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Nanocomposites are synthesized on die basis of die polymer widi combmation of die advantages of each polymer 
composition, hi particular, composites based on polylactic acid (PLA) and chitosan (CS) are increasmgly interested in 
die smdy due to die good adhesion, the ability biodegradable and biocompatible [1-3J. The PLA/CS nanocomposites 
can be prepared by emulsion method, solution mediod or electtospimiing method, etc. hi this smdy, the PLA/CS 
nanoparticles were synthesized by emulsion mediod. These nanoparticles were characterized by Fourier Transform 
Infiared (FTIR), Differemial Scanning Calorimetty (DSC), Zetasizer and Field Emission Scanning Electton Microscopy 
Z,^!f' ^'' ""^"'^''"y " f " and CS was mvestigated by FTIR and DSC The effect of die componem ratio 
(PLA/CS) on morphology and size disttibution of die nanocomposites was deteimined by FESEM and Zetasizer The 
obtamed results showed that die particle size range from 100 nm to 300 nm. 

Keywords. Polylactic acid, chitosan, polyediylene oxide, polycaprolaclon, emulsion. 

1. MO DAU chitosan (CS) va poly (etylen oxit) (PEO) (dung djch 
,,., , . . : . . < 2)- Trpn dung djch 1 va dung djch 2 thu dupc dung 
Vjt li?u to hpp dupc che tao tren CO so cac djch nhd mang, lim ket tiia bing each diem nuacva 

polyme nham muc dich ket hpp cac uu diem cua chit ua dung moi thu dupc vjt lifu to hpp dang hat 
timg poljjme thinh phan vi co die tso tilinh vjt liju vol kich thuoc nano [7J. 
c6 mpt so tudi chat uu vi?t mcri mi timg thanh phin Vi vay, trong tSi tai nay, hjl th hpp PLA/CS dupc 
neng re khong co, Trong d6, vat li|u to hpp tren cp chS tao bing phuong phap vi nha vol cic ty 16 khac 
sa polyaxit lactic (PLA) va chitosan (CS) ngiy cang nhau. Djc trung, tinh chit va hinh thii ciu triic ciia 
dupc quan tim nghien ciiu [1-6]. Nhom NHj trong cac hat th hpp neu IrSn dupc khao sat vi danh gia 
chitosan tuong tac vdi nhom C=0 trong PLA bing 
Ii6n ket hydro nen co the tao ra v t̂ li$u 16 hpp co 2. THl/C NGH1$M 
tinh chat tot han, mo rpng khi nang ung dung ciia 
vat li«" ts hpj, nay. Dua chitosan vio PLA se t,o 2.1. Nguyen vat Uf u va hoa ehit 
thinh vat hfu to hpp co dp ben cp hpc tot (nh£r PLA) 
dong « giim d5 cung so vai PLA, cii thijn tinh Polyaxit lactic (PLA) 6 dang hat do hing Natm^ 

^^A/cV ' ^ r . J\'''-^: "f?' !'*" •" '"^ * " • " '-'-'^ ("-" Ky) sin xuTc6 khii l^pSg r i S 
^i ^ - ,• 1,^' * '" ?•" ""*' '*" ''™ '"'-^ "f ' - ^V™' . Chitosan (CS) diuig bpt do hanrAldrich 

Sp^p'L:i^^t„;,^^^;'"fr•°°'*'•;*'''''''° ^^ '"̂ '- '^ ' - * • 0-™=^̂  .inhihl S 
hpp PLA/chitosan CO the dmh huong mig dung trong Tmng Qu6c san xuit. Polyetylen oxit (PEO) 
mpt so hnh vyc kJ thujt. polycaprolaclon (PCL) do hang Aidr "ch Z xuit 
^ Vat heu to hpp tren ca sor PLA va chitosan hojlc / oo nang Aioricn san xuat. 

dan xuat co thi dupc chi tao theo cac phuang phap 2.2. Chl tao hat tS hpp PLA/CS 
khac nhau nhu: phuong phap vi nhu, phuong phip ' 

t " * ( e i c c t X S '"tl 9?° T r i " T T " • ' '""-8 Ph'P « "M nuac/diu/nuae (n/d/n) dupe 
cao (electtospimiing).. [7-9 . Trong do, phuang sir dung dl che tao hat vat liSu to hpo PLA/CS 
phap vinhu de ding tiiuc hiem hoa tan PLA vao Tmoc tien, nuac dupc rot vio dung d S PL^hoi 
dung moi diclometan thu dupc dune dich moi Mnno , „ . , . . . . A -• .• , '"" """6 oicu ri^A noa 
dich 1) Dune moi axit axetic !•/ T I T • ^ * '*''"* ""i' ''"^l?"'^'^" ^ tao thinh mpt h? 
men 1). uung moi axit axetic 1 /. dupc dua vao nhu mong nmjc/diu. Tilp Uieo, nhu topng nuac/diu 
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nhanh chong dugc rot vao h? nu6c chua dimg djch 
axit axetic I % co chitosan va polyetylen oxit (PEO) 
theo ham lugng da tinh toan. Hon hgp tren dugc sieu 
am trong 15 phut de tao thanh nhu tucmg va sau do 
dugc khuay m^nh. Cac phan ung dugc thuc hi?n 
tren thiet bj phan lin^ vi song MAS-II. Tilp tuc 
khuay hon hgp cho den khi dung moi huu ca bay 
het. Hat nano hinh thanh bang each them nuoc va 
sau do lam lanh. Sau khi lam lanh, dung dich dugc 
mang di Ii tam, rira. Dung dich thu dugc dugc dong 
kho tren thiet bj Free Zone 2.5 ciia hang Labconco, 
USA (Vien Hoa hgp chat thien nhien, Vien Han lam 
Khoa hgc va Cong nghe Viet Nam) dS nhan dugc 
san pham cr dang bgt/hgt kho, sau do sly va nghifin 
thu dugc h t̂ nano PLA/CS. 

Nguyin Tf^Tfm Trang vdc^gsv 

300 mL (ti le PLA/CS 2/1), k^ hi^u 1^ lugt U 
PClOOw, PCI SOW, PC200W, PC250w vi PC300w. 
Gian do phSn bo kich thuoc h^t cua cac h^t to h(^ 
PLA/CS theo thi tich nuoc cat dua vao h? dugc 
trinh bay tren hinh 1. 

Sa dd che tgo vdt li^u td hpp PLA/CS bang 
phuangphap vi nhS 

2.3. Phvcrng phap va thiet bj nghien cuu 

Ghi php hong ngo î (IR) cua cac hat t6 hgp 
PLA/CS bang may pho h6ng ngogi biin dSi Fourier 
Nexus (MJ): quet pho of vung 400-4000 cm', dg 
phan giai 8 cm"', s6 lan quet 32 Ian a dieu ki?n 
chuan t̂ i Vi?n Kf thuit nhi^t doi, Vi?n Han lam 
Khoa hgc va Cong ngh? Vi$t Nam. Anh hien vi di?n 
tu quet phat xg truang (FESEM) ciia vat lieu t6 hgp 
dugc chvp tren may S-4800 (Nhat Ban) tai Vien 
Khoa hgc Vat li?u. Phan bo kich thuoc hat ciia t6 
hgp PLA/CS dugc do tren thiet bj Zetasizer Ver. 
6,20 ciia hang Malvem - UK t̂ i Vî n Khoa hgc V t̂ 
li?u. D$c tnmg nhi?t cua v|it ligu t6 hgp dugc xac 
dinh tren may DSC-60 ciia hang Shimadzu (Nhat 
Ban) t3i Khoa Hoa hpc, Trudng Dgi hgc Su pham 
Ha Ngi a dieu kî n: gia nhi?t tir nhiet dp phong din 
200 "C, toe dg gia nhi?t 10 °C/phut trong moi tnrtmg 
khi argon. 

3. KET QUA VA THAO LUAN 

3.1.PbSn b6 kicb thu6t: h^t cua th hgp PLA/CS 

De nghien cuu anh huong ciia nuac cit dua vao 
h? vi nhu den kich thuoc hat t6 hgp PLA/CS, thd 
tich nu6c cat dugc khao sat la 100, 150, 200, 250 va 
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Hinh 1: Gian do phan b6 kich thu6c hgt to hgp 
PLA/CS theo the tfch nucw; cat dua v^o h? 

Co the thiy kich thuac hat ciia cac hgt to hgp 
PLA/CS nim trong khoang 200 nm din 300 mn, 
kich thuac hat trung binh nho nhSt la 218 nm, tuong 
ling v6i miu PC200w v^ Ion nhit la 289 nm, tuong 
ling voi miu PC300w (bang 1). Sy phan b6 kich 
thuoc hat t6 hgp PLA/CS khac nhau \k do Anh 
huong bai tuong tdc gi&a nuac va polyme [2, 7]. T£t 
ket qua thu dugc, I\ra chgn thi tich nu6c cit dua vio 
hg (200 mL) 1̂  thfch hgp nhit dl che tgo hat to hgp 
PLA/CS. 

Bdng 1: Kfch thudc h^t trung binh cua to hgp 
PLA/CS theo thi tich nuac cat dua vko hp 

Mau 
PClOOw 
PClSOw 
PC200W 
PC250W 
PC300W 

Kich diuic hst tmng binh (nm) 
264±33 
235±27 
218±8 
261±9 

283±10 

Tuong tp, tien hanh khio sit ty 1̂  thinh phin 
PLA/CS li 3:1, 2:1, va 1:1 tpi kich thuiJc hat trung 
binh ciia to hpp PL/VCS, ky hi?u lin lupt li PC 31, 
PC 21 vi PC 11. Kit qua xac djnh kich thu6c hjt 
trang binh cQa hjt t l hpp PLA/CS vio tl ]$ thinh 
phan PLA/CS dupc ttinh biy tten bing 2. 

Tit bang 2, ta thiy 6 ti IJ PLA/CS 2/1 c6 kich 
thuac hat tmng blnh nho nhit, do do ty 1? nay li 
thich hpp nhit dl che t^o hat nano PL/VCS bang 
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[rfiuang phap vi nhu. 

Bmg 2: Kich thuoc hat tnmg binh cua to hgp 
PLA/CS voi cac ti I? PLA/CS khac nh^ 

Man 

PC31 

PC21 

PCI! 

Kich diuoc hat tnmg binh (nm) 

289±9 

218±8 

254±12 

Nghien cuu dgc trung. tinh chdt vd... 

nixa chung to PLA va CS dS tuong tac vdi nhau bing 
cac lien kit hydro va tuang tac iuflng citc-lu5ng ciic 
nhu da trinh bay a cac hinh 3. 

Bdng 3: Vi tri hap thy ciia cac nhom lien ket 
dgc tnmg trong PLA, CS va cac hgt t6 hgp 
PLA/CS vai cac ty II PLA/CS khac nhau 

3 J . Phd FTIR coa fa^t to hgp PLA/CS 

Ph6 FTIR cua PLA, CS va cac hat t6 hgp 
PLA/CS voi cac ti 1? PLA/CS khac nhau dugc trinh 
bay tren hinh 2. Tren pho FTIR ciia PLA xult hien 
cac pic dao dgng hoa tri va dao dpng biln dang cia 
cac nhom d§c trung: nhom CK) a 1759 cm', C-O-C 
d 1199 va 1101 cm"' va -C-H d 2991, 2945, 1452 
vâ  1368 cm''. Tren ph6 FTIR cua PLA cung xult 
hi?n pic dM dgng vdi cuong dg y6u d khoang 3680 
cm" dac tnmg cho dao dgng hda tri ciia nhdm -OH 
tv do cua mgch dgi phan tir PLA. 

Ngoai cac pic d|c tnmg cho cac nhdm -CH va 
C-O d 2888, 1153 vk 1091 cm' tren ph6 FTIR ciia 
chitosan (CS). cdn cd pic rgng d 3426 cm"' d3c trung 
cho cac nhdm -OH va nhdm -NH2, pic d 1670 cm"' 
d$c tnmg cho dao dgng hda irj cua C=0 (trong 
nhdm CONH), pic d 1581 cm' d$c tnmg cho nhdm 
-NH3*, pic d 1081 va 950 cm"' dac tnmg cho clu 
triic vong saccarit trong CS [10, 11], pic dac tnmg 
cho dao dgng bien dgng nhdm NHj d 1570 cm"'. 

So song (cm"') 

\ , Miu 

D a o \ 
dpng \ 

V c * 

VCH3 

VCH 

V-NH2.0H 

Voot: 

8aii 

5-NHj 

fl-CHi 

PLA 

1759 

2991 

2945 

1199 

1101 

1368 

CS 

3426 

lOSI 

1570 

PC31 

1752 

2998 

2937 

3406 

1187 

1193 

1383 

1450 

753 

PC 21 

1754 

2996 

2952 

3427 

1153 

1184 

1376 

1539 

805 

PC 11 

1753 

3000 

2917 

3492 

1164 

1095 

1357 

1529 

785 

Sitftftgtein') 

Hinh 2: Ph6 FTIR ciia PLA, CS vi hat t6 hpp 
PLA/CS vol ty 1? PLA/CS khac nhau 

Ta thiy cac pic djc trung cho CS vi PLA deu 
xuat hi?n tren pho FTIR ciia cac hat 16 hpp PLA/CS. 
Cic pic d}c trung cho cac nhom liSn kit cua PLA vi 
CS ttong cac h t̂ to hpp nhu C-O, -CONH -NH: 
C-O-C,-C-H, -OH va -COOH co sp djch chuyin 
ding ke so vdi pic d}c ttung cia chiing tten ph6 
FTIR coa PLA va CS (bang 3). Diiu nay mpt lin 

Hinh 3: Lien ket hydro (a) va mang tic luting cpc 
giOa cac nhom chile tttmg PLA va CS (b) 

3-3. Tinh chat nhift ciia hat to hpp PLA/CS 

Cac dac mmg nhipt nhu nhijt dp thuy tinh hoa 
(TJ, nhiet dp nong chay (TJ va dp kit tinh ciia 
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PL/V, CS vi cac hjt t6 hpp PLA/CS vai cao ti IS 
khac nhau dupc xac dinh theo gian do DSC va dupc 
trinh biy tren hinh 4 va bing 4. Tir giin d6 DSC cua 
PLA ta thiy Tg cia PLA p 54,7 °C vi T„ a 150,5 °C. 
T, cda CS li 90,5 "C. Oia tri Tg cua cac hat 16 hpp 
PLA/CS y6i cac ti Ip PLA/CS khac nhau diu djch 
chuyen ve phia nhipt dp I6n hpn Tg cua PLA vi nho 
hon Tg cua CS. Tg cua cac hat 16 hpp PLA/CS dich 
chuyin tir 9 den 15 "C so vol Tg cua PLA. Diiu nay 
chiing to PLA vi CS ttong hat to hpp da tuong hpp 
vol nhau. Su djch chuyen nay con do su sip xep lai 
ciu tnic tinh thi ttong PLA [12, 13]. Cac gii tti Tg 
cua h?t 13 hpp PLA/CS vol cac ti Ip PLA/CS 3/1,2/1 
vi 1/1 (ky hipu PC31, PC21, PCll) dupc ttinh bay 
ttong bing 4. 

Hinh 4: Gian do DSC ciia PLA, CS vi cic h?t 
to hpp PLA/CS vai cac ti I? PL/VCS khac nhau 

Bdng 4: Cic djc Omg DSC va dp kit tinh (z.) 
cua PLA, CS vi hat 16 hpp PLA/CS v6i cac 

111? PLA/CS khic nhau 

Mau 

PLA 
CS 
PC 31 
PC 21 
PCll 

T,("C) 

54,7 
90,5 
70,3 
64,8 
64,3 

T„(''C) 

150,5 
205,3 
150,9 
151,1 
152,2 

AH„ 
(J/8) 
8,5 
18,5 
16,7 
16,0 
15,9 

X. 
(%) 
9,1 

17,9 
17,2 
17,1 

1 V ^̂ .̂.'z -Ota - iuwtl! M«L«*h»S --^ 

Nguyen Thf Thu TVang va c&ng sir 

ttong PLA. DSng thai, khing djnh ring kha nSng 
tirong hpp da xiy ra giiia 2 pha PLA va CS nh* liin 
ket hydro vi tuong tac Iuflng cpc giiia nhom NH: vi 
OH (ttong CS), nhom C O v4 OH (ttong PCL) vi 
nhom COOH (ttong PLA) nhu dS ttinh bay d htah 3. 
Hipn tupng ttSn din den s(r ting dp ket tinh tuong 
i°' (ji) trong tit ci cac hat td hpp PLA/CS vii cic ti 
ip khic nhau. 

3.4. SIT phan huy cQa v^t Iif u t6 hpp PLA/CS/PCL 

Anh FESEM cua cic hpt to hpji PL/VCS vol cic 
ti Ip PL/VCS khac nhau chi t^o bang phuang phip 
vi nhu dupc ttinh biy tt^n hmh 5. Quan sit inh 
FESEM ta thiy cic hat td hpp PLA/CS deu c6 dsng 
hinh cau, kich thuac hat co ban tij 20-60 nm nhung 
Chung CO xu hu6ng kit tp vfli nhau thinh hjt co kich 
thuoc ion hon^khoing 100-300 nm. Kit qui nay khi 
phu hpp vol kit qui xac djnh phan bo kich diuac hat 
ciia cac hat to hpp PLA/CS da dupc trinh biy 4 mpc 
3.1. Sp kit tp giiia cac hjt t6 hpp PL/VCS * miu 
PC21 it ban so vai cic hpt PC31 v4 PC 11. Cic hjt to 
hpp PC21 it bj kit tp vi tach rai nhau hon n8n kich 
diupc hat taing binh nho hom so v6i cac hat tj hpp 
con lai. 

Hmh S: Anh FESEM cua hpt ti hpp PLA/CS 
vffl cic ti 1̂  PLA/CS khic nhau 
(tilpPLA/CS3:l;2:l v i h l ) 

Trong 66: 36 kit tinh Jt.(%) - AH. xl GO/AH.", vpi AH.' 4. KET LUAN 
- 93,11/g (PLA); T,: nhijt d6 thuy tinh hoi; T.: nhiet do 
n6ng chiy; AH.: entanpi n6ng chiy 

Nhipt dp thuy tinh hoa cua polyme vi hin hpp 
polyme php thupc vio nhiiu yiu to bao g6m tuong 
tac_ npi phan tii, hipu ling khong gian, khoi lupng 
phan hr, mjt dp lien ket. Khi su dpng PCL lam chit 
tuang hpp, PEO lim chit nha hoa, T, cua cic hat 16 
hpp PLA/CS a giira hai T, ciia PLA vi CS. Diiu niy 
CO the giii thich boi sp sip xip lai ciu ttuc tinh thi 

Pho hong ngopi bien dii Fourier ciia hjt ti hpp 
PLA/CS v6i cic ty Ip khic nhau cho thiy sp djch 
chuyen dang ke vj ttl cac pic dao dOng ciia cic nh6m 
Chile d}c ttimg so v6i vj tti cic pic cua cac nhdm 
chuc d}c trung ttong PLA, CS ban diu, nhu vjy, 
PLA, CS va PCL da tucmg tac vdi nhau. Anh FESEM 
cua hat to hpp PLA/CS vdi cic ty Ip khic nhau cho 
thay hjt to hpp PLA/CS co d?ng hinh ciu, kich 
thuac hpt ca bin tit 20-60 nm. Dp kit tinh cua h?t ti 
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hgp PLA/CS Idn hon so vdi PLA, miu PC31 cd dg 
ket tinh la 17,9 %, Idn hon so vdi cac mSu con 
Igi.Tir kk qua phan bd kich thudc hat Zetasi^r , hat 
td hgp PLA/CS cd ti 1| PLA/CS 2/1, sii dpng 200 
mL nudc cat them vao h? thich hgp d^ chg tgo cac 
hat to hgp PLA/CS. 

Ldi cam tm. Cong trinh du^rc hodn thdnh vdi su tdi 
tri? kinh phi cm Quy Phdt triin Khoa hoc vd Cdng 
ngh? Quoc gia (De tdi nghien cuu ca bdn dinh 
huong mg dung, ma sd DT.NCCB-DHlTD.26 12-
G/09). 
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