 Comparison of pre-operative occlusal views with post-operative occlusal views 1) and A) pre-op

erative %) and ) post-operative.
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Figure 14 Pre-operative and post-operative occlusion of the case 1), %) and A) pre-operative v), 9) and 2) post-

operative.
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Figure 15 Pre-operative and post-operative facial views of the case f) — ) pre-operative 1) — %) post-operative.
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Figure 16 6-month follow up intraoral views of the case 1) maxillary occlusal view of teeth %) right buccal

view @) anterior view of teeth 1) left buccal view @) mandibular occlusal view of teeth.
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(p = 0.773) wazTagysagnanadlololuiuasvad RIVA SC capsule® Winseeduiantiosndi RIVA SC° agalifiduddey
9add (p = 0.207) Ineasuinianysaenatadleleluwesviiaualya Ketac™ Molar Aplicap™ \insaedudntiosndn
wllanauilo Ketac™ Molar

AdAey: nanadlololuwes, wadea, Huuiuy, seedudn

The objectives of this in vitro study was to assess the microleakage of encapsulated versus hand-
mixed glass ionomer restorations. Eighty-four extracted human primary molars were randomly allocated into
6 groups. Each sample was prepared for Class Il slot cavity and then restored with six different materials:
Fuji IX GP capsule®, Ketac™ Molar Aplicap™, RIVA SC capsule®, Fuiji IX GP®, Ketac™ Molar, RIVA SC®. The procedure
of each glass ionomer restoration followed manufacturer’s instructions. All teeth were thermocycling for 500
cycles between 5°C and 55°C. After thermocycling the whole surface of each tooth was coated with nail varnish
except for one millimeter around the restoration. The teeth were immersed in 0.5 % methylene blue for 4 hours
and then sectioned mesiodistally. The sections were analyzed for microleakage under X30 magnification of a
stereomicroscope. The median of the percentage of dye penetration between encapsulated and hand-mixed
glass ionomer restorations were analyzed by the Mann-Whitney U statistic at 0.05 O level. The result showed
the microleakage of encapsulated groups different from those of hand-mixed groups. However, Ketac™ Molar
Aplicap™ encapsulated group showed statistically significant less than Ketac™ Molar (p = 0.002). But there were
no statistically significant of microleakage between Fuji IX GP capsule® and Fuji IX GP® (p = 0.773), and there were
no statistically significant of microleakage between RIVA SC capsule® and RIVA SC® (p = 0.207). In conclusion,
the microleakage of encapsulated Ketac™ Molar Aplicap™ group appeared to be less than handy-mixed Ketac™

Molar group.
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Figure 1 Microleakage measurement of the specimen
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b = distance from material margin to the axial
wall
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Table 1 Composition, power to liquid ratio, mixing time, working time of glass ionomer restorations.

Power: Mixing time Working
Type of Gl Composition Liquid Ratio (second; s) time
(g/9) (minute; m)
Fuji IX GP capsule® Powder: Alumino silicate glass, 3.6:1 10 s 2m
Polyacrylic acid
Liquid: Polyacrylic acid, Water
Ketac™ Molar Powder: Aluminium-calcium- 3.4:1 10s 2m
Aplicap™ lanthanum-fluorisilicate glass,
Polycarbonate acid
Liquid: PolchLarbonic acid, Tartaric acid
RIVA SC capsule®  Powder: Fluoro aluminosilicate glass, 3.2:1 10s 1mdos
Polyacrylic acid
Liquid: Polyacrylic acid, Tartaric acid
Fuji IX GP® Powder: Alumino silicate glass, 3.6:1 25-30s 2m
Polyacrylic acid
Liquid: Polyacrylic acid, Water
Ketac™ Molar Powder: Aluminium-calcium- 3.0:1 30s 2m30s
lanthanum-fluorisilicate glass
Liquid: Polycarbonic acid, Tartaric acid
RIVA SC® Powder: Fluoro aluminosilicate glass, 3.3:1 30s 2m

Polyacrylic acid
Liquid: Polyacrylic acid, Tartaric acid

INMTINTTEENIINSUNINTNvesddanmiauug  naradleleluwesvlinnauiionudn Ketac™ Molar (inso
NnvsvvesTanysutlaufitufussssmannueuuenues  duidnanniign sesasnio RIVA SC° @ Fuji IX GP 1in
Sanfantienaunu sendesanssaianedle lneTanysae  seedudnilosiian fuanisioaziBoalunsadl 2 due
nanadlololuwesylinuatganudl RIVA SC capsule® fin  sisegiunavnisnszanedeyaresnisiinsesduanvesTas)
seuTANINNTiaN 599098178 Ketac™ Molar Aplicap™ éh  ysauznanadlelolumeslu 6 ngu faguil 2
Fuji IX GP capsule® 1Anses@uidntioniign dwm3uTanysais
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Table 2 Mean Standard Deviation Median Minimum Maximum and 95 % Cl of microleakage of ¢lass

ionomer restorations

Type of Glass ionomer restoration

Capsule Hand-mixed
Statistic FUiIXGP  Ketac™ Molar  RIVA SC Fuji IX GP® Ketac™  RIVA SC°
capsule® Aplicap™ capsule® Molar
Mean 1.57 15.56 49.76 17.40 66.98 66.39
Standard deviation 3.62 29.66 32.33 35.25 40.94 37.96
Median 0.00 0.00 51.09 0.00 88.02 79.01
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 12.01 100.00 100.00 100.00 100.00 100.00
Lower border of 95 % Cl -0.52 -1.56 31.09 -2.95 43.34 44.47
Upper border of 95 % Cl 3.66 32.69 68.42 37.75 90.62 88.31
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The aim of this study was to investigate the stress distribution in C-shaped root canal restored with
various restorations by 3D finite element analysis. Extracted permanent mandibular second molar was eval-

uated by micro-computed tomography. Ten 3-dimensional finite element analysis models were created and
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adapted by using the ANSYS computer software: normal tooth, tooth restored with resin composite, tooth
restored with 1 and 2 carbon fiber posts, tooth restored with 1 and 2 glass fiber posts, tooth restored with 1
and 2 quartz fiber posts, tooth restored with 1 and 2 oval fiber posts. A 45-N load was applied using a 6-mm
diameter of sphere on the occlusal surface. A tooth restored with resin composite core showed the highest
amount of stress concentration which was higher than that of the normal tooth. Stress concentration of teeth
restored with circular fiber posts was lower than that of those restored with oval fiber posts. The amount
of stress in the teeth restored with 2-fiber posts were approximate to normal tooth and lower than that of
those restored with 1-fiber post. Various restorations exhibited the high stress concentration at cervical area,
especially on the buccal aspect. Under the condition of this study, it was concluded that C-shaped root canal
teeth restored with two glass fiber posts or two quartz fiber posts showed low stress concentrations when

compared to the other types of restorations.

Keywords: C-shaped root canal, Fiber post, Finite element analysis
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Table 1 Mechanical properties of isotropic materials.

9

Materials Young’s modulus (GPa) Poisson’s ratio References
Dentine 18.6 0.31 (10,16)
Compact bone 13.7 0.3 (3,10)
Cancellous bone 1.37 0.3 (3,10)
Periodontal ligament 0.0689 0.45 (10)
Gold crown 70 0.3 (17)
Variolink Il + Heliobond 7.6 0.3 (16)
Panavia 18.6 0.28 (17)
Guttapercha 0.00069 0.45 (3,16)
Resin composite 16.6 0.24 (10)
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Table 2 Mechanical properties of orthotropic materials.

Mechanical properties

Carbon fiber post

Glass fiber post Quartz fiber post

Ex (GPa) 118
Ey (GPa) 7.20
Ez (GPa) 7.20
Vxy 0.27
Vxz 0.34
Vyz 0.27
Gxy (GPa) 2.80
Gxz (GPa) 2.70
Gyz (GPa) 2.80

37 48.2
9.5 8.2
9.5 8.2
0.27 0.32
0.34 0.4
0.27 0.32
3.10 3.0
3.50 13
3.10 3.0

Mesiolingual

cusp
Distobuccal

cusp Mesiobuccal

cusp

JU 1 wuudraealnlusiofuduansaundefian19vesusiinnasunuiianuunifgl (DB As Yuilulnanarlng

una MB Ae Yuitulnanarlnaliu usy ML Ao Juitulnanarlnaaw)

Figure 1 Finite element analysis model and loading conditions (DB: Distobuccal cusp, MB: Mesiobuccal cusp

and ML: Mesiolingual cusp).
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Figure 2 Stress distribution by maximum principal stress (MPa) in longitudinal sections.
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Figure 3 Stress distribution by maximum principal stress (MPa) in cross-sections.
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Figure 4 von-Mises stress (MPa) of various restorations.
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Figure 5 Stress distribution by von-Mises stress (MPa) in longitudinal sections.
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Figure 6 Stress distribution by von-Mises stress (MPa) in cross-sections.
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Effect of Silver Nanoparticles on the Compressive Strength of Acrylic

Denture Base
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The purpose of this study was to investigate the effect of silver nanoparticles with different ratios on
the compressive strength of the acrylic denture base. A total of eighty specimens (4 mm in diameter and 6
mm thickness) were fabricated from self-cured acrylic resin. Four groups (n = 20) were divided according to
the concentration of silver nanoparticles incorporated to acrylic resin: 0, 1, 2 and 3 % w/w. All specimens

were prepared for the compressive strength test using universal testing machine. The dispersion of silver
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nanoparticles was evaluated by Scanning Electron Microscope (SEM). Polymerization was analyzed by Fourier
Transform Infrared Spectroscopy (FTIR). The result showed that the compressive strength of acrylic resin containing
2 % and 3 % of silver-nano was significantly higher than that of acrylic resin containing 1 % silver-nano and
the control group (p < 0.05). SEM images confirmed the presence of silver-nano embedded to the polymer
matrix. Nanoparticles are homogeneously dispersed over the specimen surface. In addition, polymerization of
different ratios of silver nanoparticles was not different. This study showed that the concentrations of silver
nanoparticles affect the compression strength of the acrylic resin. They are correlated: The higher the con-
centration of silver-nano, the greater the compressive strength. Moreover, the addition of silver nanoparticles

has no effect on the polymerization of acrylic resin.

Keywords: Acrylic denture base, Compressive strength, Silver nanoparticles
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Table 1 Mean and standard deviation) of compressive strength of each group (MPa).

Groups N Mean SD
0 % 20 881.83° 29.17
1% 20 883.35° 41.05
2% 20 908.38" 31.34
3% 20 908.97° 36.05

* Groups with the same superscripted letter indicate no significant differences between groups at p < 0.05., a equivalent

to p value at 0.890 and b equivalent to p value at 0.957.

SD = standard deviation.
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M1599 2 FHFTATILVAINMYSUTIIBUUIET (One-Way ANOVA)
Table 2 Statistical Analysis (One-Way ANOVA).

Sum of
Squares df Mean Square F Sig.
Between 3 4543.995 3.773 .014
13631.985
Groups
Within Groups 91538.769 76 1204.457
Total 105170.754 79
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Figure 1 SEM micrograph showing the distribution of silver nano particle (pin-point white spot) 1A; no

silver nano containing group, 1B; 1 % silver nano containing group, 1C; 2 % silver nano containing

group, 1D; 3 % silver nano containing group.
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Figure 2 FTIR spectra of representative specimen of silver nano containing acrylic resin with different per
centage of silver nano immediately after 5 minute mixing at room temperature (Blue line indicates
0% silver nano, Red line indicates 1 % silver nano, Green line indicates 2 % silver nano, Purple line

indicates 3% silver nano).
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Figure 3 FTIR spectra of representative specimen of silver nano containing acrylic resin with different per
centage of silver nano after 24 hour setting at room temperature (Blue line indicates 0 % silver nano,
Red line indicates 1 % silver nano, Green line indicates 2 % silver nano, Purple line indicates 3 %

silver nano).

Aimjirakul and Ekworapoj, 2017 73



Article in Press

wanmiearnnisiioyniaiuuildlunig
2AAMNTINLED Tunen1sunvdauniauluRugniian
Thdudrulsznavvasianadouiisiuiuasnszfunis
afanszgnlueioizenils (Implant) Wy Fewiiuiile
Tinauniluguasdernden iiesannisiidaasude
dnfenenafnidedstesay 3 Ssasdianutnaainnisi
sl sdedudefssuemuiuiy
Aawanseneuywd laglasunistuduainauideuss
Fielding wazaauz 1wl A..2012 wui arwiluiivuesian
\deuiniifduszneuvesensuszneulensendesmilne
(hydroxyapatite, HA) saufiuaynmaulutuiinanuduite
seadtouni elsuiutanedeuiniduddiuse
nauvadlensendoswilnd Vdoatuegfumadaluns
waudnveseynauluiuiiluduvesianadouiafi
lansendounlndiusaduszney?

miLauagﬂmmim?uiu%”umuam%ﬁﬂLi%usuﬁ@
Unestadutanifeuihunaiuguiuden mundudu
maaawmmﬂuﬁﬂuam?ﬁnLi%uﬁl,ﬁméﬁu AYUNUUTS

'
v a

DNPWNULINTY ?’Nﬁﬂﬁ@mamﬁ’amqﬂasum%umuazﬂ%f
ansduAgy dmsulsunaivngaslunisiveynia
a a < a PN I3 a
PURY RIS UINUSUILNEEL AdstTuUSuN
v ~ A a | ) ~ a !
Mlesnanniuasivludiunsvasianguiluiisusiinuy
I linalunIsiunIueatn dusunisvaasdi
oA USnauanududuiisesas 1 nsiiiveyniauluty
TudSunannn arsilafenisanansveseyniaunlukuly
YUUINNE? UagnananMaudinIanavesian wenan
Hazifunisiinsunulunisuds Fsmrsiansanldusuna

ANNILTUTITRE AR

AauURn1ana (Mechanical property) 8nanu
Ao w ) ~ 2 )
fyvesanguiiuien A AUNULIR (Flexural

Ao A ) ) ~ A a

strength) 71f Liedeasiunisuaninaesiuiisuiiinain
AMSI9Y bHe9NHU e UEIUNINTNITWANFNNR TS
= a . = a
nenansvesiluiiey (Midline) @eilanvnuiainnisinge
(Flexing) ¥asWULAiENYMLLALT N1SANWIVDY Sodagar Lay
Aoz Tl A.A.2012 gy snadeunavese 1AL LGy
AoANANURNIINAATUAIUNULIIRAYBIDEATANYTAUY
B9 NUIMTRLaYMAuluRuSosas 0.05 adluea3an
wlaULLeIBYe Rapid repair (Dentsply, Weybridge, UK)

WANAUNULTIAAVOIT U UBE 1T Atynsanad Tu
vz nAnadlubvie Selecta Plus (Dentsply, Weybridge,

£%
=

UK) 229 ATANAMUNULSIAR AT

Y

JeagUléan Uaded
maﬁwam’aﬂ'wmmmuﬁqoﬁ’maﬁaqgmﬁuﬁau%uagiﬁu
wanelade audsenudntuveseynauluRy Lasyile
voseATAniildanse” lunsmnaesi] navesnumunss
naviaaINFideunIauluRuluesyasans Ui ULeany
1 arwdidureseyneuluiulusye3ansduiifisunn
P Anumuudabaliangetu Wefinsanlasadilused
qanafildandidnaseululasalal agnunisnszanesi
vosoumAdanesluiownindueseraianadutuien
futandaunsnulindu q Wy eyniaum Wulout uas
Gleluseu MaSunuauifvendenmind Sedamalid
ATAMULIISRLRLT L
asfuTleladifuasusznouuiiuszneulse
uifidmsznevvesansiunazdmuuszneudu q gn
nlidivnaeynadniusziviiumes dndusymauly
Guwlanile” syunauiluduifauaudfnialugunisen
Fowuafide SnvisdalinnantRliduiv dwsuuium
Tunafuansrofudouuadide fnenuidenuihmsaiy
auNAUILRUUSINMTosay 0.05 war 0.2 lilsuniunis
Nanedwesvesianingiuiiuiey Ineduaninanisee
Fuiouuniiie”
NNTNTIVIATIRNTEAUIANIAVDIDLATANITY
MENITENTIVNIENABIPANTIAUBANATOULUUADINTIA
(SEM) wanan1snszatesvesaymauludulagvilly
duflotannie dmvesavinduesozasansdy ey
Weves Xu wazauglul a.a. 20167 lainsnnaes
dunantinisioiuteunzauauifinedanmlisy
Fanoailaiifldrulsznovveslmmion flddmiunisii
ofofuilenaunumsgydeeioarluaulisemaia
nsirdeuinsefuuluseasiuuazarslasineuiilo
Teunaiunszneilnevhiuivesian uazlifans
UasdosansRuiideinenaasuanudufivliiusienie
weadamaedouRudutufeansntefiusuauiing
Tl Taniidauautlunsdedude iesmntan
mmsaﬁmﬁmﬁu’%nmﬁwaﬁa@whﬁ?u
1NNAN13NTIIBATIEINsaUNTaalal Aae3s
FTIR wuin figagegaqausniinnueniadu 3200-2800 &
nsafunyilerduvedlelasaueudadu (C=C) Mduwy]

74 J DENT ASSOC THAI VOL.67 NO.1 JANUARY - MARCH 2017



lafulueresanisduiiintundannmaifnnediues Tu
nnnauveteyATaNstuNToymAuTuRuALdLdus 4
0, 1, 2, 3 %) uaﬂ’mﬂﬁﬁqﬁuguﬁaagmqqqmﬁuﬁuﬁ 2 7
1800 - 1600 Ainssumilaiduvesaiuatia (C=0) vosans
oyARANITIL unsAnTueTuIuf D aawH Ly 5
Uit uazdl 24 H1lus Y9INNFNNTNARBS Teran1TNARDS
flannndosunifores Sahin uwazany ud A.a.2015”
gudulain madueynmeuluRuliinasdonisiianediues
Hosnyegeaniiuandunsmvestununagouiiini
dduveseymauludubivnndeiy Weiarsansauiy
SEM aymeulufuiuenredlusuiruaesluiiooraian
w3 e luvihuisendumitammieiian (MMA)

AUNULIISAYDIDLATANLITUTTAULLE AN
sunaulududesay 2 uaz 3 dufidlduandieiy
idesnmsifinUiinaveseynaunluiudadueyniad
fuwnadnunn SiuiiiseUsinasiiiaty (High surface
area to volume ratio) ¥1MN1SNTELFIAARY daNaltA
mmwuLmé’maq’g’a@ﬁgﬂﬁaumahjaﬁwLama fianauduly
Ifinuudauseiafousnaasenaiidnanas Faasiinig
naaowelUlngiinoynauluiuiudesas 4 5 uas 6
AmdRy efnwimnumuussdaiiunliiufiazanaile
unadiduveseynauluiuvield egnslsfiniu ns
winaunAuluRUluUTIAIN AISANTNINTIINA1YDS
aunAUluRlusEUIUINNERIY

Nt iumsAnsduiulumaiuaos it
Tunsldeynmeauluduludlsznoudwiuianguily
Jeveyaianstuviiavuies ieuuuseianlitinaeau R
Tunsstesnuide Ssemsiinsfnwnalnnisanddes (each
out) BYNAUIIURUIINDLATANITTY uaznalnmstiudade
FdNsUsEuNaveIMsAtaynAL LR R AEL TR
N9NMEAIMN LagaaatRamanasudy o doly

nsFLeuNIALIluRUTlUBASANITUTin UL
ANMURLTWIN 9 U TnaderuauTRANUNILSER AU
TuvaseunALluRluEAANSTUNAINNTY ALV IER
a A é( a v Y a 3 a 6 IS
Batirnaeu aynpulufuilshhlUlunedwesuing uasdl
MsnsEnedhuiiPe U N LAy nsBueuA

luRulifinasensiianeduesvaterasansau

1. McCabe JF, Basker RM. Tissue sensitivity to acrylic resin.
A method of measuring the residual monomer content
and its clinical application. Br Dent J 1976;140:347-50.
2. Radford D, Sweet S, Challacombe S, Walter J. Adher-
ence of Candida albicans to denture-base materials with
different surface finishes. J Dent 1998;26:577-83.

3. Chen W, Oh S, Ong AP, Oh N, Liu Y, Courtney HS, et
al. Antibacterial and osteogenic properties of silver-con-
taining hydroxyapatite coatings produced using a sol gel
process. J Biomed Mater Res A 2007;82:899-906.

4. de Castro DT, Valente ML, da Silva CH, Watanabe E,
Siqueira RL, Schiavon MA, et al. Evaluation of antibiofilm
and mechanical properties of new nanocomposites
based on acrylic resins and silver vanadate nanoparticles.
Arch Oral Biol. 2016;67:46-53.

5. Aimjirakul N, Ekworapoj P, Poolnuam T. Silver nano-
particle in dentistry. SWU Dent J 2013;6:77-86.

6. Chaloupka K, Malam Y, Seifalian AM. Nanosilver as a
new generation of nanoproduct in biomedical applica-
tions. Trends Biotechnol 2010;28:580-8.

7. Lok CN, Ho CM, Chen R, He QY, Yu WY, Sun H, et al.
Proteomic analysis of the mode of antibacterial action
of silver nanoparticles. J Proteome Res 2006;5:916-24.
8. Dastjerdi R, Montazer M. A review on the application of
inorganic nano-structured materials in the modification
of textiles: focus on anti-microbial properties. Colloids
Surf B Biointerfaces 2010;79:5-18.

9. Cheng L, Zhang K, Weir MD, Liu H, Zhou X, Xu HH.
Effects of antibacterial primers with quaternary ammoni-
um and nano-silver on Streptococcus mutans impregnat-
ed in human dentin blocks. Dent Mater 2013;29:462-72.
10. Cheng L, Weir MD, Xu HH, Antonucci JM, Kraigsley
AM, Lin NJ, et al. Antibacterial amorphous calcium phos-
phate nanocomposites with a quaternary ammonium
dimethacrylate and silver nanoparticles. Dent Mater
2012;28:561-72.

11. Beyth N, Yudovin-Farber |, Bahir R, Domb AJ, Weiss

El. Antibacterial activity of dental composites contain-

Aimjirakul and Ekworapoj, 2017 75

SS9IJ UL 9[O1IIY



ing quaternary ammonium polyethylenimine nano-
particles against Streptococcus mutans. Biomaterials
2006;27:3995-4002.

12. Flores CY, Diaz C, Rubert A, Benitez G, Moreno M,
Fernandez Lorenzo de Mele M, et al. Spontaneous
adsorption of silver nanoparticles on Ti/TiO2surfaces.
Antibacterial effect on Pseudomonas aeruginosa. J
Colloid Interface Sci 2010;350:402-8.

13. Liao J, Anchun M, Zhu Z, Quan Y. Antibacterial ti-
tanium plate deposited by silver nanoparticles exhibits
cell compatibility. Int J Nanomedicine 2010;5:337-42.
14. Antonucci JM, Zeiger DN, Tang K, Lin-Gibson S, Fowler
BO, Lin NJ. Synthesis and characterization of dimeth-
acrylates containing quaternary ammonium functional-
ities for dental applications. Dent Mater 2012;28:219-28.
15. Arendorf TM, Walker DM. Denture stomatitis: a review.
J Oral Rehabil 1987;14:217-27.

16. McNally L, Gosney MA, Doherty U, Field EA. The
orodental status of a group of elderly in-patients: a
preliminary assessment. Gerodontology 1999;16:81-4.
17. Dagistan S, Aktas AE, Caglayan F, Ayyildiz A, Bilge
M. Differential diagnosis of denture-induced stomatitis,
Candida, and their variations in patients using complete
denture: a clinical and mycological study. Mycoses
2009;52:266-71.

18. Ramage G, Tomsett K, Wickes BL, Lopez-Ribot JL,
Redding SW. Denture stomatitis: a role for Candida bi-
ofilms. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2004;98: 53-9.

19. Khunluang A, Aimjirakul N. Silver nanoparticles in
resin acrylic denture base. SWU Dent J 2014;7:60-7.
20. Poolnuam T, Aimjirakul N, Ekworapoj P. Effect of
silver nanoparticles on antimicrobial property of acrylic
denture base. SWU Dent J 2014;7(Suppl):18-25.

21. Fielding GA, Roy M, Bandyopadhyay A, Bose S. Anti-
bacterial and biological characteristics of silver containing
and strontium doped plasma sprayed hydroxyapatite
coatings. Acta Biomater 2012;8:3144-52.

22. You C, Han C, Wang X, Zheng Y, Li Q, Hu X, et al.

The progress of silver nanoparticles in the antibacterial

mechanism, clinical application and cytotoxicity. Mol
Biol Rep 2012;39: 9193-201.

23. Sodagar A, Kassaee MZ, Akhavan A, Javadi N, Arab
S, Kharazifard MJ. Effect of silver nano particles on
flexural strength of acrylic resins. J Prosthodont Res
2012;56:120-4.

24. John J, Gangadhar SA, Shah I. Flexural strength of
heat-polymerized polymethyl methacrylate denture
resin reinforced with glass, aramid, or nylon fibers. J
Prosthet Dent 2001;86:424-27.

25. Ekworapoj P. Effect of silver zeolites agent on antibac-
terial property of conventional glass ionomer cement.
SWU Dent J 2013;6:12-24.

26. Acosta-Torres LS, Mendieta |, Nunez-Anita RE, Ca-
jero-Juarez M, Castano VM. Cytocompatible antifungal
acrylic resin containing silver nanoparticles for dentures.
Int J Nanomedicine 2012;7:4777-86.

27. Xu Z, Li M, Li X, Liu X, Ma F, Wu S, et al. Antibacterial
Activity of Silver Doped Titanate Nanowires on Ti Implants.
ACS Appl Mater Interfaces 2016;8:16584-94.

28. Sahin O, Ozdemir AK, Turgut M, Boztug A, Sumer
Z. Investigation of flexural strength and cytotoxicity of
acrylic resin copolymers by using different polymeriza-
tion methods. J Adv Prosthodont 2015;7:98-107.

76 J DENT ASSOC THAI' VOL.67 NO.1 JANUARY - MARCH 2017



a N ¢

AauantRnaaiintanmkazauausalunisenegaunsdvadiuabud
YUAILABBLINTAUNG LALLA

Physicochemical and Antimicrobial Properties of Silk Suture Soaked

in Chlorhexidine Gluconate

= 13 L4

ASEI9A gsUSends’, wusy wuaed’, Wuly luaw’, Aryelrsn Alsadanate’, Ussysds aanysne’,

adn [eunfy’ wag 1191 TwTsny
Srisurang Suttapreyasri', Kemarajt Kemavongse®, Phuntsho Choden’®, Kanvara Virojsakulchai’,

Prayoonsiri Kananuruck’, Lalita Jeamkatanyoo® and Vivara Watcharanuruk’
LMAIAALANERT AMSTIUALNNEAIENT UNTINYISIAIIAIUATUNS F9nTnasval

'Department of Surgery, Faculty of Dentistry, Prince of Songkla University, Songkla
“MhgdaiulasiauuITy AUETUALNNEAERS NUNINEIREETATUATUNS Jandndwan

“Research Facilitation and Development Unit, Faculty of Dentistry, Prince of Songkla University, Songkla
*AUZTUALNVEANENT UNINYITUEWAIUATUNS JIWTRaIvan

*Faculty of Dentistry, Prince of Songkla University, Songkla

= o s A a wa = i &
nsAnwilinguszasdiveyseiliuaudiniaainienm suuuunsUandassen wagauansaluniseinie

a A < aa [ aa Y v oy
uvsdvaslvuduiwilupasiandfunglam Inalvadurunn 3/0 sgnusluasslendfunglanmanudutduiovas 0.12
vive 0.2 \unm 24 Falus wazthluvihuisiigaumgiivies (Budiv) viewivluansazaremasiendiiungleiun (5Wen)
wagvihmsiUSeuiguiunguatuaulusuainienn (Fmunseds dnuazidule gngu uaznsileguasnasianaiu)
sULuuMsUanUdoseuazAuaNnsatun1saegatn kansfnwinuinlvubungudnuiivuinduniugudnas
wagARA N TUTLTY walilianuuand1sweaAIn snuLsIRe Walleudungualuau 910 FTIR way EDX wupaaLen

aa a a L 1 ! J v a ! aa 1 < 1Y) 1
%@u@%‘UiL'ﬂﬂJWﬂLLaSLL‘V]iﬂ@QIU%@Q?WQ?%M?WQL&UIEJIM@J 3Jﬂqﬁﬂaﬂﬂa@EJﬂa@L@ﬂ%ﬂu@EJ'Nﬁ']ﬂLﬁ'ﬂu 24 sU'ﬂﬂNLLiﬂ 9]
= a ° 1 ] Y} & A Y ad a & N a Y | ad v v
Lu@ﬂiu‘dimqﬁumqaﬂqﬂuaﬂ 79U ‘l‘VillLEJUVlLﬁ]iﬁ]llﬂ']ﬁ]'lﬁLUEJﬂa']ﬂJ']ﬁﬂ‘?nlfU@LLU@WL?EJI@QQﬂ'JW?ﬁLL‘VT\T (,O<005) IWEJF’YJ']NLSUN

v | ! Lo & = | aa Y v v = o § va
GUUINNNam@ﬂWﬁWWULSUE]@aSUW Iﬂﬂﬁ?ﬂﬂ'ﬁLLGUI‘VQJELU@@@L@ﬂ%WUﬂQIﬂLumﬂj']NLTNTU?@EJ@% 0.12 %39 0.2 Vl'ﬂ‘ViﬂJﬂa@L@ﬂ
aal @ 1 1% = o a [N | wa a 1% aa o 1
"?j@lﬂﬂﬂ@%w[,u‘lwuLSULL@SU@@IUa@S‘l@IQUQQQUW 7Iﬂﬂlﬂﬁﬂmam@ﬂmaN‘UquﬂﬂqEJ.ﬂ'TW ﬂ'ﬁLmiEJll‘l‘VillG]'JEJ'QﬁLﬂEJﬂa']iJ']ﬁﬂ?J']

dy a a v I aa 4 Ié{ (Y ¥ ¥
Fewuailiselannidduidagliuiuanulutureen

ArdAey: AaeLanTaunglas, Audiegadn, audfalinnenim, Jaqdy, lnubu

Suttapreyasri et al., 2017 17



The objectives of this study were to determine the physicochemical property, drug releasing pattern,
and antibacterial efficacy of silk suture soaked in chlorhexidine gluconate (CHX). The 3/0 black silk sutures
were immersed in 0.12 9% or 0.20 % CHX for 24 hour. Then, the sutures were prepared by either dried at room
temperature (dry preparation) or stored in the CHX (wet preparation) and compared to the control untreated
silk suture in the aspect of the physicochemical property (tensile strength, surface morphology, porosity, and
existence of CHX), drug releasing pattern, and antimicrobial activity. Results showed that CHX-soaked silk
sutures exhibited greater diameter and average pore size compare to the control. There was no significant
difference of the tensile strength between CHX-soaked silk suture and control group. FTIR and EDX showed
CHX deposition on the surface and interstices of silk and burst release in first 24 hours before slow release
until the 7th day with no statistical significance between CHX groups. Antimicrobial efficacy was higher for wet-
than dry- preparation of CHX-soaked silk suture (p<0.05), while there was no significant difference between
the concentrations used. In conclusion, soaked silk suture with 0.12 % or 0.20 % CHX could accumulate and
release the CHX until the 7th day without compromising the physical properties of the sutures. The wet prepa-

ration showed better antimicrobial property without the difference between the 0.12 % or 0.2 % concentration.

Keywords: Chlorhexidine gluconate, Antimicrobial, Physio-chemical, Suture material, Silk
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Control

FUT 1 0IM9INNaes9ansIAdana oL uUdeInsInuaaanvaziuiavedlsingumuay (a-o) lnemduylyudae
paalandmunglaLunkazinTou e T5UAT (d-) uax35i0en (o) iaulvandudvuinlvaduningueivay us
laiihdydanynieaai gnas (1) uansuaneaaiandaunglawum Madvete 300x (a, d, g j, m) 1000x (b, e, h,

k, n) 4az 5000x (c, f, i, o)

Figure 1 SEM images showing the surface topography of control (a-c). After immersing in CHX and preparing

as dry (d-i) and wet (j--o), the diameter of silks are increased but did not reach the statistical

difference. Arrows (1) indicate the CHX on the silk fibrils. Magnification 300x (a, d, g, j, m), 1000x

(b, e, h, k, n) and 5000x (c, f, I, o).
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Scientific Equipment Center , PSU.
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FT-IR Spectroscopy

UM 2 08msganausiEY9BuNs USRI FT-IR iAII8e79AAY 1080-1140 cm™ wasisy C-Cl amluandulung
AIVAL(FURY) dry12(577) dry20(F3i39) wet12(Fider) wet20 GO wun75@@n§u§’v§?u2m/4ﬁuﬁwﬂaam
FunglawunuazinSeumeisiden (wet20 uay wet12) geaninlmunduiimSoudaesusis (dry20 uae dry12)

Figure 2 C-Cl infrared bonds in FT-IR spectra at 1080-1140 cm™ of the suture samples: control(red), dry12

(black), dry20(purple), wet12(green), and wet20 (blue). The FT-IR spectrum of wet20, wet12 illustrate
the larger absorbance bands compare to dry20 and dry12.

Msfnwnsioguassmaasiuiiuesdusznoy  azauvessigaanIuuUsHumLnsALduduYeIaas
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Control

FU7 3 9IM9INNA899aYsIAIBIANATOURUUABNNTIA (q, G e, g i) UazNITRATILVITINTINGNIU (b, d, £, h, j)
URUTIUaRISI9AAD SUUUININEY 9T INFAULTANNITN T IV I9ANDTUULNUA IV YU
Figure 3 SEM images (a, ¢, e, g, i) and EDX images (b, d, f, h, j). Chlorine mapping of sample sutures. The

bright orange spots show the distribution of chlorine on the surface of sutures.

M15999 1 USuseeazvessigiiuesausenavululnandunguene 9 990n153A 590 2e4A 589 EDX

Table 1 Element composition (%) of suture samples determined using EDX.

Result Type Weight %

Spectrum Label Control dry 12 dry 20 wet 12 wet 20
@ 57.92 56.52 55.97 54.36 53.66

N 14.75 13.83 14.72 13.97 15.33

O 26.70 28.55 27.43 30.07 28.88

Na 0.26 0.00 0.00 0.00 0.00

P 0.00 0.00 0.00 0.01 0.01

S 0.38 0.49 0.51 0.68 0.67

cl 0.00 0.61 1.37 0.91 1.46
Total 100.00 100.00 100.00 100.00 100.00
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Kan1sAneFUkuUNsUanUdagen teauszernandelliotegatos 7 u (UN 4) lneny
Tndunguiinw (dry12, dry20, wetl2, wet20) 31 lmdungu wet20 fiUSunanaaiendfunglaunasay
TntanUsesraeienTiunglaiumessiniy (urst lut  (cumulative drug release) gendngudulunnyaaian

24 LA BazAUAIEN1SUAREMERNIIAINILUS LN A R (115199 2)

agelldudPuniean

>
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Pl ] 2
* »
- ===dry20
4 ! el 2
== =ywet20

3004
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Mean Drugloss (mg/30cm of sutrue)
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0004

LI

FUT 4 gUuvumsantasenasiandiungbaiunainlmnduwienlu 4 susuy dsveiiar 7 3u bandunguiinwd
n1suanaseraaiendaunglaiumneeesinsiluya 24 Taluesn lnglwmndusdnaaiandauniiududuios
ay 0.20 (wet20 uay dry20) Yanvaeeeluusuiaiganilnuduiiuiigraaiondaun 1undudusosas0.12

(wet12 wag dry12)
Figure 4 Drug release profiles of chlorhexidine gluconate from sutures over 7 days. CHX-soaked silk sutures

demonstrate burst release profile over first 24 hours. The silk sutures immerse in 0.20 % CHX (wet20

and dry20) release higher amount of drug than 0.12 % CHX (wet12 and dry12)
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Figure 5 Antibacterial activity of suture samples for S. mutans, S. sanguinis and S. oralis. ** p=0.00, * p<0.05.
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The aim of this study was to compare the effect of various polishing techniques and overglazing on
the surface roughness of Vita Mark™Il blocks (70 specimens) IPS Empress CAD™blocks (70 specimens) and IPS
e.max CAD™blocks (70 specimens). First, all specimens were ground with 50-micron diamond burs to simulate
surface derived from Cerec milling system. The surface roughness was measured with a profilometer. Seventy
blocks of each type of ceramic were divided into 7 groups (10 blocks each). Groups 1 and 2 were polished
with Astropol™, groups 3 and 4 with SofLex™disc, groups 5 and 6 with OptraFine™system for 20 and 40 strokes
respectively. Group 7 was overglazed. The mean values of average surface roughness (Ra) were compared
using 3-way, 2-way and 1-way ANOVA, and Post Hoc Scheffe test ((=0.05). In Vita Mark™Il groups, the lowest
Ra was overglazed group. No significant difference in the mean surface roughness values was found between
ceramic polished with OptraFine™system 20, 40 strokes, Astropol™ 40 strokes and SofLex™disc 40 strokes,
which Ra were inferior to overglazed group. In IPS Empress CAD™groups, the lowest Ra was overglazed group.
No significant difference in the mean surface roughness values was found between ceramic polished with
OptraFine™system 20, 40 strokes, SofLex™disc 20, 40 strokes, which Ra were inferior to overglazed group.
In IPS e.max CAD™group, the lowest Ra was overglazed group, no significant difference in the mean surface
roughness values was found between ceramic polished with SofLex™disc 40 strokes and OptraFine™system
40 strokes, which Ra were inferior to overglazed group. From this study the smoothest surface for all ceramic
was found in the overglazed group. The proper polishing method for Vita Mark™Il was to polish with OptraF-
ine™20, 40 strokes, SofLex™disc 40 strokes, Astropol™ 40 strokes, IPS Empress CAD™ with OptraFine™20, 40
strokes, SofLex™disc 20, 40 strokes, and IPS e.max CAD™ with SofLex™disc 40 strokes and OptraFine™system
40 strokes.

Keywords: CAD-CAM (Computer Aided Design-Computer Aided Manufacturing), Dental ceramic, Surface

Roughness
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Table 2 Influence of ceramic, polishing method and polishing stroke on surface roughness of 3 ceramic.
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Table 3 Mean and comparison of surface roughness of different polishing methods and ¢lazed ceramic in

Vita Mark Il group.

GROUP GLAZE OPT40 SOF40 AST40 OPT20 AST20 SOF20

GLAZE (0.2073+0.0078) * * * * * *
OPT40 (0.2311+0.0063) * NS NS NS * *
SOF40 (0.2408+0.0063) * NS NS NS * *
AST40 (0.2418+0.0157) * NS NS NS * *
OPT20 (0.2500+0.0158) * NS NS NS * *
AST20 (0.2711+0.0184) * * * * * NS
SOF20 (0.2730+0.0105) * * * * * NS

NS = non significantly
OPT40 = ngugnvneaunsalmhl 40 A3
SOF40 = nquyadnveniant 40 ATS

AST40 = nguyninuealnslna 40 AFa
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* = Significantly different at P-value < 0.05
OPT20 = nguyndaeaunsilnd 20 51
SOF20 = nquyadnveniant 20 ATI

AST20 = nguyntauealnslna 20 A%1
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Figure 1 Mean surface roughness of overglazed and polished ceramic in Vita Mark™|l group.
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Table 4 Mean and comparison of surface roughness of different polishing methods and glazed ceramic in

IPS Empress CAD group.
GROUP Glaze Optrafine Soflex Astropol

Glaze (0.1860+0.0263) * * *
Optrafine (0.2859+0.0383) * NS *
Soflex (0.2904+0.0444) * NS *
Astropol  (0.4087+0.0291) * * *

NS = non significantly * = Significantly different at P-value « 0.05

Optrafine = nguiadneaunsilny Astropol = nguiadneuealnsing

Soflex = nquiadnvidausunaraiinindovegidiieanlys
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Figure 2 Mean surface roughness of overglazed and polished ceramic in IPS Empress CAD™ group.
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Table 5 Mean and comparison of surface roughness of different polishing methods and ¢lazed ceramic in

IPS e.max CAD group.
GROUP Glaze SOF40 OPT40 AST40 OPT20 SOF20 AST20

Glaze (0.1822+0.0117) * * * * x x
SOF40 (0.2671+0.0199)  * NS * * x x
OPT40 (0.2839+0.0067)  * NS * * * x
ASTA0 (0.3472+0.0329)  * * * NS NS *
OPT20 (0.3562+0.0217)  * * * NS NS *
SOF20 (0.3569+0.0187)  * * * NS NS *
AST20 (0.3972+0.0273)  * * * * * .

NS = non significantly

SOF40 = nguyadnveniand 40 s
OPT40 = nauyadneaunsiluid 40 s
AST40 = nguzadausalnsing 40 A%
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* = Significantly different at P-value < 0.05
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Figure 3 Mean surface roughness of overglazed and polished ceramic in IPS e.max CAD™ group.
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