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Toém tit. Chitosan dwoc tng dung nhiéu trong linh viec y dwgc nho kha ndng twong thich sinh hoc cao.
Trong d6, vat liéu dang hat réng duoc quan tdm nghién ctu nho hiéu suat hap thu thudc cao va kha
nang phéng thich thudc 6n dinh trong thoi gian dai. Cac nghién cttu trudce day cho thdy dé€ tong hop hat
chitosan cé cdu trtic rong nguoi ta phai stt dung dung méi hitu co va tac nhan tao lién két doc hai, lam
anh hudng dén tinh an toan sinh hoc cua vat liéu. Vi vay, muc tiéu cua nghién ctru nay la ché tao hat
chitosan vdi ciu trac rSng béng phuong phéap don gian va an toan. Chitosan dwoc tong hop tir chitin
sau d6 duoc dwa vao qua trinh tao hat véi tdc nhan sodium tripolyphosphate (STPP). Két qua cho thdy
hat v6i duong kinh 16 réng 16n nhat dugc tao ra tir chitosan véi khéi luong phén tir 205,6 kDa va nong
dd chitosan 2% (w/v) trong trong acetic acid 1% (v/v) tai pH =9 ctia dung dich STPP.
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Abstract. Chitosan has been widely used in biomedical fields due to its high biocompatibility. Especially,
chitosan beads with hollow interior are gaining attention because they can absorb more drugs and
release them in a sustained manner. Previous studies showed that the formation of chitosan hollow
beads required organic solvents and toxic crosslinking reagents, which might limit their application in
biological systems. Therefore, this study aims to fabricate chitosan beads with a core/shell structure by
using simple ionic gelation in mild conditions. Chitosan synthesized from chitin was used in bead
formation with sodium tripolyphosphate (STPP) as a crosslinking agent. Beads with the largest core
diameter are obtained from a 2% (w/v) 205.6 kDa chitosan solution in 1% acetic acid at pH = 9 of the
STPP solution.
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1 Mo dau

Chitosan duoc quan tam nghién ctru nhiéu
nho nhitng dac tinh wu viét ctia né nhw khong doc,
dé phan huy sinh hoc va kha nang twong thich sinh
hoc cao. Cac ting dung cta chitosan c6 thé ké dén
nhuw mang chitosan trong thic phdm dé bao quan
trai cay [1], mang chitosan d€ diéu tri bong [2],
chitosan dang hat, dang nano trong dugc phdm [3]
va moi truong [4]. Pang cht y 1a v6i kha nang bam
dinh 1én bé mt niém mac va xam nhéap vao t€ bao
biéu mo, chitosan dang hat dwgc ting dung nhiéu
trong viéc dan truyén thudc [3]. Tuy nhién, dé ting
ham lwong thudc duoc hdp thu thi ciu trac réng
phtt hop hon cdu trac hat dang dac [5]. Cac hat
chitosan ciu trtic rong thuong duwoc ché tao bang
cach stt dung ban mau nhu hat keo, chat hoat dong
bé mdt hoac cac giot nhit twong [6]. Trong cac
phuong phap nay, vat liéu muc tiéu dwgc phu hoac
tring hop trén bé mit ctia mau, sau d6 ban mau
duocloai bo ¢ chon loc dé tao thanh ciu tric rong.
Tuy nhién, ky thuat ché tao nay lién quan dén viéc
stt dung dung moéi hitu co trong diéu kién phan
ting khic nghiét, do d6 anh huong dén kha ning
tuong thich sinh hoc ctia cac hat chitosan. Vi vay,
phuong phép tdng hop hat chitosan réng an toan,
than thién véi moi treong dang duwoc quan tam

nghién ctru.

Trong nghién cttu nay, hat chitosan véi cdu
tric rong duwoc ché tao bang cach tao gel ionic trong
sodium tripolyphosphate (STPP). Day la phuong
phap duwoc st dung kha phd bién trong viéc tong
hop chitosan dang hat ttng dung lam vat liéu tai
thudc, nhung céc cong bo lién quan dén kha nang
tao hat rSng van con rat han ché Muc tiéu cua
nghién cttu nay la khao sat cac yéu t6 anh hudng
dén cdu trac hat nhu tinh chat cua chitosan (d6

deacetyl hda, khdi lwgng phan tit), nong do
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chitosan va pH cta dung dich STPP, tir d6 dwa ra
diéu kién t6i wu dé€ tao hat c6 cau tric réng c6 tinh

tng dung cao trong cac linh vic y duoc.

2 Vatliéu va phuong phap

21 Vatliéu

Nguyeén liéu duoc sit dung trong nghién cttu
la chitin c6 ngudn goc tir vo tom (Viét Nam) va
chitosan thirong mai (Showa Chemicals Inc., Nhat
Ban, p.). Hoa chét st dung trong nghién cttu gom
NaOH (Trung Qudc, p.), acetic acid (Trung Qudc,
p.), sodium acetate (Trung Qudc, p.), sodium
tripolyphosphate (STPP) (NasP:O10) (Trung Qudc,
p.), toluidine blue (Sigma, p.a.) va potassium

polyvinyl sulfate (Wako, Nhat Ban, p.a.).
22 Phuwong phap

Anh huéng ctia thoi gian phan tng dén qua
trinh deacetyl hoa chitin

Chitin dugc ngam trong dung dich NaOH
60% theo tilé 1:40 (w/v) trong cac khoang thoi gian
khac nhau (30-120 phut) trén mdy khudy tir gia
nhiét & 90 °C. Khi két thtic phan ting, mau duoc loc
va rtza nhiéu lan bang nudc cdt dén khi pH ctia
nudc rira la trung tinh, sau d6 sdy dén khoi luong
khong d6i & 40-50 °C. O mdi thoi gian, thi nghiém

duoc lap lai 3 Tan.

Anh huéng cta khéi lwgng phan tir chitosan dén
kha ning tao hat ciu trac rong

Mau chitosan thu duoc sau khi deacetyl hda
chitin duoc dung d€ tao hat. Dung dich chitosan
2% (w/v) duoc pha trong dung dich acetic acid 1%
(v/v), dung dich STPP duoc pha trong nuwdc cat voi
nong do 1% (w/v). Hat chitosan dwgc tong hop
bang cach dung 8ng nhé giot chtta 20 mL dung
dich chitosan nho tir tit vao 300 mL dung dich
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STPP & pH = 9. Hon hop duoc dit trén mdy khudy
ttr va khudy voi tdc dd 120 rpm trong 2 gio d€ cau
tric hat 6n dinh. C4c hat chitosan sau d6 dwoc loc,
rita v6éi nudc cdt va quan sat hinh dang duéi kinh
hién vi quang hoc Olympus CX23 véi trac vi thi
kinh WF10X/18 mm. Hat chitosan tao thanh dwoc
cit doi dé xac dinh do r6ng cua hat; kich thudce do
day thanh hat duoc do bf“ang thude do tric vi thi
kinh. MAu chitosan tao hat c6 dd réng 16n nhat

duoc st dung trong cac thi nghiém tiép theo.

Anh hwéng cta pH dung dich STPP dén kha
ning tao hat ciu tric rong

Qua trinh tao hat duoc thic hién teong tu
nhu mo ta ¢ trén, trong d6 pH ctia dung dich STPP
dwoc gitt & cac gia tri 3, 7 va 9 (may do pH Mettler
Toledo S220-K). Xac dinh d6 réng cua hat chitosan
tao thanh dé€ danh gid anh huong ctia pH dung
dich STPP dén cau truc hat. Diéu kién pH dung
dich STPP tao hat c6 d6 rSng 16n nhat dwoc chon
d€ tién hanh cac thi nghiém tiép theo.

Anh huéng cta noéng do dung dich chitosan dén
kha ning tao hat ciu tric rong

Trong thi nghiém nay, dung dich chitosan
duoc khao sat & cacnong do 2, 3 va 4% (w/v). Dung
dich STPP duoc ¢6 dinh & nong do 1% (w/v) trong
diéu kién pH da duoc xéac dinh truede d6. Xac dinh
do réng cua hat chitosan tao thanh d€ danh gia anh
huéng cua nong d6 dung dich chitosan dén cau
trac hat.

Xac dinh d¢ deacetyl hoa

D6 deacetyl hda (degree of deacetylation —
DDA) dugc xac dinh bang phuong phép chudn do
[7]. Hoa tan 0,1 g chitosan trong 20 mL dung dich
acetic acid 1% (v/v). Pha loang dung dich chitosan
béng nude cat voi ti 1€ 1:30 (v/v); sau dé dugc bo
sung chi thi toluidine blue va chuan d¢ bang dung
dich potassium polyvinyl sulfate (1/400 N). Do
deacetyl hoa dwoc tinh theo cong thikc
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polyvinyl sulfate 1/400 N (mL); f=1,006 [4].

Xac dinh khéi lwgng phan tr ctia chitosan

Kh6i lwong phan tir cta chitosan dwoc xac
dinh bang phuong phap do d6 nhét [8]. Chitosan
dwgc hoa tan trong hé dung méi CHsCOOH 0,2 M
va CH3COONa 0,1 M ¢ 30 °C. Dung dich chitosan
duoc bom vao nhét k€ mao quan (nhét ké
Ostwald) d€ xac dinh thoi gian chay, tir d6 tinh
duoc do nhét rut gon cuia dung dich. Méi quan hé
gitta d0 nhét rat gon va ndéng dd dung dich
chitosan dugc bidu dién bang phuong trinh hoi
quy tuyén tinh (y = ax + b, véi y la d6 nhét dac trung
ctia mau chitosan). Mit khac, d6 nhét dic trung 1]
duoc tinh theo phwong trinh Mark-Houwink

[n] = k X My

trong d6, Mv la khéi lugng phén ti trung binh; k, a
la hﬁng s0 phu thudc vao nhiét d6 va hé dung moi.
0 30 °C va hé dung mdi st dung trong nghién ctru
nay, k=1,424 x 103 va ot = 0,96 [8].
23 Xtelysé liéu

Tat ca cac thi nghiém dwoc lap lai ngéu
nhién 3 [an, cac s6 liéu dwgc ghi nhan va xa ly béng

phan mém Microsoft Excel 2016.

3  Két qua va thao luan

3.1  Anh huéng cta thoi gian phan @ng dén

qua trinh deacetyl hoéa chitin

Véi muc tiéu tao ra cac phan tit chitosan cé
khdi luong phan tir khac nhau & quy mo phong thi
nghiém trong thoi gian ngan, NaOH c6 nong dd
twong doi cao da duoc st dung trong qua trinh
deacetyl hda chitin. Két qua khao sat anh huwong
cua thoi gian phan ting dén qua trinh deacetyl hda

chitin cho thay thoi gian deacetyl hoa cang dai thi

89



Pham Thi Phwong Thuy va CS.

chitosan thu dugc c6 d6 deacetyl hda cang cao dan
dén khoi lvong phan tir cang giam (Bang 1). Chitin
sau khi duoc deacetyl héa ¢ 90 °C véi dung dich
NaOH 60% trong thoi gian 30 phut da chuyén héa
thanh chitosan v6i d6 deacetyl hoa cao (93,13%).
Dang chu y la khi tang thoi gian phan tng lén 60—
120 phat, do deacetyl héa do dugc theo phuwong
phap chuidn d6 dat 100%. Jiang va Xu [9] va de
Moura va cs. [10] cting cho thdy do deacetyl hoa ty
1é thuan véi thoi gian phan tng trong NaOH. Tuy
nhién, DDA do dwoc ctia nghién cttu nay cao hon,
c6 thé€ dugc giai thich do néong d6 NaOH duoc st
dung 1a 60% so véi 42,1% trong céng bd ctia de
Moura va cs. [10].

32 Anh huéng caa khéi lwgng phin tir

chitosan dén kha ning tao hat cau triic rong

Str dung mau chitosan véi khdi lwong phan
tee khac nhau d€ tao hat trong dung moi sodium
tripolyphosphate theo phirong phap tao gel ion véi
nong do chitosan va STPP lan luot la 2% (w/v) va
1% (w/v). Trudc khi tao hat, chitosan (pKa = 6,3)
dwoc hoa tan trong dung dich acid acetic 1% (v/v).
O diéu kién nay, nhém -NH: trong phan ti
chitosan dwgc proton hod thanh NHs*. Mat khac,

cac mau chitosan dwoc tong hop trong nghién ctru

nay c6 do deacetyl hda déu 16n hon 90%. Vi vay,
nhém NHs* sé chiém uwu thé va cac lién két hydro
gitta cdc nhom acetyl trong phan ti chitosan sé bi
phé vo [11]. Hinh 1 cho thdy hat dwgc tao thanh c6
cau trac hinh cau, 1a két qua caa s lién két ngang
gitta cac nhém chitc -NHs* trong phan tt chitosan
v6i nhém chite —P3O1w trong phan tit STPP. Hat tao
thanh tr cdc mau chitosan dugc deacetyl hoa tir vo
tom c6 cdu tric rong, trong khi hat tao thanh tir
chitosan thuong mai thi ¢ cau truc dic sau khi cat
déi (Hinh 1). C6 thé chitosan tao lién két ngang voi
cac nhém —P30w trong phan tie STPP thanh dang
mang ludi [12]. Chitosan thuong mai c6 khoi luong
phéan ti 16n (1086 kDa) nén cac lién két ngang dan
xen v6i nhau tao ra mang lwdi day déc. Trong khi
d6, mau chitosan dugc deacetyl hda tir vo tom sau
120 phut c6 khéi lwgng phan ti thdp (205,6 kDa)
nén cac lién két ngang it, khong dan xen vao nhau
va bam 1én thanh hat tao ciu trtc réng bén trong.
Két qua ciing cho thdy su twong quan gitta khoi
lwong phan tt ctia chitosan va do réng cua hat,
trong d6 chitosan véi khoi lwong phan ti thdp nhét
tao duoc hat c6 6 réng 16n nhét. Vi vay, mau CTS-
120 dugc chon dé khao sat trong cac thi nghiém tiép
theo.

Bang 1. Anh hwong ctia thoi gian deacetyl hoa dén tinh chét cia chitosan

Maiu Thoi gian deacetyl héa (phut) Do deacetyl hoa (%) Khéi lwgng phén ti (kDa)
CTS-30 30 93,13 +2,29 844,4 + 23,7
CTS-60 60 100 747,3 +18,1
CTS-90 90 100 571,9 +40,9
CTS-120 120 100 205,6 +10,7

CTS-120

CTS-90

CTS-30

Chitosan thwong
mai

Hinh 1. Hinh théi hat tong hop tir cdc mAiu chitosan khac nhau
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3.3  Anh huéng cta pH caa dung dich STPP
dén kha ning tao hat ciu trac rong

Chitosan la mot polymer cé thé ché tao
thanh vat liéu dang hat va kha nang tao hat phu
thudc vao diéu kién pH ctia moéi truong [13]. Trong
nghién cu nay, kha nang tao hat cua chitosan
dwoc khao sat trong dung dich STPP 6 pH 3, 7 va
9. Két qua cho thdy ¢ ca ba diéu kién pH khao sat,
hat chitosan tao thanh déu cé cau trac rong (Hinh
2). O pH =3, hat c6 kich thuéc nho nhét véi duong
kinh 16 rdng 1 1306,23 um va do rong nay tang dan
theo pH, dat gia tri 1490,33 pm va 1709,5 um twong
tng khi pH ctia dung dich STPP la 7 va 9 (Bang 2).

Mi va cs. cho rang céc lién két ngang gitta
STPP va chitosan sé€ tang 1én va bén hon trong moi
truong acid lam cho hat bén hon [14]. Khi tang pH
cua dung dich STPP, cac lién két ngang gian ra lam

cho hat c6 kich thude 16n hon trong méi truong

acid, tuwong dong voi két qua thu duoc trong

nghién cttu nay. O pH = 9, hat chitosan tao thanh

c6 duong kinh 16 réng 16n nhat, vi vay dung dich

STPP duoc cd dinh ¢ pH = 9 trong khao sat tiép

theo.

34 Anh huéng ctia nong d6 dung dich
chitosan dén kha nang tao hat cau triic rong
Trong thi nghiém nay, néng d¢ cua dung

dich STPP dugc ¢6 dinh ¢ 1% (w/v), pH =9 va nong

do dung dich chitosan dwoc khao sat ¢ 2, 3 va 4%

(w/v). Nong do chitosan nho hon 2% cing duoc

khao sat, nhung hat tao thanh khong bén va bi vo

khi khudy trong dung dich STPP. Bang 3 cho thay
hat rSng chi duoc tao thanh véi néng d6 dung dich
chitosan 2%. Khi tdng néng d6 chitosan lén 3%, hat
duoc tao thanh nhung khéng cé cdu tric réng va
nong do 4% khong tao duoc hat c6 cau truc hinh

cau.

Hinh 2. Anh huéng ctia pH ctia dung dich STPP dén cu tric réng ctia hat chitosan

Bang 2. Anh hwong cta pH dung dich STPP dén kich thudc hat chitosan

pH Duong kinh hat (um) Puong kinh 16 réng (um)
3 2292,48 + 59,29 1306,23 + 40,17

7 2397,68 + 33,09 1490,33 + 59,29

9 2507,27 £ 62,14 1709,50 + 104,37

Bang 3. Anh huong ctia nong d6 dung dich chitosan dén kich thwdc hat

Nong d6 chitosan (%)  Puodng kinh hat (um) Puong kinh 16 réng (um)
2 2524,80 £ 13,15 1766,48 + 54,74

3 2428,37 + 20,08 0

4 Khoéng tao hat dwoc
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Khi cho dung dich chitosan vao STPP, lién
kétngang ctia cdc nhém chiee dién tich &m ctaa STPP
véi dién tich dwong ctia chitosan hinh thanh dan
dén qua trinh tao hat hinh cau. Nong dé cuaa moi
dung dich anh hwong dén kich thudc hat [15]. Theo
Ibrahim va cs., khi cho chitosan vao dung dich STPP
thi mot monomer ctia STPP sé twong tac voi 2
monomer cua chitosan [16]. Vi vay, khi tang nong
dd chitosan 1én 4%, cao hon so vdi nong do STPP,
luong STPP sé khong du dé€ hinh thanh cac lién két
ngang va cac lién két sé bi gian ra dan dén khong
tao duoc hat hinh ciu. Dwong Thi Anh Tuyét va cs.
tong hop hat nano chitosan véi tac nhan tao lién két
ngang la STPP ciing cho thdy khi ting nong do
chitosan thi kich thude hat nho lai [17], twong dong
véi két qua cuia nghién cttu nay ¢ cac nong do
chitosan 2% va 3% (w/v).

4  Kétluan

Hat chitosan c6 cdu trtc rong duwoc tdng hop

bang cich tao gel ion trong sodium
tripolyphosphate. Chitosan véi khéi lwong phan ti
205,6 kDa tao duwoc hat hinh cau véi duong kinh 15
rong 1766,48 um tai nong dd 2% (w/v) va pH =9
cta dung dich sodium tripolyphosphate. Muc tiéu
cua nghién ctu nay la ché tao hat chitosan véi cau
tric rong va kha nang ting dung lam vat liéu dan
truyén thudc. Do d6, diéu kién d€ tao dwgc hat co
kich thudce rSng 16n duoc lua chon dé cé thé ting
luong thudc hap thu trong hat. Cac khao sat vé do
bén ctia hat trong mdi treong dan truyén thudc,
hiéu suat hap thu va phong thich thudc sé dwoc

tién hanh trong cac nghién ctru tiép theo.

Thong tin tai trg

Nghién cttu nay do Treong Pai hoc Cong
nghiép Thuc phdm thanh phé H6 Chi Minh bao tro
va cap kinh phi theo hop déng s6 125/HD-DCT.
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Chting t6i chan thanh cam on cac ban sinh
vién V@i Thi Tham, Tran Thi Khanh Béng, Lé Thi
Bich Ly 16p 06DHSH da giap d6 chung to6i hoan

thanh nghién cttu nay.
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