[image: C:\Users\Le Vinh\Downloads\B2\903dfc8fff640b3a5275.jpg]
[image: C:\Users\Le Vinh\Downloads\ea5b95a85f43ab1df252.jpg]
[bookmark: _GoBack][image: C:\Users\Le Vinh\Downloads\ac434afd871673482a07.jpg]
[image: C:\Users\Le Vinh\Downloads\90d74e9e4c75b82be164.jpg]
[image: C:\Users\Le Vinh\Downloads\edfc5c925e79aa27f368.jpg]
[image: C:\Users\Le Vinh\Downloads\35bf00b1025af604af4b.jpg]
[image: C:\Users\Le Vinh\Downloads\9c2a252d27c6d3988ad7.jpg]
[image: C:\Users\Le Vinh\Downloads\07f51ae7180cec52b51d.jpg]
[image: C:\Users\Le Vinh\Downloads\66a3f38df16605385c77.jpg]
image7.jpeg
suokhoemoitruong.com.vn | 185

T TOPOLIL0 Siticarniy

é*ﬂ '% uio*
N e st
. 3500 230002 ZSQOSO sén?:;b‘ﬂcmd' 1560 1000 Bm“:,’,ng(nm) L (0]
Hinh 3: Phé héng ngoai FTIR cia vat liéu Hinh 4: Phé huynh quang cua vat liéu nano
nano TbPO4_H20@SiIica/NHz TbPO4H,0@ Silica/NH kich thich tai bute
. s6ng 355 nm
Pho huynh quang cua vat ligu TbPO.4H.0@Silica/NH,

Nhw chiing ta da biét, ga &ng dung vat

I3 z

d&u huynh quang y sinh thi vat
li:éu do phai phat quang tét, &n dinh sau khi chirc ndng héa bé m & kha at li

620 nm (ng véi cac chuyén
*D4—7F3 dic trung cla ion Tb¥ trong d6 chuyén doi
"Di—"Fs (rng v6i vach phat xa manh nhit & 540 nm. Tinh chét phat quang nay lam tién d& cho
viéc (’ng dung vat lidu trong y sinh.
Thi nghiém phat hién t& bao ung thw vi MCF7 bing phic hop nano
TbPO..H.0@Silica/NH,/lgG

Phtrc hop nano TbPO4.H.0@Silica/NH,/I

duang. Turong ty, d6i véi t& bao MCF7 G véi phirc hop TbPO,.H0@Silica/lNHa/IgG trong 3h
i quan sat biing anh sang thurong chiing t6i ciing chi thAy hinh anh té bao MCF7. N“"“§ I:g'
S dung &nh sang huynh quang, da quan s4t dwoc nhitng ch&m phét sang mau )ganr:ér i
Bi%u nay cho thy kni quan sat hinh anh tir viéc hop nhit cac két qua thu duoc "“'g tZ bdo
Sdng thwdng va anh sang huynh quang. Nhw vay, qua qua trinh ther nghiém cho lthG)(.,él end
Ung thy MCF7 dugc nudi cay véi phirc hop nano y sinh pro4_H20@S|llca/NHéz/ gxanh manh
%3t trén kinh hidn vi huynh quang soi nguoc Zeiss axio vert A1 c6 phat ssgg' " Zung dé phat
4 chirng t3 ring phirc hop nano y sinh TbPO4.H,0@Silica/NH./IgG c6 the (ing

"N vi hinh anh t€ bao ung thw MCF7 in vitro thdng qua kT thuat huynh quang.
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TbPO4.H:0@SHlica/NH,/) G/MCRy b)

Anh sang thuéng

Anh sang
huynh quang

Hop nhét

Hinh 5: Hinh &nh té bao MCF7 dbi chung (a) va & bao MCF7 U véi phire hop nano
TbPO+.H,0@Silica/NHyIgG/MCF7 (b) bang kinh hién vi dién tir huynh quang soi ngugc
Zeiss axio vert A1

KET LUAN
Chiing 5i da tdng hop thanh cong vat liu nano chira jon dAt hiém TbPO4.H,0 bing
phurong phap héa wét. Vat ligu cé dang hinh con nhdng v6i do dai khoang 30 + 80 nm, duwong
kinh khodng 30 + 50 nm. Vat liéy nano TbPOLH0 ¢6 cAu tric hexagonal, phat huynh quang tét
& &nh séng xanh (g v6i cac chuyén déi dgc tneng *Ds—7Fg, SD4—7Fs, SD4—F, va SDe—'Fsclia
fon Tb (Ill). Cac vat lidu hat nano ThPO, Hy0 da dugc :

boc va lién hop héa bd mat bang silica,
chirc ndng héa bang amino-silane, T4 hop nay duge 00?\8 ién hop hoéa @t bang

- Céng trinh ndy dugc thyc hign véi s hé ¢ vé ki : : .21, Vign
“Khoa hoc vat iidu, Vién Han v ConnPhi ctia ab tai ma sb CSPN.01120-2

lam Khoa hoc va Cong ngha Viét Nam.




image9.jpeg
3

Tai liéu tham khao

Wu and X W. Liu. Materials Letters, 89, pp.108-110
& 10 Zower-like single crystalline EuPO4.H20.
+ Patra S., Jacob D.S., Gedanken A., Landau A., and
3-739 (2005), Microwave approach for the synthesis
rthophosphate (Ln=La, Ce, Nd, Sm, Eu, Gd and Tb)

11 Y. Chen, x.w. Wei, K.L.
- (2012), A facile hydrothermaj rout
[2] PatraCR. » Alexandra G,
Gofer Y., New. J.Chem,, 29, pp. 73
of rhabdophane- “type lanthanide o
nanorods under solvothermal conditions.
(3] S.Q Yana. Materials and Manufa
Synthesis and Luminescence of BipO4-:
[4] DYueWLuoWLuRW
Condensed ManerPhysws 2013, pp.
Properties of Bundle- -Shaped TbP0O4-H20 Nanorods.

* [51 Y. Shi, v. Wang, D. Wang, B. Liu, Y. Li and L. Wei. Cryst. Growth Des. 12,

B PP-1785#1791 (2012), Synthesis of Hexagonal Prism (La, Ce, Tb)PO4Phosphors by

A Precipitation Method,

[6] J.Yang, G.Li, C. Peng, C. i, C. Zhang, Y. Fan, Z. Xu, Z. Cheng and J. Lin. J.

4 Solid State Chemistry, 183, pp.451-457 (2010), Homogeneous one-dimensional struc-

tured Tb(OH)3:Eu3+ nanorods: Hydrothermal synthesis, energy transfer, and tunable
luminescence properties.

[71 D.Kong, Z.Choi ., Burms A.A., Williams R.M., Zhou Z., Flesken-nikin A., Zipel
W.R., Wiesner U., and Nikitin A.Y., J. Bimed. Opt., 12, pp. 064007 (2007), Core Shell
silica nanoparticles as fluorescent labels for nanomedicine.

(8] Thu Huong Tran, Kim Anh Tran, Thi Khuyen Hoang, Thu Hien Pham, Quoc
Minh Le IOP Publishing Adv. Nat. Sci.: Nanosci. Nanotechnol. 3 015010 (4pp), (2012),
Fabrication and properties of Terbium photphate nanorods.

[9] L. Zhang, H. You, M. Yang, Y. Song. Materials Letters, 67(1), pp.256-258
(2012), Facile one-pot synthesis and luminescence of hexagonal TbPO4-nH20 holiow _
spheres. ,

[10] J.Bao, R. Yu, J. Zhang, X. Yang.DWang.J Deng, J. ‘Chen and X. Xing. Eur, |
J. Inorg. Chem. 16, pp.2388-2392 (2009) Controlled Synthesis of Terbium |
Orthophosphate Splndle#Like Hie' - Nanostructures  with  Improved

cturing Processes, 30, pp.591-594 (2015),
“Tb3+Nanowires by a Hydrothermal Process.

ang, C. Li, J. Chang, and Z. Wang. Advancesin
1-5 (2013), A Facile Synthesis and Optical

Photoluminescence. e A
[11] Giaume D., Poggi M. D., G GM, Lahlil K., Alexandrou A., Gacoin
T., and Boilot JP, Langm : 11018-11026 (2008), Organic functionaliza-

‘ "rd their application as biological probes.
[12] K.S. Gavnchgm i “%A.V Khoroshxlov, AV.Tyurin, N N Efimov,

641,10, pp. 63.70‘(2%6”} hermac
terbium onhoph S 3

'R“ Bhattacharya R., Patra S., Basu S., Mukherjee P., and
Mukhopadhyay u,, A6 Nanob'otechnology, 4(11), pp. 1-15 (2006) Inorganlc phosphate:};
nanorods are a novel ﬂuorescem label in cell hiology
{14] Thl Thao Do ;Nha% Minh La. T;qng Nhan Vo, Thi Nga Nguyen, Thu Huong Tran__
~§Ap‘ﬂ.f$0|.‘ 10 17 0(2020). Cancer Stem Cell Target Labeling
of C and PD-L! Monodonal Antibocﬁes Doubte»?

........

S R N T R R S ——

t-Tl-'t’.ng ——  ________ suckhoemoitruong.com.vn | 187




image1.jpeg
~__HO!I NGH|
HOA HOCTOAN
HAI

HA NOI
2020

RRIUIEE Y v,

I g = L e i
- ) L5 ¢ Y

ISSN 0866-7705




image2.jpeg
HOI NGHI

NU KHOA HOC TOAN QUOC
LANTHU I

® CHi DAO BIEN TAP SO CHUYEN DE
GS.TSKH. Pham Thi Tran Chau

® BAN BIEN TAP

GS.TS. Lé Thi Hop

TS. Pham Thi My
PGS.TS. Lé Thi Thuy
GS.TS. Lé Mai Huong
PGS.TS. Truong Thi Hién
TS. D6 Thi Thanh Van
GS.TS. bang Kim Chi

® THU KY BIEN TAP
TS. Nguyén Hoéng Minh

T T e B P ) PR £ 1 RS PRI it T A R A




image3.jpeg
| m e SUCKDOBMOItUONG.COMYN | 3

@ HOI DONG BIEN TAP ‘
PGS.TS. Nguyén Thj Xuyén (Ch tich)
TS. Tran Hau Thang
GS. TS. Lé Gia Vinh
GS. Hoang Bao Chau
PGS.TS. Luong Ngoc Khué
: GS.TS. Nguyen Lan Viét
NTHOA HOC TOAN QUGE . * 7] GS.TS. Nguyén Van Son
LAN THU HAI & MY / GS.TS. Pang Van Phudc
| TS. Nguyén Quéc Truong
PGS.TS. Nguyén Huy Nga

© TONG BIEN TAP
Nha bao, TS. Pham My,

@ THIET KE MY THUAT
Viét Quang

Chuyén de 1: o TOA SOAN
o am m Téng 10 Cung Tri Thirc, s6 1 Tén That
| Knﬂa '“": xa I“" Thuyét, P. Dich Vong Hau, Q. Cau Gidy, Ha Ndi

Tel: (024) 37824500 / Fax: (024) 37824511

"a "nan van 89 Email: suckhoevamoitruong2013@gmail.com
| /]

www.suckhoemoitruong.com.vn
u Vin phong dai dién tal TP. Hé Chi Minh:
1/2 duéng DG Son, phudng 4, quan Tan Binh,

chuyen deé 2: "
o A TP. Ho Chi Minh

Moi trudng -
Nong nohiep v
Knna IIIIG knac , o GIAY PHEP XUAT BAN:
gl g) ]8] o e S§31/GP-BTT1Tc§pngéy28/112013
T o CHE BAN VA IN TAL i
C y de 3" * ~ céng ty TNHH MTV In va ThWﬁQ _ma_l ._ :
Ydugcvua | CTIXUN(VINADATAXA)
gighdueng  _ . . e

y ' i . G,l;:c 150.000 dong

o LIEN HE QUANG CAO: (024) 37824500





image4.jpeg
A
A3

. HA THI PHUQNG - HOANG THI KHUYy .

TRAN THU HUONG - LE THI VINH : YANG Tt Vi
NGUYEN THANH HUONG - DO THL ANH THU - PHAM THI THANY .

~

D6 THI THAO - PHAM THI LIEN - LE NHAT MINH - TRAN KIM ANy

" 1Vien Khoa hoc vat liéu, Vién Han lam Khoa hoc & Cong nghé Viét Nam.

‘ 18 Hoang Quoc Viét,Cau Gidy, Ha Ng;

oTruong Dai hoc Mo dia chat, 18 pho Vién, Bac Tir Liém, Hg NG

aTruong Bai hoc Y Ha Noi, 6 1-Tén Thét Tung, Ddng Ba, Ha g

AVién Cong nghé sinh hoc, Vién Han lam Khoa hoc & Cong nghé Viét Nam,
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Tém tat: Trong bai bdo nay ching toi thong bao mot s6 két qua vé nghién ctu téng hop vat ligu nano phat quand
TbPO4._H20 'bang prludng phap hda uot Vat liéu c6 cdu tric hexagonal, dang hinh con nh6ng v&i do dai khoang 30 80
nm, duong kinh khodng 30 50 nm. C4c hat nano TbPO4.H20 da dugc boc béng silica, chtc néng héa béng amino-
silane va to hqp thanh cong véi IgG. K§t qua th nghiém phat hién t& bao ung t’hu‘ vii MCF7 cla phuc hap
TPP94.H20@S|!'|ca/NH2/IgG thong qua qua trinh phat huynh quang trong vling mau xanh. Két qua ban dau cho thay
vat Ileu’nano#phat quang TbPO4.H20 @Silica/NH2/IgG ¢6 trién vong phat hién d § ba A CF7 Uung dung
trong danh ddu huynh quang y sinh. | <0 e 19:b40 ung thir B4 878

Tir khéa: ToPO4.H20, dat higm, vét liéu nano, phat quang, MCF7 |

Abstrgct: In this paper, we present a number of results achieved on the synthesis of TbPO4.H20 nanomaterials by
wet chemistry method. The TbPQ4.H20 nanomaterials, with hexagonal phase, are formed with : le shape. The siz€
%)'fb ;g):ﬂg éo;;m ha:)s dlafmete_rs in the range of 30 50 nm, lengths in the re;nge ol 50, B (; n;ap_?;’eenanspénicles
than inking With oon tunetlonalizeds coniugated by the way of protecting with silica, attaching with -NH2 groups o

_ ing gG. The .H20@thcg/NH2 nanomaterial emitted strongly in g‘;reen color. This results can pro:
vide the TbPO4.H20 @Silica-NH2 nanomaterials with IgG for recognizing MCF7 bre , loping fiu
orescent label and image tool in biomedicine. : faasE cancer gelia forideye oPre 3
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o ] GIOI THIEU
céc vat !{euh;‘)?at gue}:rzg thuong dung trong finh vire dénh d4u hugnh quang y sinh c6 thé

ia 1AM 3 loal: chat mau i co, vat liéu nano kiéu ch&m Iugng tir ban dn va vét liéu huynh
ang chu@ cac ion dat hiém. Trong 46, vét liéu nano phat quang chira ion d4t hiém 16 ra cb
niéu qué trong viéc tim kiem loai vat liu mai it doc hai dé phat trién cong nghé danh dau huynh
quang [1-6]. V6i cac wu diem: c6 d6 on dinh cao, phéat quang manh, d& ché tao, dé chirc ngng
sa bé mat, rat thén th)@n vOi mGi trwdng va co thé con ngudi, vat liéu nano bh:é\t quang duwgc
g1 dung trong danh dau huynh quang va nhan dang, diing lam cam bién xét nghigm va chén
Jo4n anh huynh quang dem lai hiéu qua cao va dang dugc quan tam déic biét [7-12].

Mot trong SO cac vat lleuznanlo phat quang chtra ion dét hiém, vat liéu chra ion Tb* c6 do 6n
ginh cao, dé ché tao Y.é de‘chuc nang héa bé mat, phat quang vﬂng mau xanh, ¢6 kha nang phat
yang ngay trong mai tredng nude, co trién vong 16n trong viéc duwa vao té bao sinh hoc, (rng
dung Igm tac nha'n dganh de;u huynh quang y sinh [13- 15]. Dya vao céc wu diém trén, viéc 'khéo
sét kha nang phat hién, danh dau t& bao Ia mgt y tirdng hay va kha thi khi c6 cau ndi gitra vat
jgu VoI CaC phan t& hoat dong sinh hoc thang qua céc giai doan I5p ghép ho4 hoc. Trong bdo
cdo nay, chlg\g toi tEmI"n bay mot s6 két qua dat dwoc vé tdng hop vat liéu nano phat quang
chira ion Tb™, cu thé la TbPO4.H,0. Nghién ctru qua trinh xi 1y bé mét, lién hop héa vat ligu
vi cac phgm fu’ sinh hoc va khao sat cac tinh chat quang cta ching. Viéc danh gia kha néng
phat hién t& bao ung thw vi MCF7 dya trén phirc hop nano dat hiém TbPOs.H.0@Silica/NH; to
hop vOi 1gG & mirc 40 in vitro cling da dugc thirc hién.

o pOI TUONG VA PHUONG PHAP
Hoéa chat:
Tb(NO3)3.H20 (Aldrich, 99,9%); NH4H.PO4 (Merck, 99%); NHOH (Sigma-Aldrich 25%); NaOH
(Merck); CeHsNa3z07.2H,0 (Merck, 99%); C,HsOH (Merck, 96%); TetraEthylOrthoSilicate (TEOS)
(Aldrich, 99,999%); 3-Aminopropyl trimethoxysilane (APTMS) (Aldrich); Polyethylene glycol
1500 (Sigma, USA) Glutaraldehyde (GAT 50%). Dong té bao ung thw vi (MCF7) dugc cung
cip bdi Dr. John Michael Pezzuto, Pai hoc Long Island, Brooklyn, New York; méi trwéng
MEME: huyét thanh phdi bo fetal bovine serum (FBS) (10%) (Sigma, USA); IgG

(Immunoglobulin G).
Cic phép do mau

Kich thuwéc, hinh thai hoc,
dién tir phat treong (FESEM, H
xa tia X (Siemens D5000 vai A = 1,54

cAu triic clia VAt liéu clia vat lidu duoc quan sét trén kinh hién vi
itachi - field emission scanning electron microscopy), hé do nhiéu
06 A). Phd huynh quang ciia vt ligu duoc do trén hé do
huynh quang IHR 550 HORIBA véi buérc séng kich thich 355 nm thudc Vién Khoa hoc vét ligu,
Vién Han lam Khoa hoc va Cong nghé Viét Nam. Phé hdng ngoai duoc khao sat trén may do

quang phd hong ngoai FTIR - IMPACT 410-Nicolet (FT-IR).

Qué trinh thwe nghiém
Téng hop vit ligu nano TbPO.H:0 ] o
V4t liéu nano TbPO4.H20 duoc t3ng hop bang phwrong phap hoa uot. Qua trinh tong hop
dich NH4H2PO4 0,025 Mvéity 1@

dugc mb ta nhee sau: Cho dung dich Tb(NOs)s 0,025M vao dung \ 2 .
thé tich da dwoc tinh toan vao binh cAu 250 ml va thye hién khudy tir trong 15 phat. Thém tiép
-12. Tiép tuc khudy hon
va 0 nhiét & 200 °C trong 24

dung dich NaOH vao binh cau, khudy tir trong 1 gior va diéu chinh pH = 4
3ng dung dich CzHsOH 50%.

hop trong 5 - 12 gi&y rdi chuyén vao binh teflon dung trong Autoclave
%'g San pham thu duegr li tam va n’ri 3 a%l-?
n. ié o@Silic 2
ngp oévtél:élglal:nrgf)’:\z"cﬁzptgtshién. nhan dang som té bao ung thu, treére hét vat lidu nano
Phdi phan tan t6t trong nwdc, bén véi cac tac nhan sinh hoc va phét quang &n dinh. Sau do,
thing phai dwoc chirc ndng héa va gan két thanh cbng véi cac phén_t_uv sinh hoc. Trong ghai
LJriém ny, vat ligu TEPO. HeO da téng hop & trén tiép tuc durgc boc silica va hirc ndng hta
Mt bing cAch gén cc nhom NH thong qua sy thiy phan &8 TEOS va APTMS:T. nof g
b hign Chuses g ha bé mét khodng tir 20 gid dén 60 gi. Mau thu duge mang di p
| T‘Suh?: oG va . TbPOLH:O@Silica/NH
| voi vat liéu TbPO« 12 /NH:
| Hoat héagvét :;: i?Ttb,!'ftg.g.HzO@Siﬁca/NHz béng Glutar:aldehyde. Hoa tan 13? g; ngﬁvﬁalrog;:
Mau 45 dugc hoat héa trong 1 mi PBS (pH = 7,2) 1di & & 37°C trong 30 phut. :

3
r
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, ia tiép tuc dugc rira laj
. t Phan két tua
. ona/phat trong 5 phut. FNEE c6 gén 19G duoe bag
e ohin 1l voi PBS, M ToPOLH0@SIIeaFz €2
quan & 4°C trwde khi str dung. ranh phin gbm 2 mM L
A n -
et ?I'ééybt:: ?\?CF? dugc nudi cdy trong mdi trrong MEth jr? 10% huyét thanh phai by
glutamine; 10 mM HEPES; 1,0 mM sodium pyruvate va b sn gt’ﬁ Am & diéu kién 37°C, 5%
(FBS). Cac t& bao dwoc cé'y chuyén sau 3-5 ngay va "”6& tarové% c4c giéng cuia dia 96 giéng
CO;. Té bao cing voi ToPO, H,0@SilicalNHa/IgG GUC 5.8 5% s Phien nhu trén trong 24
véi ndng d6 10000 té baolgiéng va nudi tiép on dinh trong ! F00 T aa o0 iami) dugrc them
gi¢r. Polyethylene glycol 1500 va pro.,.H:O(cigSi"ca"?HZ"(,SJ’"‘]3 (26 ginh' t bao va rira lai 3 [An
vao giéng va U tiép trong 3 gior. Cui cung loai bd méi trw ég’é dwoc quan sat & kinh hién vi
biing PBS. 100 ul PBS duroc thém vio céc giéng trudc khi te bao dud
huynh quang soi ngugc Zeiss axio vert A1.

KET QUA VA BAN LUAN
CAu tric va hinh thai hoc cta vat ligu TbPO«.H:0

5
:
€
~

10 20 30 & 50

2- Theta(do)
Hinh 1: Gidn dé nhiéu xa tia X ctia mau Hinh 2: Anh FESEM ctia mau
TbPO4.H-0 TbPO+«.H-0
0 & 200 °C, 24 giy 0 & 200 °C, 24 giv

Cau tric tinh thé clia mau TbPO4.H.0 U & 200 °C, 24 gi& dugc trinh bay trén Hinh 1. C4c
dinh nhiéu xa tai cac géc 2-theta: 14,8; 20,8; 26,1: 25,9, 29,8 32,1; 38,7; 42,7; 48,0; 49,6; 53,1:
54,5° twong dwo:% tring khép véi cac dinh qhiéu xa cla thé chudn PDF sé 20-1244. Didu nay
ching 16 rang mau TbPO.H,0 ¢6 cdu tric pha dang hexagonal ciia terbium phosphate
monohydrate.

Hinh thai hoc clia m&u duoc quan sat trén kinh hién vi dién tir phét treéng FESEM. Hinh 2
trinh bay anh FESEM clia mdu TbPO4.H,0 dwoc U & nhigt d§ 200 °C trong %.4 gi¢. Qua anh
FigEM cho thay mAu e dang con nhong v6i 49 dai khodng 30-+ 80 nm, durdmg kinh khoang 30
+50 nm.
Phé hggg négoai FTI; cua vt ligu TbPO, H,0@Silica/NH,

u noi gitka vat liéu nano phat i ;

i v 180 TOPOLHO@SIIcANH, va mhim cabongy oo s 181 ahem ami
g;&;g‘:g‘“;{aﬂ%ﬁgt“;; +ng nhom -NH; clia ThPOLH,0@Silca-NH, vn ton db1 dien ti
mang mot phan dién tich dugofng négr:J Zg; trl; gugmghngg?ofﬁ? i hén 0 Glutarakiehyda
(Aw). San pham tao thanh 6 chira nhoém -NH- khdng bdn néa ttihé@0 Cr ché'oang prersie
Iuoc giira nhém -OH clia nhom carbonyl va nguyen 1y H ade s T, C X8Y ra qué trinh loai
(qua trinh croton héa), # 1 clia nhom -NH tao ra lién két ddi C=N

lién kbt ~Si-0-Si- cho thAy I9p vo silica 5 e & S0 S0Ng 1044 cmr gay ra bai dao dgng cla
cm! twong durong véi cac lidn két ~NH quagos,ca:?:mt cl;aéu. Tai s song trong viing 1560 + 1300

' trén THPO.H,0@Sllica/NH,
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chimg minh sy hién dign cia APTMS
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