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Tom tit: Cong trinh nay nghién ctru dac trung, tinh chat cua mang to hop polyme
alginat/chitosan mang thudc lovastatin. Mot sé tinh chat dic trung ciia mang t6 hop da
dugc nghién ciru nhu phd héng ngoai bién dbi FTIR, hinh thai cau tric mang, do bén
nhiét (DSC) va d6 truong cua mang. Két qua cho théy to hop polyme c6 sy phan b
lovastatin trong mang twong dbi dong déu. Cac dinh hip thu dic trung cua ting
polyme van duoc thé hién rd trén phd FTIR cua mang té hop nhung da cé su dich
chuyén nhe. Diéu nay chang minh rang alginat, chitosan va lovastatin c6 tuong tac
manh vé&i nhau bai sy twong tac ludng cuc va lién két hydro gitra cac nhom amin va
hydroxyl trong chitosan véi nhdm cacboxyl ¢ alginat. Nhiét do nong chay cia mang
compozit thip hon so véi lovastatin va mang c6 kha ning truong né tot trong nuée
trong 3-4 gio, sau d6 phéan hay theo thoi gian do alginat bi hoa tan.

l. MO PAU

Lovastatin (LOV) 1a mot hop chat 1én men c6 ngudn géc tir ty nhién duoc phét
hién tir nam 1970. N6 duoc tim thay trong ndm so va gao men d6 [8]. LOV la chat wc ché
canh tranh véi hydroxyl methylglutaryl coenzym (HMG-CoA), ngan can chuyén hoa
HMG-CoA thanh mevalonat, tién chat cua cholesterol, 1a thuéc chita bénh tim mach cé
hiéu qua. LOV con wc ché sinh tong hop cholesterol, 1am giam cholesterol trong té bao
gan, kich thich téng hop thu thé LDL (lipoprotein ti trong thap), tir d6 lam ting van
chuyén LDL tir mau dan dén lam giam ndng do cholesterol trong huyét tuong [2, 7]. Ung
dung chinh ciia LOV 1a dé diéu tri rdi loan lipit mau, phong ngira cac bénh tim mach [1,
6]. Tuy nhién han ché cia LOV la thoi gian ban thai cham (3-4 gio) va gia thanh thudc
tuong d6i cao, nén viéc két hop LOV vai cac chat mang 1a van dé can dat ra.

Chitosan (CS) la dan xuat deaxetyl hoa cua chitin - mot loai polysacrit c6 nhiéu
trong vo cac loai gidp xac nhu tom, cua, ghe... N6 la mot polyme sinh hoc dac biét, c6
thé ung dung trong nhiéu linh vuc nhu cong nghiép thuc pham, néng nghiép, sinh hoc,
cdng nghiép giay... [6, 10]. Trong y sinh va héa duge, CS duogc sir dung lam mang chira
lanh vét thuong, gitup tai tao méd xuong, thudc chira bénh va bao géi thyc pham [3, 5].
Pic biét, CS con la nguyén liéu quan trong trong viéc bao ché glucosamin [10]. Tuy
nhién, CS ¢6 nhuoc diém 14 rat nhay véi am, do d6 han ché viéc st dung polyme thién
nhién nay. Bé khic phuc nhugc diém cua CS, nguoi ta thuong phdi hop né véi céc
polyme twong ddi bén véi 4m nhu alginat (AG). AG Ia loai polyme sinh hoc bién phong
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phl nhét thé gisi va 1a loai polyme sinh hoc nhiéu thir hai sau xenlulozo. Khi hoa tan AG
vao nudc tao dung dich c6 dd nhét cao nén néd duoc (ng dung cha yéu trong thuc pham
nham gia ting thoi gian bao quan ma van giit duoc chat lwong ban dau cua thuc pham.
AG c6 tng dung rong rai trong nhiéu linh vuc khac nhau nhu thuc phiam, duoc pham va
cac ung dung coéng nghiép. Trong cdng nghé bao ché thubc, natri alginat duoc sir dung
lam chat 6n dinh, nhii trong hoa hay chét tao dic cho dung dich, 1am vo boc thubc, 1am
chat phu gia ché bién céc loai thirc an kiéng... [4, 9]. Mat khac, AG con la chat c6 thé tai
tao, phan huy sinh hoc va hoan toan an toan trong cac thu nghiém trén nguoi cling nhu
dong vat. Trong cong trinh trudc [6], cac mang chira 10%-30% LOV da duoc ché tao va
khao sat mot so tinh chat, tuy nhién mang tao ra chua duoc mong, kich thugc LOV phan
b trong mang con Ién. Cong trinh nay dd nghién ctu ché tao va xac dinh mot sé dic
trung, tinh chat cua mang polyme alginat/chitosan mang thudc LOV véi cac ham luong
khac nhau.

Il. THUC NGHIEM
2.1. Nguyén liéu, hoa chat

Chitosan (d0 deaxetyl hod) 75-85%, do phéan tan polyme 1,61 x 105 Da (héng
Aldrich san xuat). Alginat & dang bot mau trang, ¢ nhét 300-500 mpa.s (hing Aldrich
san xuat). Lovastatin ¢ dang chat ran mau trang, do tinh khiét 98%. KCI ran, NaOH ran,
KH,PO, ran, HCI 36,5% (Trung Qudc). Axit axetic (CH;COOH) 1% duoc pha tir axit
axetic 99,5% (Merck). Etanol (Merck).

2.2. Ché tao mang toé hep AG/CS/LOV

Mang AG/CS/LOV duoc ché tao theo phuong phap dung dich [6] vai ti 16 AG/CS
1a 8:2, ham lugng LOV thay ddi tir 3-5-7-10% tong khéi lugng AG va CS.

Hoa tan AG vao 25ml H,O va CS vao 20ml dung dich CH3COOH 1%. Khuay
mdi dung dich trén méay khudy tir dén khi AG va CS tan hoan toan. Hoa tan thuéc LOV
trong 10ml C;HsOH rdi nho tir tir vao dung dich AG. Khuiy hdn hop trong 2 gid rdi cho
dung dich CS vao va khudy tiép trong 2 gio & 60°C. Sau d6, hdn hop duoc siéu am 3 lan,
mdi lan 5 phat rdi d6 ra dia petri cho bay hoi ty nhién va siy ¢ 50-60°C dén khéi lugng
khong doi.

Bang 1: Thanh phan mdu cia cac mang té hop AG/CS/LOV

Tén mau Khéi lwgng cac thanh phan Ky hiéu miu
AG/CS/LOV =8:2: 3% 0,08 : 0,02: 0,003 AC82L3
AG/CS/LOV =8:2:5% 0,08 : 0,02 : 0,005 AC82L5
AG/CS/LOV =8:2:7% 0,08 : 0,02 : 0,007 AC82L7
AG/CS/LOV =8:2:10% 0,08:0,02:0,01 AC82L10
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2.3. Pic trung, tinh chit cia mang té hop AG/CS/LOV

- Phé hong ngoai bién d6i FTIR cua vat liéu td hop AG/CS/LOV dugc ghi bang
may Fourier Nexus tai Vién Ky thuat nhiét dai, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.

- Hinh thai cu tric ctia cac mau vat liéu to hop AG/CS/LOV dugc quan sat trén
thiét bj hién vi dién tr quét trudng phét xa (FESEM S- 4800, Hitachi, Nhat Ban) tai Vién
Khoa hoc vit liéu, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Tinh chét nhiét cia mang compozit dugc dénh gia bang phuong phap DSC trén
may phan tich nhiét luong quét vi sai 8271 Hitachi (trong mdi truong N, ¢ 10°C.min 2 tur
nhiét d phong dén 250°C) tai Khoa Héa hoc, Truong Dai hoc Khoa hoc ty nhién, Dai
hoc Quéc gia Ha Noi.

2.4. Panh gia do trwong cia mang compozit

Ngam mang to hop trong nuéc ¢t 6 gio. Sau mdi gio, ldy mang ra, say khd bé
mat mang roi can. So sanh khoi lugng mang sau khi ngdm va ban dau. Do truong (Q)
duoc tinh theo cdng thuc

me — My
0= X 100%
r mO‘) r 2

trong do: my la khoi lugng mang tai thoi diém t; mg la khoi lwong mang ¢ thoi diém ban
dau.

I1l. KET QUA VA THAO LUAN
3.1. Phd FTIR ciia té hop AC82Lx

ns

——AC82

AC82

P LN
Ve=0

V\H< ‘\ :\ Veoc

Transmittance (%)
Transmittance (%)

C=C
1619.939

Ve AG o
354072377

2962 173T c-0
CH 1704793 ="

T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500

T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500 Wavenumber (cm™)

Wavenumber (cm™)

Hinh 1: Phé FTIR cua AG, CS, té hop AC82 Hinh 2: Phé FTIR cia LOV

Két qua khao séat phd hong ngoai FTIR cho thdy cd su thay doi nhe ciia mot s6
dinh dic trung khi so sanh phd FTIR cua cac mang AC82Lx (hinh 3) véi phd FTIR cua
LOV (hinh 2), CS va AG (hinh 1). Dao dong hda tri ciia nhém C=0 & cac mang t6 hop
AC82Lx déu xac dinh ¢ 1604,511cm™. Bén canh do, ta c6 thé nhan thay dugc su khac
biét vé s song cia nhém C-H trong phd FTIR cia mang AC82Lx so véi cia CS, AG va
LOV. Pic biét, cac dinh twong (ng véi nhém NH,, C=0, O-H trong phd FTIR ciia mang
AC82Lx ciing thay ddi dang ké (3-105 cm™) so véi cac dinh twong tw trong phd FTIR
cua AG, CS va LOV. Sy thay doi nay c6 thé 1a do su tuong tac giira cac nhom -C=0, -
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OH trong LOV véi NH3, nhém OH trong CS va C=0, C-0, OH trong AG thdng qua cac

trong tac ludng cuc va lién két hydro. Ngoai ra, su thay déi ham lugng LOV ¢6 anh
huong khong nhiéu dén ciu tric cia mang to6 hop AC82Lx. Diéu nay thé hién khi so
sénh két qua véi cong trinh trude [6], cac dinh dic trung cua cac dao dong déu xuat hién
va dich chuyén khong dang ké khi thay d6i ham luong LOV trong mang.
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Hinh 3: Phé FTIR cia mang té hop AC82, AC82L3, AC82L5, AC82L7, AC82L10
Bang 2: Thong ké dinh ddic trung ciia cac mang té hop

S6 song (cm™)
Mau
ACB82 AC82L3 AC82L5 ACB82L7 AC82L10
Dao don

VNH2 3401,171 3394,157 3394,157 3394,157 3394,157
VCH 2931,318 2939,032 2931,318 2931,318 2931,318
Vc=o0 1604,511 1604,511 1604,511 1604,511 1604,511
OcH 1411,661 1411,661 1411,661 1411,661 1411,661
dcHs 1303,665 1303,665 1303,665 1303,665 1303,665
Ve-0-C 1033,675 1033,675 1033,675 1033,675 1033,675
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3.2. Hinh thai ciu tric cia mang té hep AC82Lx

Hinh 4 thé hién anh FESEM cua cac mang té hop AC82Lx cho thdy CS va LOV
da phan tan vao AG. Sy giam kich thuéc pha phan tan cia CS trong nén AG 1a do twong
tac tét gitra AG, CS va LOV thong qua céc lién két hydro va tuong tac ludng cuc. LOV
cd dang hinh que va c6 kich thuge trong khoang 20-50um phéan tan khong dong déu
trong mang.

1

IMS-NKL 5.0kV 4.1mm x1.00k SE(M)

Hinh 4: Anh FESEM cua céc té hop AC82Lx

Kich thuoc cua pha phan tan trong mang pha tron tang khi ham lugng LOV cao
c6 thé 1a do tuong tac thudc - thubc trd nén manh hon tuong tac cua polyme - thudc va
dan dén su két tu thudc vai kich thude 16n hon. Két qua nay twong tu khi ham luong
thudc LOV tir 10-30% [6].
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3.3. Pic trung nhiét caa té hop mang AC82Lx
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Hinh 5: Gidn do DSC cua cac mang té hop AC82, AC82Lx

C6 thé quan sat duoc nhiét do6 nong Chay cua LOV (175°C) cao hon nhiét d6 néng
chay cua CS (106,8°C), AG (119 7°C) va cac mang to hop AC82Lx. Bén canh do, vi tri
pic ndng chay cua cac mAau mang to hop AC82Lx thay dbi khi thay d6i ham lugng LOV.
Cu thé, nhiét d6 néng chay cua cac mang to hop AC82L3, AC82L5, AC82L7 va
AC82L10 lan luot 12 126,89°C; 129,91°C; 115,36°C va 115,61°C, trong khi nhiét do
nong chay cua AC82 la 122,39°C. Nhu vay, ham luong LOV ¢6 anh huong dén dic
trung nhiét cia mang to hop tuong tu két qua ¢ cong trinh [6]. Khi thém LOV vao
polyme nén AG/CS, nhiét d6 néng chay mang cao hon do anh hudng cua LOV. Khi ham

luong LOV cao, tuong tac gitra thude - polyme va thudc - thude 1am giam nhiét do nong
chay cua mang.

3.4. P trwong cua cac mang AC82Lx

P trwong ciia mang td hop
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Hinh 6: Do th; biéu dién dé triong ciia té hop mang ngdm trong nwéc sau 6 gio
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Két qua nghién ctu vé do truong cua to hop mang AG/CS/LOV sau 6 gid trong
nudc cat cho thay rang trong giai doan dau tién (1-3 gid), khdi lwong cua mang ting 1én
(hinh 6). Cu thé tai 3 gio, d6 truong ciia AC82L3, AC82L5 va AC82L7 va AC82L10 Ian
luot 1a 686,66%; 716,66%; 775% va 780%.

Tuy nhién, ¢ giai doan sau, do truong giam dan. Sau 6 gid, mau AC82L3 c6 do
truong 13 366,67% va AC82L10 ¢6 do truong 16n nhat dat 560%. C6 thé giai thich ring,
sau 4 gio lién két giita cac polyme bi pha v&, AG hoa tan trong nuéc dan dén giam khoi
luong mang. Mit khac, AG cé thé mang theo thudc, khi AG hoa tan, mét phan thubc s&
kéo ra véi AG nén d6 truong ctia mang giam.

KET LUAN

Bing phuong phap dung dich, chung t6i di ché tao va nghién ctu mot sé tinh
chat dic trung cua mang to hop alginat/chitosan/lovastatin. Mang té hop dugc tao ra véi
diéu kién thich hop la ti 1€ alginat/chitosan 8:2, nhiét do 60°C, c6 siéu am vai thai gian
khuay 4 gio. Pho FTIR cho thay alginat, chitosan va lovastatin da tuong tac véi nhau
bang twong tac ludng cuc - ludng cuc va lién két hydro nén gay ra su dich chuyén mot sb
pic dic trung. Anh FESEM chi ra rang lovastatin véi kich thugc tir 20-50um phan tan
kha dong déu trong mang va c6 xu huéng két tu véi nhau khi ting ham luong thube. So
sénh véi két qua nghién ciru trudce [6], sau khi thay d6i mot sé diéu kién ché tao mang, t6
hop polyme duoc tao ra mong va min hon, cac dinh pic caa méi nhém chirc duoc thé
hién 16 rang hon. V&i ndng do cac chat thap va cé gia nhiét, CS va LOV duoc phan tan
t6t hon trong nén AG. Ngoai ra, tinh chat nhiét va d6 truong ctia cac mang té hop
polyme ciing da duoc nghién cau. Nhiét do nong chay cuaa cac to hop mang thay doi khi
ham Iugng lovastatin thay doi. Bén canh d6, cac mang polyme c6 kha ning truong trong
nude va do truong phu thugc vao néng do lovastatin trong mang. PO truong ctia mang
tang 1én & giai doan dau va giam rd rét & giai doan sau do su tan cua alginat va phé va
lién két giira cac polyme.
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SUMMARY

CHARACTERISTICS AND PROPERTIES
OF CHITOSAN/ALGINATE/LOVASTATIN COMPOSITE FILMS

This study aims to learn about the preparation and properties of alginate/chitosan
polyme films blend carrying lovastatin drug. Some characteristics of composite films
have been investigated by many methods, such as Fourier transform infrared
spectroscopy (FTIR), scanning electron microscopy (SEM), differential scanning
calorimeter and swelling capacity. The results show that the composite had a relatively
homogeneous distribution of lovastatin. The chararcteristic signs in the FTIR of each
agent still appeared in the FTIR spectra of the composite films however they had a
slightly shift. This proved that the alginate, chitosan and lovastatin had strong interaction
together by the dipole-dipole interaction and hydrogen bonding between the amine and
hydroxyl groups in chitosan with the carboxyl group in alginate. The melting temperature
of the composite films were lower than these of lovastatin and the films were able to
swell in water for 3-4 hours, then disintegrate over time as alginate dissolved.
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