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TOM TAT

Céc hat nano Fe;0, duoc téng hop béng
phuwong phap dong két taa tir Fe®* va Fe*
voi NH5.H,O va 3-aminopropyltriethoxysilane
(APTES) dwgc phi lén cac hat nano Fe;O,
béng phén utng silanization. Sau khi duoc
thay déi bé mat béi APTES, cdu tric nano
Fe;0./APTESduwoc hoat hoa bdi
glutaraldehyde dé hinh thanh céc nhém
chirc néng trén bé mét céc hat nano. Human
serum albumin (HSA) duoc gén két véi cac

cdu tric nano  FesO,APTES va
Fe;O4/APTES/GA. Hinh dang va tinh chéat
cya cac hat nano dwoc xac dinh béi kinh
hién vi dién tir truyén qua (TEM), nhiéu xa tia
X (XRD), tir ké mu rung (VSM), phé hdéng
ngoai bién déi Fourier (FTIR), phé UV-vis va
phén tich nhiét trong liong (TGA). Phwong
phép Bradford dwoc str dung dé xac dinh
hiéu suét két dinh cda HSA.

Ttr khéa: APTES, Hat nano Fe;0,, Human serum albumin, gan két.

MO PAU

Nhirng nim gan ddy, nhidu cdng trinh nghién
ciru v& cac hat tir Fe;O, co kich thuéc nano,
micro mét ang dung trong tach chiét, 1am giau,
dan truyén thudc, sip xép thir ty DNA, phan tich
té bao... da duoc cdng bd [1,4]. C6 nhidu céach
tong hop hat nano tir Fe;O, trong d6 bao gém
phuong phép vat ly va hda hoc [5,8]. Bé tong hop
dugc cé&c hat dong nhat, nhiéu phuong phap khac
nhau da duoc s dung: Pong két taa [5], vi nhil
tuong [6], bdc bay [7], nhiét phan LASER [8]...
Vit liéu hat nano Fe;O, duoc biét dén nhu mot
loai vat liéu véi nhiing tinh nang vuot tréi duoc
ké dén do l1a kich thuéc va tinh siéu thuan tir. Khi
kich thudc cua vat liéu giam dén c& nano mét thi
ti s6 gitra dién tich bé mat va thé tich cua vat liéu
tang cao dang ké do d6 lam ting kha niang két
dinh giira bé mat hat nano véi céc protein [9].
Trong khi d6 véi tinh siéu thuan tir cta hat nano

Fes0,, protein duoc cb dinh l1én bé mat hat tir ¢6
thé dé dang dwoc tap trung lai bang tir truong
ngoai va didu nay dugc Gng dung trong nhiéu
lanh vyc nhu tach chiét, lam giau, chan
doan...[4]. Cac hat nano tr FesO4 c6 xu hudng
két dam lai véi nhau trong chat long mang boi
ton tai sy twong tic ludng cuc tir manh giira cac
hat va luc Van derWaals, ngoai ra ching con dé
bi oxi héa. Pé ngin ngira sy két dam va su oxi
hoéa cling nhu 1am tang kha ning tuong thich sinh
hoc cta ching, hat nano tir Fe;0, véi vai tro 16p
I6i can duoc thay d6i bé mat boi nhitng 16p vo la
cac chat c6 hoat tinh bé mat hodc polymer
[1,3,10]. Thuc vay, véi cau trdc 18i-vo hat nano
¢6 thé mang nhiéu thanh phan véi cac nhém chirc
khac nhau nhu epoxy, amino va aldehyde, c6 thé
dap ung cho nhiéu @ng dung khac nhau [11]. Cau
trdc 16i-vo ¢ nhiéu thuan loi vi 6n dinh trong d6
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pH thap, dé& thay d6i bé mat, d& diéu khién do day
cua 16p vo va d& dang tai phan tan sau khi két tu
do tac dung cua tir treong ngoai [12]. Nhing
thong s6 quan trong nhat cua hat nano tir sau khi
dugc thay d6i bé mit 1a kich thudc, cau tric, tinh
ua nuGc, mat do cadc nhom chire nang va tinh siéu
thuan tir [13]. Dé gia ting s6 luong cac protein
két dinh 18n bé mat hat tir, ciing nhu cai thién do
bén cua céc protein da két dinh, thi hat tir sau khi
dugc thay d6i bé mat c6 thé hoa tan trong nudc,
tuong hop sinh hoc tét va ¢ nhiéu nhém chuc
nang [14]. Thong qua cac nhom chirec nang, hat tir
c6 thé lién két ddng hoa tri voi cac protein nhu
human serum albumin, khang thé, bovine serum
albumin (BSA) ... [1,3,15]. C6 hai cach chinh dé
gan protein Ién hat tir da duoc thay doi bé mat, 1a
hap thu vat ly va lién két ddng hoa tri [15]. Gan
két protein dua trén lién két dong hoa tri cd thé
lam tang lugng protein két dinh thong qua viéc
gia ting cac nhom chic nang trén hat to. Hon
nira, protein dugc gan két bang lién két ddng hoa
tri c6 thé gia tang d6 bén cua protein da két dinh
cling nhu gia ting nhing vi tri gan két protein
[16,17]. Pa c6 nhitng cong trinh nghién cau vé
gan két protein 1a BSA 1én hat nano Fe;0, c6 ciu
trac Fe;0,4/SiO,/APTES/PEG/GA [17],
Fe;O4//APTES/GA [18]. Tuy nhién, tuy thudc vao
céu tric va chat lugng cua cac hat nano cling Vi
nhitng protein khac nhau s& cho hiéu suit két
dinh cua cac hat nano véi protein la khac nhau.

Trong nghién ctu nay, cac hat nano dugc sir
dung dé gian két protein khac 1a human serum
albumin (HSA). HSA Ia protein c6 trong huyét
tuong nguoi chiém ty 1& cao nhat 58-74% tong
lwong protein, khdi lwong phan tir 66,437 kDa,
cAu trdc hoa hoc cua HSA chaa lién két amine,
nhém amino va hydroxy [15]. Pau tién, cac hat
nano Fe;O, dugc tong hop bing phwong phap
ddng két tna tir Fe** va Fe** voi NH3.H,0. Ké
dén, cac hat nano Fe;0, duoc thay ddi bé mit boi
chat3-aminopropyltriethoxysilane (APTES),

APTES dugc cho la kha phu hop trong viéc thay
ddi truc tiép bé mat hat Fe;O, v6i nhirng thuan
lgi nhu kha nang twong thich sinh hoc ciing nhu
mat d6 nhém amino cao [15]. Sau khi dugc thay
doi bé mat bai APTES, cac hat nano duoc hoat
hoa boi glutaraldehyde (GA) dé hinh thanh
nhitng nhém aldehyde trén bé mat hat nano va
cac nhom aldehyde cua hat nano lién két véi
nhém amino caa HSA bang lién két dong hoa tri.

VAT LIEU VA PHUONG PHAP

Vit liéu

Ferrous chloride tetrahydrate (FeCl,.4H,0),
Ferric chloride hexahydrate (FeCls.6H,0),
Ammonium hydroxide (NHs.H,O, 25%, wi/w),
Ethanol (>99%), Coomassie Brilliant Blue G-
250, Acid phosphoric (85%) do hang Merck
(Germany) san XUAt. 3-
Aminopropyltriethoxysilane (APTES),
glutaraldehyde (GA, 25%, v/v), human serum
albumin (HSA, 96%), dwoc cung cap boi hdng
Sigma Aldrich (USA). Dung dich Bradford va
phosphate buffered saline (PBS: pH 7,4) duoc
lam theo hudng dan [19,20].

Phwong phap
Téng hop cdc hat nano Fe;0,

Hat nano dwoc tong hop bang phwong phap
ddng két tua [5] va c6 su thay ddi vé ty phan mol
Fe":Fe®* = 1,75:1, theo d6 7,5684g FeCls.6H,0
va3,1736g FeCl,.4H,0 duwoc hoa tan trong
280mL nudéc cat bang khudy co trong 30 phut
trong moi truong khi N,, nhiét do cua hon hop
dung dich duy tri & 70°C. Ké dén, 50mL dung
dich NH3.H,O duoc thém nhanh vao hdn hop
dung dich trén (pH~9,5) va khudy thém 1 gio nira
ciing trong mdi truong khi N, va & nhiét do 70°C
dé phan ing Xay ra hoan toan. Sau d6 dé hdn hop
dung dich nguéi dén nhiét d6 phong, cac hat két
taa duoc ria nhidu lan bang nuéc cit va duoc
tach bang nam cham. Sau cung, cac hat két tia
dugc siy kho trong méi truong chan khong &
70°C.
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Phu APTES [én cdc hat nano Fe;O,

Hat nano FesO, dugc pha APTES
(FesO4/APTES) bang phan tng silanization [21].
Mot cach tom tat, 250 mg Fe;O, hoa tan trong
150mL ethanol/nudc (ty 1¢ thé tich 1:1), hdn hop
dung dich dugc rung siéu am trong 30 phut dé hat
phan tan déu. 118uL APTES duoc thém nhanh
vao hén hop dung dich trén va khuay co trong 7
gio & nhiét @6 40°C trong modi truong khi N,. Sau
d6, hdn hop dung dich dugc 1am ngudi dén nhiét
d6 phong. Sau cung, cic hat nano Fe;O, phu
APTES dugc tach bing nam cham va rira bing
nuéc cat nhiéu lan va dugc say khd trong moi
truong chan khong ¢ nhiét d6 phong.

Hoat hoa Fe3s0,/APTES boi Glutaraldehyde

75 mg hat Fe;04/APTES dugc phén tan trong
24,5 mL nudc cat bang cach rung siéu &m trong
30 phat, 0,5 mL dung dich GA 25% dugc thém
vao va duoc khudy o nhiét do phong trong 24
gid, sau d6 cac hat nano dwgc tach bing nam
cham va duoc rira bang nude cit nhiéu lan.

Gan Human Serum Albumin

12,3 mg hat nano dugc cho vao 1 mL dung
dich PBS (pH 7,4) c6 ndng d6 HSA khac nhau
(0,123; 0,246; 0,431 va 0,824 mg/mL). Hon hop
cac hat nano-HSA duoc ¢ nhiét do 37°C trong 5
gi0. Sau d6 dugc tach béi nam cham va thu dugc

Intensity
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c4c hat nano gin két HSA (nano/HSA) va dung
dich HSA sau khi gin két véi cac hat nano (dung
dich HSA sau gan két). Cac hat nano/HSA duoc
rira bang nuéc cit ba lan va luu trir & 4°C dé lam
cac phan tich sau do; dung dich HSA sau gin két
dugc dung dé dinh luong HSA con lai.

Cac k¥ thuit phan tich

Anh hién vi dién tir truyén qua (TEM) duoc
ghi boi may JEM-1400 (Joel, Japan). Pho hong
ngoai bién ddi Fourier (FTIR) duoc ghi boi may
quang phd TENSOR 27 (Bruker, Germany).
Puong cong tir hoa duoc do ¢ nhiét d6 phong bai
tir ké mau rung (VSM) MicroSense (USA). Gian
dd nhidu xa tia X (XRD) dugc do boi may D8
ADVANCE (Bruker, Germany), dién ap gia toc
40 KV, cuong d6 dong 30 mA, bac xa Cu—Ka
véi budc song A = 1,5406, goc quét 20 = 10 -
80%tbc d6 quét 0.03°/s. Phan tich nhiét trong
luong (TGA) dugc thuc hién trén may TGA
Q500 V20.13 Build 39 (TA instruments, USA)
v6i khéi lwong mau tir 10-25 mg, nhiét do thay
dbi tir nhiét d6 phong dén 900°C, toc do gia nhiét
10°C/phit trong méi truong khi N, voi tée do
thoi khi 60 mL/phat. May quang phd UV-Vis
NanoDrop 2000 (Thermo, United States). Va
may quang ph6 PD-303 (Apel, Japan) tit ca duoc
s dung dé xac dinh hinh dang, kich thudc, tinh
chat cua cac hat nano va sy két dinh cua céc 16p
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Hinh 2. Budng cong tir hoa ctia Cac hat nano Fez0y,
Fe;0,/APTES va Fe;0,/APTES/GA.
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ph.
KET QUA VA THAO LUAN

CAu tric tinh thé cua cac hat nano dugc xac
dinh boi phép do XRD. Gian d6 XRD cua cac hat
nano duoc trinh bay ¢ Hinh 1, vé co ban céc hat
thu duoc Ia céc hat nano Fe;O,. T4t ca cac peak
nhiéu xa kha pht hop véi cac peak nhiéu xa trén
gian 6 XRD cua Fe;0, chuan (JCPDS# 19-629).
Ap dung cong thac Scherrer véi dinh nhidu xa
(311) & goc 20 ~ 35,45° cho thiy cac hat nano
Fes0, c6 dudng kinh xap xi 9 nm.

Tinh chit tir caa cac hat nano duoc xac dinh
bai VSM & nhiét d6 phong. Hinh 2 cho thay gia
tri bdo hoa tir cua cac hat nano Fe;O,/APTES la

50,84 emu/g nho hon gia tri bdo hoa tir 53,27
emu/g cua cac hat nano Fe;0,4. Su khac biét nay
duoc cho 1a do 16p phu APTES [10], diéu nay
ciing ching minh rang I6p phi APTES da phu
Ién hat nano Fe;0,. Gia tri bdo hoa tir cua cac hat
FesO4/APTES/GA la 49,70 emu/g khong giam
dang ké so vai gia tri bdo hoa tir cia cac hat
FesO4/APTES (50,84 emu/g). Hinh bén phai phia
dudi ¢ trong Hinh 2 ciing cho thiy cac hat nano
FesO, Fes0/APTES va Fe;O/APTES/GA déu
siéu thuan tur.

Hinh 3A, 3B va 3C lan luot 1a &nh TEM ciia

cic hat mnano Fe30, Fe;0/APTES va

Fe3sO,/APTES/GA/HSA.
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Hinh 4. Phd FTIR cta A) Fe;0,, B) Fe;0,/APTES, C) Fe;O/APTES/GA/HSA.
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Quan sat anh TEM ¢ Hinh 3A cua cac hat nano
Fe;0, thay cac hat ¢ hinh dang gan cau vai kich
thuge khoang 8 -12 nm, dwong kinh trung binh
khoang 10,58 nm khé& phu hop véi két qua thu
duoc tir cach dung cong thie Scherrer 12 9 nm. O
Hinh 3B la anh TEM cua cac hat Fe;0,/APTES,
sau khi duoc xur Iy bé mat boi APTES céc hat
Fe;O4/APTES da phan tan tot hon va hinh dang
cling tuong ddi cau. Anh TEM ¢ Hinh 3C duoc
thuc hien trén mau hat nano
Fe;04/APTES/GA/HSA cho thiy HSA da gin két
duoc véGi cac hat nano.

Ph6 FTIR duoc s dung dé nghién cau sy
thay d6i bé mat cia cac hat nano. Hinh 4A 1a pho
FTIR cua cac hat nano Fe;0,. Pinh gan 582,
3421 va 1629 cm™ Ian luot 1a dao dong kéo cing
Fe-O, dao dong kéo cang O-H va dao dong bi
bién dang O-H [22]. Sy xuat hién dinh 3421 va
1629 cm™ cua dao dong O-H 14 do céc hat nano
Fe;0, dugc téng hop trong méi trudng nudc nén
dugc phit mot s6 nhém OH. Do vay, APTES c6
thé phu duoc 1&n bé mat hat nano Fe;O, thong
qua phan wng silanization vai nhém OH [10].
Quad trinh phan ung gitra cac hat nano FesO4 voi
I6p phu APTES duoc thé hién & Hinh 5. Phd
FTIR ¢ Hinh 4B cua cic hat Fes04 phu APTES,
xuat hién cac dinh & gan 995, 1116 cm™ duogc
cho la ctia dao dong kéo cing Si-O [15]. Binh tai
1385 cm™ do dao dong kéo cang C-N [10]. Tur
day cho thdy c6 su hinh thanh lién két ddng hoa
tri Fe-O-Si sau khi Fe;04 dugc thay ddi bé mat
boi APTES. Hinh 4C 1a phé FTIR cua cac hat
Fe;04 phu APTES, duoc xu ly glutaraldehyde va
gan két HSA. Trén phd xuit hién cac dinh dic
trung cua protein. Dinh tai 1635 va 1542 cm™
kh& phu hop véi dinh dac trung cia nhém amide
I 1a 1639 cm™ [17,23] va nhém amide 11 1a 1545
cm [23]. Hon nita, dao dong cua O-H tai 1629
cm™ ciing gop phén 1am ting thém cudng d6 dao
dong cua nhém amide 1. Ving phé xuét hign

trong khoang 2850-2960 cm™ 1a do dao dong dbi
xung va bat déi xing cua cac nhom CH, va CHj
duoc tim thiy trong protein va lipid [24]. Tai
dinh 3421 cm™ 1a do dao dong kéo cing cua O-H
va N-H c6 trong H,O va protein [24]. Tt nhitng
két qua nay chi ra rang APTES d phu duoc trén
bé mat hat nano théng qua phan ung silanization
V6i cac nhom OH va HSA da gin két duoc Voi
cac hat nano.

Do bén nhiét cua cac hat nano Fe;0,, Fes0,
pha APTES va HSA gan két cac hat nano dugc
nghién ctru boi TGA va dao ham bac nhat cua né.
Hinh 6 cho thay sy mét khdi lwong cua cac hat
nano trong khoang nhiét d¢ 60-180°C chu yéu do
mat luong nude hap thy trén vat lidu [15]. Sw mét
khéi lugng do nuéc cua cac hat Fe;O, khoang
1,15%, Fe;0,4 phu APTES la 1,35% va HSA phu
cac hat nano 1a 4%. Sy phén rd caa APTES xay
ra trong khoang nhiét do6 250-500°C [15], cua
protein bét dau tir nhiét do 220 dén 500°C ma chu
yéu tai 280°C [25]. Do vay, trong khoang 250-
600°C khdi lwgng cua cac hat nano phu APTES
giam khoang 2,65% chu yéu do I6p phi APTES.
Ciing khoang nhiét d6 nay sy mat khdi luong cua
céc hat nano gan két HSA 1a do mat khéi lugng
cua I6p phu APTES va HSA khoang 5%.
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Hinh 6. A) TGA va B) dao ham béc nhit cia TGA cua cac hat nano Fe;0,, Fes0,/APTES, Fes0,/APTES/GA/HAS

Dua vao lugng protein khong gan két dugc
v6i cac hat nano c6 thé suy ra hiéu suit gan
protein [2,9,17,18]. Biéu thirc xac dinh higu suét
gan protein véi cac hat nano E%=—>—1x100
(1) [9]. Trong d6 E 1a hiéu suat gan pr%%ein, C,
va C, lan lugt 1a nong do protein c6 trong dung
dich truéc va sau khi gin. Bang phwong phap
Bradford (1976) [19] c6 thé xac dinh dugc ndng
d6 dung dich HSA sau gén két. Theo d6, 3mL
dung dich Bradford dugc cho vao 100 pl dung
dich mau, trong d6 sau mau dung dich HSA
chuin va cac miu dung dich HSA sau géin két.
Do hap thu dugc ghi & budc séng 595nm. Tir céc
mau chuan suy duoc phwong trinh
f(x) = 1,1232x + 0,0059; R? = 0,9945
(2),tirphuong trinh (2) suy dwoc nong d6 dung
dich HSA sau gan két. Hiéu suat gan HSA duoc
cho & Bang 1. Két qua ¢ Bang 1 va Hinh 7 cho
thiy, tang luong HSA phu Ién céc ciu tric nano,
no6i chung lam tang lwong HSA gén dugc véi cac

hat nano nhung lai 1am giam hiéu suat gan két.
Ty s6 n gitra luong HSA (mg) va luong hat nano
(mg) l1a 0,067 thi 12,3 mg hat Fe;O4/APTES/GA
gan dugc 0,55 mg HSA cho hiéu suit 66,75%,
trong khi n = 0,01 véi cac hat nano trén gén duoc
0,121 mg HSA cho hi¢u suit 98,37%. Ty s6 n
cang nho hiéu suit gin protein cang cao. Két qua
& Bang 1 chi ra rang véi cing ty s6 n thi hat nano
c6 ciu tric Fe;O,/APTES/GA cho hiéu suét két
dinh HSA t6t hon ciu tric FesO,/APTES. Do
mdi phan tir GA c6 hai nhém aldehyde (CHO),
mot nhém CHO lién két ddng héa tri véi nhém
NH, cua 16p APTES pha FesO,4, nhém CHO con
lai lién két véi nhém NH, cua protein. Ty sé n =
0,067, ciu tric Fe;O,/APTES/IGA cho hiéu suét
két dinh HSA 66,75 % cao hon so v&i ciu trdc
FesO/APTES 13 20,87%. Do vay, tily thudc vao
chat lwong ciing nhu ciu trdc cac hat nano va tiy
thudc vao protein s& cho két qua gén két protein
Vi cau trac hat nano khac nhau.
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Bang 1. Hi¢u suét gén két HSA trén céu tric Fe;0,/APTES/GA va Fe;O,/APTES véi néng d6 dung
dich HSA trudc khi gan két va ty s n khac nhau.

Hat Céu Nong do n Do hdp thu | Nong do HSA | Nong do HSA | Hiéu suat
nano, tric HSA (mg/mg) | (dungdich | sau gan ket, gan két voi hat | gan ket
mg truge HSA sau gan | (mg/mL) nano, HSA, (%)
gan ket, ket) (mg/mL)
(mg/mL)
FesO4 | 0,123 0,010 0,008 0,002 0,121 98,37
APTES | 0,246 0,020 0,053 0,042 0,204 82,93
IGA 0,431 0,035 0,127 0,108 0,323 74,94
12,3 0,824 0,067 0,314 0,274 0,550 66,75
0,123 0,010 0,023 0,015 0,108 87,80
FesO4 | 0,246 0,020 0,087 0,072 0,174 70,73
APTES | 0,431 0,035 0,303 0,264 0,167 38,74
0,824 0,067 0,738 0,652 0,172 20,87
100 -
90 —8— Fe;04/APTES/IGA
50 1 —8— Fe;0,4/APTES
70 H
60
= 1
*o50 4
40
30 4
20

I
003 0.04
n, mg/mg

005 0.06

Hinh 7. Su phu thudc hiéu suit gin HSA vao n.
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Hinh 8. Phd UV-Vis cua dung ’dich' HSA trudc va sau khi gén Két V('ﬁ cac hat nano. A) Truérc'khi gén Két, néng do
0,824 mg/mL. B) Sau khi gan ket voi cac hat Fe;0/APTES, ty s6 n = 0,067. C) Sau khi gan ket véi cac hat
Fes04/APTES/GA, ty so n = 0,067.

Hinh 8 thé hién phd hip thu UV-Vis cua
dung dich HSA c6 nong do 0,824 mg/mL truéc
khi gdn két véi cac hat nano va dung dich HSA
sau khi gan két vai cac hat nano vai ciing ty 1 n
= 0,067. Sy giam cuong do hap thu ¢ gan dinh
280 nm cho thay nong d6 dung dich HSA sau khi
gin két v6i cac hat nano c6 ciu tric
Fe;O,/APTES/GA nho hon ndng d6 dung dich
HSA sau khi gan két voi cac cac hat thudc ciu
tric Fe;O,/APTES. Nong d6 dung dich HSA sau
gan két thuoc ca hai cu trac trén déu nho hon
nong d6 cua dung dich HSA truéc khi gan két.
Tir két qua nay cho thdy mot phan HSA da gin
duogc véi cac ciu tric hat nano va kha niang gin
két HSA cua ciu tric Fe;0,/APTES/GA tét hon
S0 Vi cAu tric FesO,/APTES.

KET LUAN

Céac hat nano Fe;O, duoc tong hop bing
phuong phap ddng két tua c6 duong kinh trung

binh khoang 10,58 nm, gié tri bdo hoa tur 53,27
emu/g va siéu thuan tir. Sau khi duoc thay doi bé
mat bai 16p pha APTES cac hat nano da phén tan
t6t hon va co thé gin két dugc protein 1a HSA.
Ty s6 n gitra lwong HSA va lugng hat nano cang
nho, hiéu suit gin HSA cang cao. Trong nghién
clru nay cau tric Fe;0/APTES/GA gén két HSA
t6t hon so voi cau tric Fe;O/APTES. Viéc
nghién ciu gan két thanh cong HSA 1én cau tric
hat nano Fe;0, s& 1a co so dé gin két cac khang
thé I1&n cau tric hat nano duoc sir dung dé chan
doan sém mot s6 bénh nhat 1a cac bénh truyén
nhiém va ung thu.

LO1 CAM ON: Nhém tac gia xin chan thanh cam
on Cong ty Nam Khoa Biotek, Phong Nang lwong
va Méi truong, Vién Vdt ly TpHCM, Phong Thuc
tap Vdt Iy PHYD TpHCM da hé tro thiét bj dé
thuc hién nghién cizu nay.
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Human serum albumin immobilization

on APTES
nanoparticles

eBui Trung Thanh
ePham Hung Van

Medical and PharmaceuticalUniversity,HCM

eTran Hoang Hai
Institute of Physics, HCM

ABTRACT

Magnetite nanoparticles were
synthesized by co-precipitation of Fe®* and
Fe* with NHsH,0, and then 3-
aminopropyltriethoxysilane (APTES) was
coated on the magnetite nanoparticles by
silanization reaction to achieve
Fe;O4/APTES nanostructures. After modified
by APTES, the nanostructures were
activated by glutaraldehyde (GA) to obtain
functional groups on the nanostructures
surface. Human Serum Albumin (HSA) was

coated

magnetite

immobilised on

the Fe;O/APTES and

nanostructures.  The
morphology and  properties of the
nanoparticles  were characterized by
transmission electron microscopy (TEM), X-
ray diffraction (XRD), vibrating sample
magnetometer (VSM), Fourier transform
infrared  spectroscopy (FTIR), UV-vis
spectroscopy and thermal gravimetric
analysis (TGA). The HSA binding efficiency
was estimated by the Bradford method.

Key words:APTES,human serum albumin,immobilization, magnetite nanoparticles.
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