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BAC TRUNG HINH THAI CAU TRUC CUA VAT LIEU TO HOP
POLYLACTIC AXIT/CHITOSAN/QUININ SULFAT CHE TAO

THEO PHUONG PHAP VI NHU

CHARACTERISTICS STRUCTURAL MORPHOLOGY OF THE COMPOSITE MATERIALS
POLYLACTIC ACID/CHITOSAN/QUININE SULFATE MANUFUCTERING BY MICRO-EMULSION METHOD

TOMTAT

Vat liéu to hop polylactic axit/chitosan mang thuc quinin sulfat 10 - 50% dugc ché tao theo
phirong phap vi nhil nudce/dau/nude nham dé nghién ciu st giai phong quinin sulfat trén vat ligu t6
hop mang ham Iong quinin sulfat khac nhau. DAc trung, hinh thi cau tric clia cc mAu Vat ligu t6
hop mang thudc quinin sulfat duoc xac dinh béng cac phirang phap phd hng ngoai bién ddi Fourier,
anh SEM va phan tich nhiét lvong vi sai quét. Két qua phan tich da cho théy vét liéu hop polylactic
axit/chitosan/quinin sulfat ché tao theo phirong phap vi nhii ¢6 cau tric di thé hai pha. Pha nén la
polylactic axit, pha phén tén Ia chitosan va quinin sulfat. O’ pha phn tan, c&c hat quinin sulfat d4 lién
két véi cac hat chitosan hinh thanh nén cac hat hinh cau c6 kich thuc nhd, ¢ micro mét, phan tan
déu trong nén polylactic axit. Lién két gita cac pha trong vat lieu to hop polylactic
axit/chitosan/quinin sulfat Ia lién két hydro gitra cac nhém hydroxyl clia polylactic axit, chitosan va
quinin sulfat. Twong tac pha trong vat liéu t6 hop Ia tuong tac ludng cuc giira cac nhdm chiic C=N clia
quinin sulfat va nhdm NH, clia chitosan, nhdm cachoxyl clia polylactic axit.

Tir khda: Vat liéu to hop, polylactic axit, chitosan, quini sunfat.

ABSTRACT

Composite materials polylactic acid/ chitosan contains 10 - 50% quinine sulfate was synthesized
by emulsion method of water/oil/water, aim to study the release of quinine sulfate on composite
materials carrying different quinine sulfate content. Characteristics, structural morphology of the
sample composite materials carry quinine sulfate drug was determined by the method of Fourier
transform infrared spectrum, SEM image and analysis of differential scanning calorimetry. Composite
materials polylactic acid/chitosan/quinine sulfate has heterogeneous structure, two-phase. The base
is polylactic acid, dispersed phase is chitosan and quinine sulphate. The quinine sulfate particles has
small size, combined with chitosan particles, dispersed evenly in polylactic acid phase. Bonding
between phases in composites materials polylactic acid/chitosan/quinine sulfate is the hydrogen
bond between hydroxyl groups of polylactic acid, chitosan and quinine sulfate. The phase interaction
in the composite material is the dipole interaction between the C=N group of quinine sulphate and
the NH, group of chitosan with the carboxyl group of polylactic acid.
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1. MO PAU

Polylactic axit (PLA) va chitosan (CS) la
hai polyme thién nhién dugc (¢*ng dung
rong rai trong nhiéu linh vuc khac nhau [1,
2, 3, 6]. To hop PLA/CS duoc slir dung co
hiéu qua dé lam chat mang thuéc ho trg
cho diéu tri ung thu, tang huyét ap, tim
mach [3, 4, 5]. Nho kha nang twong tac cla
thu6c voi hai polyme, nhét la khi t6 hgp
polyme PLA/CS/thudc c6 kich thwéc nano,
thudc sé gidi phéng nhanh & giai doan dau
va co kiém soat & giai doan sau, vi thé gép
phan giam liéu dung, gidam sb lan st dung
thu6c trong ngay. Vat liéu t6 hop PLA/CS
mang thudc quinin sulfat véi ham lugng
quinin sulfat khac nhau tir 0 - 50%, dwoc
chung t6i ché tao theo phuong phap vi
nhii tvong tv nhv phuvong phép trinh bay
trong tai liéu tham khao [7, 8, 9, 10]. Xac
dinh hinh thai cdu tric cua vat liéu t6 hop
mang thubc quinin sulfat (PCQS) theo
phuong phap phéan tich hoa ly: Pho héng
ngoai bién doi Fourier (FTIR), di¥ liéu nhiét
lvgng vi sai quét (DSC) va &nh SEM trén
thiét bi hién vi dién tlr quét truong phat xa.
2. PHUONG PHAP NGHIEN CUU VA THUC
NGHIEM
2.1. Hoéa chat va thiét bi

Cac hoda chat dung dé ché tao vat liéu
t6 hop PCQS, bao gém: Polylactic axit co
dd nhot la 2dL/g, Mw = 260g/mol, Mw/Mn
=15, & dang hat; Chitosan c6 d6 axetyl héa
> 77%, d6 nhoét la 1220cP, Mn = 1,61x105
Da; Polyetylen oxit (PEO) c6 Mw = 100.000,
nhiét do thdy tinh héa T, = -67,0°C
va quinin sulfat do hang Sigma-Aldrich
s&n xudt
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Ph6 hdng ngoai bién doi Fourier (FTIR) ghi trén thiét bi
guang pho héng ngoai bién déi Fourier Impact 410 -
Nicolet. Mat d6 quang do trén thiét bi phd hap thu t&
ngoai. Anh SEM hinh théi c4u trdc ctia mau vat liéu té hop
PCQS dugc quan sat trén thiét bi hién vi dién t&r quét
tredng phéat xa (FESEM S-4800, Hitachi, Nhat Ban).

2.2. Phuong phap nghién ctu

Ché tao cac mau vat liéu t6 hop PCQS véi cac ham
lvgng quinin sulfat tir 10% dén 50% theo phuong phap vi
nhii c6 s dung chat twvong hop Polyetylen oxit (PEO),
tvong tv nhv tai liéu tham khao [7, 8, 9]. Si dung céac
phuong phap phan tich vat Iy nhv phwong phap phoé héng
ngoai bién déi Fourier, anh SEM va phan tich nhiét lvgng vi
sai quét dé xac dinh dac trwng hinh thai ciu trdc clia mau
vat liéu t6 hop mang thuéc quinin sulfat.

23. Ché tao vat lieu t6 hop polylactic
axit/chitosan/quinin sulfat theo phwong phap vi nhi
nwéc/dau/nuée (n/d/n):

Hoa tan 0,24g PLA trong 20ml dung mdi diclometan
trong mot c6c thdy tinh dung tich 200ml thu dwoc dung
dich n, (nwéc 1). Trong mot cée thiy tinh khac hoa tan
0,12g chitosan va 0,4g PEO (Polyetylen oxit) trong 20ml
dung mdi axitaxetic 1% thu dwgc dung dich n, (nuéc 2).
Can chinh xac lvgng quinin sulfat (0, 10, 20, 30, 40 va 50%
so v@i khéi lwvgng PLA) va hoa tan trong 10ml etanol tuyét
d6i thu dung dich d (dau). Tron hai dung dich n,, d véi nhau
va siéu am 5 phat réi khudy 10 phuat, ti€n hanh 3 lan nhw
vay thu duoc dung dich dong nhéat (n,,d). Ti€p tuc tron
dung dich n,va dung dich déng nhat (n,,d) & trén véi nhau
roi siéu am 5 phut, sau do6 khudy 10 - 15 phut dé thu duoc
dung dich doéng nhét (n,, n,, d). Thém 200ml nwéc cét vao
dung dich roi ti€p tuc siéu am 5 phut va khudy tir khoang
10 phat nira. Lam lanh hdn hop dung dich thu dugc trong
khoang 2 gi®, sau d6 dem ly tdm thu I8y chét r&n. Rira chat
ran thu duogc bang nudc cat hai lan trén may ly tam, sau do
ti€én hanh déng kho chét ran roi dem nghién nho, thu duoc
cac mau vat liéu t6 hop PLA/CS/quinin sulfat (PCQS) v&i cac
ham lvgng quinin sulfat khac nhau 0 - 50% theo khéi lvgng
PLA. MAu vat liéu ché tao dugc ky hiéu lan luot 1a PCQSO,
PCQS10, PCQS20, PCQS30, PCQS40 va PCQS50.

3. KET QUA VA THAO LUAN
3.1. PhG FTIR clia vat liéu to hgp PLA/CS/QS (PCQS)

Trén phd FTIR clia cac mau vat liéu t6 hop PCQS xudt hién
céc pic déc tring clia nhdm lién két C=N, C-N, C=C, trén phd
clia mau PLA/CS (PC) khéng co cac pic nay. Ngoai ra, ¢ s
dich chuyén sé séng clia cac nhém chirc nhw pic déc treng
clia nhém C=0, C-O-C trong PLA/CS lan luvot & 1770cm™ va
1081cm™ da dich chuyén vé 1760cm™ va 1091cm™ trong vat
ligu t6 hgp PCQS, pic déc trwung dao déng ctia nhém C-N
trong quinin sulfat & 1230cm™ dich chuyén vé vi tri 1131cm’™
trong td hop PCQS (bang 1). Biéu nay cé thé giai thich boi
twong tac lvdng cuwce - lvdng cuwe gilra cac nhdm amin trong
CS va nguyén ti nito trong QS véi nhém cacboxyl trong PLA
va lién két hydro gitta cac nhém hydroxyl trong CS, quinin
sulfat va PLA (hinh 3 (a), (b)).
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Bang 1. Vi tri céc pic dao ddng déc trung clia mot s6 nhom chie trong quinin
sulfat, vat liéu t6 hop PLA/CS (PC) va PLA/CS /quinin sulfat (PCQS)

Mau S6song (cm™)
Dao
dong QS | PC [PCQS10| PCQS20 |PCQS30| PCQS40 [PCQS50
Vioo 1758 | 1759 1751 1756 1759 1758
Veoc 1089 | 1081 | 1088 1090 1091 1090 1092
Ve 1197 1103 1107 1122 1126 1130

3.2. Két qua phan tich nhiét lvgng vi sai quét (DSC)

K&t qua phan tich nhiét vi sai (hinh 1) clia PLA, CS vaté hop
PLA/CS cho nhiét do thly tinh hoa (T,) ctia PLA & 54,7°C, nhiét
dd nong chay (T,,) & 150,5°C, nhiét T, ctia CS & 90,5°C. Khi phdi
hop CS véi PLA, nhiét do T, ctia vat liéu t6 hop chuyén dich
vé phia I&n hon so voi T, clia PLA (hinh 2). Biéu nay ching
td PLA va CS da c6 su tvong hgp véi nhau. Si dich chuyén
T, c6 thé gidi thich béi cac twong tac ludng cuc - ludng cuc
va lién két hydro gilra nhém amin va hydroxyl trong CS v6i
nhom cacboxyl trong PLA, cling nhu sw sap xép lai cau tric
tinh thé clia PLA.

PC

Dongnhiét (mWg)

5‘0 1 1;0 1 éO 2(;0 250
Nhiét dd (°C)
Hinh 1. Gidn 0 DSC ciia PLA, CS, va vat liéu t6 hop PLA/CS (PC)

|
PCQs20|
PCQS30|
| PCQS40

|
Pcossod
I

\
|

Dong nhiét (mW/mg)

5‘0 1(;0 15‘0 2(;0 25C
Nhiétdé (°C)
Hinh 2. Gian d0 DSC clia quinine sulfat va vét liéu t hop PCQS véi cac ham
lwgng QS khéc nhau
Gian d6 DSC clia quinin sulfat va cac vat liéu t6 hgp
PCQS v6i ham lwgng QS khac nhau (hinh 2) cho thdy quinin
sulfat c6 T,, & 238,5°C, cac gia tri T,, clia vat liéu t6 hop
PCQS déu dich chuyén vé phia Ién hon T,, clia PLA va nhd
hon T,, cGa quinin sulfat. Diéu nay chirng té quinin sulfat da
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twong hop vai CS va PLA. Su dich chuyén T,, clia PCQS la do
¢é tuong tac ludng cuwe - ludng cuc va lién két hydro gilta
nhom >C=N- va hydroxyl trong quinin sulfat v&i nhdm
cachboxyl trong PLA, cling nhw c6 sw sap xép lai cau tric
tinh thé ctia PLA. Cac gia tri dac trwng DSC clia PLA, CS va
cac vat liéu t6 hop PCQS véi cac ham lvgng QS khac nhau
duoc liét ké trong bang 2.

Bang 2. Bac tring DSC clia PLA, CS va cac vét liéu t6 hop PCQS véi cac ham
lwgng QS khéc nhau

Mau T,(C) T,,(C) MH,, (V/9) %2 (%)
PLA 547 1505 85 9.1
(S 90,6 205,3 185 -
Qs - 2385 5738 -
PPC 64,38 151,1 16,0 172
PCQS10 738 162,3 3438 374
PCQS20 726 163,2 271 291
PCQS30 693 1623 305 327
PCQS40 709 162,6 329 353
PCQS50 732 163,9 337 36,2

Trong dé: PO két tinh y, (%) = AH,, x100/AH,,’, VGi
AH,'=93,1 J/g (PLA); T,: Nhiét do thuy tinh ho4; T, Nhiét do
néng chdy; AH,.: Entanpi ndng chay.

H o ’I/ L,
N ; )
’ ; o~
\
: \ HOT'/ i ]
= O A [~
T Q h -H,S0,
4 s .2 H20
‘\
of
“ NH
o
o
HO HO
NH2 "
OH
(a)
o
HO. S \J ,
0. L
as z \\[‘/"\‘QT/ . - H,S0,
N NP . 2H20
ot
PLA — CH _C&_O en _b&_o -
R
CHs | CHy © Sy N CH
! \\
\ OH ,
NH2 NH2
cS HO! o o
o HO ]
° NH2 B
CH
(b)

Hinh 3. Gia thiét vé () lién két hydro va (b) trong tac ludng cuc gilra céc
nhom chic clia PLA, CS va quinin sulfat trong vét liu to hop PCQS

Tir cac dir kién phan tich nhiét vi sai va pho FTIR c6 thé
gia thiét s lién két pha trong vat liéu t6 hop PCQS la lién
két hydro gitta cac nhom hydroxyl cla polylactic axit,
chitosan va quinin sulfat. Twong tac pha trong vat liéu to
hgp PCQS la twong tac luéng cuc gita cAc nhém chic
>C=N- clia quinin sulfat, nhdm NH, cla chitosan va nhém
cacboxyl cda polylactic axit nhu hinh 3 (a) va (b).

3.3. Hinh thai c4u trdc ctia vat liéu td hgp PCQS

Anh SEM ctia mau vat liéu t6 hop PCQS10 (hinh 4) cho
thay vat liéu cé cau trlc di thé véi hai pha: Pha nén la PLA
va pha phan tan la CS va QS. Su phan tan cla chitosan va
quinin sulfat trong nén PLA kha dong déu. Nhiing hat
quinin sulfat da két tu véi chitosan tao thanh cac hat hinh

IMS-NKL x5.00k SE(M)

Hinh 4. Anh SEM phong dai 1000 Ian va 5000 [an clia mAu vét liéu PCQS10

Trén anh SEM cho thdy su két tu gitra chitosan véi
quinin sulfat trong vat liéu PCQS10 da tao ra cac hat phan
tan c6 kich thuéc tir 50 dén 200um, phan tan déu trén bé
mét polylactic axit. Giéng nhu mau vat liéu PCQS10, cac
mau vat liéu PCQS20, PCQS30, PCQS40, PCQS50 ciing ¢
hinh thai cdu tric bé mit tvong tw nhy mau vat liéu
PCQS10. Trong c4u trdc ctia cac mau vat liéu té hop PCQS
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c6 s tdng kich thuéc ctia pha phan tan hon so véi vat liéu
chi gdbm PLA va CS (PC), diéu nay la do quinin sulfat da két
tu v6i chitosan va polylactic axit théng qua lién két hidro
gilta cac nhém hydroxyl (hinh 3a). Bong thoi, véi tac dung
clia chat PEO trong qué trinh tdng hop vat lieu PCQS da
lam tadng kha nang twong hop va su lién két gitra PLA voi
CS va QS. Nhu vay, cé thé khéng dinh rang da co su lién
két hydro va twong tac lvéng cuwc gitta cac nhom chiic clia
polylactic axit, chitosan va quinin sulfat trong vat liéu t6
hop PCQS (hinh 3 (a) va (b)). b6 cling chinh la sy lién két
pha va tvong tac pha trong vat liéu t6 hgp PCQS da ché
tao duoc.

4. KET LUAN

Vat liéu td hop mang thudc quinin sulfat vai ham lugng
10 dén 50% theo khai lvgng polylactic axit (PCQS) co thé
ché tao theo phuong phép vi nhii nwéc/dau/nuwée. Vat liéu
t6 hop PCQS c¢6 cau tric di thé hai pha, pha phan tan la
chitosan va quinin sulfat, pha nén la polylactic axit. Pha
phan tan cé kich thuéc hat tir 50 dén 200um, dugc phan
tan déu trén pha nén. Cac pha trong cau tric vat liéu c6 su
lién két hydro va twong tac ludng cuc gilra cAc nhém chire
cla polylactic axit, chitosan va quinin sulfat.
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