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Abstract

Nanocomposites are synthesized on the basis of the polymer with combination of the advantages of each polymer

based on

ic acid (PLA) and chitosan (CS) are increasingly interested in

P Inp
the study due to the good adhesion, the ability biodegradable and biccompatible [1-3]. The PLA/CS nanocompasites
¢an be prepared by emulsion method, solution method or electrospinning method, etc. In this study, the PLA/CS

were d by Isie

p method. These nanoparticles were characterized by Fourier Transform
Infrared (FTIR), Differential Scanning Calorimetry (DSC), Zetasizer and Field Emissi

ing Electron Mi P!

Y
(FESEM), The compatibility of PLA and CS was investigated by FTIR and DSC. The effect of the component ratio
(PLA/CS) on morphology and size distribution of the nanocomposites was determined by FESEM and Zetasizer. The
obtained results showed that the particle size range from 100 nm to 300 nm.
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1. MO PAU

Vit ligu t5 hop duge ché tao trén co s& cac
polyme nhim muyc dich két hop cac wu diém cia
timg polyrme thanh phin va c6 thé tao thanh vt lieu
<6 mft s6 tinh chilt wu viét mdi ma timg thanh phin
riéng r& khong c6. Trong d6, vat li¢u t hop trén cor
s& polyaxit lactic (PLA} va chitosan (CS) ngdy cang
duge quan thm nghién ciru [1-6). Nhém NH; trong
chitosan tuomg téc véi nhém C=0 trong PLA bing
lién két hydro nén 6 thé tao ra vat liu th hop o6
tinh chét t8t hom, mér réng kh nang ing dung cia
Vit liéu t3 hgp ndy. Dua chitosan vao PLA s& a0
thinh it li¢u t& hop c6 49 bén co ho tét (nhd PLA)
ddng thiri giam 46 cimg so véi PLA, cai thién tinh
dan vé 4§ mém déo cho PLA. Vit lidu 16 hop
PLA/CS c6 kha ning hép thy nude 16n hon PLA va
cdi thign tinh kj nuéc cia chitosan. Do d6, vat ligu 13
hgp PLA/chitosan c6 thé dinh hudng img dung trong
mét s6 linh vyrc kg thugt.

Vit ligu t6 hop trén co s PLA va chitosan hoic
din xufit ¢ thé duge ché tao theo cic phrong phép
khéc nhau nhu: phuong phap vi nhi, phuong phip
dung dich hay phwong phip kéo soi sir dung dién ap
cao (electrospinning)... [7-9). Trong do, phuong
phép vi nhii d& ding thyc hién: hoa tan PLA vao
dung méi diclometan thu dugc dung dich méi (dung
dich 1). Dung méi axit axetic 1% duge dua vie

oxide, p

chitosan (CS) va poly (etylen oxit) (PEQ) (dung dich
2). Tron dung dich 1 va dung dich 2 thu dugc dung
dich nhil tuemg, lim két tia bing cdch thim nuée va
chit ua dung méi thu disge vit ligu t& hop dang hat
v6i kich thudce nano [7)].

Vi vy, trong d& tai nay, hat t3 hop PLA/CS dugc
ché ta0 biing phuong phap vi nhii vai céc 1y 1§ khéc
nhau. Dc trung, tinh chét va hinh thai cfu tric cua
cac hat t hop néu én dugc khao sat va danh gia.

2. THYC NGHIEM
2.1. Nguyén vit ligu va hoa chét

Polyaxit lactic (PLA} & dang hat do hang Nature
Works LLC (Hoa K¥) san xuft c6 khdi lugng riéng
1,24g/emy’, Chitosan (CS) dang bt do hang Aldrich
sin xuat Axit axetic, diclometan: tinh khi&t do
Trung Quéc san xuidt. Polyetylen oxit (PEO),
polycaprolacton (PCL) do hang Aldrich san xut,

2.2. Ché tao bzt t5 hop PLA/CS

Phuong phip vi nhil nude/ddw/nude (n/d/nj duge
sir dung dé& ché tao hat vat ligu t6 hop PLA/CS.
Truée tién, nude duge rét vao dung dich PLA hoa
tan trong dung mdi diclometan dé tao thanh mét h¢
nhil twong medc/dau. Tiép theo, nhis twong nuée/din
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nhanh chéng duge rét vio hg nudc chira dung dich
axit axetic 1 % c6 chitosan vi polyetylen oxit (PEO)
theo ham luong da tinh todn. Hon hop trén duge siéu
am trong 15 phit dé tzo thanh nha tuong va sau do
duge khudy menh. Cac phan img dwgc thue hién
trén thiét bi phin img vi song MAS-IL Tiép tuc
khudy hén hop cho dén khi dung méi hitm co bay
hét. Hat nano hinh thanh bing cich thém nudc va
sau dd lam lank. Sau khi lim lanh, dung dich dugc
mang di li tim, rira. Dung dich thu duoc duge dong
khé trén thiét bj Free Zone 2.5 ciia hang Labconco,
USA (Vién Hod hop chdt thién nhién, Vién Han lam
Khoa hoe va Cong nghé Viét Nam) dé nhin duge
sin phim & dang bdthat kho, sau 46 sdy va nghién
thu duge hat nano PLA/CS,

So d6 ché tao vit lidu 16 hop PLA/CS bing
Phieong phép vi nhi

2.3. Phuong phap va thiét bi nghién ciru

Ghi phd hdng ngoai (IR) cta cic hat t hop
PLA/CS bing may phd hdng ngoai bién déi Fourier
Nexus (M§): quét phd & viing 400-4000 em’', do
phin gidi 8 em™, s IAn quét 32 Mn & didy kién
chuln tai Vién K§ thut nhigt déi, Vign Han lam
Khoa hoe va Cong ngh¢ Vigt Nam. Anb hién vi dign
tir quét phét xq trudmg (FESEM) cia vt liéu t6 hop
duge chyp trén may S-4800 (Nhat Bén) tai Vién
Khoa hec Vit ligu. Phan bd kich thude hat cua t§
hgp PLA/CS dugc do trén thiét bi Zetasizer Ver.
6.20 cua hing Malvemn — UK. tai Vign Khoa hoe Vit
ligu. Dic trvmg nhigt cia vat lidu td hop dugc xic
dinh trén may DSC-60 cia hing Shimadzu (Nhit
Ban) tai Khoa Héa hoc, Truémg Dai hoc Sr pham
Ha Noi & diéu kién: gia nhigt tir nhigt 43 phong dén
200 °C, téc 83 gia nhigt 10 °C/phit trong mai trudmg
khi argon.

3. KET QUA VA THAO LUAN
3.1.Phin bé kich thuée bat cia t& hgp PLA/CS
P4 nghién ciru dnh hirémg cia mude cbt dua vao

h¢ vi nhil dén kich thude hat 6 hep PLA/CS, thé
tich nude ot duee khio sit I3 100, 150, 200, 250 va
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300 mL (ti 18 PLA/CS 2/1), ky higu lAn lwot Iz G
PC100w, PC150w, PC200w, PC250w v& PC300w.

Gian d& phén b6 kich thutc hat cia cic hat 5 hop H

PLA/CS theo thé tich nude cit dua vio b§ duge

trinh by trén hinh 1. ;
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Hinh 1: Gian dé phin b6 kich thuéc hat t hop
PLA/CS theo thé tich nuée cht dua vio hg

C6 thé thy kich thirge hat ca cdc het té hop
PLA/CS nim trong khoing 200 nm dén 300 om,
kich thuéc hat trung binh nho nhit I3 218 nm, tuong
tmg v6i miu PC200w vi l6n nhit 13 289 nm, hrong |
img véi miu PC300w (bang 1). Sy phan bd kich
thude hat 13 hop PLA/CS khac nhau 13 do &nh
hudng bdi twong the gifta nude va polyme (2,7). T
két qua thu duge, lira chon thé tich nirée cht dua vio
hié (200 mL) la thich hop nhat dé ohé tzo hat té hep
PLA/CS.

Bang 1 Kich thude hat trung binh cia t8 hep
PLA/CS theo thé tich nuéc cat dua vio hé

Miu Kich thydc hat trung binh (nm)

PC100w 264+33
PC150w 235427
PC200w 21848

PC250w 26149
PC300w 28310
Tuomg ty, tién hanh khio sét ty 1§ thinh phin
PLA/CS 14 3:1, 2:1, va 1:1 t6i kich thuéc hat trung
binh ciia 16 hop PLA/CS, ky higu 14 luot 14 PC 31,
PC 21 va PC 11. Két qui xdc dinh kich thuéc hat
irung binh cia hat t5 hop PLA/CS vio ti 1§ thanh
phan PLA/CS dugc trinh bay rén bang 2,
Tir bing 2, ta thdy & ti 16 PLA/CS 2/1 ¢6 kich
thu6e hat trung binh nhé nhit, do d6 ty 18 nay 12
thich hop ahdt dé ché tao hat naso PLA/CS bing
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phuong phip vi nh.

Bang 2: Kich thwde hat tning binh ciia t6 hop
PLA/CS véi cic 6 1§ PLA/CS khic nhau

Nghién ciru dic trimg, tink chdt va...

nita chimg t5 PLA vi CS da trong tdc vdi nhau bing
céc lién két hydro va tuong tic ludng cyc-ludng cuc
nhut da trinh bay & céc hinh 3.

Min Kich thuéw hat trung binh (am) Bdng 3: Vi tri hip thy cia cgc nboém lién két
PC31 280+0 dzc trung rong PLA, CS va c4c hat té hgp
T T PLA/CS véi cic 1y 1 PLA/CS khéc nhau
PCH 254412 L S5 séng (ca)
Mau
3.2. Phi FTIR ciia hat t5 hop PLA/CS Das PLA | CS | PC31 [PC2I|PCITI
Ph§ FTIR cia PLA, CS va céc hat th hop d"":f
PLA/CS véi céc i 16 PLA/CS khic nhau dwoe trinh o 1759 1752 | 1784 | 1753
biy trén hinh 2. Trén phé FTIR ciia PLA xult hign Ver
cée pic dao adng hda tri va dao ding bién dang cia S R 2998 | 29%6 ml{
cac nhém dic tnmg: ahém C=0 & 1759 cm™, C-0-C Yau | 2945 2037 | 2952 | 2917
& 1199 v& 1101 cm” v ~€-H & 2991, 2945, 1452
vi 1368 cm’. Trén phd FTIR cia PLA ciing xudt | V¥2.0H 3426 | 3406 | 3427 | 3492
hi¢n pic dao déng véi cutmg 46 yéu & khoang 3680 "
em” dgc tnmg cho dao dgng boa 1 cia shém -OH | Veoc | 1192 187 | 1153 | 1164
b do cia mach dal phin 1 BLA 1101 | 1081 | 1193 | 1184 | 1095
Ngodi cic pic dic tnmg cho cic thém —CH va L= 1368 1383 | 1376 | 1357
€0 & 2888, 1153 va 1091 cm” trén phd FTIR cia [,
chitosan (CS), cbn o6 pic ring & 3426 cm” dic tmg e 1570 | 1450 | 1539 | 1529
cho cée nhém -OH va nhém -NH,, pic & 1670 cm” o
dic nmg cho dao ding héa tj ciia C=0 (wong 2 753 | 805 | 785
nhém CONH), pic & 1581 cm™ dic tnmg cho nhém
-NHY’, pic & 1081 va 950 cm™ dic tumg cho cio
tric vong saccarit trong CS [i0, 11], pic ddc mmg o4

cho dao dfng bicn dang nhom NH, & 1570 om™,

B4 truvbn qua Pr}

o

) SS38ng fem'Y)
Hinh 2: Pho FTIR ciia PLA, CS va bat t& hop
PLA/CS véi ty 1¢ PLA/CS khic nhau

Ta thiy cic pic dic tnmg cho CS va PLA déu
xuat hign trén phd FTIR cla céc hat t hop PLA/CS,
Cég pic dje trung cho cdc nhém ficn két cia PLA v
CS wong céc hat 1§ hop nhu C=0, -CONH, -NH,,
C-OC, -C-H, -OH v -COOH ¢6 sy dich chuyén
ding ké so véi pic dic tnmg cia chiing trén phd
FTIR ciia PLA va CS (bing 3). Didu pdy mit lin
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Hink 3: Lién két hydro (2) va tuong tac ludng cyc
gilta cic nhém chire trong PLA v4 CS ®)

33. Tinh chdt nhigt cia hat & hyp PLA/CS

Cic djc tnmg nhigt ntr nhidt 4§ thiy tinh héa
(T,), nhiét 8 nong chiy (T.) va d5 két tinh cia
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PLA, CS va céc hat t hop PLA/CS véi céc ti 1§
khdc nhau duge xic djnh theo gian dd DSp va duge
trinh bay trén hinh 4 va bang 4. Tir gian 46 DSC cia
PLA tathiy T, cia PLA G 54,7°Cvi Tp & 150,5 °C.
T, ctia CS 14 90,5 °C. Gié rj T, cta cdc hat 16 hop
PLA/CS v6i cdc ti 1§ PLA/CS khic nhau déu dich
chuyén vé& phia nhigt 49 lén hon T, ciia PLA va nhé
hon T, cia CS. T, ciia céc hat 16 hop PLA/CS dich
chuyén tir 9 dén 15 °C so véi T, cita PLA. Didu nay
chimg t6 PLA va CS trong hat t6 hop di tuong hop
v&i nhau, Sy dich chuyén ndy con do su sip xép lai
céu tric tink thé trong PLA [12, 13]. Cic gia i T,
cita hat t5 hap PLA/CS véi cdc 1 1§ PLA/CS 3/1, 2/1
vi 1/1 (ky higu PC31, PC2I, PC11) dugc trinh by
trong bang 4.

Donghigt{mWmg)

—

°
g

B W w0 g
Nhitag ¢c)

FHinh 4: Gidn 46 DSC caa PLA, CS v cdc hat
t hop PLA/CS véi céc ti 16 PLA/CS khic nhau

Bang 4. Céc dic trung DSC va 8§ két tinh (3,)
cita PLA, CS vi hyt t4 hgp PLA/CS véi cac
1i 1§ PLA/CS khac nhau

; e

M o @ n .

| "0 | Teo) | G 5

PLA 547 1505 | 85 [ 6.
Cs 0.5 | 2053 | 185 -
PC31 | 703 | 1508 | 167 | 179
PC21 | 648 [ 1511 | 160 | 172
; 643 | 153, 15,9

Trong d6: d6 két tinh 3, (%) = AH,, x100/AH,,", véi AH,,'
= 93,1 ig (PLAY; Ty nhigt 49 thuy rinh hod; To: nhigt do
néng chay; AH, entanpi néng chay.

Nhigt 6 thuy tinh hod cia pol‘yme vi hén hgp
polyme phy thuge vio nhidu yéu t4 bao gdm tuong
t4c ndi phn tir, hidu tng khong gian, khéi lugmg
Phén t, mat & lién két. Khi sir dyng PCL Yam chi
tuong hgp, PEO lam chét niil héa, T, ciia céc hat t
hop PLA/CS ¢ gitra hai Ty cla PLA vi CS. Bidu nay
6 thé giai thich béi sy s3p xép lai cdu tric tinh thé

Nguyén Thi Thu Trang v cing sie

trong PLA. Bdng thir, khing dinh ring kha ning
twong hop da xay ra gifra 2 pha PLA va CS nhé lién
két hydro va tuong téc lutmg cyc gita nhom NH; v
OH (trong C8), nhém C=O vi OH (trong PCL) v&
nhém COOH (trong PLA) nhir d4 trinh bay & hinh 3,
Hién tugng trén din dén syt ting dd két tinh trong
i () trong tht ca cic hat 6 hop PLA/CS véi cdc ti
1¢ khac nhau.

3.4. Sy phén buy cdia vit Ligu t3 hep PLA/CS/PCL

Anh FESEM cua céc hat t3 hop PLA/CS v6i cée
ti 1¢ PLA/CS khc nhau ché teo bing phuong phip
vi nhil dwge trinh bdy trén hinh 5. Quan sét 4nh
FESEM ta thly cic hat ta hop PLA/CS déu o6 dang
hinh cﬁu, kich thuéc hat co ban tir 20-66 nm nhung
chiing ¢6 xu huémg két ty vé&i nhau thinh hat cé kich
thudce 16n hou khoang 100-300 nm, Két qud ndy khi
phil hop v két qui xic dinh phan bé kich thwee hat
ciia cic hat 16 hop PLA/CS da duge trinh bay & myc
3.1. S két tu gita cac hat t hop PLA/CS & méu
PC21 it hon se vdi céc hat PC31 va PC11, Cac hat t§
hop PC21 it bj két tu va tach r&i nhau hon nén kich
thiée hat trung binh nhé hom so véi cic hat t& hop
con lai.

Hinh 5: Anh FESEM ca hat 3 hgp PLA/CS
Vdi céc ti 1§ PLA/CS khéc nhau
(ti 18 PLA/CS 3:1, 2:1 va 1:1)

4.KET LUAN

Pho hing ngoai bién i Fourier cia hat t4 hop
PLA/CS véi ede ty 13 khdc nhau cho thiy sy dich
chuyén dang ké vi trf cac pic dao dng cla céc nhém
chic dic tnmg so v6i vj tri cée pic cia cic shém
chic déc trung trong PLA, CS ban ddu, nhu viy,
PLA, CS va PCL ¢4 twong tic véi nhau. Anh FESEM
ciia hat t4 hop PLA/CS véi cic 9 1¢ khéc nhau cho
thiy hat 5 hop PLA/CS c6 dang hinh cdu, kich
thudc hat cor bén tir 20-60 nm, D két tinh cia hat t
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hgp PLA/CS 16n hon so véi PLA, mau PC31 c6 o
ket tinh 13 17,9 %, lén hom so v&i cic miu con
I9i.Tir két qua phén b kich thute hat Zetasizer, hat
16 hgp PLA/CS ¢6 ti 1§ PLA/CS 271, sir dung 200
mL nude cit thém vao b¢ thich hop 82 ché tao cic
hat td hop PLA/CS.

Lai eam on. Cong trink diepe hodm thimh véi sie tai
trg kink phi ctia Quy Phét trién Khoa hoc va Cong
nghé Quéc gia (Dé toi nghitn cit co ban dink
eong vng dung, md 56 PT.NCCB-PHUD.2012-
G/09).
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