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TOM TAT: Véi mong musn gop phan trong viéc diéu tri cho cac bénh nhan bong,
chang t6i 74 thir nghiém hiéu #ng 1am lanh vét thuong béng cia hén hop Chitosan tan trong
nuoc (WSC)_ Bacterial cellulose (BC)_ Polyvinyl pyrolidone (PVP) va c6 bo sung thém dung
dich Nano bgc nham tang tinh khang khudn ciia hon hop. Dich paste tir s két hop cia BC,
WSC, PVP va Nano bac cho két qua rat tat khi thir nghiém trén chugt bi bong da. Dich paste ¢
cac mcfu c6 chiza Nano bac ¢ cac nong dg 10 ppm, 20 ppm, 30 ppm cd kha ning khang dieoc
hai ching Pseudomonas aeruginosa, Staphylococcus aureus la hai ching vi khuan phé bién
trén céc vét bong. Khi bdi dich paste 1&n vét bong cé thé rit ngan thei gian lanh héa, viing da
ton thurong phuc héi lgi nhue binh thieong.

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

1. GIOI THIEU

Bong |a mot trong nhirng tai nan thuong tam nhit thuong gap trong doi sdng hang ngay
vathuong dé lai nhirng di chirng nang né vé thim my ciing nhu sirc khoe cho con ngudi.

Theo théng k&, trung binh mdi nam Vién bong quéc gia tiép nhan trén 2000 truong hop
bong, trong d6 chiém hon mot nira latré em. Nam 2005 khoa Phong- Chinh hinh Bénh Vién
Nhi Bong 1 Tp.H Chi Minh da tiép nhan gan 2000 tré em bi bong phai nhap vién, trong d6
79% trudng hop bong do nudc sdi, 17% do lira va 4% do héa chit.

Hién nay trén thé gisi da nghién cu s dung c&c mang da nhan tao trong diéu tri ton
thuong bong va vét bong khi lanh ¢d tinh tham my nhu viing da binh thuong. Tir d6, nhiéu loai
mang da nhan tao da dwgc thwong mai héa nhu: mang collagen, mang silicone, mang
chitosan.... G Viét Nam mang da nhan tao ciing d& duoc sir dung dé diéu tri bong.

Trén co s nghién ciru cac hop chat cd ngudn goc tu nhién, ching tdi quyét dinh thu
nghiém hiéu tng lam lanh vét thuong bong caa hon hop Chitosan  Bacterial cellulose
Polyvinyl pyrolidone. Va dé ngan ngira cac bién chirng nhidm khuan trong qué trinh diéu tri
chaing tdi d& bd sung thém dung dich Nano bac vi theo cong bé caaBo Y Té Nano bac 1a mot
dung dich an toan, da duoc cip gidy phép sir dung trong y hoc va thuc pham.

2.MUC TIEU NGHIEN CUU

@Tao mang cellulose tir Acetobacter xylinum.
@K hao s hoat tinh khang khuan caa hdn hop BC, WSC véi Nano bac.
@Khao si vadanh gia hiéu trng 1am anh vét thuong trén chudt bi ton thuong bong.
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3.THUC NGHIEM

3.1. Pdi twgng nghién ciru va nguyén liéu

@Chudt nhat trang (Mus musculus var. Albino) cia Vién Pasteur Thanh Phé HS Chi
Minh.

@PVP (Polyvinyl Pyrolidone) (loai K_30, cia Canada).

@Dung dich Nano bac (Silver Nano) 1000 ppm, kich thuéc hat Nano bac 1-10 nm do
Trung Tam Nghién Ciru va Trién Khai Cong Nghé Birc Xa cung cap.

@Chitosan tan trong nusc (Water Soluble Chitosan) do deacetyl 55% (xac dinh bang
phuong phap phd hong ngoai), Mw = 80.000 (xac dinh bang GPC) do Trung Tam Nghién Cu
vaTrién Khai Cong Nghé Birc Xa cung cap.

@Gibng Acetobacter xylinum, Pseudomonas aeruginosa, Staphylococcus aureus cua
phong thi nghiém Qhuyén Héa Sinh Hoc, Khoa Sinh Hoc, Truong Dai Hoc Khoa Hoc Tu
Nhién, PHQG Tp.Ho6 Chi Minh.

3.2. Céac phwong phéap thuc nghiém

3.2.1. Tgo dich paste
_ Muc tiéu: két hop céc thanh phan nhu BC, WSC, PVP, Nano bac dé tao dich paste ding
diéu tri bong da.

Bang 1. Ty ¢ két hop giita c&c thanh phan dé tao dich paste

Tén mau Chitosan tan Bacteria cellulose Nano bac PVP (g) Nudc cit
(WSC) (9) (BO) (9) (ml) (ml)
2 1 100 0 15 50
3a 1 100 14 15 50
3b 1 100 2,8 15 50
3c 1 100 4.2 15 50

- Tién hanh chiéu xa dich paste vai liéu xa 18,3 kGy.

- Sau khi chiéu xa ¢ liéu 18,3 kGy chiing t6i da tao duoc céc dich paste véi nong do Nano
bac 14 10 ppm, 20 ppm, 30 ppm vadich paste khdng cé Nano bac (d6i ching).

3.2.2. X&c dinh dg nhiém vi sinh v4t ban dau trong dich paste

Muc tiéu: xé&c dinh tong vi sinh vat hiéu khi, nam men, ndm méc ciia dich paste ban dau tir
d6 c6 bién phap tiét tring thich hop dé nham bao quan tét dich paste.

3.3.3. Khdo sét hogt tinh khang khudn cia dich paste

Muyc tiéu: sau khi chiéu xa dich paste, tién hanh khao s& hoat tinh khang khuan trén 2
chung: Pseudomonas aeruginosa, Staphylococcus aureus.
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Bang 2.Mai truong khao sét kha nang khang khuan caa dich paste

STT L6 thi nghiém

M®6i trudng nuéi cay vi sinh vat (dbi chung)

M®6i trudng nui cay vi sinh vat bé sung thém 300 ni dau ma u
M6i truong nuéi cay vi sinh vat b sung thém 0,5g miu 2 (M2)
Madi truong nudi ciy vi sinh vat bd sung thém 0,5g mau 3a (M3a)
Maéi truong nudi ciy vi sinh vat bd sung thém 0,5g mau 3b (M3b)
M®6i trudng nuéi cay vi sinh vat b sung thém 0,5g mau 3c (M3c)

o O W NP

3.3.4. Phuong phép khdo sat hogt tinh khang khudn cia dung dich Nano bac

Muyc tiéu:Khao sat hoat tjnh khang khuin caa Nano bac khi ¢ dang dung dich tir d6 so
sanh véi kha nang khang khuan ciia Nano bac khi ¢ dang paste v6i WSC vaBC.

3.3.5. Khdo sét khd ning lanh hoéa vét thuweng béng ciza dich paste

Muc tiéu: Xéc dinh higu qua BC trong viéc truyen tai thusc dén noi ton thuong bong (do
3) trén co thé chuodt . Tur d6, so sanh két qua va danh gia hiéu qua han gan vét thuong trong
tirng treong hop chadich paste.

Bang 3. Cac nhém chudt thi nghiém

STT Nhom thi nghiém S6 lugng chudt S6 lan lap lai
1 Déi chirng bdi dau mu u 4 3
2 B6i miu 2 sau khi KTBX 18,3 kGy 4 3
3 B6i miu 3asau khi KTBX 18,3 kGy 4 3
4 B&i mau 3b sau khi KTBX 18,3 kGy 4 3
5 B&i mau 3c sau khi KTBX 18,3 kGy 4 3

KTBX: khi trung birc xa

Chon még thoi gian khdo sat 120 ngay (NO), 3 ngay (N3), 7 ngay (N7), 10 ngay (N10), 15
ngay (N15) dé theo ddi tien trinh lanh hoa vét thuong.

O mdi mbc thoi gian ghi nhan céc két qua:

@Nhan xét cac dau hiéu 1am sang.

@Tinh dién tich vét bong & céc thoi diém.

@Chup lai hinh theo cac thoi diém khao sét.
4. KET QUA VA THAO LUAN

4.1. Khao sat @9 nhiém vi sinh véat ban dau trong dich paste

D6 nhidm vi sinh vat ban diu trong dich paste dwgc danh gia théng qua mat do vi sinh vat
trén cdc moi trudong tuong ung.
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Do nhi&m vi sinh vat ban ddu

CP: Mt d6 vi sinh vat hiéu khi trong cac 7
dich paste ban dau trén méi truong cao s | B
thit- pepton. 51 M2
gﬂ 4 B M3a

PGA: Mat d6 nim méc trong céc dich ESERY e
paste ban dau trén méi truong PGA. 2T

N

0 .

HS: Mat d6 nim men trong céc dich paste

A ~ A N CP
ban dau trén mdi truong Hansen.

PGA
Moi trudng

HS

Do thij 1. S thi bicu dién do nhiém vi sinh vat
ban dau trong céc dich paste.

Vi mét d6 vi sinh vat ban diu trong c&c dich paste kha cao va dé bao quan dich paste tot
hon chiing téi tién hanh khir tring bang nhiét. Tuy nhién, sau khi khu tring nhiét dich paste bi
tach nudc do do chiing toi tién hanh khir tring bire xa véi liéu xa 18,3kGy. Phuong phép khir
tring birc xa 1& phuong phép khir tring hiéu qua vi duoc tién hanh ¢ nhiét do thuong ma
khdng can gia nhiét do ¢6 khéng 1am bién tinh cac thanh phan cia hdn hop, than thién voi méi
truong, sin pham co do tinh khiét cao dong thoi ¢6 thé bao quan 1au hon trong c&c bao nhya.

Sau khi chiéu xa chiing t6i d&tién hanh kiém trado nhiém vi sinh vat.

Két qua ghi nhan nhu sau:

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

Tén mau Mat d6 vi sinh vat (CFU/g)
Lin1 Lin2 Trung binh
M3au 2 3,4*10° 4,9%10° 4,2¢10°
Mau 3a KHP KHP KHP
M3u 3b KHP KHP KHP
M3u 3c KHP KHP KHP

Bang 5. Mat d6 nim mdc trong dich paste sau khi chiéu xa trén mdi truong PGA.

Tén mau Mat d6 vi sinh vat (CFU/g)
Lan1 Lan2 Trung binh
Mau 2 5,4*10° 7,2¢10° 6,3*10°
M3u 3a KPH KPH KPH
M3u 3b KPH KPH KPH
Mau 3¢ KPH KPH KPH
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Bang 6. Mat d6 nim men trong dich paste sau khi chiéu xa trén mdi truong Hansen

Tén mau Mat d6 vi sinh vat (CFU/g)

Lin1 Lin2 Trung binh
Mau 2 0,30*10" 0,45*10° 0,38*10"
Mau 3a KPH KPH KPH
M3au 3b KPH KPH KPH
M3au 3c KPH KPH KPH

KPH: khong phét hi¢n

Két qua ghi nhan & cé&c bang 4, 5, 6 cho thiy c&c mau c6 chira Nano bac thi khéng con
nhiém khuan nira, truong hop mau 2 mat do vi sinh vat giam dang ké nhung van khéng tiéu
diét hoan toan co thé vi ban dau trong thanh phan caa mau M2 khong c6 Nano bac dé diét
khuan nén mat do vi sinh vat ban dau khé cao va cd thé do liéu chiéu xa con thip khéng du dé
diét khuan.

Vi trong thanh phan tao dich paste ching t6i c6 b sung PVP nhu 1a mot chat |am tang do
tuong hop sinh hoc, néu chon phuong phép khir tring bang nhiét thi sin pham s bi tach pha
nuée dong thoi nhiét do cao co thé 1am bién tinh Nano bac. Ngoai ra, khir tring birc xa co thé
tac dong |én polyme tao lién két hoa hoc giira c&c phan tir (khau mach) 1am tang tinh dong
nhit cho san pham.

4.2. Khio sat hoat tinh khang khuin ciia dich paste

Hoat tinh khang khuan cua dich paste chira Nano bac dugc danh glathong qua mat dé vi
sinh vat (CFU/ml) trong méi truong nudi ciy co bo sung dich paste qua cac mdc thoi gian
khao sét (0gio, 3gio, 6gi0, 244i0).

Két qua duoc ghi nhan nhu sau:

Hoat tinh khang khuiin ciia dich paste Hoat tinh khéng khuén ciia dich paste

14.00 14.00

12.00 12.00 -

10.00 10.00 | —+bC
g o ﬁ% z £ —=—MU
E 800 E 500 w
z M2 z "// Vel
o 6.00 M3a & 6.00 A / e M3b
- ¥ M3b e —e— M3c

400 —*— M3c 4.00 ——
2.00 2.00
0.00 0.00 : : ‘
0 3 6 24 0 3.6 24
Thai gian (h) Thoi gian (h)

P thj 2: D thi biéu didn mat do Saureustheothsi PO thi 3: Do thi biéu dien mat do P.aeruginosa
gian khi bd sung dich paste theo thoi gian khi b6 sung dich paste

Nhdn xét:

Mang BC sau khi xay nhuyén va két hop véi WSC, Nano bac dé tao dich paste c6 kha
nang khang t6t v6i SaureusvaP. aeruginosa.

O thoi diém 0 gio, khi bit dau khao s&, do ta méi vira bd sung dich paste vao nén thoi
gian tiép x(c cua c&c chat ¢d hoat tinh khang khuan véi té bao vi sinh vat chua lau nén hoat
tinh khang chua biéu hién ré rét. Mic du vay dich paste c¢6 chira Nano bac ¢ ndng do 10 ppm,
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20 ppm, 30 ppm d& c6 biéu hién hoat tinh khang, biang chirng 1a mat do té béo giam han (10
10° CFU/ml) so vé6i mau ddi ching (10° CFU/mI) va hiéu sudt khang khuan |1én dén 97%.

4.3. Khao sat kha niang lanh hoéa vét thwong cia dich paste trén chudt nhit tring
(Mus musculus var.albino)

Do khdng c6 diéu kién dé tién hanh thu nhan mau mé nén chang téi chi tién hanh ghi nhan
lai dién tich vét bong theo cac mébc thoi gian khao sét, tir d6 danh gid hiéu qua lanh vét thuong
theo thoi gian nhu sau:

Bang 7. Ti 1& % vét bong trén chudt con lai so véi ban dau theo thoi gian khao sét

Tén mau Ti & % vét bong con lai so véi ban dau (S con lai/S ban dau)
0 ngay 3 ngay 7 ngay 10 ngay 12 ngay 15 ngay
(NO) (N3) (N7) (N10) (N12) (N15)
Déi ching 100 100 95,24 81,82 73,81 54,55
(Dau mu u)
Mau 2 (M2) 100 100 60,95 27,62 12,78 Lanh hoan
toan
Mau 3a 100 100 43,64 18,18 Lanhhoan | Lanh hoan
(M3a) toan toan
Mau 3b 100 100 40,00 17,50 Lanhhoan | Lanh hoan
(M3b) toan toan
Mau 3c 100 100 40,83 17,50 Lanhhoan | Lanh hoan
(M3c) toan toan
Nhdn xét:

Dvavao két qua bang 7 tathdy quatrinh lanh hoa vét thuong trén chudt rat tét. Khi ching
tdi tién hanh céc 16 thi nghiém song song vai nhau két qua cho thiy céc 16 thi nghiém béi dich
paste cd chitosan tan thi qua trinh [anh hoa vét thuong nhanh hon. Bdi véi truong hop phong
d6 3, ngdy thu 7 dién tich vét bong giam rd rét 0,49cm? (40,83%) so véi ban dau 1,2cm?
(100%), ngay thu 12 vét bong lanh hoan toan.

Mt sb hinh anh minh hoa

Er ’

B6i dau miu B6i M3c B6i dau miiu B6i M3c
Hinh 1. Vét bong ngay tha 7 Hinh 2. Vét bong ngay thtr 10
5. KET LUAN

Tur nhitng thuc nghiém trén, chling toi rat ranhirng két luan sau: http:/- Dich paste két hop
céc thanh phan nhu BC, WSC, PVP, Nano bac c6 kha ning khang vi khuin, nim men, nim
méc.
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- Thir nghiém trén chuét cho thiy qua trinh 1anh hoa vét thuong bong rét tét.
- C6 thé tao kem diéu tri bong tir hdn hop Chitosan tan trong nudc - Bacterial cellulose -
PVP - Nano bac.

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

Nguyen Thi My Lan®, Huynh Thij Phuong Linh®, Le Thi My Phuoc®
Nguyen Quoc Hien®
(D)University of Science, VNU-HCM
(2)Research and Devel opment Center for Radiation Technology HCMC

ABSTRACT: The paste of mixturing water-sol uble chitosan (WSC) — Bacterial cellulose
(BC) - Polyvinyl pyrolidone (PVP) and anti-bacterial silver nanoparticles shows good results
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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