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Abstract

During the epidemic of COVID-19 in Thailand at the beginning of 2020, personal protective
equipment (PPE) was crucial for medical staff, especially, power air purifying respirators (PAPR).
PAPR s an effective PPE for medical staff used to protect themselves when dealing with COVID-19
patients. In the situation of lacking PPE for the medical staff in Thailand at that time, many domestic
developers built PAPRs for urgent use to support the medical staff. Therefore, to ensure safety
and gain confidence in the domestically built PAPR, there was an attempt to develop the
specifications and standards to ensure the safety of the products and set up the testing facilities.
The risk assessment was undertaken by interviewing some invited medical staff in a focus group
and resulted in setting up facilities for testing three important parameters, namely, Total inward
leakage, Air supply, and Breathing resistance.

This study aimed to evaluate the performance of the domestically built PAPR in terms of the
three parameters above and to compare it with the commercially imported PAPRs. The results
exhibited that the performance of the domestically built PAPR was equivalent to the commercially
imported ones. Thus, it was promised that the domestically built PAPR could be used in the event

of a pandemic.
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20 Wil Faeene PAPR $nedefiinidnannsnadszing wazsaeting PAPR aefuaningiiinfenay
nsfatalndesiulugnianssunimageu narndasnisluateseniafidnmgn agludos
0-00-0.01% %qﬁnﬂnmm‘mmﬁm BS EN 12941:1998 + A2:2008 Airnstualflaiiiv 1% Aauang
Tupnsait 3 Gawameiepauanunsalunisineuaesgaglneal PAPR tdatneaiitszaninm
IndiAseiu iennaeuiisnsnisluazeseniaiamgn fszylnoduanidisesuansuel oy
wmeg il drssnsnsinaaasennaiidnsingals usdnsnislnatesenniAeslaouduiug
%ﬂﬂixﬁﬂ%mwﬁmm??ﬁmL%hzg'mﬂlu wazAAFLAN N RidenaiapEuunsela

A3 3 WrauauRanIaaaunnsiadndngnielu (Total inward leakage) finaeing PAPR
v a Qll o v 1 L% 1 v a
gnedamidansinatlszing uazsianting PAPR aa9gnan ne

NAMSNARAUMSSITNTNgn2lu (Total inward leakage)

‘a‘ﬂﬂﬂ“’ﬂ’]‘ii’l%“‘ﬂﬂd’ﬂ nIIMs luaTasaIm P’WINF”I’] m'mm P (%)

FLEUSLINT
21994 1 21994 2 21994 3 81984 4 NN'&ﬁl‘l"nﬂ 1 NN‘&C‘IULVIEI 2

5 Ui 0.00 0.00 0.00 0.00 0.00 0.00
10 w7 0.00 0.00 0.00 0.00 0.00 0.00
20 w1l 0.00 0.00 0.00 0.00 0.00 0.00

3.2 mInAfaULaIagaImeaA (Air supply)
Mnnamaasusieideiuszaziann 4 hr MuNIR9gIL BS EN 12941:1998 + A2:2008 ng
1HansIn13a8aInNIAA (§RsnisluatesainianAfign) Inan1sAIuIAILRAL 1898 RN
nsluausazdaliauarnFanmauns wudn faate PAPR dwaaridinainsnetsuma uazsinating
PAPR aa9nanlne dA1dnsanisluanasainiananaasnunainginsnl PAPR e ludalued 1,
2, 3 uay 4 aglugaq 160-220 I/min TAWARIDIAINAINITDTUNNINBARDATINTTEZIIAT 1Y
nsldeuldaeinamdilsz@ninin laalssiivainnisindnsnisataainianialunianAguasad
= ! o ¥ dl 1 dl = o
Aszludaanainmasey lnadnsnisinaseseiniasesasuutladdlsdinnnilemauiusyazioa
QI % dl ¥ a % a [ & o dl dgj L a Aa
Fusu TareylntHARAIRINERA T AR lun19199 4 NanaaeLiLand LU s ANEN W
wazANianesresglnIniluaniaznisinau Inennnsgiunismaaeussyligunsnl PAPR siad
ansnislnasaseniAnasdanesailasilusyazinanlaiiaandt 4 hr Gedaating PAPR 1894Nas
Ineisagssegaiinanismaasuiullnuuimnsgu




AT 4 IWFRUWELEANNINARDLWUAIAEANA (Air supply) Faeeina PAPR $1989n1indann
F9LsnA uazAIaEng PAPR 9894 Nas tngl

NAMINARALLRAIANEDTMA (Air supply)

ARNsIMS LUaLaIRYMA (I/min)

Nangsu/Aaaeng
21994 1 A19949 2 21994 3 29B1 4 | dudnlne 1 | duanlne 2

'r%ﬁ’]ﬂﬁﬂﬂ@‘llﬂx‘i'ﬂ’]ﬂ’]ﬂﬁ‘ﬂ !

sasnnslvaassenniaeaeludaluad 1 219 201 162 179 169 226
samslvaresemawaeluddliciic - 218 201 162 182 168 232
sanslvazesennianaeludalued 3 219 201 162 183 168 228
sanmslvagesenniaeaeludalied 4 218 200 161 183 168 228

3.3 MSNARAUANNAIUNIBMSUE LA (Breathing resistance)
WU ennaausieng PAPR 81asimidnannswtszima uazsnecng PAPR 1095am e

PAWIIUNINAQNATELATHEANTARLAYN 129N ANTATLAUNAITITuLAZaLRTINATY
WU ImﬂmiﬁmqmmLfaﬁmﬂmﬂﬁ@mimmmuLLCZ}’QL‘}EHULﬁﬂum@ﬁumm%mmgm WudN
vqm?mmismmm@uﬁmmwﬁumﬁmqu a¢fluta9 0.15-0.75 mbar %qﬁﬂdﬂmmeﬁmmgm BS EN
12041:1998 + A2:2008 fitnuunllHlainnnnin 5 mbar LwiLﬂmmﬂmmgm%ﬂé’i:qﬁmﬁmﬂm
218987N1A28991In50d PAPR ﬁqﬁuémammmm@@ﬂLmﬂﬁﬁﬁmﬁmﬂummmmﬁﬁluﬂ?mngﬁﬁ
el srAnBninnnsdunnsaudngnieluiidnafige usidlesaandnsinisluasesainiadl
ANNANTUSILAYINAUIBIRINIANTE TNaN %'m'aN@ﬁqm’mﬁmwmmww%mmgﬁmﬂd Azt
delifinAruazananeunidldnugingal PAPR upsgiudsiuunliifianldunnd 5 mbar

Aanandlunng i 5 Tneshating PAPR 2esias inailmagnieunusimumanni@nnimionisin

A13197 5 iWraueuNan1magaL AN unIunisungla (Breathing resistance) faaging PAPR
gedanindnannsnalssma wazfaetng PAPR 2096 Nas tns

NAMINAFALAMNAIWNIUMSUELA (Breathing resistance)

(mbar)

AANAY (mbar)
219949 1 A19849 2 21994 3 21994 4 guaning 1 | guamine 2

AUMLMNINPRNATEL AT AN

UAYN IR

FukvINAgNATELATHEANTA 0.55 0.75 0.16 0.51 0.30 0.30
AUAUNAIBITIY

ALUUNINAGNATEL AT 0.54 0.73 0.16 0.53 0.28 0.30
BEATINANIU

12Ae 0.54 0.74 0.17 0.52 0.29 0.30
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4. @31 (Conclusion)

4.1 fatha PAPR $redeiiindhannansdszma uazsaating PAPR s0sfkanlng fiinsmagey
mmsﬁmiﬂ@ﬁuﬁzﬁwﬁm&l 749U 3 378013 TAKA 1. ﬂﬂ?%@%ﬂﬁ’]@:ﬂ’mlu (Total inward leakage)
2. WVASANE8INIA (Air supply) WAL 3. ANEUNILNNgUngla ( Breathing resistance) ANNIDLNT
dsz@vsnwlunisinauaesgunsalld TnauassliiuingUnsnfnianisiiudngneluing,
ineuTinIgL asngn dulAluszezionn 4 Fluimdllaednmnisaneenmensi wasdimnaLng
lunisaanld smLﬂum@mawmmmmmmmﬂummﬂmmvmumm@LummuwmwmmLmﬂmu
IﬁLm';’jﬂ@ﬁﬁmuﬁﬁ@qﬂmﬁﬁmﬂL@Wﬂzqm@’m@mqn’mmm‘

4.2 Fiaating PAPR 1894NAR INANNANIINARALNNIIENITNAADL NIUINUTANIT8aNTUATN
mmsﬁmmgmﬁzgq IndiRteiusieting PAPR Sredefiidnannsinsdszina anansariunldmaun
dadnTdInannssznaiieannsisisiiearunsndseeniiieudedulunanalanls
sanieannsnifudenaliiudnanieldlunniulsmandneiingau

5. nARAnsgNUszmeA (Acknowledgement)
mmm@@umﬂmﬁumiﬁmlﬁyjﬂz%’m%J‘Lm@ﬁﬂamﬂaﬂﬁiLwaﬁL%IﬂﬁMﬁuuﬁmgf\u HARLUThLA:
awnsnvedaylieteiilss@vEnIn feseveunns §L3MNg LATANLTINYAE 10ININMENANARTLENNT
NUIENULATRTNBIFINAAE ﬁuﬂmmLﬂumﬁmumwmmmm ﬁmyLLWVlEIﬂW@EI‘i’J%‘WEIWU’]@
umfmm@ﬂmuummﬁmm a0ThFme IANINIWIIMENAR LT Ay LAUR B BumesiuiLLe im

[ %

SUEREal LLN‘LH WNNAIUNAN ANTiA (Hn111d) LATANUINNTUATIZNITNNNIANLETUANENANGRT ASEILAY

She o)
33

winngsu (anan) Ndaudanlunisaniiveu uazlinsaduayunisaniiulasanisluadel vianng

pumARALAzLlaLN8919% N 1A twenwdluldnnudinung

6. LaNA1981989 (References)

[1] British Standard Institution (BSI). Respiratory protective devices-powered fitering devices
incorporating a helmet or a hood-requirements, testing, marking. BS EN 12941:1998/A2:2008
(Amendment). United Kingdom: BSI; 2008.

[2] British Standard Institution (BSI). Respiratory protective devices-power assisted filtering
devices incorporating full face masks, half masks or quarter masks-requirements, testing,
marking. BS EN 12942:1999. United Kingdom: BSI; 1999.

[3] International Organization for Standardization (ISO). Respiratory protective devices-methods
of test and test equipment-Part 1: Determination of inward leakage. ISO 16900-1:2014. Geneva,
Switzerland: ISO; 2014.




[4] The National Institute for Occupational Safety and Health (NIOSH). The National Personal
Protective Technology Laboratory (NPPTL). Certificate standards approves air-purifying
respirators in accordance with the requirements of title 42 code of federal regulations. Part
84 (42 CFR 84). Pittsburgh, PA: NPPTL; 2020.

[5] naainsnenansiinig. darmunaudnenzetinminleamaiunslasngeniaanauiy
UNINAQH  AFDUATHEAMFUYAAINININNITUANE. DSS 2-2563. NIINN: NINANYNANARS
1i7n19; 2563.

[6] dtinaunNImIgIUNARTUTIgRAMINITH (AN8.). NIRTFIUNARADITigRavnssugnsaliniles
VmLﬁumﬂh@'mmmﬂu??zgw%ruuwmrm@uﬁim. NBN. 3191-2564. NTUNNWL: AND.; 2564.

[7] International Organization for Standardization (ISO).Medical devices-Quality management
systems-Requirements for regulatory purposes. 1ISO 13485:2016. Geneva, Switzerland: 1SO;
2016.

Bulletin of Applied Sciences, Vol.12 No.2, 2023




