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Infection control of dental implant hand drivers using ethanol solution

Song-YiYu, Jin-Han Lee*

Department of Prosthodontics, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

Purpose: The purpose of this study was to study the effects of the utilization of ethanol solution in infection control of dental
implant hand drivers, a common practice in dental prosthodontic clinics. Materials and Methods: Infection control methods were
divided into two groups. One swabbed with 83% ethanol gauze and the other immersed in 83% ethanol solution for 30, 60, 90,
120, 150, 180 and 300 second intervals after inoculation of the dental implant hand drivers with Staphylococcus aureus. After
measuring the number of colony forming units and analyzing the optical density, the effects of infection control in the experimental
group were compared with the positive control group without infection control after inoculation with bacteria and the negative
control group without inoculation with bacteria after sterilization. Results: The number of colony forming units and optical density
analysis showed a statistically significant difference compared to the positive control. On the other hand, there was no statistically
significant difference between the negative control and the group immersed in the 83% ethanol solution for more than 150 seconds.
Conclusion: It is recommended to use the ethanol solution as a pre-cleaning process before sterilization, since the intermediate-
level disinfection method using ethanol solution alone for the infection control of the dental implant hand driver cannot clinically

secure the sterility. (J Dent Rehabil Appl Sci 2020;36(3):158-67)
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A7 T2 L W
DN LA it (Staphylococens anrens ATCC 33592,
American Type Culture Collection, Manassas, USA)&
brain heart infusion (BHI) broth (Becton, Dickinson
and Company, Franklin Lakes, USA) <] vjx]ol] Ach
vjoFstoich ZA1E S T AF LS. anrens)S 50 ml

H (Conical tube, SPL, Pocheon, Korea)ol| @il 37°C
O] F-27]0l1A] 2417k FF wiFate] At 427k 1 x 10°
CFU/ml o] =7 5}3ict. Bat¥ el 5dd x4 ¢
ZTE At =2to]H(1.2 mm Hex Long 28 mm Hand
Driver, Osstem, Seoul, Korea) 407 Fol] A2 &S
] Qi 5 e A 01 242 )
WloFE 2ol YL 587 Rslel REE Alsict
(Table 1).

94 E24 20l §5E Al ABVE A= =)
ojo] tigh ZA¥ke] el wit (1) oEE 7 B
obWll(swab) w3} (2) olghE o] AT Fow
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Table 1. Classification of experimental groups and control
groups

Infection control ~ Time

Group method (second) N
Positive control 4
Experimental group Swab 30 4

Immersion 30 4
Immersion 60 4
Immersion 90 4
Immersion 120 4
Immersion 150 4
Immersion 180 4
Immersion 300 4
Negative control 4
FAG(Fig 1). (1) & FA L= Fato] FHFH A
3 QEeE W saons d2E WA A

5, 83% Of|€h-&(Antiseptic Ethanol, Firson, Cheonan,
Korea)& A4l 2 x 2 ARE o] &3l 30& B H
o} (2) T2 Alato]l FHEH R AEHE e tefoly
E 7= dNo 2 A 5 83% oEkZ 0] E0] Q=50
ml BHo|| Z+zZF 30%, 60X, 90X, 120X, 150%, 180X,
300% Sk ARSI o] AR A7kl T 42t
olerg FuOIN A3} ABUE Ve Eafolg AY
o] BHI broth 94| X7} E01Q&= 15 ml tubed] Y
o} X3 Y ZE HE =2to|H7} E0{QE= BHI broth
o] viX] FHE vortex (Vortex Genie-2 Shaker, Sci-
entific Industriea, New York, USA) 5} x|} QETHE
= cetolw] FHO| THES FES 2okt BHI
broth ] HiX] B A HFE XS o]&5}lo] x|}

Qe Y SeolE ARSI A BE T 7
Q@ BT AW G A3} YEUE AE ool
g opy hazoR b, W B ARS G g
A3} JEVE W= ST S YELO 2 S5t

A% YEVE WS Sehold FHoM 2 7
g Baleh] glotel Koz AT WY WA Bel 4
(colony forming unit) A<= WH3} BHI broth <] Hj
xlo FHEE SAohE Y

& Agdida. A 4
SHE M SefolE AAR BHI broth Hx]¢] §013
npo] 3 2 3]3(Acura manual 825 manual micropipette,
Socorex, Ecublens, Switzerland)& ©]-&5}%] 100 ul&
pipetting & Hw¥ 900 pl BHI broth & v x]7} E¢
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Fig. 1. Schematic drawing of the inoculation and the infection control methods. (A) Inoculation of the dental implant
hand driver with S. aureus 1 x 10* CFU/ml, (B) Swab with 2 x 2 gauze soaked with 83% ethanol solution, (C) Immersion in
83% ethanol solution, (D) Immersion in brain heart infusion broth after each infection control methods.

37°C 24 hours & ST

37°C 24 hours

I 6o ™" moONn ® >

Fig. 2. Schematic drawing of the evaluation methods of the infection control methods. (A) Vortex a BHI broth tube with
the dental implant hand driver after the infection control methods, (B) BHI broth with removal of the dental implant
hand driver, (C) Spreading on the BHI agar plates with serial dilution method from x 10° to x 10°, (D) Colony forming unit
counting after incubation of the BHI agar plates, (E) OD610 nm measurement after incubation of the BHI broth .
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1= 1 ml test tubeol] EF5}0] 108l 345 10814
S|t 3 69 BE ek 7 2% SIMjehA] e
BHI broth & ¥}x] & (Fig. 2B)S| A =8 10°H7}A]
AR E MR oS BT 100 ul A £F31 2}
Z} brain heart infusion agar plate (Glycerol, Biosesang,
Seongnam, Korea)o]] =@o}¢itt =2o] &5 % BHI
agar plateZ 37°C F-27]o| A 24A17F ZOF vl g3l
o} gelolN wl (g 2D) 199] SHE B}
BHI agar plate Y¢] CFUE A|%JT}.

@3+ BHI broth A vjx]9] S5 S-S 5] o
B2 0|83 29 Bal T Al YEVE W= =20
W& A3 BHI broth AR Hjx|E 37°C 271014
24A13F E1t vgSESiTt. HiF & BHI broth A Hijx]
£ 100 w? 96 well plated] ¥3 & Microplate reader

Z

l

S
=
A

(Sunrise absorbance reader, Tecan, Minnedorf, Switzer-
land)E ©]&5}0] 610 nmo|A SF =5 S5} th(Fig
2E).

7t AT G 4709] ol diste] dee] A IS
AlRsklct. 1Ejal A A e SHEC R 389 v
E5to] ATt Z42ke] warol] ths}o] Shapiro-Wilk
test 2 773 A& ARSI on, dizw It xolE
ARst) el SHRE T AHS Atk 1 g
< B £ 2F AR e, AF $F 95% (P <
0.05)01M SAA Fo/d< AESIAT L& FARAS
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SPSS 2 12(SPSS 26.0, IBM, Armonk, USA)S 0]-&
3o Algstgic.

PE izl &y Hel sdbH|W

37°C G270 A 24413 E<F vjFE BHI agar plate
Z 7} A9 A5HR] 28 (x 10 dilution) BHI broth
HA Hix] gfo] =TH AMRlE FGstTh(Fig. 3). A
I JETHE e SHto|HE 30X T ollghe ARE o
obll Adtol A E2|3k AA] uix|7F =2 H BHI agar
plate®] CFU & x]3 YEHE = =ato|uo] A
e e AET T AG BYE NP 2 &
d "zt vlsto] AR R FofstA A& CFU ¢

& Uehla, olehe Solo] HES AU HFZL 9
4 Yol Histol ofehge] 30% oy WA LE A

oA BAROE FoJgt ZFo l%: UFEFA T (Table 2).
BHI broth 9| BJX] & 37°C -2 7]0l| A 24A|7F vl &k
T EUEE ST A 30x 7t olehE ARE Hopd
Al o] 749 A tz 7ol vt BEAE 02 §Folgh
AFol7t §igict. ollghe &oo] A& Al AETY
At G dizTol vlgke] 30x ol AEE BE AY
oA BAF SR F2J3t AFo|E LUEFJTH(Table 3)

Fig. 3. Colony forming unit counting (1x).

) Positive control, (

) 30 seconds Swab, (C) 30 seconds Immersion,

seconds Immersion, (E) 90 seconds ImmerS|on, (F) 120 seconds Immer5|on, (G) 150 seconds Immersion, (H) 180 seconds
Immersion, (I) 300 seconds Immersion, (J) Negative control. Photographs of BHI agar plates with spreading the BHI broth

with x 10°dilution cropped by 35 mm x 35 mm.
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Table 2. S. aureus strains of implant hand drivers with infection controlled compared by positive control

Group Infection control method CFU/ml P-value
Positive control 1669167.00 £ 221542.50
Experimental group 30 seconds swab 46916.67 £ 11797.21 < 0.007#%*
30 seconds immersion 54417 £ 120.79 < 0.007#**
60 seconds immersion 201.17 £117.33 < 0.001#**
90 seconds immersion 113.33 + 93.14 < 0.007#**
120 seconds immetrsion 61.17 £ 43.52 < 0.007#**
150 seconds immetsion 0.00 £ 0.00 < 0.001 %
180 seconds immersion 0.00 £ 0.00 < 0.001 %
300 seconds immetsion 0.00 £ 0.00 < 0.001 %
Negative control 0.00 = 0.00 < 0.007#%*
Data were presented as mean £ standard deviation.
Positive control: implant hand driver; not disinfected after inoculation.
Student’s t-tests were performed due to the normality of the data compared by positive control.
*P < 0.05, %P < 0.01, #*P < 0.001.
Table 3. Optical density of implant hand drivers with infection controlled compared by positive control
Group Infection control method OD P-value
Positive control 0.47 £ 0.04
Experimental group 30 seconds swab 0.43 £ 0.04 0.087
30 seconds immersion 0.29 + 0.05 < 0.001***
60 seconds immersion 0.25 + 0.06 < 0.001***
90 seconds immersion 0.24 + 0.05 < 0.001***
120 seconds immetrsion 0.23 + 0.02 < 0.001***
150 seconds immetrsion 0.08 £ 0.12 < 0.001***
180 seconds immetrsion 0.00 = 0.00 < 0.001 %%
300 seconds immersion 0.00 = 0.00 < 0.001%%*
Negative control 0.00 £ 0.00 < 0.007%+*

Data were presented as mean * standard deviation.

Positive control: implant hand driver; not disinfected after inoculation.

Student’s t-tests were performed due to the normality of the data compared by positive control.

*P < 0.05, #*P < 0.01, #*P < 0.001.
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o] A& Alggt AdFol A F2|gt BHI broth A HY
X7} ©2E BHI agar plate®] CFU 42+ |1} YZTHE
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Fig. 4. S. aureus strains of the groups with infection
control methods compared by negative control. Negative
control: implant hand driver; not inoculated after
autoclave method. Student’s t-tests were performed
due to the normality of the data compared by negative
control. *Statistical significance P < 0.05. n.d. (no
difference).
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Fig. 5. Optical density results of the groups with infection
control methods compared by negative control. Negative
control: implant hand driver; not inoculated after
autoclave method. Student’s t-tests were performed
due to the normality of the data compared by negative
control. *Statistical significance P < 0.05. n.d. (no
difference)
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