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~ ANHHUONG CUA PLASMA LANH
O AP SUAT THUONG PEN KHA NANG TIEU DIET NAM MEN

EFFECTS OF COLD-PLASMA
ON ATMOSPHERIC PRESSURE ON KILLING OF YEAST

Thai Vin Phuéc, Tran Ngoc Pam
Truong Pai Hoc Suw Pham Ky Thudt TPHCM

TOM TAT

Phwong phdp khir khudn y té hién nay chi yéu la dimg héa chdt va nhiét dj, tuy nhién cdc
phirong phép nay cé nhiéu nhioe diém. Cu thé viéc ding nhiéu héa chdt sé gdy 6 nhiém méi
trweong va anh hudng dén sirc khée con nguoi, thoi gian xir Iy kéo dai; con doi voi sir dung
nhiét do cao chi phu hop voi cac dung cu chiu nhiét. Do vay, trong nghién ciru nay mo hinh
xu ly dung cu 'y té bcfng cong nghé Plasma lanh dwoc thiét ké va ché tao dé khac phuc nhuoc
diém trén. Uu diém cia mé hinh la siv dung triee tiép tia Plasma dé xir Iy nén giam dwoc
thoi gian xir 1y, khong gdy é nhiém. M6 hinh sir dung khi Argon tao ra méi trieong Plasma
va khao sat kha nang khir khudn trén nam men-Saccharomyces cerevisiae. Qua két qua thi
nghiém cho thcfy rcfng Plasma lanh co kha nang tiéu diét nam men, hiéu sudt xir ly phu thuoc
16m vao thoi gian xik Iy (toc dé <700 mm/ph); cdc yéu té tao Plasma gom dién dp, dong dién,
liew lwong khi khéng anh hwéng nhiéu dén hiéu sudt xi 1y. Tuy nhién, dé dam bdo sw on dinh
va tiét kiém nang lwong, mé hinh xit Iy d dwoc sie dung ¢ 100V, 24, 7l/ph khi Ar va toc do
xw [y 400mm/ph.

Tir khéa: Plasma nhiét g thap, xir Iy ndm men, dung cu y té, khi Argon.

ABSTRACT

The current medical sterilization methods mainly use chemical and temperature. However,
these methods have some defects. For examples, using a lot of chemical makes environment
polluted and harms people’s health, the time of treating medical instruments lasts long.
Besides, only thermal fatigue instruments can be used at high temperature. Therefore, in
this paper the cold-plasma model of treating medical tools is designed and manufactured
to solve above-mentioned weakness. The advantage of plasma model is that using directly
plasma rays to process medical devices, so the time of processing is reduced. Moreover,
the environment isn't polluted. This model uses Argon to make plasma environment. On
the other hand, it’s surveyed its ability of eliminating yeasts-Saccharomyces cerevisiae. At
last, the result of experiment shows that cold-plasma can kill yeasts absolutely. Plasma's
productivity of processing mostly belongs to processing time as well as its speed (<700 mm/
min). Factors generating plasma such as voltage, electric current, gas flow don't influence
on the productivity of treating a lot. Nevertheless, to ensure a stable and saving energy
resource, the model was used at 100V, 2A, 71/min Argon and 400 mm/min of speed..
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I. GIOI THIEU

Tai mdi bénh vién dung cu y té (dung cu tai
st dung) sau khi sur dung phai dugc lam sach
va chuyén sang Khoa chéng nhiém khuan.
Tai day cac dung cu y té cha yéu duoc xir ly
theo hai phuong phéap: dugc ngdm trong céc
dung dich hoa chét lidu cao hodc duoc hép
u6t ¢ thiét do cao (121°C) — phuong phap
nhiét. Nhugc diém 16n ciia cac phwong phap
trén phai xu ly lai cdc dung dich hoa cht,
tranh gy 6 nhiém mai trudng, viéc sir dung
cac hoa chét co ndng do cao gdy anh huong
stre khoe dén cac can bo 1am viée trong Khoa.
Dbi v6i phuong phéap nhiét, trude mdi mé xir
ly doi hdi phéi c6 cong doan phan loai cac
loai dung cu chiu nhi¢t va khong chiu nhiét
gay t6n kém.[1]

Dé giai quyét cac nhugc diém trén, cac
nudce tién tién trén thé giéi da ap dung cong
nghé Plasma vao viéc khtr khuan y té. Trong
nude, mot s6 nghién ctru da tng dung thanh
cong cong ngh¢ Plasma lanh dé tao ra moi
truong Ozone ndng d6 cao nham tiéu diét

vi khuén (cac thiét bi AutoSterpack series
6) [2]. Tuy nhién, van chua c6 nghién ciru
nao danh gia kha nang khir khuan bang viéc
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Hinh 1 — Anh hieéng cdc goc oxy héa bét cao

HO* O* Ién cdu triic phan tur té bao, vi khuan.

su dung truc tiép tia Plasma 1én vi khuén.
Trong bai viét nay tac gia dua ra mot mo
hinh xtr Iy méi, xtr 1y truc tiép bang tia
Plasma & nhiét d6 thép.

Plasma 1a trang thai thir tu cta vét chat,
chura cac ion duong, electrons, nguyén tu
hay phan tur khi trung tinh, tia UV va cac
nguyén tu, phan tir ¢ trang thai kich thich.
Plasma chira mot lugng nang lugng 16n dudi
dang dong nang cua electrons, ions va noi
nang cac hat trung tinh bi kich thich. Khi
huéng chum Plasma vao bé mit can xu ly
(chtra ndm mdc, vi khuan) cac electron, ion
mang dong ning 16n s& ban pha 1én thanh té
bao ctia nAm méc, vi khuan lam cho thanh té
bao, cac lién két giita cac thanh phan trong
té bao bi pha v& [3]. Trong qua trinh do, cac
tia Plasma khi chiéu 1én bé mat nay s¢ tao ra
cac gbe oxy hoa bat cao O*, HO* va céc goc
oxy hoa bat cao nay s€ tac dong, pha vd cac
céu trac DNA va cac phan tir cta té bao vi
khuén, virus nim mdc. Bén canh do, tia UV
s& xuat hién trong qua trinh tao Plasma ciing
s& giy uc ché, pha hiy ciu trac DNA, pha
huy thanh té bao cua vi khuén, virus, nAm
mébc. [3, 4]
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Hinh 2 — Anh hieong cia tia UV Ién cdu
truc DNA

[— double strand break
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II. THi NGHIEM
1. M6 hinh xir Iy nAm men bing cong
nghé Plasma

Hinh 5 m6 ta mé hinh xr Iy nAm men bang
cong nghé Plasma. M6 hinh gom: bo ngudn
cung cAp dién ap cao (1), binh khi Argon (2),
6ng nozzle tao Plasma (3), bd phan mang dia
petri (4), bo phan diéu khién (5), dia petri
dugc cdy nim men (6).

Ong nozzle tao Plasma (3) cdu tao tir dng
thuy tinh va dugc gén hai dién cuc, dién cuc
duong (40kV, 2A, 40 kHz) lam tir thanh dong
dit giira Ong thiy tinh va vo ngoai dugc lam
bang nhém gin vé6i dién cuc am. BO phan (4)
duoc tao nén bdi hai thanh trugt dat vudng
gdc voi nhau, di chuyén nhd hai dong co
budc va duge didu khién bang may tinh.

Béng 1 — Thong s6 dng noozle

Duong kinh ngoai (mm) | 25

Duong kinh trong (mm)| 19

Chidu dai éng (mm)| 300 g
Puong kinh dau dng (mm)| 10

buong kinh 16n cuc duong (mm)| 17 Hinh 4 — Qué trink xii Iy

A(3:])

Hinh 5 - M6 hinh xir 1y ndm men bang céng nghé Plasma (a), ong thiy tinh
va dia petri dwoc phong lon (b)
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2. Tién hanh thi nghi¢m

Khi Ar tir binh (2) dugc bom vao dng
nozzle (3) gitta hai dién cuc, tai day duoi
dién ap va tan sd cao (40kV, 2A, 40 kHz)
dién ra qua trinh kich thich, ion héa theo cac
phuong trinh (1), (2), (3), (4), cudi dudng
6ng nozzle dong khi tro thanh chum Plasma
(xem hinh 4).

Chum Plasma nay dugc chiéu truc tiép
1én dia petri (d3 cdy nAm men) (6) duoc dit
trén bo phan (4) di chuyén theo hinh 6, dé
két qua sau khi xtr 1y thu dugc hinh chir thap
nhu Ainh 7.

Ion héa: Ar — Ar" + ¢ (1)
Art — Ar" + ¢ (2)
Kichthich: Ar — Ar’ (3)
Ar+e oA+ ¢ (4)
6 \ 1
7
A A\
Z Z 4
5 N <
A\ A
2 > 3

Hinh 6 — So d6 di chuyén
cua bd phén mang dia (4)

Sau khi duoc chiéu Plasma, cac dia petri
dugc gitt ¢ 37°C trong 24 gid trong ti U vi
sinh Memmert INB 400. Sau 24 gio két qua
xir 1y duoc tinh bang bé rong (mm) cua ving
nam men khoéng moc 1én dugc do chiéu
Plasma.

Duoc xw i

Hinh 7 — Anh chup dia petri sau khi xur Iy
Plasma

III. KET QUA VA THAO LUAN

Cac thi nghiém duogc tién hanh dé danh
gid 4 yéu té anh huong dén hiéu suat xur 1y
gom: thoi gian xtr Iy (téc d6 bo phan (4)),
dién 4p dau vao cung cap cho bo ngudn
Plasma, cudng d6 dong dién-dong dién dau
vao va luu luong khi Argon dugc cung cip
vao dng nozzle, khi xir Iy khoang cach tir dau
dng nozzle dén bé mit dia petri 1a 25mm.
Mdi thong sé dugc tién hanh lap lai 2 lan
(lan 1 va lan 2). Két qua thu duoc bang bé
rong (mm) ciia ving ndm men khoéng moc
duoc sau khi xur Iy nhu Ainh 7.

Hinh 8 cho thiy anh hudng cia toe do xir
ly dén bé rong xtr 1y, cac thi nghiém dugc
thuc hién voi thong sb: dién ap dau vao
100V, cuong do dong dién 2A, luu lugng khi
7l/ph (I/phat). Két qua cho thiy toc do xu 1y
cang tang thi bé rong xur Iy cang giam, khi
ting tbc do tir 200+-700mm/ph thi bé rong
giam tir 20mm xudng 15mm (giam 25%),
khi tang toc do tir 700+1000mm/ph bé rong
xu 1y giam xudng dudi 10mm. Tir d6 cho
thdy rang, toc do xir Iy anh huong rat 16n
dén hiéu suét xu ly. Dé dam bao hiéu suat va
nang sudt xir Iy mo hinh nén st dung xir Iy
200~+700mm/ph.
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Hinh 8 - Anh hwéng ciia toc do dén bé rong
vung xu ly

Hinh 9 biéu dién anh hudng ctia dong dién
dau vao (cuong d6 dong dién) dén bé rong xur
1y, cac thi nghiém duogc thuc hién véi thong
sO: dién ap dau vao 100V, luu luong khi 7 1/
ph , téc do xir Iy 400mm/ph. Tir két qua thay
rang khi dong dién duéi 1,5A bé rong xir Iy
thu dugc nhé hon 15mm, diéu ndy co thé
duoc giai thich rang khi khi st dung dong
dién nhé hon 1,5A nang luong tao chum tia
Plasma khong 16n, do d6 khong du cong sut
dé xtr 1y ving c6 bé rong 15mm; khi dong
dién thay 1,5+2,5A, bé rong ving xir Iy gan
nhu khong thay d6i. Do d6 ¢ thé két luan
rang, khi thay d6i dong dién hiéu suét xir Iy
cua mo hinh khong thay ddi nhiéu, dé dat su
6n dinh trong xr 1y va tiét kiém nang luong
nén su dung ¢ 2A.

Céc két qua minh hoa trong hink 10 thu
duoc tir nhitng thi nghiém ¢ diéu kién: dong
dién dau vao 2A, luu lugng khi 71/ph, toc do
xtr Iy 400mm/ph. Két qua cho thay khi dién
ap thay doi tir 60+120V, bé rong xu 1y 16n
hon 15 mm va mirc d6 chénh léch rat it. Ti
d6 két luan rang dién ap dau vao khong anh
hudng nhidu dén két qua xvr ly. Dé dat d6 6n
dinh xtr Iy va tiét kiém nang luong nén sir
dung dién 4ap dau vao 100V.
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Hinh 9 - Anh huéng ciia dong dién dau vio
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dén bé réng xir Iy



62 Tap Chi Khoa Hoc Gido Duc Ky Thudt (25/2013)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

Thong s6 thi nghiém & hink 11: dién ap
dau vao 100V, dong dién 2A, téc do xur ly
400mm/ph. Khi thay doi luu luong khi Ar
4=101/ph, bé rong ving xir Iy déu 16n hon
15mm va cac gia tri thu dugc & mdi thi
nghiém gan nhu bang nhau. Diéu d6 chimg
t6 rang luu luong khi cung cap dau vao
khong anh huong nhiéu dén cac két qua xur
ly. Dé tiét kiém ta nén dung & muc 5+7 1/ph.

VI. KET LUAN

Tir nhitng két qua nghién ctru trén cho
thdy, Plasma nhiét 6 thap ¢ 4p sudt thuong
c6 kha ning xir Iy dugc ndm men, yéu tb anh

TAI LIEU THAM KHAO

huong 16n dén hiéu suat xir 1y 1a thoi gian
xt 1y, cac yéu tb dong dién, dién 4p va luu
lwong khi khong anh huong nhiéu dén hiéu
suit. Dé tiét kiém nang lugng va dat 6n dinh
hiéu suét xir Iy, mo hinh trén nén st dung:
dién ap 100V, dong dién 2A, luu lugng khi
5+7 lph , toc @6 xtr 1y 400mm/ph. So véi
nhom vi khudn, nAm men c6 vach té bao
day hon, do d6 c6 thé tién doan rang Plasma
nhiét do thap co kha ning tiéu diét duoc vi
khuan. Tir d6 c6 thé ap dung vao quy trinh
xtr 1y dung cu y té. Tuy nhién can c6 nhiéu
nghién ctru hon vé céc chung vi sinh vat, vi
khuén khéc.
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