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TOM TAT

Bai bao nghién ctu tong hop mot hé nano moi dwoc hinh thanh tir alginate va
hydroxypropyl-B-cyclodextrin bang phwong phéap gelat ionotropic qua tuong tac tinh dién giita
Ca?*/alginate va hydroxypropyl-B-cyclodextrin. Bac tinh hinh théi va ciu tric cua cac hat nano
dugc khao sét bang kinh hién vi dién tir quét (SEM), kinh hién vi dién tir truyén qua (TEM),
phd hong ngoai (IR). Kich thudc hat nano thu dugc kha dong déu trong khoang 50 - 80 nm.
Artesunate (thubc diéu tri st rét) duoc chon 1am mau tao phuc véi vat liéu, hiéu suat mang
thudc dat duoc 88%.

Tur khéa: Nanoparticle, hydroxypropyl-B-cyclodextrin, alginate, artesunate.

1. MO PAU

Nghién ciru cac giai phap nham cai thién do tan va toc d6 hoa tan cua dugc chat tir 1au
da thu hat sy quan tdm cua cac nha khoa hoc. Céc k¥ thuat di duoc sir dung bao gdm phan
tan rén, siéu vi tinh thé, dong tinh thé, dong bay hoi, dong két taa, két hop polyme, hap phu
bé mit, tao phirc,... Trong cac ki thuat ndy, tao phirc voi cyclodextrin dat hiéu qua tuong
dbi cao trong viéc cai thién do tan va tdc do hoa tan dwoc chat. Tuy nhién két qua thir
nghiém ciing cho thay, ¢ kich thudc micromet phic thude truyén dan vai tbe ¢ cham do cac
rao can enzym. Gan day vat liéu nano sinh hoc dugc xem nhu Iya chon 1y tuong bai chiing
dap g dwoc hau hét cac yéu cau cia mot vat lisu mang thude [1].

Bai bao nghién ciu tong hop mot loai vat liéu mang thue mai trén nén hydroxypropyl-
B-cyclodextrin (HPCD)/Alginate véi kich thuéc hat nho hon 100 nm, mau thudc lya chon tao
phtic 13 Artesunate (thudc tri sét rét). Kich c& hat thu duoc phu hop véi kich thude dién hinh
cta cac don vi chtrc nang trong co thé sdng, do d6 cho phép chung twong tac hiéu qua véi
cac phan tir sinh hoc, ting sinh kha dung cua thude dong thoi han ché mot sé tac dung phu
do sy ton tai 1au trén niém mac [2].

Céc nanoparticle (HPCD)/Alginate Ca?* duoc tao thanh boi tuong tac tinh dién theo co

ché tao phtic da ion (polyelectrolyte complexes) dwoc md ta nhu Hinh 1. Trong do, Alginate
1a mot polymer phan huy sinh hoc déng vai tro tao gel va 6n dinh do keo.

HPCD la dan xuit ether cua B-cyclodextrin thudc ho oligosaccharide vong vai 16 hng
trung tAm wa chat béo va bé mit ngoai wa nudc. Do sy hinh thanh ciu tao ghé cua cac don vi
glucopyranose, phan tir HPCD c6 hinh dang giéng nhu hinh nén cut [3, 4].
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- Nanoparticles

HPCD

Hinh 1. Co ché tao phirc nano HPCD/Alginate

Cac nhom chirc hydroxyl dinh hudng ¢ mat ngoai hinh noén, trong d6 nhitng nhém
hydroxyl bac mot & ria hep ciia hinh nén va nhitng nhém hydroxyl bac hai & ria rong hon. L&
hong trung tim dugc boc bai khung carbon va nguyén tir oxygen thudc ether caa duong. Vi
tri 16 hdng hep cia HPCD c6 cac nhém hydroxyl bac mét va duoc goi 14 mit thi nhat.
Nguoc lai, vi tri 15 hong rong mang cac nhom hydroxyl bac hai va duoc goi la mat thir hai.
Su khac nhau gitra cAc nhém hydroxyl bac mét va bac hai cho phép hinh thanh chirc nang
chon loc trén ria bac mot va bac hai. Pay 14 ciu tric 1y tuong dé hinh thanh phirc mang, cac
phan tir thudc kém tan thuong Ky nuéc s& duoc “bao boc” trong khoang trung tim ciia phan
tir HPCD [5, 6].
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Hinh 2. Céng thirc cAu tao va md hinh phan tir HPCD
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Hoa chat

Bang 1. Cac hoa chét sir dung trong nghién ctu

Héa chat Do tinh khiét Xuit xi
Beta-cyclodextrin 98% Merck — buc
Hydroxypropyl-B-cyclodextrin (HPCD) 97% Merck — buc
Sodium alginate > 96% Merck — buc
Calcium chloride 96% Merck — buc
Ethanol 96% Viét Nam
Methanol 99,8% Viét Nam
Acetonitrile 99,8% Trung Quéc
Artesunate Phap
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2.2. Téng hgp nanoparticle HPCD/Alginate

Nho dung dich CaCl, vao dung dich sodium alginate, khuay 30 phut trén may khuay tr,
thu duoc dung dich gel trong sudt, nho tiép dung dich HPCD (khao sét ty ¢ HPCD:alginate)
tiép tuc khudy thém 60 pht (toc d6 1200 vong/phat). Két qua thu dugc dung dich gel trong
sudt va ddng nhat. Dung dich dugc dé qua dém & nhiét do phong. Sau d6, hdn hop dugc tach
ly tam lan dau dé loai bo nhiing tac nhan du. Gel sau ly tam duoc rira lai véi nudc khir ion 3
lan (mdi lan ly thm trong 30 pht, tbc do 4000 vong/phit). Mau duoc dong kho tai -40 °C
trong 20 gio. Két qua thu duoc san pham nano HPCD-alginate 1a chat bot, mau trang.

Hiéu suit nano hoa duoc tinh theo cong thirc:

Khoi lwong Nanoparticle

f= Téng khéi lwong (Cancium alginat + HPCD) x 100%

Hinh thai hoc cua phirc nano duoc xac dinh bang kinh hién vi dién tir quét (SEM-
JEOL-JSM-7401F), kich thudc hat duge xac dinh bang kinh hién vi dién tir truyén qua
(TEM-JEM-1400).

2.3. Tong hep nano HPCD-alginate-artesunate

Nho tir tr dung dich artesunate (1,6575 mg artesunate/mL alcohol:nudc theo ty 1€ 1:1)
vao dung dich HPCD (1,2 mg HPCD/mL nudc), khudy trén may khudy tir 30 phat. Sau do,
nho tiép dung dich sodium alginate (4,5 mg alginate/mL nuéc) vao dung dich hdn hop
trén, khudy trén may khudy tir 30 phat (téc d¢6 1200 vong/phut), thay xuét hién dung dich
dang gel trong suét. Sau do6, nhé tiép dung dich CaCl, (5,025 mg CaCl,/mL nuéc) vao hdn
hop trén, tiép tuc khudy thém 60 phit (téc d6 1200 vong/phut), dung dich c6 dang gel, mau
tring. Mau nay duoc dé 6n dinh qua dém, roi tach ly thm lan dau dé loai bo nhitng hoa chat
con du 1an trong mau. Sau d6, dem rira lai v6i nude khir ion 3 1an, méi lan ly tam trong 10
phut, téc do 4000 vong/phdt.

Dé xac dinh hiéu suat tao phirc ddi voi Artesunate, tién hanh phan tich dung dich nuéc
rira sau ly tm cuia quy trinh trén bang thiét bi sic ky long hiéu ning cao (HPLC-Agilent
1100 series). Ham lugng Artesunate trong nudc ly tim duoc xac dinh bang phuong phép
thiét 1ap duong chuan. Hiéu suat mang thude dugc tinh theo cong thic:

H(tp) = M x 100%
ml

Trong d6: my 1a khéi lugng Artesunate dem tao phirc; ms, 1a khdi lwong Artesunate trong
nudéc ly tam.

Hinh thai hoc cta phirc duoc xac dinh bang kinh hién vi dién tir quét (SEM- JEOL-
JSM-7401F), kich thuéc hat dugc xac dinh bang kinh hién vi dién tir truyén qua (TEM-JEM-1400).
Chirng minh sy c6 mat cua anastrozole trong phirc dya vao viéc phan tich phd hdng ngoai
IR-Equinox 55-Bruker (Pc).

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat anh hwéng cua ty 18 HPCD/Alginate dén hiéu suat téng hep nano

Anh huéng cua ty 1¢ HPCD/Alginate dén hiéu suat tong hop nano dugc md ta trong
Bang 2.
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Bang 2. Két qua khao sat anh huong cia ty 1¢ HPCD/Alginate dén hiéu suét
tong hop nano

Ty 18 Thoi gian | Tbc d6 khudy Hiéu suét (%) H.TB
HPCD:alginat® | pnat) | (vong/pht) | Lan1 | Lan2 | Lan3 |

1:1 57,65 57,65 60,77 | 58,69

1:5 74,07 75,95 76,27 | 7543

1:8 60 1200 91,65 88,84 91,65 | 90,71

1:10 86,21 82,50 88,52 | 85,74

Hiéu suit nano thu dugc dat muc téi da ¢ ty 18 1:8. Piéu nay dwoc giai thich 1a do luong
alginate chua du dé két hop véi HPCD tao thanh san pham & cac ty 1é 1:1 va 1:5. O ty l¢ 1:8
luong HPCD va alginate dugc sir dung vira du dé két hop véi nhau tao thanh san pham. Tréi
lai, luong alginate da stir dung vuot qua so voi HPCD ¢ ty 1€ 1:10.

3.2. Két qua khao sat anh hwéng cia ham lwong Artesunate dén hig¢u qua tao phirc
Anh huéng cua ham lwong Artesunate dén hiéu qua tao phirc dugc mé ta trong Bang 3.

Bang 3. Két qua khao sat anh hudng ctia ham luong Artesunate dén hiéu qua tao phirc

Ham lugng Ty 1¢ Hiéu suét (%) H.TB
artesunate -alai : ; ; )
%) HPCD:alginate Lan 1 Lan2 Lan 3 (%)
5 82,55 79,97 79,97 80,83
10 1:8 88,89 87,55 87,55 88,00
12 86,55 85,00 86,55 86,03
15 82,43 81,11 81,00 81,51

VQi ty 1€ HﬁPCD:aIginate bang 1:8 khi tang dan ham lugng artesunate tir 5% - 10% thi
hi¢u suat san pham téng. Tuy nhién, khi tiép tuc tang ham lugng artesunate 1én dén 15% thi
nano tong hop duoc chira cac thanh phan khong dong nhat va hiéu suat khong taing ma lai
giam.

3.3. Hinh thai san pham

Két qua khao sét hinh thai hoc cho thiy cac hat nano HPCD/Alginat thu dwoc c6 kich
thuéc kha ddng déu tir 50 - 80 nm. Hinh 3 1a két qua khao sat hinh anh SEM (a) va TEM (b)
ctia mau nano thu duoc tai diéu kién téi wu. Kich thuéc hoan toan phu hop véi tng dung lam
vt liéu mang thudc.

Hinh 3. Anh SEM (a) TEM (bx1000) cua nano HPCD/Alginate
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K&t qua hinh théi hoc cua phirc nano HPCD/Alginate/Artesunate ¢6 kich thude dong
déu hon trong khoang 60 - 75 nm (Hinh 4).

L

Hinh 4. Anh SEM (a) va TEM (bx30000) TEM (cx100000)
cua phirc nano HPCD/Alginate/Artesunate

3.4. Cac pho hdng ngoai
Céc phd IR cua Alginate, HPCD va nanoparticle HPCD/alginate dugc mo ta trén Hinh 5.

(b)

(d)

Hinh 5. Phé IR cua Alginate (a), HPCD (b), nano HPCD/alginate (c),
nano HPCD/alginate/artesunate (d), Artesunate (e)

Két qua pho IR ciia nano HPCD-alginate-artesunate (Hinh 5) cho thiy milii dao dong C = O
ciia nhém acid c6 tan sé 1a 1611 cm™. Nhu vay, mili dao dong C = O ciia nhém acid dich
chuyén tir 1611 cm™ dén 1756 cm™ (khoang 145 cm™). Bén canh d6, miii dao dong cua
nhom peroxide lan luot 12 938 cm™ va 895 cm™. Nhu vay miii dao dong ciia nhoém peroxide
da dich chuyén tir 938 cm™ dén 942 cm™ (khoang 4 cm™), tir 873 cm™ dén 895 cm™ (khoang
22 cm™). Do trong phan tir artesunate ¢c6 nhém C = O ciia acid va nhoém peroxide déu la
nhom rat dién tir nhung nhom C = O rat dién tr manh hon nhém peroxide nén lam cho do
dich chuyén ctia n6 nhiéu hon so v6i nhom peroxide. Piéu d6 chiing minh rang artesunate da
di vao mang ludi polymer cua nano HPCD-alginate.

4. KET LUAN

Tong hop thanh cong mot hé nano mai trén nén HPCD/Alginate bang phuong phap
gelat ionotrophic. Anh hudng cua ty 1¢ HPCD:Alginate dén hi¢u suat tong hop nano da dugc
khao sét, hiéu suat dat cuc dai 1a 90,71% tng voi ty 1€ HPCD:ALG bang 1:8.

Hiéu qua st dung cua vt lidu duoc khing dinh bang viéc tao phic véi mét loai dugc
chat kém tan Artesunate. Két qua cho théy dd tan cua duoc chat duge cai thién rd rét, kich
thudc hat thu dugc bé hon 100 nm phi hop véi kich thude dién hinh cua cac don vi chirc
ning trong co thé séng, do dé cho phép chung tuong tac hidu qua véi cac phan ti sinh hoc,
tang sinh kha dung cua thudc.

Hiéu suat téng hop nano va hiéu qua tao phuc véi duoc chét c6 thé didu chinh bang su
kiém soét ty Ié ham lwong cAc chat phan ung.
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ABSTRACT

SYNTHESIS OF HYDROXYPROPYL-BETA-CYCLODEXTRIN/ALGINATE
NANOPARTICLE AS A NOVEL DRUG DELIVERY SYSTEM

Nguyen Cao Hien*, Tan Van Hau, Le Thi Thanh Van, Vo Tuan Quoc
Ho Chi Minh City University of Food Industry
*Email: hiennc@cntp.edu.vn

The aim of this work was to study a novel nanoparticle system formed from alginate
and hydroxypropyl-B-cyclodextrin by ionotropic gelation method and to evaluate their
potential for the association and delivery of drugs. The nanoparticles were prepared by
electrostatic interactions between Ca**/alginategel andhydroxypropyl-B-cyclodextrin.
Morphology and structure characterization of nanoparticles was investigated by scanning
electron micrographs (SEM), transmission electron microscope (TEM), infrared spectra (IR).
The nanoparticle size was about 50 — 80 nm and their structure quite regular and consistent.
Atersunate, chosen as a model drug, was incorporated into the nanocarriers with association
efficiency of 88 %.

Keywords: Nanoparticle, hydroxypropyl-p-cyclodextrin, alginate, atersunat.
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