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TOM TAT: Trong bai bao nay, dt nano chitosan (CS)-tripolyphosphate (TRB)dwoc nghién

ciu ch tgo lam chit hdp phy proteining ding trong din truyén thwc. CAc ¥u t dnh heong dén kich
thuéc hat nh: céc tac clat tzo nvi ngang, t 1é CS/TPP, pHia duoc khio sat.Pac tinh héa ly ga hat
nanoda duwoc danh gia thdng qua cacpkhuit phan tich héa ly khac nhau mhFT-IR, XRD, FE-SEM

va TEM. Héu suit va khi ning hip ph: protein aia nano chitosan ehtqo duoc kha cao (96,41 % va

1,93 mg/mg)di 0,5 mg fat nano chitosan.

Tar khéa: Chitosan, Bovine serum albumin (BSA)tiHano.

MO PAU

Ngay nay, i sy phat trén trong tnh wrc
y t& va chim séc &c kho: con ngroi, nhiéu
cbng nglk msi da duwoc ar dung Ong rdi ma
tiéu biéu laung ding aia céng ngh nano vao
qué trinh éng hyp nhing chit dan thubc moi.

Nhidu loai peptide va proteindugc tng
dung lam thiéc vi kha ning cton loc cao va
diéu tri hiéu qua. Dan truyén thanh céng riig
thuoc protein nay la andé nghién @u trong
nhiéu nim nay @a nganh doc.

Chitosanduoc ar dung lam nguyén &u
diéu ch hat nano chitosan trong fthg rim
gin day vi nhing tinh clit uu viét coa né ¢
kich thréc nano. Chitosan laadg deacetyl hoa
tir chitin, c6 du trac polysaccharidetugc tim
thdy ¢ loai dong Vit giap xac, con tring vaah
vai loai nim. V¢i nhiéu tinh ring nhr tinh
twong thich sinh bc, phan ly sinh ke, bam

dinh mang va khéngioc hai, né to thanh

nguyén Ieu cho nhéu tng ding droc sinh hyc.
Ngoai ra, chitosan con cé kming bam Ién &
mat niém mc va xam nhp vao nling € bao
biéu md. Dodd, hat nano chitosan érthanh &
thdng phan phi thudc cé tém ning lén [1].

V6i ngudn nguyén Bu chitin phong phié
Viét Nam, chang toi tiic hién nghién é¢u ch
tao vat liéu nano chitosarbdng thyi khio sét
kha ning hip phu protein @a hat nano chitosan
ing ding trong dn truyén thudc. Cac kKt qua
s8¢ duoc danh gia Bng nhéu phrong phap phan
tich héa ly khadc nhau ohFT-IR, XRD, FE-
SEM va TEM.

VAT LI EU VA PHUONG PHAP
Hoa chit

Chitosan (DD 75 %) i@ Sigma-Aldrich;
Sodium Tripolyphosphate (TPP) (§0,),

Trung Quc; Glutaraldehyde, Merck; NaOH 96
%, Trung Qéc; CH,COOH, 99,5 %, Trung
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Qubc; Nudc khir ion, Merck; Protein Bovine
Serum Albumin (BSA); Théc thir Bradford.
Thiét bi

May sic ky thim thiu gel GPC AGILENT
1100 Series; May ddng cd6 TELSTAR
LYOQUEST, Tay Ban Nha; May ly tam
UNIVERSAL 32R HETTICH ZENTRI-
FUGEN,biic; May kic HEIDOLPH PROMAX
1020, buc; May quang ph UV-Vis-NIR-
V670, JACCO, Nat; May FE-SEM JSM
7401F, Nlt; Mdy TEM JEM-1400, N&t. May
nhidu xa tia X BRUKER XRD-D8
ADVANCE, buc; May do ph IR BRUKER
EQUINOX 55,buc.

Phwong phap

Téng hep nano chitosan

Dung dch chitosan éng d6 0,5 % (W/v)

duoc pha trong acid acetic 1 % (v/v). Sau khi

hoa tandiéu chinh pH @a dung dch chitosan
bing dung dh NaOH 5N. TPP (hm
glutaraldehyde) éng d6 0,25 % (w/v) duoc
pha trong néc khr ion. Nh tr tr TPP
(glutaraldehyde) vao dungiah chitosan trong
diéu kien khuy tir tbc do6 1500 vong/phiis
nhiét ¢ phong trong 1 @. Dung dch sau phn
tng dugc ly tam \6i téc d6 17000 vong/phat
trong 30 phat thu ¢t nano chitosan. & hat
nano, #p lai nhiéu 1an v6i nuéc khr ion i
déng khé ling maydéng coés nhiét do -80°C,
ap sut 0,001 mBar trong 72 §i Miu duoc
bao quin ¢ 5°C trong ti lanh. Kich & hat nano
duogc danh gia thong quanh FE-SEM.

Khdo sét khi nang hip phu protein

Cho 1 ml dung @&h huyn phd nano
chitosan c6 éng do lan luot 1 0,25 mg/ml, 0,5
mg/ml, 1,0 mg/ml, 1,5 mg/ml, 2,0 mg/mitr
v6i 1 ml dung dch protein BSA Ang do 1
mg/ml, K¢ v6i tc d6 250 vong/phit nhiét do
phong, trong thi gian 60 phat. Sauié tién
hanh ly tam Bn hop & 17000 vong/phut 4°C,
30 phat. iy phan dich i xac dinh lwong
protein condi theo plrong phap Bradford [2].
Hiéu suit hip phu (loading efficiency-LE) va
kha ning Hip phi (loading capacity-LC) i@
hat nanoduoc tinh toan theo congih sau:

LE (%) = [(Tong hrong protein — tong
protein trong éch i)/ téng krong protein] x
100

LC (mg/mg) = [(Bng hrgng protein —
lugng protein trong th i)/ khéi luong hat

nano chitosan)]

Xac dinh dgc tinh hoéa ly @a hat nano
chitosan

biac tinh héa ly aa hat dugc danh gia
thong quaanh TEM, gin d6 XRD (BRUKER
XRD-D8 ADVANCE), ph FT-IR (BRUKER
EQUINOX 55).

KET QUA VA THAO LUAN

Khao sat quy trinh ché tao hat nano
chitosan
Khdo satdnh huwéng aia cac pheong phép
diéu ché khac nhau

Két qua khio sat anh hrong aia cac
phuong phapdiéu ché khac nhau, pong phap
tao ni ngang, & dung tac clt glutaraldehyde
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va phrong phép gel ion,isdung tac cht TPP duoc trinh bay trong Bng 1.

Bang 1.Dic diém hat nano chitosadiéu cté tir cAc plrong phap khac nhau

] Phan bb kich thuéc Kich thuéc trung binh
STT Phwong phap
(nm) (nm)
1 Phrong phap 4o nbi ngang 149,03-561,63 281,62
2 Phrong phapdo gel ion 36,08-94,90 68,89

Hinh 1. Anh FE-SEM éa chitosan va nano chitosandc va sau khiiéu ché:

(1.a) Chitosan; (1.b) Riong phap 4o ndi ngang; (1.c) Plong phap4o gel ion

Hinh 1.a cho thy hinh ding nguyén Bu
chitosan banfau la trng lbp polymer i kich
thudc lon. Phrong phép 40 ndi ngang i tac
chit glutaraldehyde, 4t nano chitosan thduoc

c6 kich thrgc tr 149,03 nm-561,63 nm (kich

thuéc trung binh & 281,62nm,aBg 1, Hinh
1.b). Plrong phép 4o gel ion \6i tac chit TPP,
kich thréc hat nho va déu hon, phan b tr
36,08 nm-94,90 nm (kich #dc trung binh la
68,89nm, Bng 1, Hinh 1.c). Kich thoc hat
nhé va phan b khaddng déu < c6 tém ning
lén trong Wp phu protein, thiéc.... Phrong
phép 40 gel ion i tac chit tao ndi TPP ding
la phrong phapdon gian, ré tién, higu qui cao
va khéngdoc hai nén dugc lva clon cho cac

nghién @u tiép theo.

Khdo satinh hwong aia ty 1¢ CS/TPP

Trong ptin nay, anh hrong cia ty 1é
CS/TPPdugc khao sat nim tim ra ¢ ¢ thich
hop nhit dé tao hat nano chitosan. Cag tlé
CSITPPduoc khio sat én luot 1a 3:1, 4:1, 5:1,
6:1, 7:1.

Két qua tir Hinh 2 cho thy, khi ting ty I8
CS/TPP & 3:1 dén 6:1, kich tlréc hat giam
dan. Tuy nhién, khiy 1é CS/TPP ing tr 6:1
dén 7:1, kich théc hat ting nke tro lai. O ty 18
CS/TPP la 6:1, 4t thu duoc c6 ding hinh &u
va kich thréc hat nho nhit.

Khdo satinh huwong cia pH

Chon ty 1¢ CS/TPP la 6:1#é khio sat pH.
Céc gia tr pH dugc khio séat in luot & 4,0;
4,5;5,0va5,5.

Két qua tir hinh 3 cho thy, khi ting pH fr
4,0 dén 5,5, kich téc hat ting din. Kich
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thuéc hat nho nht (48,70 nm) thutugc ¢ diéu
kién pH 12 4,0, 1¢ CS/TPP la 6:1. C6 éhthiy
ring pH itanh hrong dén kich thréc hat trong
khoang tr 4,0dén 5,0. Kich thréc hat ting nke
khi pH ting tr 4,0 &n 4,5. Kich tlréc hat

khdng c6 g thay ddi lon trong kha@ng pH ftr
4,5 d¢én 5,0. Tuy nhién, kich théc hat ting
nhanhdot ngot trong khang pH tr 5,0dén 5,5
cho thly pH cao khéng thichdp cho s hinh
thanh ht c6 kich tlrgc nho.
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Hinh 2. Anh hrong aia ty 1é CS/TPPdén kich throc hat. Hinh 3.Anh hrong aia pHdén kich thréc hat.

Khao sat kha ning hap phu protein trén hat
nano chitosan
Trong phin nay, ching t6i cho 1 ml dung

dich hug¢n phu nano chitosan cémg do lan

luot 1a 0,25 mg/ml; 0,5 mg/ml; 1 mg/ml; 1,5
mg/ml va 2 mg/ml &p phi véi 1 ml dung dch
protein BSA w©ng d6 1 mg/ml, ic 250
vong/phaté nhiét 6 phong trong thi gian 60
phut.

Biang 2.S6 liu khao sat h¢u suit hap phu va khi nang Hip phy protein

Néng d9 nano chitosan

(mg/ml) (%)

Hiéu sut hap phu

Kha niang hiap phu
(mg/mg)
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0,25 62,14 2,49
0,5 96,41 1,93
1,0 70,00 0,70
1,5 57,45 0,38
2,0 56,14 0,28

Bang 2 cho tAy khi nong do hat nano
chitosan ing tr 0,25 mg/midén 0,5 mg/ml thi
hiéu suit hip phy ting tr 62,14 %dén 96,41
%. Khi ndbng d6 hat nano chitosaning tr 0,5
mg/ml dén 2,0 mg/ml, hu suit hip phy lai
giam tr 96,41 % xdéng 56,14 %Didu nay céd
I& 1a do hai nguyén nhan sau:

The nhit, & nong do hat thip, do anh
huéng aia d6 nhst dung dch 1a khéngtang K
nén protein d dang p phu lén B mat hat,
dan dén hiéu suit hap phi protein ting khi ing
nong d6 hat. O ndng do hat cao,dd nhot cia
dung dch ting léndang K can tro sy hap phy
protein 1&n trén & mat hat, din dén hi¢u suit
hip phi protein gim khi tiép tuc ting rng do
hat nano chitosan.

g
MAU_AT111[TEM]

Thir hai, trongdiéu kién thi nghém c6 tc
d6 lac manh, khi rong d6 hat thap, £ lan va
cham giita cac hat thap. Khi nbng d6 hat cang
ting, $ va cham c6 héu qui giita cac bt cang
ting. K&t qua la cac fat dinh Kt lai voi nhau
tao thanh 4p hop 16n hon 1am dén tich & mat
hat giam din dén hiéu suit hip phy protein
giam.

Khdo sat dic tinh hda ly aia hat nano

chitosan

Khdo saténh chup TEM

Hat nano chitosadiéu ché ¢ ty 16 CS/TPP
la 6:1, pH la 4,Qtugc sr dung dé khao sét kich
thudc vado phan 1 kich throc hat.
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Hinh 4. Anh TEM va s phan 6 kich thréc hat nano chitosadiéu ché & pH=4,0; t 1¢ chitosan/TPP 1a 6:1
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Hinh 4 cho thy cac ht c6 ding hinh éu,
kich throc kha nld, ddng déu va phan b kha
riéng E, kich thegc hat trung binh 1a 54,01 nm
va khaing phan B kich thréc hat 14 31,65 nm-
91,28 nmbic biét, hiu hét cac ht déu cé kich
thudc tir 50 nm-60 nm. Bng hinh du cia cac

hat nano chitosan laatig c6 héu qua nhit

Khdo sét giin do nhiéu xg tia X (XRD)

T

trong cacrng ding aia nano chitosardic biét
trong cacung dung Hip phi thudc do & mat
cdu cé nhéu phrong tiép xtc i thubc nhit.
Kich thrée hat nho va ddng déu thich lvp cho
qué trinh dn truyén thubc qua niém mc va
dam bao thubc dugc phong thich &i tbc do
nhu nhau trong ¢ thé.
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Hinh 5. Gian @6 XRD cia chitosan va nano chitosan

Muc do tinh thé caa nguyén Bu chitosan
ban dau va hit nano chitosaniuoc danh gia
théng qua gin d6 nhiéu xa tia X cia ching.
Gian d6 nhiéu xa dugc do trong khang 2 tir
4° dén 70.

Gian d6 nhiéu xa tia X cia chitosan c6 hai
miii manh ¢ 20 la 10,8 va 20,6, phu lp véi
gian d6 nhiéu xa cia chitosanduoc cong b

trong cac tai Bu truéc, cho thy mic do tinh

thé cao @a chitosan nguyénéii. Tuy nhién,
khdng c6 nii naodugc tim thy trong giin do
nhiéu xa cua hat nano chitosan sau khiiéu
ché. Piéu nay cho thy ciu trdc tinh tle cua
chitosanda b pha hiy sau khi 40 ndi ngang
v6i TPP [3] [4]. Sr pha hy ciu tric polymer
d& cho thy kha ning Hip phu protein @a cac
hat nano chitosan nhda trinh bay.

Khdo séat plé hong ngai FT-IR
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Khao sat pb FT-IR aia chitosan, nano
chitosan nim xacdinh du trdc héa bc aia
hat nano.Déi véi phd cia chitosan, i phd ¢
3423 cni twong tng Wi dao dong aia nhém
NH, va OH da chitosan. Ni & 1651 cnit
twong tng Wi dao dong aia nhém CONH
Miii & 1076 cni trong ting Wi daodong aia

nhém C-O-C.Bdi véi phd cia nano chitosan,

c6 sr dich chugn mii tir 3423 ¢t sang 3397
cmi’. Miii 1651 cnit bién mit va hai nfii mai
Xuit hién & 1645 cni va 1541 crit la do lién
két gitta nhém ammonium va phosphoric [3].
Do vy, c6 tre két luan nhém ammoniumi@
chitosanda ©o ndi ngang i TPP trong 4n

phim nano chitosan.
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Hinh 6. P FT-IR aia chitosandudng dréi) va nano chitosani¢ong trén)

KET LUAN

Chung tdida ct tao thanh céng 4t nano
chitosan c6 ghg hinh du, kich thréc nhd va
dong déu quaanh chyp FESEM, TEM. Hiu
Ssuit hap phy protein kha cao la 96,41 %ic

tinh héa ly @a hat duoc danh gia Bing nhiu
phuong phap phan tich khac nhauunfEM,
XRD va FT-IR khing dinh chitosand& to i
ngang ¥i TPP hinh thanh kich tdc nano va
ciu tric tinh tk bandau cia chitosan bpha

hiy sau khi 40 ni.
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STUDY ON PREPARATION OF CHITOSAN NANOPARTICLE AS PR OTEIN
DELIVERY CARRIER FOR DRUG DELIVERY APPLICATION

Duong Thi Anh Tuyet, Vo Quoc Khuong, Phan Hue Phuog, Nguyen Thi Phuong Phong
University of Science, VNU-HCM

ABSTRACT: This work investigates the polyanion initiated agiein process in fabricating

chitosan (CS)-tripolyphosphate (TPP) nanopartiaended to be used as protein delivery carrier.

Variations in cross-linking agents, CS/TPP weightioc and solution pH were investigated. The

chitosan nanoparticles were characterized by sdvaraalytical techniques such as FT-IR, XRD,

FE_SEM and TEM. Finally, protein loading efficienfiyg) and protein loading capacity (LC) were

investigated.
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