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Effect of a CPR Educational Face Shield on Pathogenic Bacteria Protection
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Cross contamination between a patient and rescuer or CPR trainees can occur when performing mouth to mouth venti-
lation during cardiopulmonary resuscitation (CPR). On the other hand, there has been a lack of research on the filtration
efficacy of face shields that are designed to protect people from cross-contamination. This study aims to secure the safety
of rescuers from communicable diseases in pre-hospital emergency settings and CPR trainees by verifying the protective
effects of face shields. The FA shield and CM Shield were used to verify the safety. The bacteria collected from filters
used by CPR trainees were incubated. These incubated bacteria were smeared onto the new filters, and were then blown
out through the filters using a Bag Valve Mask (BVM) and the pathogens at the front and the back of the filters were
checked. While the FA shield was effective in preventing the transmission of pathogens, the CM shield did not prevent the
transmission of pathogens. Therefore, some of face shields that received national certification are ineffective in prevent-
ing cross-contamination. Accordingly, it is necessary to verify the safety of other face shields used domestically.
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2.1.1 A=

= theh sl 28 E 3] dwkel BLS Provider w57+
oM &3] ARSHIL Ye 2P #7KEQ FA Shields}
CM ShieldE o]~ d==2 ARSI PRI S Airway
Management Trainer 250000 (Laerdal Medical AS,
Stavanger, Norway)E, W¥#Hwnl~Z(Bag valve mask,
BVM)= LSR Adult Basic wo/Mask in Carton (IE)
87005033 (Laerdal Medical AS, Stavanger, Norway)E A}
43159t} viA]= Sigma Chemical (St. Louis, MO)2] Al
A8 LB broth, LB agarg ARSIt} AccuPrep®
Genomic DNA Extraction Kit, PCR purification kit= H}
o] @Yo} (Daejon, Korea) A|&ES AME-3F3 T} 1 Kbp plus
100 bp plus DNA ladder Markers= ELPiS Biotech (Dagjon,
Korea) A2 ARESITE W Aol 35322 7¢
A3 A= F71-Eel Oligonucleotide primer (9F, 5’
ATCCTGGCTCAGATTGAACG, 767R. 3" CTAATCCTG-
TTTGCTCCCCA)= Hle] 21 oKDaejon, Korea)oll A 3433}
A} 1 9 o2 A|E= Sigma Chemical?} Merck (Rahway,
NJ) A&E& ARkt

212 Yo7 Eolge -, Al A

WSAo] FA Shieldol] 122 23] IHNERZ SOHE Y&
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2 Hol& dr9 gzt HEREY] F 25
e oHEe S-S EAtsto] %01%915} e o
(Yo Bojge BEhYS Hi & Axst Wi oz st
-2 s EE Y AF AT 2 5 phosphate bufferd
saline (PBS, adjusted pH 7.4) €< 200 ul ©] ¥71 15 ml
cornical tubedl] HEES €& B AHFM VOI‘tCXO]’(}iE]'.
£ Z 100 ul & LB agar wiR|o] HFsla, o A7+
Bo® T =TT 37°C oA 48417+ FF
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FA Shield®t CM Shield ZE|¢] ¢, SF-2ollx HEH
of Mg AMtS LB brothol] FEste] 1]z oA
37°CE2 12417 weFet T, AccuPrep® Genomic DNA
Extraction Kit (Bioneer, Korea)S ©]-83}>] genomic DNA
£ FZ3I ). genomic DNA 20 ngS PCR templateZ
AR8-8Fo] PCR purification kit (Bioneer, Korea)S ©]-&3}
o] PCRS A13¥38ttH!Y. Oligonucleotide primer® 9F, 5'
ATCCTGGCTCAGATTGAACG, 767R, 3' CTAATCCTG-
TTTGCTCCCCA 100 pmol& AFg-aFATH?. 27] WAL
95 °ColA 128, HAL 95°CollA 30%, 7188z 53 °C

oA 40%, THZ 72°CoA 1202 353 WIS,
wER EE A2 72 °CollA] 1037 A3ttt 2 ple] PCR
2HES 1% agarose gelZt 1 x TAE buffero| 4] 1 Kbp plus
100 bp plus DNA ladder Marker (ELPiS Biotech, Korea)
¢} s 7199533t} Ethidium bromide® GelS &4
St & gel documentation system© 2 SHQ1}3 T},
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(a) Bacteria at the front of the FA Shield

(b) Bacteria at the back of the FA Shield

Figure 1. After blowing out to the filter through BVM, FA Shield prevented transmission of bacteria.

(a) Bacteria at the front of the CM Shield

(b) Bacteria at the back of the CM Shield

Figure 2. After blowing out to the filter through BVM, CM Shield didn’t prevent transmission of bacteria.
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Figure 3. Pathogenic bacteria was detected by PCR experi-
ment.
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(a) FA Shield

(b) CM Shield

Figure 4. The transparency of two different face shields.
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