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Summary

A comparison on antimicrobial effect of a hand gel containing nano-silver and 70% ethanol and
an antiseptic solution containing chlohexdidine and 70% ethanol was performed on two models. The
first was quantitive comparison before and after exposing strains of E. coli, Salmonella,
P. aeruginosa, S. aureus, B. subtilis, C. albicans and A. brasiliensis to two investigated products.
The second was conducted on the hands of 25 volunteers by comparing the amount of
microorganisms on the hands of them before and after using the two products above to wash their
hands. The results showed that, the antiseptic solution of chlorhexidine 0,5 % had a stronger
resistance effect to Salmonella and S. aureus. On the remaining strains, the two products had the
same resistance effect. For the survey on actual use of the product on the hands of volunteers, both

products have similar bactericidal effects.
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Pat van dé

M6i ngay chung ta déu phai tiép xuc voi
nhirng do vat cé nguy co chira cac tac nhan gay
bénh (virus, vi khuan, vi ndm...) ma khong hé
hay biét nhw tay ndm ctra, nut diéu khién thang
may, cong tdc dén hoic bat tay ngwoi khac..
Ban tay thwéng cling 1a noi truc tiép tiép xuc
nhiéu v&i dich tiét co thé. Virus gay bénh cé thé
theo dich tiét lan réng ngoai cong dbng khi
ching ta vo tinh dwa tay lén mat, mdi, miéng
hay cham vao ngwoi hoac vat khac. Trong tinh
hinh dai dich hoanh hanh trén toan thé gi¢i nhw
hién nay, mét trong nhirng bién phap don gian,
kinh té, d& thwc hién, nhwng lai rat quan trong
va hiéu qua dé phong tranh bénh lay lan la rtra
tay thudong xuyén bang xa phong va nuwéc sach,
dung dich cén y t& chira it nhat 60% ethanol,
ho&c s& dung dung dich sat khuan c6 chwra it
nhat 60% ethanol. T6 chirc Y té Thé gi¢i (WHO)
khuyén cdo nguoi dan rira tay thudng xuyén
v&i xa bong/xa phong/nuwéc rira tay... co thé
giam dwoc 44% s lay truyén cac bénh hd hap.
Bén canh cac san phdm vé sinh tay truyén
théng, dung dich rira tay khong dung nuwéc
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¢6 thanh phan nano bac két hop ethanol 70 % la
mot sdn phdm méi, ing dung céng nghé nano
trong san xuét. D& danh gia san pham (ng dung
céng nghé khoa hoc méi nay thuc t& cé kha
nang diét khuan t6t nhw cac loai dung dich vé
sinh tay quen thudc trwéc day, chung toéi lam
khdo nghiém so sanh khd nang khang khuan
cla dung dich ri¥a tay cé thanh phan nano bac
v&i dung dich rira tay cé thanh phan chohexidin
- |& mét san phdm quen thudc da dwoc st dung
tlr [au dé sat trung trong nganh y té.

Nguyén liéu, dé6i twong va
phwong phap nghién ctru

Thiét bi, dung cu, méi trwong, ching
vi sinh vat va mau thir nghiém

Thiét bj, dung cu: Gang tay vo trung (loai
khéng co6 bét talc), pipet, que céy, td an toan
sinh hoc (Biosafety caninet), tG 4m 30 — 35 °C,
ti &m 20 — 25 °C.

Méi truorng

Mé6i trirong Trypticase soy agar (TSA):
Casein thay phan béi pancreatin 15,0 g, bét dau
twong thdy phan b&i papain 5,0 g, thach 15,0 g,
natri clorid 5,0 g, nwéc tinh khiét vira da 1000
ml, pH sau khi hap tiét truing 7,3 £ 0,2.

Méi trieong Sabouraud dextrose agar (SA):
Dextrose 40,0 g, casein thdy phan bdi
pancreatin 5,0 g, pepton t*r mé dong vat 5,0 g,
thach 15,0 g, nwéec tinh khiét vira dd 1000 ml,
pH sau khi hap tiét tring 5,6 + 0,2.
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Chang vi sinh vat (VSV): E. coli ATCC
8739, Salmonella ATCC14028, Staphylococcus
aureus ATCC 6538, Pseudomonas aeruginosa
ATCC9027, Bacillus subtilis ATCC 6633,
Candida albicans ATCC10231, Aspergillus
brasiliensis ATCC 16404.

Ma&u thdr nghiém

MA&u thi: Gel rlira tay nano bac Sieusat For
Hand, sb 16 SX: 022020, ngay SX: 03/03/2020,
han dung: 03/03/2023 (san phadm dwoc phat
trién bdi Khoa Nghién ctru — Phat trién ctia Vién
Kiém nghiém Thuéc TP. Hb Chi Minh. Thanh
phan san phadm: nano silver, ethanol, carbomer,
glycerol, triethanolamin, disodium EDTA,
tocophenol, perfume, brilliant blue FCF, aqua
purificata; san xuit b&i Coéng ty C& phan
Thwong mai Duoc phdm Quang Minh)

Méu so sénh: Dung dich r&a tay khd
chlohexidin 0,5 %, sb 16 SX: 2920, ngay SX:
16/02/2020, han st dung: 16/02/23, san xuét
b&i Coéng ty Traphaco. Thanh phan san pham:
ethanol 70 %, chlohexidin gluconat 0,5 %,
glycerin, hwong liéu, nwéc.

D6i twong nghién cliru

Mé hinh gdng tay (in vitro): Mau thu tw
gang tay da dwoc nhiém vi sinh vat nghién ctu
c6 s6 lwong khoang 10’ CFU/1 gang tay.

Ngwoi tinh nguyén: 25 mau duoc lay tir da
1 ban tay cda ngwdi tinh nguyén. Ngwoi tinh
nguyén dwgc chon cé da tay lanh lan, khdng c6
vét thwong, cam két tinh nguyén tham gia khao
nghiém va tuan tha dang quy dinh va yéu cau
cla qua trinh khao nghiém.

Phwong phap nghién ctru

Mé hinh gang tay (in vitro): Dung 10 ml
nwéc mubi sinh ly hoa lwong vi sinh vat co trén
gang tay va dém bang phwong phap dia thach.
Th&r nghiém dworc 13p lai 6 1an, RSD dudi 3 %.

Ngwoi tinh nguyén: Mau th&r nghiém duwoc
ldy bang phuwong phap ldy mau Glove Juice
(Baldini et al., 2001) : Cho nguwoi tinh nguyén
mang gang tay vo khuan khéng cé bét talc, cho
10 ml nwéc muébi sinh Iy voé khuén vao khe ho
gita gang tay va ban tay, dung day thun quan
trén cd tay cla ban tay deo ging dé& cd dinh
gang va tranh trao nguoc gay ngoai nhiém.
Nguwoi thu mau xoa bép nhe nhang ban tay,
ngén tay dé hoa vi sinh vat vao nwdc muédi sinh
ly v6 trung. Thu nhan lai nwéc mudi bang pipet
vo khuan 2 ml dung dich huyen phu dwoc cho
vao 2 ong nghiém vé khuén, méi dng nghiém
1 ml. Mau dwoc phan tich bang phuong phap
trén vao moi truo’ng TSA, G & 30 — 35°C gé dem
vi khudn va SA, 0 & 20 - 35°C dé dém vi ndm
ngay sau khi Iéy hodc lwu & nhiét 4 - 8°C
trong 30 phut trwée khi phan tich.

Danh gia két qua: Sr dung phan mém Excel
2013, phan tich phwong sai mét yéu t6 theo
ANOVA dé danh gia hiéu qua khang khuén cla
san pham trong th(r nghiém trén md hinh gang
tay va phan tich phwong sai 2 yéu t6 khéng 1ap
theo ANOVA dé danh gia hiéu qua khang khuan
cla san phdm & th® nghiém trén nguoi
tinh nghiém.

Két qua va ban luan

Thor nghiém trén mé hinh gang tay

So sdanh Ilwong vi sinh véat trwéc va
sau khi tiép xuc gel nano bac va dung dich
chlohexidin 0,5 %

Két qua so sanh lwong vi sinh vat trung binh
trwdc va sau khi tiép xuc gel nano bac va dung
dich chlohexidin 0,5 % dwoc ghi trong bang 1,
két qua phan tich phwong sai moét yeu td theo
ANOVA tr s0 liéu khdo nghiém so sanh lwgng
vi sinh vat trwdc va sau khi tiép xuc gel nano
bac va dung dich chlohexdidin 0,5 % dwogc ghi
trong bang 2.

Bang 1. Luong vi sinh véat (VSV) trung binh truéc va sau khi tiép xuc gel nano bac
va dung dich chlohexidin 0,5 %

Luwong VSV ng’ng vi VSV ) Lwong VS)/ trL{ng binh
STT Ching VSV trung binh ban ~ 14N9 binh sau khi-sau khi tiep xic dung
dau (CFU) tiép xuc gel nano dich chlohexidin
bac (CFU) 0,5 % (CFU)
1 E. coli ATCC 8379 51.000.000 5.200 4.692
2 Salmonella ATCC 14028 28.500.000 5.917 5.633
3 P. aeruginosa ATCC 9027 13.500.000 2.525 2.425
4 S. ATCC 6538 33.000.000 6.592 6.025
5  B. subtilis ATCC 6633 63.500.000 5.808 5.917
6  C. albicans ATCC 10231 23.500.000 2.092 2.167
7 A brasiliensis ATCC 16404 2.750.000 2.092 2.167
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Bang 2. Két qua phan tich phurong sai mot yéu t6 theo ANOVA
tir sO /ig—:*u khdo nghiém so sanh lwong vi sinh véat truéc
va sau khi tiép xuc gel nano bac va dung dich chlohexdidin 0,5 %

Phan tich phwong sai 1 yéu t6 theo ANOVA

STT Chung VSV Sau khi tiép xtic gel nano bac  Sau khi tiép xtc chlohexidin 0,5 %

F Fcrit F Fcrit
1 E.coli ATCC 8379 8.880.374.367 6,61 9.888.436.545 6,61
2  Salmonella ATCC 14028 14.599.830.300 6,61 17.998.424.595 6,61
3  P. aeruginosa ATCC 9027 1.490.748.024 6,61 953.637.675,3 6,61
4  S. aureus ATCC 6538 18.881.397.140 6,61 3.041.850.887 6,61
5  B. subtilis ATCC 6633 8.761.247.503 6,61 10.084.348.962 6,61
6 C. albicans ATCC 10231 4.576.369.531 6,61 6.697.215.017 6,61
7 A brasiliensis ATCC 16404 3.976.008.363 6,61 20.466.178.367 6,61

Nhén xét: F > F.q, diéu do cho thay sb lwong
vi sinh vat sau khi tiép xuc v&i gel nano bac hay
dung dich chlohexidin 0,5 % gidm c6 y nghia so
véi lwong vi sinh vat trwdc khi tiép xtc véi gel

nano bac hay dung dich chlohexidin 0,5 %.
Vi vay, gel nano bac va dung dich chlohexidin
0,5 % deéu co tac dung diét cac vi sinh vat dung

trong khéo nghiém.

Biéu dd 1. So sanh luong vi sinh vét triéc va sau khi tiép xuc véi cac ché phdm riva tay
Lwong VSV trwdc va sau Kkhi tiép xidc cic ché pham rira tay

EV 100
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; 1 m Trude khi tiép xtc
§ 01 W Sau tiép xtc chlohexidin
£ 001 B Sau tiép xtc gel nano bac
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Chung VSV khao nghiém

So sanh tdc déng gitra gel nano bac va
dung djch chlohexidin 0,5 % dbi véi vi sinh vt

Két qua so sanh tac dong gilra gel nano bac va
dung dich chlohexidin 0,5 % dwgc ghi trong bang 3.

Bang 3. Bang két qua so sanh tac déng gidia gel nano bac
va dung dich chlohexidin 0,5 %

Phén tich phwong sai 1 yéu to theo ANOVA

Lwong VSV trung Lwong VSV trung binh

STT Chung VSV binh con lai sau khi  con lai sau khi tiép xac ~ F Fo
tiép xuc gel nano bac Chlohexidin 0,5 %
1 E. coliATCC 8379 5.200 4.692 3,25 4,96
2 Salmonella ATCC 14028 5.917 5.633 5,58 4,96
3 P. aeruginosa ATCC 9027 2525 2.425 0,22 4,96
4 S. aureus ATCC 6538 6.592 6.025 5,41 4,96
5  B. subtilis ATCC 6633 5.808 5.917 0,10 4,96
6  C. albicans ATCC 10231 2.092 2.167 0,19 4,96
7 A brasiliensis ATCC 16404 2.092 2.167 0,19 4,96
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Nhéan xét: D6 véi  Salmonella va
Staphylococcus aureus, F > F, cho thay lwong
vi sinh vat con lai sau khi tiép xuc gel nano bac
va dung dich chlohexidin 0,5 % khac nhau cé
y nghia, va dya trén lwgng vi sinh vat con lai,
thdy dung dich chlohexidin 0,5 % c6 tac dung

khang Salmonella va Staphylococcus aureus
manh hon gel nano bac. Déi v&i cac vi sinh vat
con lai, F < Fi cho thay gel nano bac va dung
dich chlohexidin 0,5 % c6 tac dung nhw nhau
trén cac vi sinh vat nay.

Biéu dé 2. So sanh tac déng cta dung dich chlohexidin 0,5 % va gel nano bac Ién vi sinh véat

So sanh tic déng diét VSV ciia dung dich chlohexidin 0,5 % va gel

nano bac
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Chiing VSV khao nghiém

Thor nghiém trén ngwéi tinh nguyén
Két qua thir trén 25 ngwoi tinh nguyén dwoc ghi trong bang 4.

Bang 4. Luong VSV trén tay nguwoi tinh nguyén truée
va sau khi str dung gel nano bac va dung dich chlohexidin 0,5 %

Trwére khi st dung dung djch Sau khi st dung Sau khi st dung dung dich
sat khudn dé vé sinh tay gel nano bac chlohexidin 0,5 %
Nguwoi ] Nam Téna sé Vi Vi Nam - Ném ]
tinh  Vikhudn  men, N9 SO khudn ' men, o9 men,  Vikhudn
nguyén hiéukhi  ndm VSN pidy ke KuAn gL SOV adm hidu khi
) vat hiéu khi p sinh vat P
(CFU) moc (CFU) (CFU) (CFU) moc (CFU) moc (CFU)
(CFU) (CFU) (CFU)

TNV1 23.800 34 23.834 5.350 6 5.3556 1.180 4 1.184

TNV2 17.850 200 18.050 2.100 16 2.116 445 14 459

TNV3 12.550 400 12.950 1.850 28 1.878 295 0 295

TNV4 5.000 170 5.170 165 3 168 160 7 167

TNV5 4.800 43 4.843 260 6 2.100 145 2 147

TNV6 8.800 150 8.950 1.200 6 1.206 995 7 1.002

TNV7 2.350 275 2.625 380 1 381 470 2 472

TNV8  695.000 45 695.045  36.500 13 36.513 2.900 8 2.908

TNV9 21.900 450 22.350 275 3 278 330 3 333
TNV10  48.500 450 48.950 27 2 29 45 0 45
TNV11  102.000 350 102.350 23 3 25 85 2 87
TNV12  142.000 125 142.125 59 3 61 30 1 31
TNV13  84.000 315 84.315 315 12 327 330 17 347
TNV14 18.400 505 18.905 2.450 20 2.470 2.350 18 2.368
TNV15 6.500 190 6.690 140 3 143 550 17 567
TNV16 15.150 21 15.171 650 5 655 168 4 172
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TNV17 2.950 255 3.205 295 3 298 305 5 310
TNV18 5.700 70 5.770 61 2 63 25 3 28
TNV19 9.590 210 9.800 20 4 24 170 6 176
TNV20 4.700 11 4.711 280 0 280 75 3 78
TNV21 3.550 21 3.571 500 5 505 280 1 281
TNV22 1.450 18 1.468 200 0 200 260 3 263
TNV23 5.253 17 5.270 225 3 228 220 1 221
TNV24  195.000 10.300 205.300  74.000 230 74.230 6.050 150 6.200
TNV25 7.100 180 7.280 180 7 187 155 3 158

Bang 5. Phan tich phuong sai 2 yéu tb khong Idp theo ANOVA

dé danh gia luong VSV trén tay ngudi tinh nguyén truéc
va sau khi str dung gel nano bac va dung djch chlohexidin 0,5 %
2 .« Téng binh Béc Trung binh cda
Nguén sai s6 phurong tw do binh phwong F P-value Fi

Nguwoi tinh nguyén 1,85E + 11 24 7,71E + 09 1,24 0,26 1,75
Ché pham 5,63E + 10 2 2,82E + 10 4,53 0,02 3,19
Sai s 2,98E + 11 48 6,21E + 09
Tong cbéng 54E + 11 74

Nhén xét: F > Fgy: Lweng vi sinh vat trén tay
ngwoi tinh nguyén sau khi st dung dung dich vé
sinh tay gidm co y nghia so voi trwdc khi

st dung dung dich vé sinh tay. Ching té cac
dung dich rra tay c6 tac dung diét vi sinh vat.

Biéu d6 3. Luong vi sinh vét trudc va sau khi nguoi tinh nguyén ste dung nuwéc riva tay
Lwong VSV trwdc va sau khi dung nwéc riva tay

So sanh hiéu qua khang vi sinh vat cua
gel nano bac vé&i dung dich chlohexidin 0,5%
Tw két qud ther nghiém thu duwoc & bang 4,

% VSV con lai
- [=a) o] 5
o o o 8

N
o

0

m Truéc khi rira

Sau khi rira chlohexidin 0,5 %

W Sau khi rira gel nano bac

phan tich phuong sai 2 yéu t6 khong lap theo
ANOVA dé so sanh hiéu qua khang vi sinh vat
cla gel nano bac v&i dung dich chlohexidin 0,5%.

Bang 6. Phan tich phuong sai 2 yéu tb khong Idp theo ANOVA

Ngudn sai sé T:Zgol?’:’;h B_adcoty’ Tgll:hg :’;r;f;;;a F P-value F.;
Nguwoi tinh nguyén 3,62E + 09 24 150.807.235,9 1,37 0,22 1,98
Ché phém 2,48E + 08 1 248.303.927 2,26 0,15 4,26
Sai sé 2,64E + 09 24 110.163.362,6
Téng céng 6,51E + 09 49
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Nhan xét: F < F¢y: Lwong vi sinh vat con lai
trén tay ngwoi tinh nguyén sau khi str dung gel
nano bac va chlohexidin 0,5 % dé vé sinh tay

khéng khac nhau cé y nghia. Vay gel nano bac
va dung dich chlohexidin 0,5 % c6 tac dung
twong dwong nhau khi dung dé vé sinh tay.

Biéu d6 4. So sénh hiéu qué khang khuén ctda gel nano bac va dung dich chlohexidin 0,5 %

So sanh tic dong cua dung dich chlohexidin 0.5 % va gel
nano bac trén tay ngwoi tinh nguyén

994

100

bidiét

10

1

% VSV trén tay nguoi tinh nguyén

® Sau khi rira chlohexidin 0,5 %

Ban luan

Trong phwong phap nghién c&u, mé hinh
gang tay (in vitro) la do nhém nghién clru xay
dwng v&i muc dich kiém tra kha nang sat khuan
clia san pham trén cac vi sinh vat gay bénh va
gay bénh co héi, ddng thdi chun héa duoc thoi
gian vi sinh vat tiép xtc v&i san phdm trong thor
nghiém in vitro v&i thdi gian san pham tiép xuc
v&i vi sinh vat trén tay nguoi khi stv dung dé
riva tay trong thwc té, hon nira, phwong phap
nay con dé& danh gia do hdi phuc cta phwong
phap ldy mau (removal of microorganisms)
trwde khi thie nghiém in vivo . Khi khao sat trén
ngwoi tinh nguyen dé thu dwoc két qua chinh
xac, can lwu y va cé bién phap kiém soat duoc
viéc tinh nguyén vién khong st dung san pham
vé sinh tay nao hay rira tay trwde khi thie hién
viéc ldy mau. Hai s&n pham so sanh trong dé
tai & hai dang khac nhau: mét la dung dich
nwéc, mét & dang gel, do dé thoi gian bay hoi
cta hai ché phdm khac nhau. Vi vay nén so
sanh thém thi gian duy tri do sach cla tay sau
khi st dung san pham.

Ket luan

Qua két qua phan tich thdng ké ti sé liéu thu
dwoc trong qua trinh khdo nghiém, gel nano bac
va dung dich chlohexidin 0,5 % déu cé tac dong
khang nhw nhau déi v&i E. coli, Pseudomonas
aeruginosa, Bacillus subtilis, Candida albicans
va Aspergillus brasiliensis. Riéng dbi véi

99.36

y

Sau khi rira gel nano bac

Salmonella va Staphylococcus aureus, dung
dich chlohexidin 0,5 % c6 kha nang khang manh
hon so v&i gel nano bac. Khi dwgc sir dung
thuc té trén tay ngudi tinh nguyén, gel nano bac
c6 tac dung diét vi sinh vat twong dwong v&i
dung dich chlohexidin 0,5 %
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