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Extraction characteristics of dental polymer—based hand instruments
Tae-Yang Kim', Min-Jeong Lee’, Eun-Mi Choi*’

'Department of Biomaterials, College of Dentistry, Yonsei University, Seoul, Korea
ZDepaﬁmen[ of Dental Hygiene, Kyungdong University, Wonju, Korea

The purpose of this study is to analyze hazardous substances that can be eluted from polymer instruments used in dentistry
in vitro, In the study, Dental polymer based hand instruments were eluted with exaggerated conditions (4 g/20 mL, 50 C, 72 h)
in accordance with ISO 10993-12:2021, Appearance, pH, potassium permanganate-reducible substances, UV spectrum, residue
on evaporation, and heavy metals. The additional test was performed by GC/MS for Bisphenol A. As a result, the extracts
of 10 types of dental polymer based hand instruments showed colorless, transparent, and no foreign substances, pH was between
0.9 to 1.7. the difference in potassium permanganate consumption was 0.1 to 0.5 mL. The absorbance (220~350 nm) was
less than 0.05, and the evaporation residue was 0.5 to 0.8 mg. Concentration of Pb was less than 4 ppm, and BPA was not
detected in all extracts, It was confirmed that the 10 types of polymer materials used in this study did not exceed the regulated
amount of hazardous substances set by the domestic regulatory body (Ministry of Food and Drug Safety (MFDS), Korea). These
results suggest that these polymers could be safely used in the oral cavity as dental instruments.
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Table 1. Polymer based hand instruments used in this study
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Code Instrument Polymer names
A Intra Oral Camera PEI (Polyetherimide)
(Camstar H, DENTALL, Gyeonggi, Korea)
Oral Scanner tip -
B (Medit-1500, MEDIT, Seoul, Korea) PEI (Polyetherimide)
Surgical retractor
C (OptraGate, Ivoclar Vivadent AG, Schaan, Liechtenstein) PE (Polyethylene)
Water pick tip .
PEI (Polyeth d
D (AQ-230, Aquapick, Seoul, Korea) (Polyetherimide)
Implant scaler .
E (Premier Implant Scaler, Premier Dental Products co, PA, USA) PA (Polyamide)
Plastic impression tray
PS (Pol
F (eDENT, Seoul, Korea) S (Polystyrene)
) ' . PP (Polypropylene)
G (D|sPOSAlBTge;\S(ETNg;pﬁgblce:osyr:c?f o, Japan) PEI (Polyetherimide)
’ » 1010, Yap PE (Polyethylene)
! Dental Floss Holder FE)EF; Egg:ygtfgﬁ;ee))
(FLOSSAID Dental Floss Holder, FlossAid Co,, CA, USA) Y
PE (Polyethylene)
| Plastic dental mirror PP (Polypropylene)
(Hanil Dental, Gyeonggi, Korea) ABS (Acrylonitrile butadiene styrene)
3D Printing surgical forceps i (Polypropylehe)
J (TC-80DP, Graphy inc., Seoul, Korea) PEI (Polyetherimice)
 Srapnyne., ’ PE (Polyethylene)
20 mLE AN 2 o R ARlch Ao W FAFEY 8 olg3te] 105 TN 1ARE Az F w714 AAAE
S AAs=Y AHE 0.002 mol/L I HAELFNe] 2}o) (XS105, Mettler-toledo AG, Greifensee, Switzerland)< ©
2 dzsan g9 A gAY
4) RV FETAHEH 6) S5
AdE 7ML FAPEAE HEE ot T8k |5= 40 mLE FHoko] #HE& ZAH(Duksan, Ansan,
A9 AR REEFFESAH wel EgE A Korea) 2 mL ¥ & 8 mLE Yol & 50 mLE HAYo R
(Epoch, Biotek, Winooski, VT, USA)E o]&3}e] =3+ 3tk FEF N (Deajung Chemicals&Metals, Siheung,

Korea) 40 mLE 3t Ze wHo 2 229t A
v A Bsh}EF(Junsei Chemical Co., Tokyo, Japan)
27} Hc};q '0‘ o] o]—og HﬂAﬂ u]]ﬁ
slmepurt 284 Selsec
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Table 2, Operating conditions for GC/MS
Item Analytical Condition
Instrument GC/MS Agilent Technologies 7826A GC / 5977E MS
Column HP-5MS Ultra Inert (30 mx250 um, 0.25 um)
Oven Temp. 40 ¢ — 5 ¢/min — 50, c (0 min) H'5 c/min — 80 c (2 min) — 10 ¢/min —
120 ¢ (6 min) — 10 ¢/min — 280 ¢ (1 min) — 320 ¢
Injection Temp. 250 ¢
Detector Temp. 270 ©
Injector Type Split less
Acq. Mode SIM (Selected lon: 119, 213, 228)

Table 3. Target substance

Compound Molecular Weight (g/mol) Retention Time (RT, min) CAS No,

Bisphenol A 228 316 80-05-7
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Table 4, Results of dissolution test
Classification A B C D E F G H J
Appearance Colorless, Transparent with No Foreign Substances
Bubbles (sec) 20 15 18 25 25 30 18 25 21 15
pH 09 11 12 10 12 11 11 10 07 12
Potassium
Permanganate-reducible 05 01 0.2 05 01 02 0.2 04 05 0.2
Substances (mL)

UV-Vis 220-240 nm  0.038 0.041 0.046 0.011 0.011 0.030 0.020 0.013 0.026 0.013
Spectrum  241-350 nm 0.043 0.036 0.035 0.017 0.010 0.029 0.013 0,015 0.021 0.012
Residue After E \i

eelde Aer Bvaporation g5 06 05 06 05 07 08 08 05 07

(mg)
Heavy Metal (Pb)
BPA ug/mL

No Darker than Control

Not Detected
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Table 5. Detection result for each sample

Compound A B C D E Average LOD LOQ

N. D N. D N. D N. D N. D
Bisphenol A F G H | J N. D 0.23 0.71
N. D N. D N. D N. D N. D

*Limits of detection (LOD) = 33%¢ /S
*Limits of quantitation (LOQ) = 10*¢ /S
*N. D: Not detected
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Figure 2, The graph of detection result of STD 2

4+ Befecied lon (211.3) STOX10IZ.D a3 = S {32 CEC-30 J06 man, 28 scams} (*7]_
By 5 R 1dmn Z x6? e 2133
H T i T = i
IS e 2 . 2 =]
1.5 E“ et 7
1254 2 gg &
B = 2
4 £ .
478 B ]
L1 - . 3
0z
0254 2
a i 14 1181
o 1
s = @z & ¥z = Hsz = 2 e ks
Acprmition Teme (min) Acomrdon Teme [mar W -m-Charge (miz)
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2 A7 542 KoM ARRE= AR} 7]FA 52 7 e HEEES £ fFtelth dTtA=
A2 LFAA E717 85717190 tidte] 1SO 10993-12:20219] ¥ ol whe} 33} S /& o]-8ate] =4 g/20
mL, 50 C, 72 h)ollx &&=t &5 A4, pH, HREFSHANEL, AHRESTHEY, SUFF
Al g TS AL B3 BPA (bisphenol A) €% 7FsAS ERI8H] $l5te] ZA A2 nkE e/ A TR A 7]
(7826A GC/3977E MS, Agilent Technologies, Santa Clara, CA, USA)E o]&3lo] 855 U BPA kg 4310
AT XA AEAA E717 1059 §EES BT A FHEaL, olsdo] A ettt §5+59 pHe
0.9~1.7, Tg7bar2E 2H)gke] Zh= 0,105 mL, FFE(220~350 nm)i= 0,057 7k, FHRFHE 0.5~0.8 mg, H(pb)
4 ppm ©JstJ oM, BPAE AEHA &okrh & ATtollA ARE 1059 At 222 W A7 B (2] oA ol A
Aok Sl SR AISS 2HEHA] s IS 4 dlen, olfsh A= B ATtolA] BAE dRA &7
T4 WellA HsHA ARl 7hsst Ao 2 AR E AT

—_

Alolcto] @ 1EA, XHE 7T, AE, £E2E
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