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ABSTRACT

This experimental study aimed to evaluate the effects of two cleaning agents—Sunlight dishwashing solution
and Furano—compared with artificial saliva on the surface roughness of polyurethane retainer material at
0, 1, 3, and 6 months. Specimens were fabricated using thermoforming process and subsequently subjected
to a 28-day coffee-staining solution, followed by repeated cleaning cycles. Surface roughness was evaluated
by stylus profilometer. The effects of cleaning agent, time, and their interaction were analyzed using two-way
repeated ANOVA was used to compare groups at each time point. The results demonstrated no significant
differences in surface roughness among the cleaning-agent groups at any time point (p > 0.05). Clinically, these
findings indicate that, during long-term use of polyurethane retainers, commonly used cleaning agents do not
produce significant changes in surface roughness, supporting surface stability and the suitability of polyurethane
as a retainer material for long-term use.
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wamﬁﬂiwﬁﬁmu ANURAWY 1 ARALUAT (Zendura®) LLa:"fugﬂ@Tfmmzmumi thermoforming AXALEIN
VaIKAA I@ul"ﬁu&iﬁuﬁmmgmém{um'%fw%mmmuLmea ANSI/ADA Standard No. 188 (2024) 44
ﬁmu@iﬁ%m’mmaawaai’a@ﬁ@ﬂmﬁ@ Type 1 faw1a 50.8 x 12.7 TafiuaT uazddianuaaiaadoused
Halain £0.127 dafiuas mwé’ami“}fugﬂ %mmgnﬁmﬁaﬁ'lﬁ'u (labeling) uazFUIALIINGUNARDIGAIY

A5n13guuundng (simple random sampling) answiAnIn luiasifivaigunnd 37 °C anaaz93znINg

9169-20

IUNIINARD

Zendura’

&Ret

NN 2 wninaslunaa@nlniyiinu (Zendura®)

Proposed ANSI/ADA Standard No. 188
All Interested Parties Review: August 2024

AN 3 wuuisesanasuuuiEmiuniadununagauinaslunaiadn (@uaasgIu ADA No. 188)

d' a a o a &’
M193719N 1 m@ligﬂﬂum’imama@m%‘iumwlum‘i‘uugﬂ thermoforming (Tamburrino et al., 2020; ANSI/ADA,
2024)

Table 1. Heating and cooling time adopted during the thermoforming process. The cooling was carried
out at room temperature and at a pressure of 4 bar.

Material Heating Time (s)  Cooling Time (s)

Duran 30 60
Biolon 40 50
Zendura 35 50

1.0mm (0.040") Thickness (Zendura REF 9169/9169-20, 9171/9171-20)

Temperature Heating Time Pressure Code
MiniSTAR® 220°C 45 sec >4 Bar 152
MiniSTAR® S 220°C 40 sec 24 Bar 142
Biostar® 220°C 55sec =5 Bar 172
Drufomat Scan 1 min 30 sec 24 Bar
Erkodent® Units 205°C-210°C 1 min 40 sec
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UHWHINTTUUINGNAIDE1IUAZIRABWNITNARDI (Methodology Flow Chart)

Research methodology (N = 24)

naaNaaay (Experimental) (n = 16) NaNAILAX (Control) (n = 8)
Staining nuw 28 1% wianaiiaa 28

TO: NaWLINTAUNIINIANMNELD1A (Baseline)

nsnagau NANNARDY NENAILAN

- Surface roughness Sunlight® (12) Furano® (12) Artificial saliva (12)

50U 4=T1=1 150w

nsnagau NYNNARDY NENAILAN

- Surface roughness Sunlight® (12) Furano® (12) Artificial saliva (12)

soufi12=T2 =3 1fau

nMsnagau nNaANANDY NaNAILAN

- Surface roughness Sunlight® (12) Furano® (12) Artificial saliva (12)

souUfi 24=T3 =6 1Aan

nsnagau NANNARDY NENAILAN

- Surface roughness Sunlight® (12) Furano® (12) Artificial saliva (12)

Was1aasmsdasanmsldnuasiuazifonagoulszanimwuestingnvhanuszaa %mmmjumaaw:gﬂ
wrluasazaronunwiduiaan 28 14 I@UL@’%’ﬂumia:mﬂﬂﬁtLW@mﬁﬁLLu:m;‘Tmﬁ@ uazAIA RN AFIIRZANY
Tugalndifnsgmunnfisnenis 37°C lug Incubator \flaasurmuaisdnedassiinasu (Distiled water) uazifiulu
ianafisadl 37°C ﬁaut%gjmzmumsﬁwmmaf:m@mmaunm iennenuszarefidnsudadu 3 ngu
@un Sunlight® Furano® uaz ihanefisy Tasvanuazanasin 24 sou Wiesassmsreanuazanauuuls
gIrausze1aslaiay 1 a3slutaonm 6 iaw @rmLLmﬂﬁﬁﬁﬁwuﬁﬁ‘lﬂﬂNﬂﬁﬁﬂ (ADLATUULBZIZHZLINN
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wazfulwianeofioud 37°C szwisseumsvnanuszena I@]Uﬁﬂ’lim%ﬂuﬁ’]iﬂ:mﬂl%ﬂnﬂﬂ%@%ﬁdﬁm‘mun’li
ANANURZENA

miﬂiuﬁummmgm:ﬁaﬁwLﬁumi@‘hzlLﬂ%"aai'@mwmgm‘szﬁﬂﬁ@ﬁﬁé’uﬁa (stylus profilometer; Surfcorder
SE-1700, Kosaka, Japan) $#%@ cut-off length 0.25 4%. UAZ traverse length =2.5 4y, MRAIIALNTITIAL 2
pm meldussnalafin 1 mN FAUWARAIUHILT I IAINE9TUN Fusuaz 3 Assludunieanein uazin

fadsadw el Ra (Arithmetic average roughness; Ra) e ki lunsiiaeinaaia
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° P 2 Y a & a o '
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NIEUIWNITDNFLAZYINANUFZENAANTO LN

N 4 Lﬂ?ﬂﬁﬂmwmgmszﬁa (stylus profilometer)

N13ILATITHNEDA

maAesranaazllysunsn IBM SPSS Statistics, Version 29 (IBM Corp., Armonk, NY, USA) laaiansan
N1IN3231867 (Normality test) maaﬂ’agaa:imiﬁ:ﬁﬁw Shapiro-Wilk test LazAIRAFAUAMNULUTUTIWIZHIN
ﬂ@;&l(ﬁ’]ﬂ Levene’s test ﬂ’]iL'ﬂ%EﬁJLﬁﬂUNaﬂlad“ﬁﬁﬂﬁWiﬁﬁﬂﬁ’]Nﬁ:aﬁﬂ LLa:nm@iamwm?nszﬁwaamaﬂu

WANFANTINWUTIZONIATIZWA Y two-way repeated ANOVA fnuaszauiiddyneaiian 0.05

NAN13IAY

AANTIVIEA (Ra) Qn"imﬁzﬁﬁm two-way repeated ANOVA Hamaasnz# lwuaniwananvassiiass

o

inAnuazana (F(4,10)=1.762, p=0.213, partial N?=0.413) liwudninananvasianadrsfnodan

]

(F(3,30)=1.654, p=0.198, partial N2=0.142) uazldwuljsunussznitsaiuazsiassinnnuazena

(F(12,30)=0.873, p=0.582, partial 2=0.259) ﬁmgﬂ"l@i’d’l ﬂ’nw;mzﬁ’svl;il,ﬂﬁ'w!,l,ﬂmamqﬁﬁymm’ymmw

NRLAZANTRARITTINANURZD1A

A13191 2 ALaRY + fshul,ﬁmLuummgﬁumaammmgmzﬂa (Ra) FUUNANUNFUUAZTIIIN

#1371ANE1A 0 L@@ (TO) 1 1an (T1) 3 10w (T2) 6 LAaw (T3)
ﬂ@;&l‘ﬁl 1 Sunlight® 0.189 £ 0.019 0.267 + 0.033 0.267 £ 0.033 0.256 = 0.038
ﬂfﬂ'&l‘ﬁl 2 Furano® 0.233 £ 0.033 0.233 £ 0.000 0.233 £ 0.000 0.222 + 0.038

q

naNfl 3 ﬁﬂmmﬁﬂu (QISTGEN)) 0.211 = 0.051 0.211 = 0.051 0.211 £ 0.019 0.211 £ 0.019

q
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Surface Roughness (Ra)

0.35
Group

B Gl (Sunlight)
I G2 (Furano)
B G3 (Control)

0.30 1

0.25

0.20 1

Mean Ra

0.15 A

0.10

0.05

0.00 -

TO T1 T2 T3
(0 month) (1 month) (3 months) (6 months)

Time
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lasajd wazesasvinanuazena deanuejvsziiveanaslanaiadniinuinaizdalnigTinuiinng
wWisnudasdndasaugasnm udliuandwiuedsiidbimdymeafianisznivnguasienuazatalunn
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shanusza1aluinwisslagnifenlddienangiudiuanuuaned9we9aT active fuanarsnuingalad
iaa;ﬂﬁu,mi;*ﬁ'@ﬁa Standard Protocol Lmzwamaamsv‘hmma:mmiaqmauu”ﬁmaa’i’a@;maﬂuwmaﬁﬂ%mmua{
5AIF13YIN1AUFZ011 551NN Home-based used fivnldlaing leun dnendrsaudwa Sunlight® uas
Furano® §3latagfinsnanasluinuisodulauntasn

mydszifiuanunyuszilunuies HilaLANNNIAI8LA389 stylus profilometer Tap N Ra (arithmetic average
roughness) 6’1’1*4Lﬂumiwﬁmﬁmmgmﬁl‘ﬁr‘fuazhdLLwivimﬂlunﬂiﬁﬂmﬁuﬁﬁ’aqmaﬁ’ummsu LRZENNTD
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8@
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NUsZBLITUAY LANTIeNz¥naia ldwuanuuandsadslvodan



)
aoinlwdonadin mﬂ%\ﬂmmiﬁﬁmwa:mxﬂmuﬁmu:ﬁwaau?ﬁmjmﬁm Tuszozoinlidginadaniny
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wansidsuutasfidaiandniialunsdiidu mmﬁ'@/ﬁtm%%”@m’auga w3adl nFuNELdwIaIWInUIN
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°uaai’a@;miﬁﬂmﬁwuiwmiﬁwmmazmmzagiu‘*ﬁw pH fdlu Neutral 71 Mild acidic uaz mild alkaline lag
Sunlight® Gaiidlnaidss Neutral mnﬁq@] (pH = 6.99) s3I uNIAsausasnINIAE Furano® (pH = 6.29)
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LL@Iﬂ’]SL?ﬁNﬂW?ﬂiZLN%L‘D\‘]’ﬂﬂﬂ’]ﬂ LT% SEM %38 AFM E]’]"i]"D”JEJE’]‘D'll’]Elﬂ’l’]&lLl]ailul,l,'l]ﬂx‘li&@ﬂﬁuw’)vl,ﬂﬂﬂﬁﬂﬂ“ﬂu
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