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KHAO SAT QUA TRINH PIEU CHE HAT NANO

CHITOSAN-TRIPOLYPHOSPHAT
Duong Thi Anh Tuyét
Truong Pai hoc Thii Dau Mot

TOM TAT
Qud trinh diéu ché hat nano chitosan (CS)-tripolyphosphat (TPP) di dwoc khdo sat tir
nguyén liéu ban dau la chitosan cé phdn tir heong trung binh cao. Céc yéu t6 dnh hiong
dén kich thwée hat nhe: ty 16 CS/TPP va pH da dwoc khao sdt qua FE-SEM. PJ phdn bo
kich thude hat dwoc khdo sat qua phan mém UTHCSA Image Tool 3.00. Két qud sé gop
phan dir dodn co ché tao hat nano chitosan-tripolyphosphat.
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1. GIGI THIEU

Ngay nay, trong linh vyc y té va chim
soc stic khoé con nguoi, nhiéu cong nghé
méi da duogc sir dung rong rai ma tiéu biéu
Ia ing dung caa cdng nghé nano vao qué
trinh tong hop nhitng chat dan thuéc mai.

Nhiéu loai peptide va protein dugc tng
dung lam thudc vi kha niang chon loc cao
va diéu trj hiéu qua. Dan truyén thanh cong
nhitng thudc protein nay la chi d& nghién
ctu trong nhiéu ndm nay ciia nganh dugc.

Chitosan duoc sur dung lam nguyén liéu
diéu ché hat nano chitosan vi nhiing tinh
chat wu viét cia nd ¢ kich thudc nano.
Chitosan la dang deacetyl hoa tir chitin, cé
cau trGc polysaccharide, dugc tim thiy &
loai dong vat giap xac, con trung va mot
vai loai nam. Vi nhiéu tinh nang nhu tinh
tuwong thich sinh hoc, phan hay sinh hoc,
bam dinh mang va khong doc hai, nd tro
thanh nguyén liéu cho nhiéu ung dung
dugc sinh hoc. Ngoai ra, chitosan con co
kha ning bam 1én bé mat niém mac va xam
nhap vao nhiing té bao biéu mo. Do do, hat
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nano chitosan tré thanh hé thdng phan phbi
thudc c6 tiém nang 16n [1].

Véi ngudn nguyén lidu chitin phong
phi ¢ Viét Nam, chdng t6i thuc hién
nghién ciu ché tao vat liéu nano chitosan
nham tim ra diéu kién t6i vu dé ché tao hat
nano chitosan-tripolyphosphat. Cac két qua
(duoc danh gia bang FE-SEM) gop phan dy
doan co ché tao hat nano chitosan-
tripolyphosphat.

2. VAT LIEU VA PHUONG PHAP

2.1. Hoa chit va thiét bi

— Chitosan (DD 75%) cua Sigma-
Aldrich; Sodium Tripolyphosphate (TPP)
(NasP30;), Trung Qubc; NaOH 96%, Trung
Qudc; CHsCOOH, 99,5%, Trung Qudc;
nudc khir ion, Merck.

— May sic ky tham thau gel GPC
AGILENT 1100 Series (Truong Dai hoc
Khoa hoc Ty nhién TP.HCM); may dong
cb Telstar Lyoquest, Tay Ban Nha (Cong ty
dugc pham Domesco, Bong Thép); may ly
tam Universal 32r Hettich Zentrifugen, bBuc
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(Truong Dai hoc Khoa hoc Ty nhién
TP.HCM):; may lic Heidolph Promax 1020,
buc (Truong DPai hoc Khoa hoc Ty nhién
TP.HCM); may FE-SEM JSM 7401F, Nhat
(Khu cong nghé cao TP.HCM).

2.2. Téng hep nano chitosan

Dung dich chitosan néng d6 0,5%
(w/v) dugc pha trong acid acetic 1% (v/v).
Sau khi hoa tan, diéu chinh pH cua dung
dich chitosan bing dung dich NaOH 5N.
TPP ndng do 0,25% (w/v) dugc pha trong
nudc khu ion. Nho tir te TPP vao dung dich
chitosan trong diéu kién khudy tir toc do
1.500 vong/phat ¢ nhiét do phong trong 1
gio. Dung dich sau phan tng dugc ly tam
véi tée @6 17.000 vong/phut trong 30 phut
thu hat nano chitosan. Rira hat nano, lap lai
nhiéu 1an voi nuéc khir ion roi dong kho
bang may dong c¢o & nhiét do -80°C, ap suat
0,001m Bar trong 72 gio. Mau duoc bao
quan & 5°C trong tu lanh. Kich ¢& hat nano
dugc danh gia thong qua anh FE-SEM.
3. KET QUA VA BIEN LUAN

3.1. X4c dinh phan tir lwgng cia CS

Két qua khao sat phan tir luong nguyén
lieu chitosan (DD > 75%) dugc danh gia
bang phuong phap sac ky tham thau gel
GPC. Phén ta Iluong trung binh so:

Mn =162kDa. Phan tu lugng trung binh

khéi: M, = 497kDa. Phan tir luong trung

binh nhot: M|, =497kDa. Chi sé da phan

tan: DI :&:3,07 ; DI > 2.

n

Két qua nhan duoc cho thiy mau
chitosan nguyén liéu c6 do da phan tan cao.
Phan tir lugng cua chitosan anh huong rét
I6n dén kich thuéc hat. Théng thuong,
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phan tir lwgng cua chitosan cang Ion thi
kich thudc hat nano chitosan tao thanh cang
I6n [2], [3], [4].

3.2. Khao sat anh hwéng cuaa ty 1€
CSITPP

Khi nho tr tr TPP vao dung dich
chitosan, ching toi nhan thiy nhiing dung
dich ndy tré' nén sét hon va mau sic ¢ su
thay doi tir trong sudt sang tring duc. Diéu
nay chang té da c6 phan tng xay ra gitra
chitosan va tac chét tao ndi.

Trong phan nay, anh huong cua ty I¢
CS/TPP dugc khao sat nham tim ra ty Ié
thich hop nhat dé tao hat nano chitosan.
Cac ty Ié CS/TPP dugc khao sét lan luot 14
3:1,4:1,5:1,6:1, 7:1.

Hinh 1. Anh chup dung dich huyén phd nano
chitosan diéu ché tir cac ty 1¢ CS/TPP khac
nhau (tzr trdi qua phai): 3:1,4:1, 5:1, 6:1, 7:1.

Két qua cho thdy, khi ting ty 1&
CS/TPP tir 3:1 dén 6:1, kich thudc hat giam
dan. Tuy nhién, khi ty l¢ CS/TPP ting tir
6:1 d&én 7:1, kich thuéc hat ting nhe tro lai.
O ty Ié CS/TPP la 6:1, hat thu duoc ¢6 dang
hinh cau va kich thudc hat nho nhét.

3.3. Khao sat anh hwéng ciaa pH

Chon ty I¢ CS/TPP 1a 6:1 dé khao sat
pH. Céc gia tri pH duoc khao sét lan luot 13
4,0;4,5;5,0va5,5.
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Hinh 7. Anh chyp dung dich huyén phi nano
chitosan diéu ché ¢ nhitng diéu kién pH khac nhau
(tzr trdi qua phai): 4,0; 4,5; 5,0; 5,5.
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Hinh 8. 4nh FE-
SEM hat nano
chitosan khi téng
hop o pH 4,0.

Hinh 9. 4nh FE-
SEM hat nano
chitosan khi téng
hop o pH 4,5.

Hinh 10. 4nh FE-
SEM hgt nano
chitosan khi tong
hop ¢ pH 5,0.

Hinh 11. 4nh
FE-SEM hat nano
chitosan khi tong
hop o pH 5,5.
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Két qua cho thay, khi ting pH tir 4,0 dén 5,5, kich thuéc hat ting dan. Kich thudc hat
nho nhat (48,70nm) thu dugc & diéu kién pH 1 4,0, ty 16 CS/TPP 14 6:1.

3.4. Du doan co ché

Hinh 13. C4u tric

Hinh 14. Co ché twong tdc giira CS va TPP [5].
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wh N\ " Wi N Két qua khao sat gay ra sy bat ngo
i pe— / N . N . .
H H H H bai vi khi sir dung nguyén liéu chitosan
NHy+ Ho NH, , N , , ,
T - co_ phan tu luong lon (479kDa), ching
t6i du tinh hat tao ra sé c6 kich thuéc
CH,OH I6n. Thé nhung, trong subt quéa trinh
H/H H/o/ khao sat, kich thudc hat chi dao dong
/" | trong khoang 48,70-219,24nm. Hién
H X 35 Y 7 4 . X -
“H(;r tuong nay cé thé lién quan deén hién
CH,OH H-0-FL0 9 £ R
VI o % tugng cat mach CS trong suot qua trinh
- Fle™  —> “o%o | khudy tir hdn hop CS va TPP da dugc
NHy+ Ho®o | M. L. Tsai dé cap dén [6]. Theo do, luc
o v we | cat manh (6 day ching toi str dung toc
P RouoLIgng lon Vs "y | @6 khudy manh 1500 vong/phut) cé thé
W/ | cung cap du nang lugng dé beé giy
CH,0H

phéan tir CS. Céc phan tir CS ¢6 mach
cang dai s& cang dé bi vudng mac vao
nhau va chiu anh huéng cua luc cét
nay manh hon, hinh thanh hat nhé hon.

Hinh 15. Anh hwéng cua luc cdt dén
sy hinh thanh hat nano.
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4. KET LUAN

Chung t6i da nghién ctu thanh cong
anh huong cua céc yéu té dén kich thudc
va sy phan bd hat nano chitosan tir nguyén
liéu chitosan c¢6 phan tir luong trung binh
16n trong diéu kién & Viét Nam. Cac yéu tb

ty 16 CS/TPP 1a 6:1; pH 1a 4,0, hat nano
chitosan c6 dang hinh cau, déng déu, kich
thudc trung binh la 48,70nm qua anh FE-
SEM. Két qua nay cho phép du doan kich
thudc hat nano c6 thé phu thudc vao diéu
kién khudy tron dian dén hién tuong cat

anh huéng nhu: ty 1& CS/TPP, pH di dugc ~ Mach phan tx chitosan.

kh4o sét lan dau tién qua anh FE-SEM. Véi

INVESTIGATING THE PROCESS IN FABRICATING CHITOSAN-
TRIPOLYPHOSPHAT NANOPARTICLES
Duong Thi Anh Tuyet

Thu Dau Mot University
ABSTRACT

The preparation of chitosan- tripolyphosphate nanoparticles was investigated using high
molecular weigh chitosan. Variations in CS/ TPP weight ratio and pH were investigated via
FE-SEM. Size distribution of these nanoparticles was investigated via UTHCSA Image Tool
3.00 soft. The result will be used to predict the mechanism of nanoparticle formation.
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