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TOM TAT: Véi mong muon gop phan trong viéc diéu tri cho cdc bénh nhdn bong,
chimg t6i da thir nghiém hiéu vmg lam lanh vét thuong bong cua hén hgp Chitosan tan trong
nudc (WSC)_ Bacterial cellulose (BC)_ Polyvinyl pyrolidone (PVP) va co bé sung thém dung
dich Nano bac nham tdng tinh khdng khuan ciia hén hop. Dich paste tir sw két hop cua BC,
WSC, PVP va Nano bac cho két qua rat tot khi thie nghiém trén chudt bi bong da. Dich paste &
cde méu ¢é chira Nano bac ¢ cdc nong do 10 ppm, 20 ppm, 30 ppm cd kha ndng khang dwoc
hai chung Pseudomonas aeruginosa, Staphylococcus aureus la hai chung vi khudn pho bién
trén cdc vét bong. Khi béi dich paste lén vét bong c6 thé rit ngdn thoi gian lanh héa, ving da
16n thuong phuc hoi lai nhu binh thuong.

Tir khda: tri bong, chitosan tan trong nude (WSC), bacterial cellulose (BC), polyvinyl
pyrolidone (PVP), nano bac

1. GIOI THIEU

Bong la mdt trong nhitng tai nan thuong tam nhét thuong gip trong doi song hang ngay
va thuong dé lai nhig di chimg nang né vé thim m§ cung nhu strc khde cho con ngudi.

Theo théng ké, trung binh m&i nim Vién bong quéc gia tiép nhan trén 2000 trudng hop
bong, trong d6 chiém hon mot nira la tré em. Nam 2005 khoa Phong- Chinh hinh Bénh Vién
Nhi Pdng 1 Tp.Hb Chi Minh di tiép nhan gin 2000 tré em bi bong phai nhdp vién, trong do
79% trudmg hop bong do nudce s6i, 17% do hira va 4% do hoa chit.

Hién nay tren thé gi6i da nghién ciru sir dung cac mang da nhan tao trong diéu tri ton
thuong bong va vét bong khi lanh c6 tinh thAm my nhu ving da binh thudng. Tir d6, nhiéu loai
mang da nhédn tao dd dwoc thwong mai héa nhu: mang collagen, mang silicone, mang
chitosan.... O Viét Nam mang da nhéan tao ciing da duqc sir dung dé diéu trj bong.

Trén co sd nghién ciru cac hop chit c6 nguon goc tr nhién, ching toi quyét dinh thir
nghiém hiéu wng lam lanh vét thu'omg béng clia hdn hop Chitosan_ Bacterial cellulose_
Polyvinyl pyrolidone. Va dé ngin nglra céc bién chimg nhiém khuén trong ‘qud trinh diéu tri
chiing t6i da bd sung thém dung dlch Nano bac vi theo cong bb ctia B6 Y Té Nano bac 1a mot
dung dich an toan, da dugc cip gidy phép sir dung trong y hoc va thuc phim.

2. MUC TIEU NGHIEN CUU

» Tao mang cellulose tir Acetobacter xylinum.
»Khao sét hoat tinh khang khuan ctia hdn hgp BC, WSC véi Nano bac.
»Khéo st va danh gia hiéu (mg 1am lanh vét thuong trén chuét bi ton thuong bong.
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3.THUC NGHIEM

3.1. Doi twgng nghién ciru va nguyén liéu

»Chudt nhat tring (Mus musculus var. Albino) cua Vién Pasteur Thanh Phé H6 Chi
Minh.

»PVP (Polyvinyl Pyrolidone) (loai K_30, ciia Canada).

»Dung dich Nano bac (Silver Nano) 1000 ppm, kich thudc hat Nano bac 1-10 nm do
Trung T4m Nghién Ciru va Trién Khai Céng Nghé Birc Xa cung cép.

» Chitosan tan trong nude (Water Soluble Chitosan) d deacetyl 55% (xéc dinh bang
phucmg phap phé héng ngoai), Mw = 80. 000 (xéc dinh bing GPC) do Trung Tdm Nghién Ciru
va Trién Khai Céng Nghé Birc Xa cung cp.

»Gibng Acetobacter xylinum, Pseudomonas aeruginosa, Staphylococcus aureus cua
phong thi nghiém Chuyen Hoéa Sinh Hoc, Khoa Sinh Hoc, Trudng Pai Hoc Khoa Hoc Tu
Nhién, PHQG Tp.H Chi Minh.

3.2. Cac phwong phap thyc nghiém

3.2.1. Tao dich paste

Muc tiéu: két hop cac thanh phin nhu BC, WSC, PVP, Nano bac dé tao dich paste dung
diéu trj bong da.

Bing 1. Ty 1¢ két hop giita cac thanh phin dé tao dich paste

‘Ténmiu  Chitosantan : ‘Bacterial cellulose _ Nano bac PVP () ~ Nubccht
(WSC) (2) (BC) () (ml) (ml)
v ' 1 100 : 0 1,5 50
oenle: gy S e 1’4 e .1.,5 i
3b 5 1 100 28 1,5 50

- Tién hanh chiéu xa dich paste véi liéu xa 18,3 kGy.
- Sau khi chiéu xa & lidu 18,3 kGy ching t6i da tao dugc cac dich paste voi nong dé Nano
bac 1a 10 ppm, 20 ppm, 30 ppm va dich paste khdng cé Nano bac (déi chimg).

3.2.2. Xdc dinh dp nhiém vi sinh vit ban diu trang dich paste

Muc tiéu: xac dinh tong vi sinh vat hiéu khi, nim men, ndm méc cua dich paste ban dau tir
d6 c6 bién phdp tiét trung thich hgp dé nhim bao quan tét dich paste.

3.3.3. Khao sdt hoat tinh khdng khudn ciia dich paste

Muyc tiéu: sau khi chiéu xa dich paste, tién hanh khao sat hoat tinh khang khudn trén 2
chiing: Pseudomonas aeruginosa, Staphylococcus aureus.
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Bang 2.Moi truong khao sat kha ning khang khuan cia dich paste

STT | L6 thi nghiém
Mbi trudng nudi cdy vi sinh vat (ddi chimg)
Mai truong nudi cdy vi sinh vat bd sung thém 300 pl dau mi u
 MOi trudng nubi céy vi sinh vat bd sung thém 0,5g mau 2 (M2)
" MG truomg nubi cdy vi sinh vat bb sung thém 0,5¢ miu 3a (M3a)
Mbi trudng nudi cdy vi sinh vt bd sung thém 0,5g mau 3b (M3b)
“M@i truomg nudi cdy vi sinh vat bd sung thém 0,5g mau 3¢ (M3c)

Gt B W R

3.3.4. Phuwong phdp khdo sdt hoat tinh khdang kh win ciia dung dich Nano bac
Mouc tiéu:Khao sat hoat t_inh khang khuén cia Nano bac khi & dang dung dich tir d6 so
sanh v&i kha ning khang khuan ciia Nano bac khi & dang paste véi WSC va BC.

3.3.5. Khdo sdt kha ndng lanh héa vét thwong béng cua dich paste

Muc tiéu: Xéc dinh hiéu qua BC trong viée truyén tai thuéc dén noi ton thuong bong (d6
3) trén co thé chudt . Tir d6, so sanh két qua va danh gia hiéu qua han gan vét thuong trong
ting truong hop cua dich paste.

Bing 3. Cac nhom chudt thi nghiém

STT " Nhom thi nghiém Sé lugng chuét  Sélanlap lai
1 P chung bdi diu mit u 3
Béi mau 2 sau khi KTBX 18,3 kGy

1
2
3 Bo6i mau 3a sau khi KTBX 18,3 kGy
4  B6i mau 3b sau khi KTBX 18,3 kGy
5

E O N N NN
LW W W W

Boi mau 3c sau khi KTBX 18,3 kGy

KTBX: kht'r tring birc xa

Chon méc thoi gian khao sit la 0 ngay (NO), 3 ngay (N3), 7 ngay (N7), 10 ngay (N10), 15
ngay (N 15) dé theo dbi tién trinh lanh héa vét thuong.

O mdi mbc thoi gian ghi nhan céc két qua:
»Nhén xét cac ddu hi¢u 1am sang.
» Tinh dién tich vét bong & cac thai diém.
»Chup lai hinh theo céc thoi diém khao sat.
4. KET QUA VA THAO LUAN
4.1. Khio sat 9 nhiém vi sinh vt ban dau trong dich paste

D6 nhiém vi sinh vét ban déu trong dich paste dugc dénh gia thong qua mét do vi sinh vat
trén cidc moi trudng tuong mg.
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CP: Mit d vi sinh vt hiéu khi trong cac
dich paste ban dau trén moi truong cao
thit- pepton.

PGA: Mit do nam méc trong cic dich
paste ban dau trén méi trudng PGA.

HS: Mat d6 ndm men trong céc dich paste
ban dau trén méi trudng Hansen.

log(N/g)
I I R -
: ;

D0 nhi@m vi sinh vt ban diu

- [omz
. |BM3a

' |OM3b

l
f cP

PGA HS
Mbi truitng

OM3c

Db thj 1. D4 thj biéu dién d6 nhidm vi sinh vat
ban dau trong céc dich paste.

Vi mat do v1 sinh vét ban déu trong cac dich paste kha cao va dé bao quan dich paste tot
hon chung t6i tién hanh khir tring bang nhiét. Tuy nhién, sau khi khir tring nhiét dich paste bj
tach nuéc do d6 chiing tdi tién hanh khir tring b xa véi lidu  xa 18,3kGy. Phuong phap khir
triung birc xa 1a phuong phap khir tring higu qua vi duge tién hanh & nhiét do thucmg ma
khéng can gia nhiét do dé khong lam bién tinh cac thanh phan ctia hdn hop, than thién véi méi
trudng, san pham c6 d6 tinh khiét cao dong thdi cé thé bao quan lau hon trong céc bao nhua.

Sau khi chiéu xa chiing t6i da tién hanh kiém tra d6 nhiém vi sinh vat.

Két qua ghi nhén nhur sau:

Bang 4. Mat d6 vi sinh vat hiéu khi trong dich paste sau khi chiéu xa.

‘Tén mAu ' Mait d¢ vi sinh vét (CFU/g)
~ Lin1 L4n2 Trung binh
T T s prm — i
 Miu3a  KHP KHP ~ KHP ;
 M#u3b ~ KHP  KHP KHP
i

Miu3c KHP

KHP

Béng 5. M4t d6 ndm méc trong dich paste sau khi chiéu xa trén méi trudmg PGA.

Tén miu Mt dé vi sinh vat (CFU/g)

~ Lén| Lén 2
‘Miu2  54%10° 7,2*10°
"M#&u3a = KPH KPH
Miu3b - KPH KPH

‘Miu3dc oo

' KPH

Trung binh
6,3*10°
KPH
KPH

R
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Bang 6. Mat 46 nAm men trong dich paste sau khi chiéu xa trén méi truong Hansen

Ténmiu M4t do vi sinh vat (CFU/g)
- Lénl Lin2  Trungbinh
Mau 2 0,30*10* 045*10“ - 0,38*10°
e - e
e e e e Sk |
Mau3c ~ KPH ~ KPH KPH

KPH: khong phat hren

Két quéa ghi nhén ¢ cac bang 4,5, 6 cho thay cdc mau cé chira Nano bac thi khdng con
nhiém khuén nira, truong hop mau 2 mat d6 vi sinh vét gidm déng ké nhung van khong tiéu
diét hoan toan c6 thé vi ban dau trong thanh phédn ciia miu M2 khong co Nano bac de diét
khuin nén mat dg vi sinh vat ban dau kha cao va c6 thé do lidu chiéu xa con thap khong du dé
diét khuan.

Vi trong thanh phan tao dich paste chiing t6i c6 bd sung PVP nhu [a mot chit 1am ting d6
tucmg horp sinh hoc, néu chon phuong phap khir tring bang nhiét thi san phém s& bi tach pha
nudc dong thoi nhiét do cao ¢ thé lam bién tinh Nano bac. Ngoai ra, khir triing birc xa cé thé
tac dong Ién polyme tao lién két hoa hoc giita c4c phan tir (khau mach) lam tang tinh ddng
nhét cho san pham.

4.2. Khio sat hoat tinh khang khuin ciia dich paste

Hoat tinh khang khuan ctia dich paste chira Nano bac dugc dénh gi4 thong qua mét d¢ vi
sinh vat (CFU/ml) trong méi trudng nudi cdy c6 bd sung dich paste qua cic méc thoi gian
khao sat (0gio, 3gid, 6gio, 24gi0).

Két qua duoc ghi nhan nhu sau:

Hoat tinh khdng khuén cda dich paste Hogt tinh khang khuén ciia dlch paste
14.00 e e e 14.00 Frormpenrs S AL
1200 s ceearenEn s bin s she 1) 1200 fometh ittt o el
10.00 R —__ |——BC
210'00 N = K //'/"/ TRk o | —e—MU
E 800 {omcomad £ goo it e | M2
E e, i £ ; ’/--/"'JA IR | s M3a
¥ 6.00 £ 600 1—= = /' " | —s—M3b
=2 400 I 4.00 % - ——Mic
20— 200 e
0.00 ity e — 0.00
0 3 6 24

Pod thj 3: D thi biéu dién mat do P. aeruginosa

D3 thj 2: D) thi biéu dién mat d6 S.aureus theo thai
theo thdi gian khi b sung dich paste

gian khi bd sung dich paste

Nhén xét:

Mang BC sau khi xay nhuyén va két hgp v&i WSC, Nano bac dé tao dich paste c¢6 kha
ning khéng tot voi S.aureus va P.aeruginosa.

o) thcn diém 0 gio, khi bat dau khao sat, do ta méi vira bd sung dich paste vao nén thai
gian tiép xic clia cac chit c6 hoat tinh khang khudn véi t& bao vi sinh vét chu'a lau nén hoat
tinh khang chua biéu hién r5 rét. Miac du vay dich paste c6 chira Nano bac & ndng do 10 ppm,
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20 ppm, 30 ppm dé cé biéu hién hoat tinh khéng, bing chimg 12 mat d té bao giam han (10°-
10° CFU/ml) so véi mAu déi chimg (10° CFU/mI) va hi¢u suat khang khuan 1én dén 97%.

4.3. Khio sit kha ning lanh hoa vét thuong cia dich paste trén chudt nhit tring
(Mus musculus var.albino)

Do khéng c6 diéu kién dé tién hanh thu nhin méu mo nén ching (i chi tién hanh ghi nhén
lai dién tich vét bong theo cac mbc thai gian khao sat, tir d6 dénh gia hiéu qua lanh vét thuong
theo thoi gian nhu sau:

Bang 7. Ti 1€ % vét bong trén chudt con lai so véi ban d4u theo thoi gian khao sat

Tenmdu | Tilg % vétbong conlai so v6i ban dau (S con lai/S ban dau)
Ongay  3ngay ~7ngay 10 ngay 12ngay  15ngdy
Pbichimg ' 100 = 100 9524 8182 73,81 54,55
(Ddumiu)
Miu2 (M2) 100 100 6095 27,62 12,78 Lanh hoan
: ! { toan
“Miu3a 100 | 100 | 4364 1818 Lanhhoan = Lanh hoan
- (M3a) - i ' toan  toan :
“MEu3b | 100 | 100 | 4000 1750  Lanh hoan = Lanhhoan
- (M3b) ; ; toan  toan
CMRae T 100 0 1000 4083 17,50 Lanhhoan  Lanh hoan
(M3c) | ! : todn toan
Nhdn xét:

Dua vao két qua bang 7 ta thdy qua trinh lanh hoé vét thuong trén chuét rat tot. Khi ching
t8i tién hanh céc 16 thi nghiém song song v&i nhau két qua cho thdy cac 16 thi nghiém béi dich
paste c6 chitosan tan thi qua trinh lanh hoa vét thuong nhanh hon. Déi voi truomg hgp phon
d6 3, ngay thir 7 dién tich vét bong giam rd rét 0,49cm’ (40,83%) so v&i ban dau 1,2cm®
(100%), ngay thir 12 vét bong lanh hoan toan.

M&t s6 hinh dnh minh hoa

Béi dau mii u Béi M3c Béi dau mi u Béi M3c
Hinh 1. Vét bong ngay thit 7 Hinh 2. Vét bong ngay thi 10
5. KET LUAN

Tir nhitng thyc nghiém trén, ching toi rat ra nhirng két luan sau: http://- Dich paste két hop
cac thanh phan nhu BC, WSC, PVP, Nano bac c6 kha ning khang vi khuan, nam men, nam
moc.
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- Thir nghiém trén chudt cho théy qua trinh lanh hoé vét thuong bong rat tét.
- C6 thé tao kem diéu tri bong tir hdn hop Chitosan tan trong nudc - Bacterial cellulose -
PVP - Nano bac.

INITIAL EFFECTS ON HEALING BURNED WOUND BY THE MIXTURE OF
WATER-SOLUBLE CHITOSAN - BACTERIAL CELLULOSE - SILVER
NANOPARTICLES

Nguyen Thi My Lan™, Huynh Thj Phuong Lmh(” Le Thl My Phuoc®
Nguyen Quoc Hien®
(1)University of Science, VNU-HCM
(2)Research and Development Center for Radiation Technology HCMC

ABSTRACT: The paste of mixturing water-soluble chitosan (WSC) — Bacterial cellulose
(BC) - Polyvinyl pyrolidone (PVP) and anti-bacterial silver nanoparticles shows good resulls
on burn wound of experimental mice. Paste of samples containing silver nanoparticles at
concentration of 10, 20, and 30 ppm can also resist two harmful strains Pseudomonas
aeruginosa, Staphylococcus aureus, which regularly appear on burn wound. The paste can
used to reduce the length of treatment and help recovering wounds without causing convex

scars.
Keywords: burn wound healing, water soluble chitosan (WSC), bacterial cellulose(BC),

polyvinyl pyrolidone (PVP), silver nanoparticles.
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