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ABSTRACT
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This study attempted to minimize the risk of hospital infection by ultrasonic gel by using hand sanitizer with
microorganism removal effect as an ultrasonic propagation medium. As a research method, Near field group,
Vertical distance, and Horizontal distance evaluations were conducted using various probe covers on Samsung
Medison's R7 ultrasonic equipment, and through grayscale evaluation, we tried to find the ethanol content of the
hand sanitizer that can obtain an image that is most similar to the grayscale level of the ultrasonic gel. As a
result of analysis using the Image J program, the combination of Latex cover and 70% ethanol gel was the best
in terms of image quality, and this combination is thought to provide an effect of preventing infection while
maintaining image quality similar to that of using ultrasonic gel.
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II. MATERIAL AND METHODS

1. 237

B oo = SONOACE R7(Samsung medisonA},
ghar) 259k e et EE3 ZE H(Convex probe)
o} A% > & H(Linear probe)E A8l FAS
H7}317] 91l 040GSE(CIRSA}, W] =) vz %S
i d4 AES ARESEolTh

2. Ag9y

2.1. Ad AR

A F QP A 2 HE Qe FoR b2
N EFL 54.7%, 62%, 70%, 80% TFe] &£ A= A
S o] g3ttt 28 AW AA 7|ES AYs)

3 FEk7] A9 H2Ado] &old AlFE T ZEH
A 9] AHE The e AlF SR AT A E Al
%2 Fig. 13} 2o H]d W(Plastic wrap), H'dd7}
(Plastic glove), #}o]2~ #|o]3(Rice paper), Z}E 2~
719 (Latex cover), H| 7} (Tegarderum), 8+ Z &3}
3 2 B AW (USKI507E) 7} AF&-5 A Th.

(a) Plastic wrap (b) Plastic glove (c) Rice paper

(d) Latex cover

(e) Tegaderm
Fig. 1. Type of ultrasound probe cover.

(f) USK1507E

19} CIRSAF
1 040GSE TFHZ# =<w} oAb i o] &
hya

Table 1. Criteria for each evaluation Group

Group Criteria
1 target 1+£0.1 mm
2 target 2+0.1 mm
Near field 3 target 3+0.1 mm
4 target 4+0.1 mm
5 target 5+0.1 mm
4th 3+0.3 cm
Vertical distance
9th 8+0.8 cm
4 cm 540.5 cm
Horizontal distance
9 cm 12+1.2cm
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Fig. 2. Near field group.
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Fig. 4. Horizontal distance group.
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Fig. 5. Gray scale group.
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II. RESULT
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A Study on Phantom Image Resolution Evaluation using Various Ultrasound Probe Covers and Hand Sanitizers

o= gtex AW, HIMY, ST TR HEAY
g H37E el A 99 48 5 A

=2 T

Table 2. Results of measurements in the Near field group

1ZH9 del A ol S4e] hssralnt.

Cover Type Target 1 Target 2 Target 3 Target 4 Target 5
non-cover 1.06 + 0.03 2.08 + 0.04 3.06 + 0.02 3.99 + 0.05 4.84 + 0.04
Plastic wrap N/A 2.04 + 0.05 3.04 = 0.05 399 + 0.03 4.75 + 0.03
Plastic glove N/A 2.08 + 0.03 3.06 = 0.03 4.00 = 0.03 4.83 + 0.04
Rice paper 1.50 + 0.04 2.61 £ 0.02 3.59 + 0.05 4.53 + 0.03 5.32 + 0.03
Latex cover 1.06 + 0.03 2.09 + 0.02 3.03 + 0.03 4.06 + 0.04 5.01 + 0.03
Tegaderm 1.06 + 0.02 2.09 + 0.02 3.05 + 0.05 4.02 + 0.05 4.85 + 0.04
USK 1507E 0.99 + 0.04 2.00 + 0.03 3.02 + 0.04 4.00+ 0.04 4.68 + 0.04
% Unit: mm

FA AT SA(Vertical distance group) 23}

AMG Mg Znsh 77he] Auol
et FAAY 54 Al aLske] Table 3¢ Ut}
el FAAE = E23 X H(convex
prove)E AH&ste] F5silon 2 Aol A
g 16709] EpAe] B ehbEA S Helsa 4
Aol oA B AZEA o Aglwk SA T E 7}
71L& 4 A Bl A 3+£0.3 cm, 9HA B}l A
8+0.8 cmeo|th. A3 A3t e7o] AW BF 52 W
Fog 16719 Epo] TEEHI 4 A 2} oA
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Table 3. Results of measurements in the Vertical
distance group

Vertical Measurement

cover Type -
4 cm 9 cm Target Decision
non-cover 2.79 £ 0.02 7.61 + 0.03 16 acceptance
Plastic wrap 2.73 + 0.02 7.51 + 0.01 16  acceptance
Plastic glove 2.80 + 0.02 7.48 + 0.02 16  acceptance
Rice paper 2.88 + 0.01 7.71 + 0.04 16 acceptance
Latex cover 2.80 = 0.01 7.54 = 0.03 16 acceptance
Tegaderm 2.78 £ 0.03 7.60 + 0.04 16 acceptance
USK 1507E  2.75 + 0.03 7.48 + 0.01 16  acceptance
s Unit: cm

3. #8432 =3 (Horizontal distance group) A3}
AW E AFEsHA] Zo 2B} Zhzte] Ano
et 5 A2 54 A3E vt Table 40

B9 1;} _r.xﬂﬂa] SA42 B=3% X F H(convex

T2 4 cme}

cm X]%M T%HFJA EPAE 670l 7t ERAL A}
ol9] 2+AL 1 em ©]al B7} 7] 5+0.5 cmo|t}.
TAAZ 9 em Ao £33 AL 7

A Atolo] ZFA L 2 emo|™ H7F 7]E2 12+1.2 cm
oJt}.

A9 A7 6709 AW EFA 4 om A9 &
BAE F4ed= 71=H e A7 ghel vErs
oh e vid s, vd gt det 299 ZEH
AWM= 9 eom A HNA B 77 B #EE A
er ok,

4. X2 H FAB(Probe Cover)2] FTA FTHH7}

A8 G, FAAY 9, FEAE 99 Al
74 BIVE Eske] AWME AFESHA & AFE ]
xauel vugds u /M Ags AME Hrtet
o] Table 5 YERH AT

A9 A vidy vdgge A 999
TR doold FAFem HriEglen At
>89 TZH A= 5#% o5 std Ast=
9 cm THAY SAA FAFoRE H7LEIA
glo] 2 o] ¥ = AME Al Eoll M ALg3fof g2
2 AR em FAZ STk EAR o] B
Atk mEkA 6719 AW F AW ARt Frt
s wol A= ghe s AW} HIHe] 28
H AME A o= e

776



"J. Korean Soc. Radiol., Vol. 18, No. 6, November 2024"

Table 4. Results of measurements in the Horizontal distance group

Horizontal Measurement

cover Type
4 cm Target Decision 9 cm Target Decision
non-cover 5.04 £ 0.02 6 acceptance 11.93 £ 0.07 7 acceptance
Plastic wrap 5.13 £ 0.05 6 acceptance N/A 6 failure
Plastic glove 5.16 £ 0.01 6 acceptance N/A 6 failure
Rice paper 5.03 = 0.03 6 acceptance 12.01 = 0.05 7 acceptance
Latex cover 5.07 £ 0.02 6 acceptance 11.95 + 0.05 7 acceptance
Tega-derm 5.09 = 0.01 6 acceptance 12.02 = 0.05 7 acceptance
USK 1507E 5.09 + 0.03 6 acceptance N/A [ failure
s Unit: cm
37 =z gl ~ H719 & 7}A] 98 o
Table 5. Results of measurements d7hs101 2l el AAm s H7kE S 7P RES ol
vertical Horizontal &3dte]l dE AAsgnh & ATl M E
cover Type Near field distance distance = - o ) =)
=43 Qe 4ol 3 em AfolH o] F2E
non-cover acceptance acceptance acceptance _
; ; : o] FHSHA & Aldo] 180° o] A4
Plastic wrap failure acceptance failure so o N .
o 9HO o0xT =2 =45
Plastic glove failure acceptance failure o= A= A w ROIE S48k Table 691
Rice paper failure acceptance acceptance ]/]'H'IH 911:]'
Latex cover acceptance acceptance acceptance A7 AF AWS AFEsA] &3 2oTAL o]
Tegaderm acceptance acceptance acceptance - —
: Skl A2 G FAAEL 39, 56, 67, 90, 104,
USK 1507E acceptance acceptance failure - B
143011 o] 7S ¥E WAgew sglrh 11
_ = A7y 7FAF S-A S A ) 71—‘—
5, §]411E(Gray scale)-°—] Q-@ajl_ Ea v E%l—‘Ll' ]’o T }\_ = A 7k ﬂtﬂg}
o ElL FEko] 23S dubAHo] % Ls Al o
J—EH 7JH12/\]—>9—O]—X] OLOD% z%v‘l—}ﬁa}‘% O] ] = 130‘4 i = =1 = - U _1_.1:!‘)’}‘ ]'
= 9gat by fAbSioa austah o A
$3h= BEY 2edgAE B A5g S 0T O T e
o ghel s Aol B 54% & A5AE 2§k
Qe HAg B ATNA ALEI & 2EAsH
° e ! e o = 7 231 oJako] A o
L AL g ako] FAlglol 11, 35, 73, 97, 110, 1332
AME 2] ALGR AN Dol 74 i
o . = . - N 2 FF FAAg} Apolry b AA LAl 2
S waskr] 98 AMES et M e N Lo
. - el sy A AW} ClEE 70%S] & A5AE 9 A
23 X E H(convex prove)E A83te] E531S] .
p 1 o abo] = Al 7lo =
o G g o BLEEO. cdo . sk d7e] HAlglo] 31, 57, 64, 91, 100, 1352 ¥
o AREE EnmAL oEE TR 54%, 2%, L o sl 7ho o
o PR A9 7bg AR e el webA
0%, 80%°lth. 7AW = 67 B5F Aol 283544 - _ L _
_ ] _ g1g ol 70% I =98kl AHEE ) 7}
%x A AFY FERAIA b At _
2 83 Aow A
Table 6. Results of measurements in pixel value of Gray scale
cover Standard Pixcel value (Non-cover)
Type 1 2 3 4 5 6
non-cover 39 56 67 90 104 143
cover 54% 62% 70% 80%

Type 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Latex cover 11 35 73 97 110 133 40 62 76 102 109 137 31 57 64 91 100 135 32 52 73 100 115 143
deviation 28+21+6+7+6+10 = 78 1+6+9+12+5+6 = 39 8+1+3+1+4+8 = 25 T+4+6+10+11+0 = 38
Tegaderm 23 62 78 96 106 129 26 50 63 84 101 130 21 46 76 97 101 115 23 47 72 105 117 137
deviation 16+6+11+6+2+14 = 55 13+6+4+6+3+13 = 45 18+10+9+7+3+28 = 75 16+9+5+15+13+6 = 64

777



A Study on Phantom Image Resolution Evaluation using Various Ultrasound Probe Covers and Hand Sanitizers

IV. DISCUSSION
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V. CONCLUSION
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