Tap chi Khoa hoc va Céng nghé 140 (2020) 056-060

Tong hop va thir hoat tinh sinh hoc ciia khudn dinh dang hydroxyapatit
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Tém tit

Trong nghién ctru nay, khudn dinh dang (g dung trong ky thudt mé xwong duwoc ché tao tur vét liéu vé co
hydroxyapatit trén nén chitosan. Sy két hop giira hydroxyapatit va chitosan sé lam tang kha néng twong
thich sinh hoc cda khuén dinh dang. Khuén dinh dang téng hop bang phuwong phap dé dung méi riva hat.
Hoat tinh sinh hoc dwoc déanh gia thong qua céc thi nghiém in vitro trong dung dich gid plasma (SBF). Két
qua nghién ctru cho thdy khuén dinh dang HAp/chitosan cé cu tric 16 xdp va lién théng, véi kich thudéc 16
trung binh khodng 200 um va dé xép khoéng 79 %, tao ra I6p khoéng apatit sau 10 ngay ngém trong dung
dich SBF. Tuy nhién, khuén dinh dang chitosan sau 10 ngay ngdm khéng tao ra Iép khoang apatit. Két qué
cho théy, khuén dinh dang HAp/chitosan c6 khd ndng tuong thich sinh hoc tét hon khuén dinh dang
chitosan.

Tt khoéa: khuén dinh dang, chitosan, apatit, SBF.
Abstract

In this study, porous scaffolds were fabricated using inorganic material-hydroxyapatite and chitosan for
bone-tissue engineering. The combination of hydroxyapatite and chitosan may result in increasing
biocompatibility of the scaffolds. The scaffolds were prepared by solvent casting and paticulate leaching
method. Bioactivity of the scaffolds was evaluated through in vitro experiments by soaking scaffold samples
in simulated body fluid (SBF). The scaffolds obtained were highly porous and interconnected with a mean
pore size of around 200 um and porosity about 79 %. The apatite-mineral layer was produced on the
HAp/chitosan after 10 days of soaking in SBF, however, it was not observed on the chitosan scaffold after
10 days soaking. The results revealed that the HAp/chitosan scaffold showed better bioactivity than the

chitosan scaffold.

Keywords: scaffold, chitosan, apatite, SBF.

1. Mé déu

~ Khuon dinh dang (scaffold) 1a khuon tam thoi
dé té bao bam dinh, sinh truong, phat trién va hinh
thanh khung ngoai bao trong qué trinh hinh thanh cau
tric mo méi img dung trong cay ghép diéu tri cac ton
thuong vé xuong. Khuon dinh dang cé thé duoc ché
tao tu cac vat liéu polyme phéan huy sinh hoc, vat li¢u
v0 co cd hoat tinh sinh hoc hodc composite. Vit li€u
composite voi su lién két ciia hydroxyapatit (HAp) va
polyme, duoc xem la phuong phap hi¢u qua dé ting
cuong hoat tinh sinh hoc va tinh chit co hoc cua
khuon dinh dang. HAp c6 thanh phan tuong tu thanh
phan khoang trong xuong nén co tinh tuong thich
sinh hoc cao. Hon nita, khi bi phan hiy, HAp gidi
phong ra ion canxi va photpho cé lgi cho viéc hinh
thanh va phat trién xuong. Cac nghién ciru truge day
ctia ching t6i di cong bd két qua khudn dinh dang
composite vdi sy ¢6 mat ciia nano HAp lam tang kha
nang tuong thich sinh hoc ctia khudn dinh dang véi té
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bao [1]. Bén canh d6, viéc lua chon polyme Kkét hop
v6i HAp ciing dong vai trd quan trong dén tinh tuong
thich sinh hoc cua khuén dinh dang.

Chitosan (Cs) 1a mot polysacarit mach thang chu
tao tr cac D-glucosamine va N-acetyl-D-glucosamin
¢6 cu triic gan gidng vai cdu tric cua cac protein bao
xung quanh cic m6 va co quan nén c6 kha nang
tuong thich tot voi té bao [2]. Hon nita, Chitosan da
dugc nghién ctru tmg dung nhiéu trong linh vyc y
sinh nhu: chat dan thudc, 1 thanh phan trong da nhan
tao... Cac nghién ctru cho thiy chitosan 1a mot chat
khong doc hai, it gdy cac phan g mién dich, c6 tinh
khang khuan, c6 kha ning thuc day qua trinh chira
lanh cac m6 mém, mo cimg va co kha nang phan hay
sinh hoc [3]. Vi nhitng uu diém néu trén, nghién ctru
nay di lya chon chitosan lam chat nén trong tong hop
khuon dinh dang.

Khuén dinh dang dung trong ky thudt m6 noi
chung cén c6 ba yéu cau chinh sau: phai c6 khong
gian xac dinh dé cac mo co thé tai sinh; phai co cac
tinh chat phu hop dé dam nhiém chirc nang ciia phan
ton thuong trong qua trinh mdé méi tai tao va cho
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phép ‘cac md phat tr1en dé dang trén khudn ciing nhu
cac té bao dugc cdy 1én, cac protein hay céac tin hi¢u
kich thich tao xuwong [4]. Cau tric 3D cua khuén dinh
dang phai c6 d6 x6p cao, cac 156 xdp co do lién thong
cao. Cac nghién ctru cho thdy véi kich thudc 18 toi
thiéu 1a 100 pm 1a thich hop cho té bao di chuyén va
qua trinh trao doi chat giita té bao voi moi truong [5]
[6]. Cau trac vi mo cia khudn dinh dang 1a yéu t6
quan trong anh huéng dén hoat tinh sinh hoc cia
khuon dinh dang. Cac dic diém ciu tric cua khudn
dinh dang phu thudc vao phuwong phép ché tao.

Hién nay, trén thé giéi da c6 mot sd nghién ciru
ché tao khuén dinh dang HAp/CS véi nhiéu phuong
phép khac nhau. Jayachandran Venkatesan va cac
cong sy da ché tao khuon dinh dang HAp/CS bé'lng
phuong phap déng lanh. Két qua tao ra dugc méu
khuoén dinh dang co6 kich thuéc 16 xbp khoang
200 nm [7], 46 x0p 1a 70%. Trong khi d6, Chia-
Cherng Yu va cac cong sy da dung phuong phap
electrospining dé ché tao khuén dinh dang HAp/Cs
[8]. Phuong phap nay c6 uu diém 1a tao ra khuon dinh
dang c6 d¢ x6p cao nhung kho diéu chinh kich thudc
16 cling nhu hinh dang ctia khudén dinh dang. Trong
nuée, ciing ¢6 mot sb nghién ctiru ché tao composite
HAp/Cs [9], nhung cic nghién ciru nay chi ché tao
vat liéu dang 2D ung dung trong k¥ thudt y sinh con
dang 3D thi chua c6 nghién ctru nao duoc cong bd.
Tir céc tai lidu tong hop dugc co thé thdy cac nghién
ctru ché tao khuodn dinh dang 3D HAp/Cs da st dung
rat nhiéu phwong phap khac nhau, mdi phuong phap
¢6 nhimg wu nhugc diém riéng. Trong nghién ctu
nay, chung t6i da sir dung phuong phap d6 dung moi
rira hat. Phuong phép d6 dung méi rira hat c6 wu
diém don gian nhung hiéu qua cao, dé dang tao hinh
cho khuén dinh dang va d& kiém soat o xbp, kich
thude 18 cta khuon dinh dang bang kich thude va sb
luong hat tao 15. Phuong phép nay da dugc thyuc hién
thanh cong trong nghién ciru ché tao khudn dinh dang
HAp/PDLLA da cong bd cua ching t6i [10]. Vi vay,
chung t6i tiép tuc sir dung phuong phap d6 dung moi
rira hat v&i hat tao 15 1a NaCl dé ché tao khuon dinh
dang 3D composite HAp/Chitosan.

2. Thuc nghiém
2.1. Héa chit

Céc hoéa chat st dung 1a héa chat Merck:
CH3COOH, NaCl, CaClz.ZHzo, NazHPO4.2H20,
NaOH, NaHCO3s, KCl, K,HPO4.3H,0, MgCl,.6H,0,
Na,S04, CH>(OH)3;CNH», Chitosan. Bot nano HAp
(dp=28nm =5, [;,=120 nm + 32, ti1¢ Ca/P = 1,66,
ty 16 bé mat = 4,29). Bot HAp duoc tong hop theo
[11].

2.2. Ché tgo
HAp/Chitosan

khuon dinh dang composite
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Khuén dinh dang dwoc tong hop theo phuong
phap d6 dung moi rira hat va da dugc thuc hién trong
nghién cuu trude [10]. Phuong phap nay dugce thuc
hién bang cach hoa tan 0,48g Cs trong lo thity tinh
chira 24 ml dung dich CH;COOH 3% trén méy khudy
tir, diéu chinh téc d6 khudy 450 vong/phut, & nhiét o
phong, trong 3 gid. Can 0,096 g HAp trong 6ng
falcon dung tich 15 ml, thém vao 1,5 ml nudc deion
va siéu am trong 1 gid. Sau khi dung dich Cs khudy
tron dwoc 2-3 gid, nho tir tir huyén phu HAp vio
dung dich Cs, tiép tuc khudy tron hdn hop. Sau 2 gio,
hdn hop trén duge tron voi 16 g NaCl (kich thude hat
mubi 405- 450 um), tiép theo hdn hop Cs/HAp va
mudi duoc db ra dia thuy tinh kich thudc 5,5 cm.
Dung que khudy dao tron déu sao cho cac hat mubi
déu dugc bao phi boi 16p gel Cs. Hon hop thu duoc,
dugc dé trong tu hut trong mot glo sau d6 duogc siy ¢
60°C trong 36 gio. Sau khi say, dia vat liéu duoc
ngam trong dung dich NaOH 10% trong 30 phut, sau
do rua lai nhiéu lan béng nudce cat 2 1an. Sau do, san
phim dugc dem sdy kho, cudi cing thu dugec miéng
vét liéu x6p HAp/Cs.

2.3. Phwong phdp nghién cvru hinh thdi hoc va dic
trung cua khuon dinh dang

Gian d6 XRD dugc do trén may Siemens D5005
st dung buc xa CuK, (A= 0,15406 nm), gbc quay tir
10-70°.

Phé FT-IR dugc do trén may Impact-410,
Nicolet-Hoa Ky theo phuong phép ép vién KBr.

Hinh thai hoc ciia mau téng hop duoc xac dinh
trén thiét bi hién vi dién tir truyén qua SEM (S4800,
Hitachi, Nhat Ban). Kich thudc 16 trén khuodn dinh
dang duoc do bang phan mém ImageJ trén danh SEM.

D6 x6p cua mau duoc do theo phuong phap bio
hoa chat long [12]. Chét long dugc sir dung 1 nudc
cat. Mau dugc sdy kho dén khoi lugng khong doi va
can dugc khéi lugng .. Mau duoc ngdm vao trong
dng nudce co thé tich 1a ¥;. Nudce s& duoc hut vao cac
16 xbp dén khi tat ca cac 16 bdo hoa nudc. Tong thé
tich cua nudc va nude bao hoa trong khuon dinh dang
la V.. Khi d6 thé tich dic cua khuén dinh dang
HAp/Cs 1a (V> — V). Sau d6, khuén dinh dang bdo
hoa nuéc dugc nhac ra khoi dng nudc va thé tich
nudce con lai trong 6ng 1a 75, Thé tich tong cong cua
khuon dinh dang la V' =(V>—- V) + (Vi = V3) = (Vo —
V). Khéi lugng cua khudn dinh dang trude va sau khi
ngam trong nudc 1a W; va Wy Thé tich 18 cta khuon
dinh dang 1a (Wy— W))/py,o - DO x6p cua khuon dinh
dang dugc tinh theo cong thic sau:

D6 Xép _ Wr_w;)/PHy0
A

Céc két qua dugc do 5 lan va ldy gia tri trung
binh. Sir dung Anova dé phan tich thong ké véi gia tri
P < 0,05 1a gia tri c6 su khac biét giita cAc mau.
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2.4. Thir nghiém khd ndang tao apatit cia khuon
dinh dang HAp/Chitosan

Dung dich gia plasma nguoi SBF dugc chuén bi
theo tai liéu [13]. Cac héa chit duoc bd sung lan luot
theo quy trinh dé dam bao dung dich cudi cung thu
dugc khong bi két ta va pH dat 7,4. Cac méu khuon
dinh dang HAp/Cs dwoc cit nho voi dudng kinh 10
mm va ngam trong 15 ml dung dich SBF ¢ nhiét do
37°C. Sau 3, 6, va 10 ngay, mau dugc liy ra trang ria
nhiéu 1an bang nude khir ion rdi duge siy khd & nhiét
d6 40-45°C. Mau sau khi siy kho duoc quan sat qua
hién vi dién tir quét (SEM) dé xac dinh hinh thai cua
16p apatit tao thanh. Ti 1€ Ca/P cta lop apatit hinh
thanh trén bé mat khuén dinh dang HAp/Cs duoc
phan tich bang thiét bi do ph tan xa ning luong tia
X (EDX). Luong Ca*" bam trén bé mat khuén dinh
dang duoc danh gia thong qua su thay dbi nong do
Ca?" trong dung dich SBF.

3. Két qua va thao luin

3.1. Két qua phén tich hinh thdi hoc va dic trung
ciia khuon dinh dang

Su tuong tdc gifta hai loai vat li€u chitosan
va pha tinh thé HAp trong viéc tong hop khuén
dinh dang dugc dénh gia bang phd FT-IR (Hinh 1)
va gian d6 XRD (Hinh 2) ciia cdac mau HAp, Cs va
HAp/Cs. Trén phd hong ngoai ciia Cs c6 dai hip
thu ndm trong ving 3200+3500cm™ dic trung cho
dao dong hoa tri cia nhém —OH lién hop va nhém
NH,. Hai dinh hap thu ¢ 2930cm™, 2860cm™ dic
trung cho dao dong hoa tri bat déi xung va ddi
xtng cia nhom -CHy, dinh hép thu & 1660cm
dic trung cho dao dong bién dang cua nhom amin
bac mot —~NH,. Trén phd hong ngoai cua HAp ciing
¢6 dai hép thu trong ving 34003600 cm™ dic trung
cho nhoém —OH. Pic biét 1a hai dinh ndi bat 1090cm’!
va 629cm™ thé hién dao dong héa tri va dao dong
bién dang ctia nhom PO, Phd hdng ngoai cua
Cs/HAp thé hién day du cac dai phd, cac dinh cia cac
nhom chirc quan trong trong ca hai chat nguyén liéu
ban dau (dai 3200+3600cm™ ciia nhom OH va NHy,
dinh 2935cm™ va 2855cm! cta nhom -CH,, dinh
1670cm™ cia nhém NH; (cua pha CS), dinh 1050cm’™
va 646cm! ciia nhom PO4* ctia HAp [14].

Trén gian dd XRD ciia mau Cs cho thdy chi xuét
hién mot dinh duy nhat & goc quay 20 = 20°, dic
trung cho pha v6 dinh hinh Cs . Trén gian d6 mau bot
HAp thiy xuat hién cac dinh & goc 20 =25.9°, 31.55°,
32.15°,32.62°, va 39.4° dic trung cho tinh thé HAp
[11]. Trén gian d6 XRD cua khuon dinh dang
HAp/Cs, ngoai dinh rong xuat hién & goc 26 =20°,
twong Gmg voi CS con thidy cac dinh & goc
20 = 25.99°, 31.62°, 32.62°, 32.68° va 39.43°, tuong
tmg v6i pha tinh thé HAp (c4c dinh nay dich vé phia
gié tri cao hon so v&i mau bot HAp) . Tir cac két qua
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FTIR va XRD cho phép khing dinh giita cac pha Cs
va HAp ton tai cac moi twong tac phan tir, gitp cho
pha HAp phan tan trong pha Cs.
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Hinh 3. Anh SEM cta miu khuon dinh dang duogc
tao thanh: a, b — mau Cs, ¢,d-mau HAp/Cs

Két qua phan tich gian d6 XRD cho phép khing
dinh két qua IR rang sy ton tai cia pha tinh thé
HAP trong khuoén dinh dang composit HAp/Cs. Hon
nira, hai loai vat li€u Cs va HAp khi hoa tron
khong xay ra phan ng hdéa hoc ma chi phén tan
vao nhau va gilt nguyén cac dic tinh 1y hda cia minh.

Hinh thai hoc, cdu trac 16 xOp cua cac
khuoén dinh dang Cs va HAp/Cs téng hop dugc thé
hién trén hinh 3.Cac anh SEM cho thiy, ca khuén
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dinh dang Cs va HAp/Cs téng hop ra co céu trac xop,
kich thudc 16 x6p 16n va kha nang lién thong cua cac
16 xbp cao. Cac két qua do dac va tinh toan bang phan
mém ImageJ cho thay, kich thudc 16 xdp cta khuon
dinh dang Cs dat 209 £ 60 um (Hinh 3: a va b),
khuon dinh dang HAp/Cs dat 196 + 30 pm (Hinh 3:
c vad). bay la mét diéu kién thuén loi cho viéc thuc
hién trao ddi chét ciing nhu viéc di chuyén cua cac té
bao vao vit liéu trong qué trinh cdy ghép, boi kich
thuéc cua t& bao nhan thyc chi vao khoang 10+100
um. Tuy nhién, ¢ ca hai mau vat liéu, kich thuge va
hinh dang cac 16 x&p con bién dong nhiéu. Chua dat
dugc sy dong déu nhur mong mudn.

Mit khéc, & d6 phong dai 16n hon cho thiy trén
thanh , vach cua cac 16 x6p 16n hinh thanh nén cac 15
xép thir cép ¢0 kich thuédce nho hon, dat mac 3,5+ 1.6
pm. Co thé giai thich sy hinh thanh cia cac 16 xdp
thir cap nay la nho vao sy bay hoi cia dung moéi trong
qué trinh sdy. Su xuét hién ctia cac 16 xOp thir cAp nay
lam tang dién tich bé mit cua khudn dinh dang, tir do
lam ting kha ning trao d6i chat ciing nhu kha ning
bam dinh ciia t& bao va khoang khi nuéi cay, gitp cai
thién tinh twong thich sinh hoc cua vat li¢u [15].
Bing 1. D¢ x6p ciia khuon dinh dang Cs va HAp/Cs

M3u khuon dinh dang | P *OP (t(;“)“g binh
(1]
HAp/Cs 78,96+ 3,18
Cs 84,32 3,03

Hinh 4. Anh SEM méiu Cs (a, b) va HAp/Cs (c, d)
sau 10 ngay ngam trong dung dich SBF

Két qua do thé hién d6 xbp cua ca hai miu vat
liéu déu twong ddi cao. Cu thé, khuén dinh dang Cs
c6 a6 xbp dat 84,32 + 3.93 (%), va khudén dinh
dang HAp/Cs c6 d6 x&p dat 78.96 + 3.18 (%).
Nguyén nhan cua viéc dd x6p mau Cs cao hon so
voi HAp/Cs la do vat li¢u don pha chitosan c6 d6
bén co hoc kém hon, trong qué trinh sdy dé bi co kéo
tai ra cac 16 xp rong hon, dic biét 1a kha ning hinh
thanh cac 16 x6p thir cip cao hon. Khuon dinh dang
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HAp/Cs duge bd sung pha phén tan HAp lam tang d6
bén co hoc, giam d(f)’ bién dang co hoc do tdc nhan
bén ngoai tac dong dén vat licu.

3.2. Két qud thir nghiém sw hinh thanh apatit ciia
khuon dinh dang HAp/chitosan

Tinh chét quan trong cua vt liéu sinh hoc la kha
nang lién két voi té bao séng thong qua 16p apatit
gidng v6i xwong trén bé mat vat liéu. Vi véy, hoat
tinh sinh hoc cta vat li¢éu dugc danh gia thong qua thi
nghi¢m ngam vét liéu trong dung dich SBF.

Quan sat anh SEM ctia cac mau sau cac khoang
thoi gian ngam trong dung dich SBF cho thiy, ddi véi
khuon dinh dang Cs khong thiy xuét hién apatit & tat
ca cac mdc thoi gian 3 ngay, 6 ngay va 10 ngay (Hinh
4: a, b). V6i khudn dinh dang Cs/HAp, ¢ méc 3
ngdy rat kho dé tim dwoc cac ving phat trlén cua
khoang apatit, cac diém khoang moc nam rat rai rac.
O mdc 6 ngay, khoang apatit da phat trién 16n hon,
hinh thanh nén cac dam 16n va bat dau lién két lai voi
nhau. O méc thoi gian 10 ngay (Hinh 4: ¢,d), d& dang
tim thdy khoang apatit va kich thudc ciia chiing ciing
dat 16n nhit. Didu nay phan anh dung theo sy suy
giam ndng do Ca>* ctia dung dich SBF trong qua trinh
nudi cdy (Bang 2)

Bing 2. Nong do Ca?* trong dung dich SBF sau khi
ngam

A P 2+
Miu i Nong do Cat (mM) i
3 ngay 6 ngay 10 ngay
Cs 1,42+ 0,04 | 1,40+ 0,02 | 1,30+ 0,02
HAp/Cs | 1,28+ 0,01 | 0,94+0,01 | 0,92+ 0,09

O cac do phong dai cao hon, hinh dang cua
apatit ciing dwoc thé hién rd rang voi cac canh xép lai
v6i nhau thanh timg bong, ddng thoi cac bong nay co
cau trac x6p giong cac dam san ho, ddy cling chinh la
chu triic thanh phan khoang trong xuong ty nhién.
Két qua do va tinh toan bing phdn mém ImageJ cho
thy kich thudc ciia cac bong apatit 1a 1,8 + 0.4 pm.
Kich thudc cac canh apatite dat 190 = 31 nm. Tu
viéc phan tich anh SEM, c6 thé théy duoc vat
liéu don pha chitosan khong c6 kha nang hinh thanh
cac khoang apatit. Ngugc lai, vat liéu HAp/Cs thé
hién kha nang din moc céc khoang apatit. Cé thé giai
thich diéu nay thong qua co ché két tua tao apatit.
Thong thuong, dé cho mot hop chat két tia, thi tich
nong do cac ion chit d6 trong dung dich phai 16n hon
tich sd tan cua hop chit d6. Trong truong hop nay,
tich sé tan cua HAp 1a 2,12.10-118, tich s6 tan nay
nho hon tich s6 ion ctia Ca>* va POs* c6 trong dung
dich. Tuy nhién, trong trang thai binh thudng, do
HAp co cau trac rat phtre tap nén cac ion khong thé
tu to chirc sip xép lai dé tao thanh tinh thé HAp méi
dugc. Nhung dudi kha ning dan tao khoang rat tbt
cua HAp trong composit HAp/Cs, cac khoang
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méi c¢6 thé hinh thanh.Trong dung dich SBF ton
tai cac ion c6 kha niang két tia tao ra khong chi
HAp Ca19(PO4)s(OH), ma con co thé tao ra cac loai
khoang khac. Bé xac dinh dugc thanh phan nguyén
t6 co trong cac khoang apatit phat trién trén nén
vat liéu trong qua trinh nudi cay va xac dinh xem
khoang nay c6 dung la hydroxyapatit hay khong,
mau vat liéu HAp/Cs sau khi nuodi cdy 10 ngay
duoc phan tich EDX.

Két qua phan tich EDX cho thdy, trong
mau vat liéu chira day du cac thanh phan nguyén to
chu yéu 1a Ca, O, P. Sy xuit hién cua thanh phan
nguyén t6 Na, Cl 1a do quéa trinh rira vat liéu con
ton dong. Thanh phin C 1a do c6 trong Cs. Mat
khac, ty 18 Ca/P = 1,52. Ty 1& nay rat gan véi
ty 1¢ Ca/P = 1,6 chiing t0 cac khoang moc trén
nén vit liéu & day 1a hydroxyapatit.
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Hinh 5. Gian d6 thanh phan nguyén t6 EDX maiu
HAp/Cs sau 10 ngay ngam trong dung dich SBF

4. Kétluan

Khuén dinh dang HAp/Cs di dugc téng hop
thanh cong bang phuong phap d6 dung méi rira hat.
Khuén dinh dang téng hop bang phuong phép nay co
d6 xp 83%, su lién thong giira cac 16 cao va kich
thudce 16 pht hop cho su phat trién cua té bao (khoang
200 pm). Két qua thir hoat tinh cho thdy miu khuén
dinh dang HAp/Cs c6 hoat tinh sinh hoc tdt hon
khuon dinh dang Cs. Do mau HAp/Cs c6 hinh thanh
16p khoang apatit khi ngam trong dung dich gia
plasma ngudi. Trong khi d6 mau khuén dinh dang Cs
khong c6 sy hinh thanh 16p khoang nay.

Lo&i cdm on

Céc tac gia cam on Quy Phat trién Khoa hoc va
Cong nghé Qudc gia di hd tro kinh phi cho nghién
ctru trén day thong qua De tai 104.03-2015.25.
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