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TOM TAT

Biang phuong phap két tia theo 16p di thu duwoc mang don va da 16p chua
polyhexamethylguanidine, chitosan, dimethylchitosan va carboxymethylcellulose. Hinh thai hoc
ctia cac mang phu nay dugc nghién ctru v6i viée sir dung kinh hién vi nguyén tir (AFM), goc tiép
xuc dugc xac dinh boi phuong phap giot tinh. Pa chi ra dugc kha nang hinh thanh cac mang phu
da 16p chira cac polysaccharide v6i bé mit nhin ddng nhit va khong khiém khuyét (chi sb do
nham < 0,5 nm). P xé4c l4p duogc rang, tit ca cac don va da mang c6 tinh hao nudc: goc bién
thim ot < 40 grad.

Tw khoa: mang moéng, polysaccharide; polyhexamethyleneguanidine, AFM, d6 nham, goc bién
thim uét.

1. PAT VAN PE

Ngay nay, viéc bao vé cac vat liéu va cac chi tiét khoi su pha huy cua vi sinh 1a
nhiém vu quan trong trong cac nganh cong nghiép. D6i voi cac nude phét trién, chi phi cho
viéc khéc phuc cac sy ¢ do qua trinh pha hiy sinh hoc ton hang ty USD [1] trong d6 c6 t6i gan
40 % trudong hop pha huy sinh hoc xay ra do vi sinh.

Hién nay, nghién ctru ché tao mang c6 tic dung khang khuén bao vé bé mit vat liéu khoi
su pha huy sinh hoc 13 mot phwong phap bao vé vat liéu hiéu qua va dang thu hat duoc nhiéu
nha héa hoc va sinh hoc [2 - 7]. Theo bdo cdo, qua trinh ché tao mang boc nay duoc tiép can
theo hai huéng [2]. Huéng thtr nhat dugc cac nha khoa hoc quan tim 1a ché tao cac mang da 16p
c6 chira cac biocide khac nhau, cac biocide nay hoac la lién két chit ch& v6i bé mat vat liéu -
qua d6 bao vé bé mit khoi vi khuéan, hodc 1a ¢6 kha ning khang vi sinh vét, tw phan hay sinh
hoc va dao thai ra ngoai moéi truong. Dé thuc hién chirc nang bao vé bé mit khéi su pha huy
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sinh hoc, cac biocide dugc hoat hoa dudi dang cac polycation (hydrochloride polyallylamine,
polyvinylamine, hydrochloride polydiallyldimethylammonium, polyethyleneimine, chitosan),
qua d6 ching (biocide) duogc tiép nhan dién tich duong. Khi tiép xtic voi bé mit nay, cac vi
khuén bi tiéu diét [2] do tac dong cua ching vdi cac mang té bao, dong thoi tao ra sy phan chia,
két dinh nho d6 kich thich qué trinh hap thu vi sinh vat 1én bé mit mang. Tac dung khang khuan
cua cac mang boc nay kéo dai so hon véi cac mang — ma tai do biocide duoc thai ra moi truong
ngoai. Hudng thur hai cling dugc quan tdm nghién ctru 1a qua trinh tao ra cac mang vi sinh dung
dé phu Ién bé mat vat liéu chirc nang chéng lai su sinh sdi caa vi sinh. O day, cac tinh chit vat
Iy cia mang dugc dic biét quan tdm va sy tao thanh cdc mang vi sinh s€ duoc diéu chinh dé 1am
thay dbi cac tinh chét vat Iy c6 anh hudng t6i tinh bam dinh vi sinh ctia bé mit (nhu tinh thdm
uot, do nham v.v...) [2], trong d6 thong s6 d0 nham bé mit vat liéu thuong co vai tro quyét dinh
téi kha bam dinh coa vi khuin va sy hinh thanh mang sinh hoc [8, 9].

Trong bai bao nay, ching t6i trinh bay qua trinh tong hop 16p phu siéu mong dua trén cic
chat dién li cao phan tir c6 chia cac gdc amide va amine nhu chitosan, dimethylchitosan,
polyhexamethyleneguanidine va xac dinh hinh thai hoc bé mat ciing nhu géc bién tham uét ctia
chung.

2. THUC NGHIEM

Cac 16p siéu mong dugc hinh thanh béi qua trinh hdp thu ludn phién cua cac
polyelectrolyte tir dung dich cia chiing voi nong d6 1 - 2 mg/ml trén bé mit cua Silic wa nudce
va dugc sdy kho trong khong khi 24 gid [10]. Nhing polyme duoc ding dé ché tao mang bao
gdm: chitosan véi khéi lwong phan tir trung binh (Chit, M ~ 8-10%), dimethylchitosan (DMChit),
polyhexamethyleneguanidine (PHMG), carboxymethylcellulose (CMC). Dung dich cua Chit va
DMChit duoc chuédn bi trong axit axetic 2 %, con dung dich cia PHMG va CMC — trong nudc
cat.

Cac nghién ctru hinh thai hoc bé mat mang duoc xéc dinh bang kinh hién vi lyc nguyén tu
(atomic force microscopy- AFM) trong khong khi tai ché do tiép xtic gian doan trén kinh hién vi
dién tir quét MultiMode III (Veeco, USA). Ché d6 quét: toc do 1 Hz, khudn dung tao mang cau
tao tur Silic — dugc pha tron voi Phopho, tan s6 cong huong 294 — 360 kHz, hé s6 do cing 20 -
80 N/m. Céc hinh anh duoc xir Iy bang phan mém «Nanoscope 5.31r1».

D6 nham bé mit (Rms) dugc tinh theo cong thirc:

[Tz
Rimme = |
W ®
trong do: Zi — d cao theo truc Z dbi voi diém duoc xem xét, n - sb luong diém trong anh véi
kich thuéc 5x5 pm.

Goc bién tham wdt (©) ciia mang dugc xac dinh boi phuong phép giot tinh theo duong
kinh (d) va d6 cao (h) cua giot nuéc chung cat v6i thé tich 5 pl dugc st dung trén mau [11].
Hinh anh giot nudc trén bé mit cic miu dwoc thu lai boi camera quang ki thuat s DIGI
MICROSCOPE

3. KET QUA VA THAO LUAN

Pon 16p mang dién tich duong cta cac polyelectrolyte chira gbc amide va amine c6 bé mat
tron khong khiém khuyét, chi s6 6 nham cua bé mat < 0,4 nm (Hinh 1 a-c, Bang 1). Trong qua
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trinh hép thu tiép theo trén cac don 16p cua ion trai ,déu (nhu cua polysaccharide
carboxymethylcellulose mang dién tich &m) khong quan sat thay sy thay doi 16n cua hinh thai
hoc bé mat: hé 16p kép ciing dong déu va khong khuyét tat (hinh 1 d-g). Gia tri Rms cua cac

mang nay khong vugt qua 0,5 nm (Bang 1).
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Hinh 1. AFM — don 16p cta Chit (a), DMChit (b), PHMG (c) va 16p kép Chit/CMC (d), Chit/CMC (e),
PHMG/CMC (g).

3.0

Trong qua trinh hip thy luan phién cha  dimethylchitosan  hoic
polyhexamethyleneguanidine véi carboxymethylcellulose, trong qué trinh hinh thanh céc hé da
16p (DMChit/CMC),/DMChit va (PHMG/CMC),/PHMG (n < 9) khong quan sat thiy su thay
d6i 16n vé hinh thai hoc cta bé mit (Hinh 2 b, ¢, e, g,). Cac mang dong déu va khong co khuyét
tat, va giébng nhu d6i voi hé kép — chi sé dd nham Rms khong vuot qua 0,5 nm (Bang 1). Ngoai
ra, hinh thai bé mit cia mang thu dugc trén co sé chitosan va carboxymethylcellulose phu thude
vao sb lugng 16p bi hap thy. D6i voi hé kép Chit/CMC quan sat thdy sy hinh thanh phirc chat
dién li dong tring hop gitra cac phan tir chitosan 16n va carboxymethylcellulose ¢ dang “soi
chi” véi kich thuéc khong 16n, trong khi d6 phirc chat cia DMChit, PHMG v6i CMC c6 hinh
dang tron (Hinh 1 d-g). Mang da 16p (Chit/CMC)4/Chit c¢6 ciu tric “ludi” duoc tao thanh tir cac
“soi chi” voi chiéu cao khong vuot qua 5 nm (Hinh 2a). Trong d6, chi s6 30 nham Rms so véi
hé kéo tang 1én 2 1an va dat t6i gia tri 1,0 + 0,1 nm (Bang 1). Trong qué trinh hap thu cac chat
ké tiép va qua trinh hinh thanh da 16p (Chit/CMC)/Chit bé mit mang duoc kéo ra va tré lai
nhin tron - dong nhét, con chi s6 ¢ nham giam khoang 2 1an tir gia tri 1,0 nm (tai n = 4) cho téi
0,6 nm (tai n = 9). Sy hinh thanh cau trac ludi ciia mang (Chit/CMC),/Chit ¢é thé lién quan t&i
hién twong chitosan dugc hip thu tir dung dich trong axit CH;COOH 2 %. Gi4 tri pH cta dung
dich ma Chit dwoc hap thy, c6 thé gay anh hudng 1én 16p CMC da dugc hinh thanh trude do.
Trong méi trudng axit (pH 2,6) mirc d6 ion hoa gdc carboxyl cia CMC bi giam, c6 thé dan t&i
s phan bd khong dong déu dién tich trén bé mit, din t6i sy hinh thanh cac phirc chat dién li
ddng trung hgp CMC/Chit phan bd khong ddng nhat. Xu hudng ciia cac mang (trong thanh phan

511



Dinh Thj Thu Thay, Lwu Van Chinh, Lé Thi Mai Hwong ...

mang chira CMC va polyme gdc amine) vdi su tao thanh cau tric ludi khi c6 mit axit axetic
duoc néu ra tai nghién ctu [12], trong d6 c6 két luan ring mang
(polyethyleneimine/CMC)4/polyethyleneimine nhin va ddng nhit — dugc hinh thanh boi qua
trinh hép thu tr cac dung dich nudc khi c6 mat hoi axit axetic, chiu sy tai t6 chirc v6i viée hinh
thanh cac mang nhé. Cian luu §y rang, déi voi cac mang day hon
(polyethyleneimine/CMC)o/polyethylencimine sy tai t6 hop nay dudi tac dong cua hoi
CH3;COOH khoéng dugc quan sat thiy [12], va diéu d6 phu hop Vol cdc két qua thu duoc cua
chung t6i: bé mit mang (Chit/CMC)o/Chit dong nhét va khong c6 cau tric ludi.
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Hinh 2. AFM — mang da 16p: (Chit/CMC),/Chit (a), (DMChit/CMC),/DMChit (b),
(PHMG/CMC),/PHMG (c), (Chit/CMC)y/Chit (d), (DMChit/CMC)y/DMChit (¢), (PHMG/CMC)y/PHMG (g).

Bdng 1. Gié tri ¢ nham va goc bién tham udt cia cac mang don va da 16p.

Loai mang P06 nham Rms, nm Géc bién thim wét, grad.
Chit 0,3+0,1 25,7442
Chit/CMC 0,5£0,1 25,4420
(Chit/CMC),/Chit 1,0£0,1 32,1422
(Chit/CMC),/Chit 0,6+0,1 32,4433
DMChit 0,4+0,1 22,04+2,1
DMChit/CMC 0,3£0,1 10,243,3
(DMChit/CMC),/DMChit 0,4+0,1 16,3+2,6
(DMChit/CMC)y/DMChit 0,4+0,1 20,7+4,2
PHMG 0,3+0,1 39,1+1,4
PHMG/CMC 0,3+0,1 36,1+1,8
(PHMG/CMC),/PHMG 0,2+0,1 30,8+2,4
(PHMG/CMC)y/PHMG 0,3+0,1 28,0+1,8
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Pdi véi hoat tinh khang vi sinh vét ciia mang, tinh ki nudc cua bé mit chit 14 mot trong
nhirng tinh ning quan trong c6 anh huong dén qua trinh bam dinh cua vi khuan [13]. Trong mot
loat nghién ctru [14 - 16] di chi ra ring, vét chat hao nudc bén voi sy bam dinh cua vi sinh hon
vat chat ki nuéc. Déi véi cac mang don va da 16p duge tdng hop (Bang 1), gbe bién thdm uét co
gia tri trong vung 10 — 40 grad. Nhu vy, tit ca cac mang phu don va da 16p thu dugc c6 tinh
hao nudc va phu hop cho viéc sir dung dé ché tao vat lidu chéng vi khuén. Ngoai ra, dd nham bé
mit ciing anh hudng toi goc bién tham wét. Tuy nhién, ddi voi cac mang trong nghién ciru nay,
d6 nham khoéng vuot qua 1 nm. Boi vay, tinh ki nudc hay hdo nudc cua cac mang thu dugc phu
thudc vao tinh chit ctia cac thanh phan cu tao nén mang, dic biét 1a polyelectrolyte — chat nam
trén cung cta 16p. Can luu y rdng, cac mang s& thé hién tinh ki nudc rd rét hon khi trong thanh
phan chita polyhexamethyleneguanidine — chat khac biét véi chitosan va dimethylchitosan bai
c4u trac nhanh ciia mach polyme.

4. KET LUAN

Bing phuong phap két tiia theo 16p cac mang dong déu khong khuyét tat (chi s6 d6 nham <
0,5 nm) voi s6 16p khong nho hon 9,5 dugc tao thanh boi qua trinh hap thy luan phién cua
dimethylchitosan hodc ctiia polyhexamethylguadinine véi carboxymethylcellulose. Cac nghién
ctru cling chi ra rr?lng, khi str dung chitosan v6i vai tro la mot polycation, hinh thai hoc bé mat
phu thudc vao sb luong 16p va chi s6 do nham khong vugt qua 1,0 nm. Toan bd mang boc chira
polysaccharide thu dugc c6 tinh hao nude (® = 1040 grad).

Loéi cam on. Cong trinh nay duoc hd tro boi Quy danh cho nghién ctru co ban Cong hoa Belarus (hop
dong Ne X15B-002 ot 04.05.2015) va Vién Han lam Khoa hoc va Coéng nghé¢ Viét Nam (de tai
VAST.HTQT.BELARUS.04/15-16).
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Mono- and multilayer films containing polyhexamethylene, chitosan, carboxymethyl
cellulose and dimethylchitosan were formed by the layer-by-layer method. The morphology of
the obtained films was investigated by atomic force microscopy and contact angle was
determined by the Sessile drop technique. The possibility of a creating a polysaccharide
containing multilayer coatings with a uniform smooth defect-free surface with a roughness s <
0.5 nm was shown. It was found that all formed mono- and multilayer films are hydrophilic: the
value of contact angle less than 40 grad.

Keywords: film, polysaccharide, polyhexamethyleneguanidine, AFM, roughness, contact angle.
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