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Figure 1 Preparing dust
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Table 1  Products name and composition of the materials

used in this study.

Wironium Bego ,Canada  Cobalt-chrome alloy
Vertex heat Vertex- WAAMATLAN
curing acrylics  Dental, (Methyl methacrylate)
Netherlands
Unifast Trad GC ,USA WaNIASLan
(Methyl methacrylate)
IPS e.max Ivoclar AfluulaTaing
press Vivadent, (Conventional lithium
Liechtenstein = disilicate glass
ceramics)
Argen Z HT Argen, USA.  wweslalivain
GRRFISTENIEREN]

(High Translucency

Zirconia)
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AN51991 2 FnTauarAEIsaU (Shofy, Inc., Kyoto,Japan)

Table 2

CGL)
Tasalanglauaanlasiley

azasanvliauNmeANFaud miuYhg iy
Wignuaveyasanviauumeaueadmsusi
ATOUAUTIATI

Polishing burs and rotational speed (Shofu, Inc., Kyoto, Japan)

YaRINgo
Wansefiudthma (Lab Series Coral)
¥aesdalaudthma (Brown Silicone point)
Men9@alaudlen (Green Silicone point)
wanseanslus (Lab Carbine HP)
181938 lAUEMGN (Acrylic Point Dark Grey)
Thensdalaudima (Acrylic Point Dark Brown)
Me9BalaumIgeu (Acrylic Point Light Grey)

ansIsnsa (sau/unil)
5,000
5,000
5,000
5,000
5,000
5,000
5,000

A a o an
ﬂi@UWuL‘UiWNﬂﬁmﬂMlWUaLﬂﬁ Dura-green

Ceramisté Standard

Ceramisté Ultra
Ceramisté Ultra Il

psauTiugeslaile Dura-green DIA

ZilLMaster Coarse (Green banded shank)
ZiLMaster Medium (Blue banded shank)
ZiLMaster Fine (Yellow banded shank)
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Figure 2 Diameter measurement from the shortest

distance of parallel tangent lines.
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Figure 3 Percentage of dust particle size
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Figure 4 Particle size of dust generated from cobalt-
chromium metal grinding.
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Figure 5 Particle size of dust generated from heat-cured  Figure 6 Particle size of dust generated from self-curing
acrylic grinding. acrylic grinding.
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Figure 7 Particle size of dust generated from lithium disilicate ~ Figure 8 Particle size of dust generated from zirconia grinding
grinding.
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Table 3  Primary elements of the prosthetic dental materials used in the study

Tanslavoanlaside Tavoan lasifioy
pyAsanTiauNMesAINSoU AsUBU
2¥AIANTRAUNMBALDS AsUBU
wsfindwfienla@@ineg (IPS e.max press) Fanau

woslawily (Argen HT) ERHGIDEN
wnsefudima shensdalaudiaa wensdalaudden AsUBU Faneu evaliion wan
fanseAsiun MNuAey lavead lasiiey
Wedalaudndy  Werdalaudina ASUBU FAneu
Ceramisté Ultra | / Ceramisté Ultra Wl

Dura-green ATueu Fanew oxgliley
Dura-White

Ceramisté Standard

Dura-green DIA

ZiLMaster Coarse, Medium, Fine
M NTalAudsau

M5 4 JUTIewunInndeanIsmiBiinaseunuudensia
Table 4  Dust shape from scanning electron microscopy (SEM)

uriawuuldasiaue - eyAsanviavnmIgALS U
(Irregular rod like) - Tavzlausailasdeu

- Lab coral
iz (rregular) wuluynianuaginge

- Tavglavead lasilley
- Lab coral
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Table 4 Dust shape from scanning electron microscopy (SEM) (continue)

azifin (Flake) - pzAsanviauumeausen/
ALY
- ZiLMaster
N12NEY (Aggregated) wulunnianuaziinge
nau (Spherical) - heTalauduny/den
naus (Spheroidal) - Dura-White
41U (Round) - Dura-green
- ZiLMaster
- hensalaudinna/ fmndy/
GV
Wy (Angular) -lavelavaad lasulley
axifin (Flake) - pAsanydauNmenusou /
AU

UnI5ad

Tumsnwioumevesuluusazdeddm  wau Tasideu Tavead dnifia asanesdfaty wazgu
Ingdvurneylurag 189 5 Lulasiuns aeandeady  fludioy Miinannszuaunsnsedaudduiesufjiinng
nsAnwwes Brune uazanglud a.a 1980 L ivhmsdnw  Tagldndesganssmiuuuldias nans@nwmuitvun
YUIARAENIINTEILFeteyNIAfIg 9 leud Bl wei  veseymadalvgfivuinidnnit 5 lulasng Feeyane

Khon Kaen University Dental Journal



Page 78 |

b
=)
)
(3
)
(3
c
=
N
=
>
&
>
N
Ul
o
&

vwa 1- 5 lulasiuns annsadluiasnauaudon
uaveynavesuifvuinesndt 1 lulasiuas @wnsa
dludsuinnnsauien Selinadensuaniudsufednia
Franunsndrlluduiendmaseguamld ° uananil
nsnsetanwesladonud uiifivuineyniaidnnin 1
lulasiuns lunniansowagiadedld dufunadentld
gunsaldesiudu 1wy nii1nin msdenminninid
Usgdvsamlunisnsesuruinidnle Ineialuntining
Houldnmenisunmg Ae Min1NN95 way ninInaulle
N9NTUINNY (Surgical mask) AILLINTZIUNTHARA
Lnauive National Institute for Occupational Safety and
Health (NIOSH) Usgimaansgaiuini wianin N95 fas
amsonseseynaidvua 0.3 lulasuns Ifegrates
95 %’ 91nN13ANWIT KLU IMIIN1NUeE e
Usgdvsamlunsnsesduldsnitdinnsgiu Geeain
mnnstaliuuuiulunth liAnnstalvaveseineld
® drunninewndenianisunmd wunaiunsadesiu
Auiiiluinoymaliiu 2.5 laulasiums 16#es 60-70% °
Fatuntsdostud urundnlagld nianan N95 way
wihnneudEN1INIsuInge199zdsliiieane wniinis
nsetausstanmisnselunaeadulu vieldiadosgn

01 Ansan

W3R Uga (High volume evacuator) 1 usiu
USinauugditan vhldlasmsdnstunuuasgeiondsnn
nansedauimnads Aevazihsunuldlulinvedie'?
uenninseenuuUTFUUTE BN AluABTnTuAn I
Thmunzauniuninsigiu tdunisyrvanusuiaudu
a1mail uazdolsasg qld FafuFsnmsnaeunmam
omaluaddnifuanssuegwainaue uenainazsiy
afdunndouiivaondelunsihau feduaunn
Uaeadglviiugithefiduniuuinmsdnig®

oynavesuiidvwialvginit 10 lulasiuns
wulalulanglaveadlasifon wagiie@alaudvndy
wazdtnaiilddnozaianadavudieaues dannswy
oynAfsivuaninnd 10 lulasiuns Tuersdalaud
wdunasdinailddaozasanviatudienues a1
W osnnandnisuaneyniad dvuralug asludae
Funaiuldainaimndesganssaudiannsousuudes
510 (JUT 9) Teszwinenisnsedaeiavinlieynia
wianiungneenld

v
& a o o

NURIVINI819TALANE N NTLIINa D9 SEM USLIu?

31J17i 9
anAstAoayniAvwalvgnd 100 lulasiuns

Figure 9 The surface of the dark gray silicone rubber bur from
the SEM image, where the arrow is pointing, shows a
particle larger than 100 micrometers.
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Grinding and Polishing of Prosthodontic Materials
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Research Article

Abstract

Objective: This study is an observational research aimed to investigating the size and shape of the dust particles.

Materials and Methods: The material used is a cobalt chromium metal alloy, heat-cured acrylic for denture bases and self-cured acrylic
for temporary crowns, lithium disilicate ceramic and zirconia used for making crowns. Samples of the materials are polished to achieve
smoothness, using a set of dental burs of each material. Polishing in transparent box with contained a personal dust collection filter
located approximately 30 centimeters away from the grinding point. The grinding arranged in order from the most coarse to the finest
dental burs. Each grinding bur performs grinding three times, with each session lasting 3 minutes. The filter paper that has accumulated
dust from each grinding process is to be examined under a scanning electron microscope (SEM). The images obtained are processed
their size using the ImageJ software. Quantitative elemental analysis equipment was used to determine the quantity and proportion of
elements.

Results: The study finds that the majority of dust particles in each sample were within the size range of 1 to 5 micrometers, which is
small enough to reach the bronchioles in the lungs. Some of the elements found in certain materials, such as cobalt and chromium
from metal dust, are associated with respiratory diseases like pneumoconiosis. Additionally, dust particles from silica are known to cause
silicosis. Furthermore, some dust particles had sharp or angular shapes can cause damage to the eyes and tissues in the respiratory
system.

Conclusion: The size, shape and composition of the dust particles can cause risks to the respiratory system.
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