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TOM TAT

Vit liéu nano duoc tong hop trén co s¢ 2-hydroxypropyl-B-cyclodextrin (HPCD) va
alginate. Hi¢u qua mang thubc cua vat lieu duoc thir nghiém d6i véi thube tri ung thu va
anastrozole, mot sb dic tinh hoa 1y cia nanocomposite da dugc nghién cuu. Céac hat nano duoc
tao thanh béng phuong phap tao gel dua trén tuong tic tinh dién cua hé Ca®*/alginate va
HPCD. Nghién cttu cho thiy ham lugng anastrozole anh huongkhéng chi dén higu suat tong
hop ma ca 1én cac dic trung héa 1y nhu kich thudc hat, d6 hap thu va tinh chét nhiét cua san
pham. Két qua nghién ctru chi ra & ham lugng 5% anastrozole cac hat nano thu dugc c6 hinh
dang, kich thuédc va su phan bd kha déng déu, kich thuge trung binh khoang 37-40 nm.

Tur khoa: Alginate, anastrozole, gelation, hydroxypropyl-p-cyclodextrin, nanocomposite.

1. PAT VAN PE

Tong hop cac hat nano tirpolyme phan huy sinh hoc lam vét liéu mang thuéc nham cai
thién tdc do hoa tan, kiém soat toc do giai phong dugc chit va tang sinh kha dung cua thudc
dang thu hit sy quan tdm 16n tir cac nha héa hoc [1]. Nhiéu nghién ciru chi ra rang cac
polyme tong hop nhu polyglycolic acid, polylactide va copolymer ctia chung mic du ¢6 kha
nang tu phan huy sinh hoc nhung khong phai 1a vat liéu 1y tuéng béi tinh chat Ky nuwdc manh
va kha nang twong hop sinh hoc khong cao, hon nira cac dung méi hiru co st dung trong qua
trinh tong hop ching co thé lam giam hoat tinh sinh hoc cta thudc. Cac polyme phan hiy
sinh hoc ¢6 ngudn géc tu nhién nhu cylodextrin, alginate va dan xuit cia chung to ra hiru
hiéu hon do dép tmg dugc cac yéu cu cia vat ligu mang thude [1,2].

HPCD (2-hydroxypropyl-B—cyclodextrin) 1a dan xuit cua B-cyclodextrin thudc ho
oligosaccharide vong vé6i 16 héng trung tim wa chét béo va bé mit ngoai ua nudc [2]. bac
trung quan trong cua B-Cyclodextrin 1& ¢6 kha ning tao phuc chit, cic thanh phan long vao
nhau & trang thai dung dich va rin theo kiéu chu thé- khach thé. Tuy nhién, cac phén tir nay
phai c6 kich thudce twong thich véi 16 hdng bén trong ciia cyclodextrin dé tao thanh mot phirc
chat 6n dinh [3,4].

Alginate 1a mot polysaccharide kha phd bién trong tw nhién (trong thanh té bao cia tao
nau, rong bién). Anionalginate bao gom mot chudi cac lién két (1-4)giita p-D-mannuronic
acid va o-L-guluronic acid trong su sip xép ciia lugng du uronic acid. Véi cac kha niang két
dinh, tw phan hiy va trong hop sinh hoc cao, alginate tro thanh nguyén liéu tiém ning cho
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nhiéu ung dung dugc pham va y sinh [5]. Cac vi hat véi kich thudc micro hoic nano c6 thé
thu dugc dé dang bang viéc kich thich qua trinh tao gel gitra alginate va cac ion canxi [6, 7].

Nghién ctru truée day cho thiy cac hat nano cyclodextrin/alginate c6 thé duoc tao thanh
boi tuwong tac tinh dién theo co ché tao phuc da ion (polyelectrolyte complexes) [8]. Trong
do, alginate dong vai tro tao gel va 6n dinh d9 keo, cac hat hydrogel con duoc goi la gelispheres
duoc hinh thanh tir sy lién két ngang giira dung dich alginate va cac ion Ca*. Cac phan tir thubc
thuong dugc phan phdi vao cac 16p gelispheres dé tao thanh mot mang ludi 3 chiéu truge khi
cac hat nano nap thudc duoc tao ra.

Trong nghién ctru nay, mot vat liéu mang thuéc méi dwoc phat trién trén nén
HPCD/alginate, véi mau thudc duoc lya chon 1a anastrozole, mot loai thudc diéu tri ung thu
vi. Anh huéng ciaa ham lugng anastrozole dén hiéu suat mang thudc va mot sé dic trung
hoa 1y nhu kich thudc hat, d¢ hap thu, tinh chat nhiét cua san pham da duoc xem xét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Phwong phap chung téng hep hé nano HPCD/alginate

Nhé dung dich CaCl, vao dung dich sodium alginate, khuay 30 phut trén may khudy tir,
thu duoc dung dich gel trong sudt. Nho tirng giot dung dich HPCD vao hon hop trén, khuay
thém 60 phut, két qua thu duoc dung dich gel trong subt va ddng nhat. Dung dich dugc dé
qua dém & nhiét 46 phong. Sau d6, hon hop duogc tach ly tim dé loai bo nhiing tac nhan du.
Gel sau ly tam (30 phut, 4000 vong/phiit) dwoc rira lai véi nudc khir ion 3 lan. Mau duoc
dong kho & nhiét do -40 °C trong 20 gio. Két qua thu dugc san pham nano HPCD/alginate 14
chat bot, mau trang [8].

2.2. Tong hep nano HPCD-alginate-anastrozole

Nho tur tor dung dich anastrozole (trong dung méi ethanol/nudc 1:1) vao dung dich
CaCl, khuay 60 phut trén may khudy tir (téc d6 1200 vong/phut), nho tiép dung dich sodium
alginate (6 mg/mL) vao hon hop trén, khuay thém 60 phut thu duogc gel khong mau. Gel nay
duoc dé yén qua dém, sau do tach ly tam 14n dau (30 phut, téc d6 4000 vong/phut) dé loai bo
tac nhén du roi duoc rua lai véi nude khur ion. Hoa tan gel trong nudc, nho tir tir dung dich
HPCD (1,2 mg trong 1mL nudc), tiép tuc khuay thém trong 60 phut, toc do 1200 vong/phiit.
Dung dich gel thu duoc trong suét va dong nhat Hé gel dé yén qua dém sau d6 duoc tach ly
tam roi duoc rira lai voi nuge khir ion 3 1an va sdy thing hoa & nhiét do -40 °C trong 20 gio.

Céac ham lugng anastrozole khao sat (1%, 5%, 10% va 20%) dwoc chuan bi theo cong

thuc (1):
mi1
C(anas) = — (1)

Dé xac dinh hiéu suat mang thudc di véi anastrozole, dung dich nuéc rira sau ly tim &
cac ty 1& khao sat duoc phan tich bang thiét bi sic ky 16ng hiéu ning cao (HPLC-Agilent
1100 series). Luwong anastrozole trong nudc ly tim duoc xac dinh bang phuwong phap thiét
lap duong chuan.Hiéu suat mang thude duoc tinh theo cong thic (2):

H(tp) == 2)
Trong d6: m; la khf)i lugng anastrozole dem tao phuc, m; 1a khdi lugng anastrozole
trong nudc ly tam, m 1a tong khoi Iugng cac chat phan tng.
~ Kich thuéc hat dugc xac dinh bang kinh hién vi dién tir truyén qua (TEM-JEM-1400), tinh
chat nhiét cia hé nano dugc xac dinh bang phan tich nhiét trong lugng vi sai (TG-DTA-Labsys

—-m2
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Evo S60/58988). Su hién dién anastrozole trong hé nano dwoc nhan dién bai phd hdng ngoai
IR (Equinox 55-Bruker, Buc).

3. KET QUA VA THAO LUAN

3.1.Anh hwéng cia ham lweng anastrozole dén higu suat mang thudc

Anh huéng ctua ham lugng anastrozole dén hiéu suat mang thudc duge mé ta trong
Hinh 1. Hiéu suit giam nhanh khi ting ham luwong thudc. Bién do giam rong (tir 90,7%
xudng 8,7%), didu nay cho thdy kha ning mang thudc caa hé phu thudc nhidu vao ham luong
anastrozole.
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Hinh 1.Anh huéng cua ham luong anastrozole dén hiéu suat mang thudc
3.2. Anh hwéng ciia ham lweng anastrozole dén hinh thai hoc

3.2.1. Bdc diém cdu triic hat nano HPCD/alginate

Két qua khao sat hinh thai hoc cua nano HPCD-alginate & Hinh 2 cho thy céc hat c6
kich thudc nano, nhung phan bo trén bé mat khong déu va co su két tu lai gitta cac hat.
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Hinh 2.Anh TEM 500 nm (A) va TEM 200 nm (B) cua hano HPCD/alginate

3.2.2. Anh huong cia ham leong anastrozole dén kich thuréc hat

Két qua khao sat anh TEM & cac ham lugng khac nhau cua anastrozole trong Hinh 3
cho thdy, & ham luong 5%, hat nano c6 kich thuéc kha ddng déu duéi 50 nm va khong co su
két ty gitta chung. O mau 10% vén cho kich thuéc hat nano va hau nhu céc hat c6 kich thuéc
gan giéng nhau nhung c6 sy két tu & mot s6 vi tri. Mau 20% anastrozole hau nhu déu c6 su
két tu gitta cac hat nano. Mau 1% anastrozole ¢ kich thudc trong khoang 90-168 nm, kich
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thudc trung binh hat nano khoang 135-140 nm va c6 dang hinh hop. Két qua nay chi ra rang,
ty & giita cac thanh phan khong phan cuc (anastrozole) va phan cuc (HPCD, alginate) trong
hé composite dd anh huong dén kich thudc va hinh dang hat nano. O ham luong duéi 10%
anastrozole, qua trinh két tu kho xay ra; nguoc lai, & ham luong I6n hon 10% qua trinh nay
kha thuan loi.

oW

Hinh 3. Anh TEM kich thudc hat nano (A) ¢ ham lugng 1% anastrozole, (B) ¢ ham luong 5%
anastrozole, (C) 6 ham lugng 10% anastrozole va (D) 6 ham lugng 20% anastrozole.

3.2.3. Pdc trung phé hong ngogi

Phd FT-IR cua cac thanh phan va hé nanoparticle HPCD-alginate-anastrozole duoc mo
tad Hinh 4. Quan sat phd FT-IR cua HPCD cho thiy nhom -OH c6 tan sb dao dong hap thu &
3405 cm™. Tan s6 dao dong hap thu cia nhom C-O-C 1a 1084-1032 cm™.Phé FT-IR cua
alginate cho miii dao dong ¢ 1124 cm™ tuong tng voéi C-O-C dic trung cho ciu tric
saccharide cua sodium alginate. Thém vao d6, peak & 1614cm™ va 1414 cm™ duoc 4n dinh
dbi véi dao dong hap thu ciia nhom carboxylate bat ddi xtimg va ddi xtiing caa mudi (-COO-).
Pho FT-IR ciia anastrozole c6 tan s dao dong cia nhom -CN & tan s6 2235 cm™, nhém amin
bac 2 & nhanh vong thom cé tan sé dao dong trong pham vi 3438 cm™. Cac nhém -C=C
trong vong thom c¢6 tan s6 dao dong tir 1606 cm™-1427 cm™.

Két qua phd FT-IR cua nano HPCD-alginate-anastrozole cho thiy, miii ¢6 tan so trén
nhanh vong chira nhém amin bac 2 cia anastrozole da dich chuyén tir 3438 cm™ 1én thanh
3420 cm™. Mili tan sb ctia nhém -C=C trong vong thom tir 1606 cm™ da xudng con 1612 cm™,
do nhom nay rit dién tir gy anh huéng dén nhém —COO- cua alginate 1am cho tan sé cua
nano thudc tai peak d6 kéo vé nhiéu hon. Dit liéu phd FT-IR da khing dinh rang hé mang
HPCD/alginate 1 hé chat mang thich hop thudc anastrozole.
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Hinh 4. Ph6 FT-IR ciia cac thanh phan va nano mang thudc
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Két qua khao sat phd hong ngoai ciia cac mau nano ¢ cac ham lugng thude khic nhau
dugc md tag Hinh 5. Phé FT-IR ciia nano HPCD/alginate khong co sw xuat hi¢n ciia nhom
chac -CN, miu 1% anastrozole nhom-CN c¢6 tan s6 2359 cm™ va peak rat thip, nhung & mau
5%, 10%, 20% xuat hién nhom -CN Vi tan s6 dao dong hap thu 2361 cm™ va peak rd hon
so voi mau 1%. Khi tang ty 1¢ anastrozole, tan s ciia nhom -CN bi dich chuyén, vi vay co su
tuong tac giira ty 18 thude va cac chat trong hé nano. Cac nhom chue khac ¢6 su dich chuyén
tan s6 khong dang ké gitta cac mau.
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Hinh 5. Phd FT-IR cua nano HPCD/alginate/anastrozole & cac ty 1& 1%, 5%, 10%, 20%
3.3. Phan tich nhiét trong lwong vi sai TG-DTA

Két qua phén tich nhiét trong lwong Vi sai cua cac chét tham gia va véi mau nano chira
10% anatrozole trong cac gian d6 Hinh 6 va Hinh 7 cho thiy, & khoang nhiét dudi 250 °C chi
c6 mAiu alginate va cac phtic nano c6 su giam khdi luong (10% dén 25%) do qua trinh mat
nude con lai trong mau. O khoang nhiét do trén 300 °C su giam khéi luong ¢ cac mau HPCD
va anastrozole x4y ra manh hon cac mau con lai (trén 90%). O mau alginate va cic phuc
nano, trén 800 °C khdi lwong con lai (22%) 1a cac hop chét vo co sau qua trinh phan huay.
Trong ving nhiét do khao sat tong khdi lwong mét di cua mau nano HPCD/alginate (78,9%)
I6n hon khéi lwong hao hut cua alginate (70%) va nho hon cia HPCD (94,9%). B4i véi mau
10% anastrozole c6 khéi lwong mat di (77,9%) xap xi véi khéi luong méat di cua
nanoHPCD/alginate (78,9%) va su chénh 1éch d6 c6 kha niang 1a do su hién dién cua thudc
trong mau 10% anastrozole.
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Hinh 6. Gian &5 TGA cua cac thanh phan va ctia nano composite
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Hinh 7. Gian &6 DTAcua cac thanh phan va cta nano composite

4. KET LUAN

Téng hop thanh cong mot hé nano nén HPCD/alginate bang phuong phép tao gel,ing
dung cua vat liéu dugc khang dinh bang viéc mang thudc tri ung thu vi kém tan anastrozole.
Anh huong ciia ham luong anastrozole dén hiéu suat mang thude va mot sb dic trung hoa 1y
ctia san pham da dugc khao sat.

Hiéu suit mang thudc cua hé nanoHPCD/alginate/anastrozole giam dan khi ting ham
lwong anastrozole. Kich thuéc hat nano bi anh huéng khi thay déi ham luong anastrozole. O
ham lugng 5% anastrozole cho hinh dang va kich thuéc hat dé)ng déu, kich thudc trung binh
khoang 37-40 nm. Tuy nhién, & cic mau 10% va 20% anastrozole c6 hién tugng két tu.
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ABSTRACT

EFFECT OF LOADED ANASTROZOLE
ON PHYSICOCHEMICAL CHARACTERIZATIONSOF THE NANOCOMPOSITE,
2-HYDROXYPROPYL-B-CYCLODEXTRIN/ALGINATE

Nguyen Cao Hien"", Nguyen Thanh Danh?,
Nguyen Thi Ha', Tran Thi Minh Thu!

'Ho Chi Minh City University of Food Industry
?Institute of Chemical Technology, VAST
*Email: hiennc@cntp.edu.vn

Nanocomposites based on natural polysaccharides, 2-hydroxypropyl-p—cyclodextrin
and alginate as an effective drug nanocarriers for anastrozole have been synthesized and
well defined by physicochemical characterizations. The nanocomposites were produced from
alginate and 2-hydroxypropyl-p-cyclodextrin (HPCD) by using the ionotropic gelation
method which carried out based on electrostatic interactions between Ca”*/alginate gel and
HPCD. The present work showed that content of anastrozole principly effected not only on
the size, shapes of the nanocomposites but on their absorption and thermal properties. The
results showed that the content of anastrozole (5%) might be suitable to prepare the spherical
nanocomposites with small size and uniform distribution.

Keywords: Nanocomposite, hydroxypropyl-p-cyclodextrin, alginate, anastrozole, gelation.
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