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Danh gia mot sé dac tinh cua mang loc hwé'ng dén kha
nang tai s dung khau trang N95
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TOMTAT
Dét vdn dé: Khdu trang N95 duwoc ding cho cdn bo y té vi cé khé ndng loc duroc 95% bui min ¢é kich thudc
0.3 um trong khéng khi. Chi phi cho st¥ dung khdu trang N95 la rét Ion. Viéc tdi st dung khdu trang N95
duoc ky vong s€ mang lai hiéu qud kinh té va gidm luong rdc thdi y té, gép phdn bdo vé méi trurong. Muc
tiéu nghién ciru: Nghién ciru dnh hudng ctia mét sé phurong phdp khir nhiém 1én hinh thdi, cdu tric, phdm
ché@t mang loc trong khéu trang N95 va xdc dinh s6 16n tdi si dung an todn. Béi tuwong va phwong phdp
nghién ctru: Khdu trang N95 dwoc khir nhiém va ddnh gid phdm chdt mang loc bdng cdch khdo sdt hinh thdi
va ddnh gid hiéu qué loc. Phirong phdp khir nhiém tét nhét sé durorc thue hién 5 chu ky khie nhiém va ddnh
gid, ttr dé xdc dinh s 1an tdi str dung an toan. Két qua: Phurong phdp sdy va phwong phdp xéng ho'i ethylene
oxide cé thé giit duoc phdm chét mang loc va hiéu qud loc. Sau 4 chu ky séy va 3 chu ky x6ng hoi ethylene
oxide, phdm chdt mang loc trong khdu trang cé thay déi. Két ludn: Khdu trang N95 cd thé tdi sir dung téi da

qua 4 chu ky bdng phwrong phdp sdy hodc 3 chu ky bdng phuwrong phdp xéng hoi ethylene oxide.

Ttr khéa: khdu trang N95, mang loc khdu trang, tdi s dung

1. DAT VAN BE

Trong dai dich Covid-19, khau trang y t& N95 dugc
chi dinh dung cho ky thuat vién xét nghiém, nhan
viényté, nguditi€p xuc truc tiép dé kham, diéu tri,
cham séc ngudi bénh Covid-19 vi ¢6 kha nang loc
dugc 95% bui min cé kich thuwdc 0,3 um trong
khéng khi. Khdu trang N95 cé ciu tao nhiéu |6p,
trong d6 cé mang loc gitta dwoc lam bang sgi nano
polypropylen cé kha ning loc bang co ché co hoc
va co ché tinh dién... Mang loc gitta dwoc lam bang
s@i nano polypropylen véi dién tich tinh dién
ching cé kha nang loc bang co ché tinh dién gilp
hdp phu cac hat siéu min. Dién tich tinh dién gilp
tang hiéu qua loc co hoc 1én t&i 10 dén 20 [an [1].
Ngoai nhu ciu st dung khdu trang cé kha nang
ngan chan virus dé bao vé céc y, bac si tuyén dau
chéng dich, Nha nudc con dang gdng minh vdi
nhitng khodng chi phi rat 1én khac nhu vac-xin, chi
phi thudc men, trang thiét bj chita bénh, xét
nghiém... [2]. Trung binh mdt nhan vién y té sk
dung 1-2 khau trang/ngay. Gia thanh khau trang
N95 dat tiéu chudn kha cao do d9, s& lwvong va kinh
phi cho s&r dung khau trang N95 mébi ngay la rat lon.
Viéc tai st dung khau trang N95 dugc ky vong sé
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mang lai hiéu qua kinh té théng qua viéc giam chi

phi vat tu kh3u trang N95, déng thoi cho phép

giam lugng rac thai y té, gép phan bao vé moi

trudng. Nghién clru duoc thuc hién véi cdc muc

tiéusau:

- Khao sat hinh thai, ciu trdc, phdm chat loc cla
mang loc sgi nano trong khau trang N95 trudc va
sau khi x(r ly bang mot s& phuong phap khir nhiém.

- Xac dinh s& [an tdi str dung an toan khiu trang N95.

2.901 TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1.Dditwong nghién ciru

Hinh thai, ciu tric, pham chat loc cda mang loc soi
nano trong khau trang N95 (dat tiéu chuan N95
NIOSH, FDA va ASTM F211) hiéu Deltaplus (Phap)
trudce va sau khi xir ly bang mét s6 phuong phap
kher nhiém.

2.1.1. Tiéu chuén chon mdu

Khau trang N95 dat chuan dugc lvu hanh trén thi
trudng, mua tai nha thudc dat chuidn GPP (Thyc
hanhtét nhathudc).
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2.1.2. Tiéu chudn logi trir
Khau trang N95 sau khi mua vékhéng dat yéu cau
vé cdm quan (birach, dit ddy deo).

2.1.3. Dja diém nghién ciu

Tai phong nghién ciru bé mén Bao ché - Céng
nghiép dwoc, Trudng Dai hoc Y Dwoc Can Tho.

Tai khoa Kiém soat nhiém khuan, Bénh vién Trudng
PaihocYDwgcCanTho.

Tai Trung tAm Thiét b Khoa hoc, Thanh phd H6 Chi Minh.

2.2. Phurong phap nghién ctru
2.2.1. Thiét ké nghién ciru
Nghién ctru thuc nghiém.

2.2.2. C& méu va phuong phdp chon méu

Mdi phuwong phap khir nhiém thyc hién trén 6 khau
trang 13y k&t qua trung binh. Chon tat cd cac mau
kh&u trang N95 théa man cac tiéu chuan chon mau
va tiéu chuan loai trir trong thdi gian 1dy mau nghién
clru. S6 lwgng khiu trang khéng it hon 132 céi.

2.2.3. N@idung nghién curu

2.2.3.1. Khédo sdt hinh thdi, kich thudc 16, phém
chédt loc cua mang loc soi nano trong khéu trang
N95 trwde va sau khi xi ly bang cdc phuong phdp
khi nhiém

St dung 4 phuong phap khir nhiém thudng duoc
st dung phd bién tai cac co s&'y té bao gdm: nhiét
kho (sdy & nhiét d6 70°C trong 60 phut), ludc (dun
s6i @ 100°C trong 30 phut), hap bang hoi nudc & ap
sudt cao (autoclave) trong 30 phut, dung khi
ethylene oxide (EOQ) néng d6 450-1200 mg/L trong
thoigian6gio [3].

Mbi phuwong phép thuc hién trén 6 khau trang.
Danh gid phdm chat mang loc trong khau trang
N95 trudc va sau khi khir nhiém théng qua:

- Quan sat hinh thai cla khau trang N95 bang mat
thuong.

-Quansat hinh thai ciamangloc khiu trang N95
bang kinh hién vi dién tl&r quét: cdt mang loc
thanh manh nhd véi dién tich khoang 1 cm’ &
cacvitrikhacnhau, quansathinhthaicdiamang
loc, s@i nano polypropylene bang phan tich anh
SEM c6 pha Platin. Chup cdcanh & cdc dé phéng
dai khac nhau nhw sau: d6 phdng x500, 1K, 3K,
5K, 10K [4].

Danh gia sy thay d6i cta hiéu suat loc cda khau

trang N95 trudce va sau khi xr Iy khir nhiém bang

cach danh giad suw gidm cuong d6 mau cla dung
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dich xanh methylen trudc va sau khi chdy qua khau
trang d3 dugc khir nhiém. Phan tich di¥ liéu va so
sanh gia tri d6 hap phu can bang g trung binh cla
cac mau khau trang bang phép kiém T-test hodc
ANOVA mét yéu té (d6 tin cdy 0.05) trén phan mém
Excel 2016.

Quy trinh dinh lwgng mau xanh methylen [5-6]:

Pha dung dich chuan géc: Can chinh xac khoang 10
mg xanh methylen cho vao binh dinh mdc 1000
mL, b6 sung nwdc cat vira dd dén vach, lac ky, dung
dichthu dwocco ndéng dd 10 pg/mL(1).

Pha giai mau cé ndéng d6 1-3 pg/mL. Do dd hap thu
cacdungdich lan luot taibudcséng 662.4 nm.

Lap dwong tuyén tinh y = ax + b bing cach st dung
phan mém Microsoft Excel thé hién méi tuong
quan gitrandéng do va dd hap thu.

L4y 1000 mL dung dich xanh methylen néng 3 ug/mL
chay qua phéu Buchner véi dp suat gidm 50 mmHg
(mang loc la cac 1dp khau trang béc tach ra sau khi xdr
ly bang cac phuong phap phu hop, cit dudng kinh
40 mm sao cho vira vé&i dudng kinh phéu loc), thoi
gian chay qua khoang 1000 gidy, luu lwgng loc 1
mL/gidy. Do d6 hap thu can bang q (mg/g).

D06 hap phu can bang q (mg/g) duoc xac dinh theo
congthirc:

(Co-Ce)x V

q= (2.1)
m

C,:n6ng d6 cha dung dich xanh methylen ban dau
C.: ndng d6 cla dung dich xanh methylen sau khi
chay qua I&p khau trang

V: thé tich dung dich xanh methylen (100 mL)

m: khdi lvgng cla 16p loc khau trang.

2.2.3.2. Xdc dinh sé lan tdi st dung an toan cho
khéu trang N95

T&r két qua muc 2.2.3.1, chon phuong phap khir
nhiém khoéng hoic it lam thay d6i phdm chat cla
mang loc sginano trong khiu trang N95 nhat. Thyc
hién khi&r nhiém khau trang vdi s 1an tir 1 dén 5
lan, mdi phép thir thuc hién 13p lai trén 6 khau
trang. Danh gia pham chat mang loc trong khau
trang N95 twong tu muc 2.2.3.1. T d6 xac dinh s6
[an tai st dung tdi da duocdp dung.

3. KET QUA

3.1. Khao sat hinh thai, kich thuéc 16, pham chat loc
cta mang loc soi nano trong khau trang N95 truérc
va sau khi xtr ly bang cac phwong phap khir nhiém
3.1.1. Khgo sat vé hinh thai

Khau trang sau khi duoc khir nhiém bang 4 phuong
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phap duoc khao sat hinh thai, két qua cho thay sau khi hién vi dién tlr quét (SEM) cho thay mang loc duy
thue hién phuong phdp nhiét khd va xong hoi EO,  tri dwoc hinh thai nhu khiu trang ban dau, khdng
khau trang nguyén ven, khdng bi rach, bi thiing, khdng  |am bién tinh thay d&i ciu truc soi. Tuy nhién, cé
bi bién dang. Riéng & phuong phép ludc, khdutrangcd  mat vai chd ghi nhan ¢é sw nit soi nhung khéng
hién tuong bi mac sau 7 ngay ké tir ngay khir nhiém. gdy lia & m3u N,- Ludc 100 °C, 30 phdt va m3u N,-
Quan sat hinh thai cia khau trang N95 bang kinh ~ Hap bang hoinwdc & ap suat cao (Hinh 1).

Mdéu N, Mdéu N,
Hinh 1. Hinh dnh SEM cla mang loc & 2 diéu kién khir nhiém

3.1.2. Ddnh gid sw thay déi cia hiéu sudt loc cia 0.7
khdu trang N95 trwé'cva sau khixir ly khir nhiém 0.6 y= 0&3293’;;2;’0095
Lap dwong tuyén tinh dinh lvgng xanh methylen é 0.5 )
bang phwong phdp do UV-vis. K&t qua duong ~<§'o.4
tuyéntinhy=ax+bthé hiéntrong Bang1. 203
0.2
Bang 1. K&t qud do hdp thucla cadc dungdich xanh 01
methylen
Nong dd (ug/mL) D¢ hap thu % o5 1 15 2 25 3 3s
1 0.2089 N‘6ng d6 ug/mL
1.5 0.2936 Hinh 2. D6 thij biéu dién twong quan ndng do va
7 0.4036 dd hap thu cta xanh methylen
25 0.5300 Lan lvot cho dung dich xanh methylen néng d6 3
3 : pg/mLqua cdcmangloc cda khiu trang sau khikhir
0.6154 nhiém. K&t qua thu duoc, thé hiéntrong Bang 2.

Bang 2. K&t qua do6 hap phu can bang ctia cdc mang loc

x . Khai lwgn " . | Do hap phu can bang q (ng/g)
Mau | P9 hap thu pg/mL mang Igcg Nong do Trung binh Trung vi Knewness

0 0.615 2.977

1 0.567 0.104 2.747 2.3216 2.3215 0.994

2 0.565 0.102 2.736 2.3127 2.3128 -0.744

3 0.563 0.106 2.728 2.3130 2.3130 -0.497

4 0.566 0.104 2.739 2.2838 2.2838 0.887

5 0.564 0.103 2.736 2.3497 2.3373 -0.141

Chu thich: Mdu 0: Id mdu chuén ld mdu dung dich xanh methylen khéng qua mang loc; Méu 1: lad méu
chirng o mu dung dich xanh methylen qua mang loc khéu trang chwa qua khir nhiém; Mdu 2,3,4,5 lén
Iwo't o mau dung dich sau khir nhiém béng autoclave, EO, sdy va ludc.
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Nhén xét:

- Cac nhom dit liéu vé d6 hap phu can bang q cé phan
phdi chuan.

- Phan tich ANOVA mét yéu td cho két qud p =
0.0037<0.05, diéu nay chirng td khéng cd sy khac
biét v& d6 hap phu can bang clia cac mang loc gitta
nhdm chirng va cac phuong phap khir nhiém.

Tlr cac két qua trén, chon phuong phap ethylene

oxide va sdy cho cacth&r nghiém tiép theo.

3.2. Xac dinh s& Ian tai sir dung an toan cho khau
trang N95

3.2.1. Quan sdt hinh thdi cua khéu trang N95 qua

cdc chu ky khie nhiém

Thuc hién khir nhiém véichu ky tir 1 d&€n 5 [an. Két

quachothay:

- & phuong phap xong hoi EO: ¢ 5 chu ky, tat ca
khau trang déu nguyén ven, khéng bi rach, bi
thdng, khéng thay d6i hinh dang, khdng ghi nhan
sy thay d6i & sgi nano trong mang loc so vé&i khau
trang chwa qua khir nhiém khi quan sat bang kinh
hiénvidién tlr quét.

- O phuong phép sdy, c6 mét vai chd ghi nhan bj
swdt, ché doantrén sgikhisdy & lanth 5.

Hinh 3. K&t qua SEM mang loc trong [an sdy th 5

3.2.2. Ddnh gia sw thay déi cua kha néng loc cia
khé@u trang N95 sau khi xitr ly & 5 chu ky khiz nhiém
Cac nhém dit liéu vé dd hap phu can bang q & tirng
mau déu cé phan phdichuan.

Dung F-test dé kiém tra sy khac biét vé phuong sai

& cdp mau chirng va cac Ian say, cho thay, & cac lan
say 1,2,5cé p>0.05; lan sdy thir 3 va 4 c6 p < 0.05.
Tiép tuc tién hanh so sanh su khac biét vé d6 hap
phu can bang g trung binh gitta mau chirng va céc
lan khir nhiém (T-test) cho két qua nhw Bang 3.

Bang 3. K&t qua danh gia sy khac biét vé kha ndng loc ctia khau trang N95 qua 5 chu ky khir nhiém bing

phuong phap sdy so véi mau chirng

M3u | D06 hap phu can bing q (mg/g) p* Ghi chu
9 2.2835
10 2.2696 0.824 , L x _
11 59893 0.565 St dung T-test hai mau cé phuong sai bang nhau
12 2.2993 0.094 x

y T- hai mau c6 ph i khac nh

13 53010 0.059 St dung T-test hai mau cé phuong sai khac nhau
14 2.3032 0.051 | S dung T-test hai mau cé phuong sai bang nhau

*két qud so sdnh tirng mu 10, 11, 12, 13, 14 véi mu 9
Chu thich: Méu 9: Id mdu chirng ld méu dung dich xanh methylen qua mang loc khdu trang chwa qua khir
nhiém; Mdau 10, 11, 12, 13, 14 1én lwot Iad méu dung dich sau khir nhiém béng phwong phdp sy qua 1, 2, 3,

4, 5chu ky khir nhiém.
- Twong tu nhu vay, ddi véi phuwong phdp dung
ethylene oxide, ¢ sy khac biét vé phuong sai

gitta cdp mau chirng véi mau EO 1an 1, 1an 4 va
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lan 5. Két qua so sanh sy khac biét vé dd hap phu
can bang g trung binh gitta mau chirng va cac lan
kh(rnhiém (T-test) cho k&t qua trong Bang 4.
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Bang 4. K&t qua danh gia sw khdac biét vé kha ndng loc clia khiu trang N95 qua 5 chu ky khir nhiém bang

phuong phap EO
MA3u | Do hap phu can bang q (mg/g) p* Ghi chu

9 2.2835

15 2.2919 0.364 | S dung T-test hai mau cé phuwong sai bang nhau
16 2.2985 0.148 s Lx S

17 > 3064 0.053 S dung T-test hai mau cé phuong sai bang nhau
18 2.4133 0.027 ) Lx S

19 > 8963 <0.001 S dung T-test hai mau cé phuong sai bang nhau

*két qud so sdnh tirng mdu 15,16, 17, 18, 19 véiméau 9

Chu thich: Mdu 9: Id mdu chirng Id méu dung dich xanh methylen qua mang loc khdu trang chwa qua khir
nhiém; Mdu 15, 16,17, 18, 19 Ian lwg't Id mdu dung dich sau khir nhiém béng phwong phdp EO qua 1, 2, 3,

4, 5chu ky khir nhiém.

Nhdn xét:

DPanh giad sy thay déi cia khad ndng loc cla khau
trang N95 sau khi xt ly & 5 chu ky khir nhiém,
phuong phap sdy cho thdy khéng cé sy khédc biét cé
y nghia théng ké (p = 0.05), d6i v&i phuwong phap
xéng hoi ethylene oxide, d4 hap thu trung binh cla
dung dich xanh methylen di qua cac mang loc cla
khau trang & [an khir nhiém thir 4 va thit 5 cé sy
khacbiét céynghia(p<0.05).

4. BAN LUAN

4.1. Khao sét hinh thai, kich thwérc 16, pham chat loc
clia mang loc si nano trong khau trang N95 truéc
va sau khi xt ly bing cac phwong phap khir nhiém
Theo khuyén cdo cla trung tdm Kiém soat va
Phong ngtra Dich bénh Hoa Ky, kh4u trang N95 cé
thé dwoc tai st dung vdi nhirng cach sau: say khau
trang N95 & 70°C trong 60 phut nhu treo trong tu
say, hodc chi€u dén tia cuc tim UV khir nhiém. Cac
nghién ctru trudc day cho thay, virus SARS-CoV-2
dé bi bat hoat b&i nhiét. Sau ndm phut trong moi
trudng nhiét d6 70°C, chi s6 TCID50 (thuédec do hiéu
gia truyén nhiém) gidm hon 6 [an [7]. Trong diéu
kién nhiét d6 c6 két hop dd 4m cho thady dé 4m
twong déi 50-85% c6 thé lam bat hoat virus ciim
[8]. Twong tw nhu vay, theo Van Doremalen N va
coéng su (2020), cho thay virus SAR-CoV (virus gay
dai dich SARs ndm 2003) bi bat hoat sau 5-30 phut
khi ti€p xuc véi nhiét dd 70-75°C, dd nhay nay cé
thé xuat hién tuwong tu trén SAR-CoV2 [9]. Thuc té
hién nay, cac bénh vién hay s&t dung phwong phap
sy, ludc, hap hay dung ethylene oxide dé khir
nhiém khau trang vi cdc phuong phap ndy don gian
dac biét 1a s&r dung trang thiét bj hién cd tai Khoa
kiém soat nhidm khuan ma khoéng phai trang bi
thém bat clr trang thiét bi nao [6].
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4.1.1. Quan sat hinh thdi cda khéu trang N95

K&t qua quan sat vé hinh thai cla khau trang qua 4
phuong phap khir nhiém cho thay, phuong phap
xéng hoi ethylene oxide va phuong phéap say
khéng lam anh huwdng dén hinh thai cda khau
trang, khau trang nguyén ven, khdng bi rach, bi
thing, khéng bi bién dang. K&t qua nghién cru cha
Benjamin E. Steinberg va cong su nam 2020 cling
ghi nhan phuong phap kh&* nhiém bang hoi
ethylene oxide c6 kha ndng diét virus cao va khong
lam anh huwdng dén hiéu qualoc[10].

O phuong phéap ludc, khdu trang nguyén ven,
khéng bi rach, bi thing, nhung bi bién dang, dac
biét khau trang cé hién twong bi méc sau 7 ngay. o
phuong phap hap bing hoi nudc & dp suat cao,
khau trang khéng bj rach, bj thing nhung bj bién
dang. Két qua nay ciing twong déng vai tac gia Lin
TH va céc cong su, trong cac nghién ctru cia nhém
tac gid nay cho thay phuong phap hap bang hoi
nwdc & dp suat cao lam khau trang bj bién dang,
anh hudng dén do khit cda khau trang véi khudn
mat ngudi dung [11]. Yeu cau cla khiu trang khi st
dung la phai dwoc thiét k& phu hop véitat cd khudn
mat, dm khit ving miéng va miii gip chéng hoi
thoat 1én mat, dong thoi, khdng tham dich tir ngoai
ban vao va khong gay kich trng da. Néu khau trang
bi bién dang s& lam anh huwdng dén do khit cia
kh&u trang vdi khuén mat, khéng ddm bdo an toan
cho ngudi st dung. Qua trinh khir nhiém cé thé
khi€n mang loc khéng con vira van, hiéu qua loc va
kha ndng thé kém hon do thay déi vat liéu loc, day
deo, vat liéu séng miii hodc phu kién day deo cla
khau trang. Do d6 phwong phap ludc va phuong
phéap hap bang hoi nudc & ap suat cao khong phu
hop dé tai sir dung lai, chon phuwong phap khir
nhiém bang nhiét khé va phuong phép xdng hoi
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ethylene oxide cho cacthir nghiém ké tiép.

Véi phwong phap quan sat bang mat thudng chicd
thé quan sat vé mat cam quan cla khiu trang. V4i
khau trang N95, kich thuwdc 16 loc hang micromet
nén phuong phdp quan sat bang kinh hién vi quang
hoc khéng thé dp dung dé quan sat hinh thai bé
mat vat liéu loc. Phuong phdp TEM cho d6 phan
gidi cao hon nhung gid phan tich dat hon nhiéu so
v&i SEM, véi kich thuére 16 loc clia 16p loc khi thi cd
thé s&r dung phuong phdp SEM dé thyc hién [4].
Qua két qua hinh anh SEM clia mang loc ghi nhan
dugc cho thdy hinh thai soi dién hinh cda vat liéu
soi khong dét cung duong kinh trong pham vi
micromet. C4 thé thay rang suw dan xen clia cac soi
tao ra cau tric dang soi cd d6 x8p cao cho mang
loc. Mang loc bao gbm cac ciu tric mang nhiéu
I&p, ba chiéu cla cdc sgi siéu min cé hinh thai
khong hat, dong déu. Qua qua trinh khir nhiém cla
ca 4 phuong phép cho thady mang loc duy tri duoc
hinh thai ban dau, khong lam bién tinh thay d6i cau
trdc sgi. Tuy nhién, cé mot vai chd ghi nhan cé su
nirt sgi nhung khdng gy lia @ mau N2- Ludc 100°C
trong 30 phut va mau N3- Hap bang hoi nwéc & ap
suat cao. Diéu nay chirng td qud trinh s dung
nhiét & nhiét d6 va ap suat cao gdy anh hudng dén
tinh chat cta vat liéu tao sgimangloc.

4.1.2. Bdnh gid su thay déi cia hiéu sudt loc cia
khéu trang N95 trwrérc va sau khi xir Iy khir nhiém
Khau trang N95 cé 16p gitra 1a |6p dugc thiét ké dé
mang dén kha nang loc sach cac hat min ngén
khong cho virus tlr [&p ngoai cung lot vao. Ngoai co
ché co hoc, mang loc gitta dwoc 1am bang soi nano
polypropylen v@i dién tich tinh dién chiing c6 kha
nangloc bang co ché&tinh dién gitp hap phu cac hat
siéu min. Dién tich tinh dién gitp tang hiéu qua loc
cohocléntdil0dén201an[1].

Khi s&r dung céc bién phap khir nhiém cé thé lam
thay d6i ldp dién tich tinh dién tlr d6 lam anh
hudng dén kha nang loc cia mang loc khiu trang.
Dung dich xanh methylen khi qua I&p mang loc cé
hién tuong khéng bi nhat mau hay khong bi giam
ndng dd chirng td kha ning loc cta khau trang bi
giam. Phuong phép s dung xanh methylen dé
danh gia khd nang hap phu clda nguyén liéu duoc
nhiéu nghién ctru dp dung nhu nghién ctu cla
Tran Vinh Thién va Nguyé&n Thi Mai Trinh (2018),
nghién ctru cda Lé Diéu Thu va Tran Vinh Hoang
(2021) [6,7]. TAt cd cdc nghién clru déu chirng minh
st dung xanh methylen st dung dé danh gia kha
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nang hap phu cha nguyén liéu la phu hop va cho két
qua dang tin cay. Ap dung vao nghién ctru, dung
dich xanh methylen v&indng dd 10 pg/mL dwoc st
dung dé dénh gid kha nang hap phu cla cac ldp vat
liu loc sgi nano polypropylen cé trong khau trang
N95, do ban chat cla sgi nano polypropylen cé thé
loc theo co ché tinh dién gitp hap phu cac hat siéu
min. Do d6, dung dich di qua khdng bi hdp phu mau
chirng té |&p sgi nano polypropylen d3 bj thay déi
ban chat, gidm kha ning loc ctia khau trang, bang
cach nay cé thé danh gid dnh hudng cla cic
phuong phap khir nhiém dén d6 bén clia sgi nano
polypropylen. Két qud Bang 4 chirng minh khéng
c6 sy khac biét vé hiéu qua loc ciia mang nano giita
cac phuong phap khir nhiém nhung do & phuong
phap ludc, khau trang ghi nhan cé hién tugng bi
madc sau 7 ngay va co su bién tinh nhe vé hinh thai
soi nano & khau trang khir nhiém bang phuong
phap autoclave nén phuong phap siy va phuong
phap xéng hoi ethylene oxide dugc st dung cho
cacthlr nghiém ti€p theo.

4.2. Xac dinh s6 Ian tai sir dung an toan cho khau
trang N95

4.2.1. Quan sat hinh thdi cda khéu trang N95

Tir k&t quad muc 3.1, chon phuwong phap khir nhiém
bang phuwong phép sy va xong hoi ethylene oxide
dé xac dinh sé lan tai sir dung an toan cho khau
trang N95. K&t qua danh giad khau trang cho thay &
ca 5 chu ky, tat ca khau trang dung trong nghién
ctu déu ghi nhan vdi cung két qua: khau trang
nguyén ven, khong bi rach, bi thing, khong thay
déi hinh dang. Hinh thai I&p mang loc cda khau
trang qua kinh kién vi dién t&r quét (SEM) cho thay
khéng ghi nhan sy thay déi & sgi nano trong mang
loc clia khau trang & ca 5 chu ky khir nhiém bang
phuong phap xéng hoi ethylene oxide. Riéng
phuong phap say, ¢ vai chd ghi nhan bj swdt, ché
doan trén soi khi sdy & [an thr 5. Diéu nay cho thay
c6 su bién tinh nhe vé hinh théi soi & [an sdy 5 (lan
sdy 4 trd vé trwdc soi nano khong bi bién tinh vé
hinh thai).

4.2.2. Banh gid sy thay déi cia hiéu sudt loc cia
khé&u trang N95 truré'c va sau khi xir ly khie nhiém

Khi danh gia hiéu qua loc ciia mang loc nano qua 5
chu ky khir nhiém bang phuong phap say cho thay
tat cd déu cho két qua phuong phap khir nhiém
nay khéng lam anh hudng dén sy hap phu cua
mang loc khau trang. Néi cach khéc, qua 5 lan khr
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nhiém bang phuwong phdp say, kha nang loc cla
mang loc khau trang N95 khdéng bi anh huéng.
Riéng & phuong phap xong hoi ethylene oxide,
trong chu ky kh&r nhiém thir 4 va thr 5, cé sw chénh
|&ch gitra d6 hap thu ctia dung dich mau chirng va
d6 hap thu clia dung dich mau chudn qua mang loc
cta khau trang. Diéu nay chirng t6 mang loc cla
khautrang qua chu ky th(r 4 bjgidm kha nangloc.

K&t qua nay cling phu hop vdi mét nghién ciru tong
quan cua Leticia Mitiko Kobayashi va cac cong sy
(2020) thwc hién trén 27 quéc gia vé thoi gian st
dung khau trang N95, phuong phap khir nhiém va
s6 Ian tai st dung cho thay s8 lan téi s dung khau
trang N95 t3i da la tir 2 (theo khuyén cdo cla Pirc)
dén 5 lan (khuyén cdo cta Hoa Ky). Cac phuong
phdp khir nhiém dwoc chadp nhan bao gdm: say
trong td sdy & 65-70°C (Dirc); s& dung hoi peroxyd
hydrogen héa (Ha Lan, chdu Au va Hoa Ky), dung tia
UV va nhiét 4m (chau Au, Hoa Ky) [12].

Tlr cac két qua trén chung téi khuyén cdo chinén tai
sir dung khau trang bang phwong phap sy t6i da 4
lan va & phuong phap xong hoi ethylene oxide la 3
l[an dé dam bao tinh toan ven vé hinh thai, kha

nang loc ctia mang loc khau trang, nham dam bao
antoan cho nguoistrdung.

5. KET LUAN

Khau trang N95 qua 5 chu ky khit nhiém bang
phuong phép sdy khong lam dnh hudng dén do
hap phu can bang q (hay néi cach khac |a kha nang
loc ciia mang loc nano) nhung & chu ky thi 5 lai cé
sy thay déi vé& hinh thai cla soi nano. & phuong
phap x6ng hoi ethylene oxide, qua 5 chu ky khong
ghi nhan c6 anh hudng dén hinh thai mang loc
nhung & chu ky 4 va 5, hiéu suat loc cia mang loc
nano giam (p < 0.05). Do d6, d& ddm bao an toan
cho nguoi sir dung cé thé tai st dung khau trang
NO95 t6i da bon [an bing cach sdy & nhiét do 70°C
trong 60 phut hodc tai st dung t6i da ba lan bang
phuong phap xdng hoi ethylene oxide véi ndng d6
450-1200 mg/Ltrongthoigian 6 gio.

LO1CAMON

Nhém tac gia xin cam on Trwong Dai hoc Y Dugc
Can Tho d3 hd trg nhédm trong viéc thuc hién
nghién ctru nay.
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Evaluation of some characteristics of filters in orienting
the possibility of reusing N95 respirators

Le Thi Minh Ngoc, Le Huu Phuoc,
Tran Thi Nhu Le and Huynh Thi My Duyen
ABSTRACT
Background: Medical staff use N95 respirators, which filter out 95% of airborne particles greater than 0.3
um. The N95 mask is incredibly expensive to use. It is anticipated that reusing N95 respirators will increase
economic efficiency, decrease medical waste, and improve environmental protection. Objectives: The
purpose of the study is to ascertain the number of reuses and examine how various cleaning techniques
affect the filter membrane quality of N95 respirators. Materials and method: Sterilization of N95
respirators is followed by an assessment of the filter quality and filtration efficiency. Doing five disinfection
cycles and evaluating the results will yield the most accurate number of reuses. Results: Filter quality and
filtration efficiency may be preserved by using vaporous hydrogen peroxide and dry heat. The mask's filter
quality changed during three cycles of vaporous hydrogen peroxide and four cycles of dry heat. Conclusion:
N95 respirators can be reused four times with dry heat and three times with vaporous hydrogen peroxide.

Keywords: N95 respirators, mask filter, reuse
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