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- gao dong P=0 clia vét lisu Topg 3 <. ot ;
! trong Ung voi céc lign kéy é;CéC lién két cia Si gay ra dao dgng tai céc dinh 1132 va 1180

; : . -C va Si-0-Si. Dao 48 ang tir 3000~2850 cm™'lién
uan dé&n c4c lién két cua n +0-Si. Dao dong trong khodng ti ' !
‘Q‘ao dong lién két O-H. hom alkane. Mot dai rong va manh tir 3600 ~3200 cm tirong (ng VoI

. Bén canh do, dao dgng g
pay dugc hinh thanh bgi pha
va khang thé IgG.

anh phan ¢4 .
o nanIhy sinf?FsE;?fg?;g:éynénéé cung nhu ham legng cac nguyén té tham gia trong mAu phirc hé
- Hinh 4 12 két qua phan ti t? o duqf xac dinh théng qua phép do phd tan xa nang lrgng (EDX).
[ F yen t6 chinh chu ¢ Céthanh Phan clia m3u nghién ciru. Két qua phan tich nay cho théy céc
P 30 mau gbm Ia Fe, Eu, C, Si, F,0. Nguyén té Na, CI, P, O xuAt hién do thanh

‘ phén dung dlCh PBS st dung dé phén tan ph ) Au kh bi 15 hét
~ khac bén ngoai. Thanh phan khéi lvong va nguu’c gy o 0

3¢ trung cla lién két C=N dugc quan sat & dinh 1521 cm”. Lién két
N Ung gitra nhém amin -NH, clia nano da chirc nang FSEN véi GDA

yén té ctia miu dwoec trinh bay trong bang 1.

.
4
Xy
vy
ki
!
A

i

R P N R NG

J"J':Wf:g!}g[ gl A i

Hinh 4: Két qua phén tich thanh phén nguyén té ctia mdu nano FSEN-IgG
Béng 1. Két qua phén tich thanh phén nguyén t6 cda mdu nano FSEN-IgG
— e | &% |
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. Ph i huvnh quang ciia mau nano da chic ndng FSEN sau khi lién hop véi
; phén t&flr:;\ go‘acklghg ?shngc hg na:o y sinh FSEN-IgG), cr.u'mg'téi f{é tién hanh do phd huynh quang
. tla cac miu nghién ciru. C4c phd huynh quang do dui burdc song kich thich 355nm dugc trinh
bay trén hinh 5. Két qua cho thay ca hai méu nano da ch}rc nang FSI’EN tn.réc va sau khi fin hop
" With hoc o6 kha néing phéit huynh quang tét. Cuong b huynh quang clia chiing gan sép xi nhau.
. C4c vit Wby c6 diic trng phat xa hep voi céc chuyén doi *Do—F; (= 1, 2, 3 va 4) ciia ion Eu(li)

Cac vach phat xa quan sét dugc & cac buoc song 592, 614, 652 va 701 nm turong img voi cac
Md&tﬁmﬂ', SDg—+7F2, *Do—F3 va 5De—"Fa, vach phat xa manh nhét & Aen=G14nm. Huynh
W‘!#ﬂéa 6 & bué'c séng Aer=614nm ndy s& duQC sU dung d8 tién hanh chyp anh huynh quang
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Trong nghién ctru, mau té bao Huh 7 U vai phirc hé nano y sinh FSE:.LQ;GDUE’: ::ndsuérlgédé
2 e g B B i
huynh quang t& bao, mau t& bao Huh 7 U vOi phuc ! ) ;
k;gxn thic;h trgng 4nh séng tir ngoai ( ché do trrdng téi (dark field)). Két qua que:j S:tsd;t‘g ::]n:: hién
vi huynh quang Olympus Scan*R cho thdy anh huynh quang té bao Huh 6?. Ar:: Ao uynh
quang ciia t& bao Huh 7 § véi phirc hé nano FSEN-IgG & ché do tmbrp toi. i 7 thé
hién rd qua hinh anh huynh quang mau dd. Két qua nay cho thay phirc hé nang SEN-IgG tong
hop o6 sur gan két tét véi t bao, co kha nang danh dAu huynh quang nhan dang té bao higu qua

TS e

Cudmg d6 (dvrd)

B sdng (nm)

Hinh 5: Ph6 huynh quang cia cac m&u nano FSEN  Hinh 6: Anh huynh quang cta té bao Huh 7
va FSEN-IgG U voi phirc hé nano FSEN-IgG & ché dj

truomg toi
KET LUAN

Trong nghién ctru nay, ching toi da tdng hgp dugc phirc hé nano y sinh FSEN-IgG va buée
déu sir dyng phirc hé nano da chirc nang nay dé& chyp anh huynh quang té bao ung ther gan Huh-
7. Phirc hé nano FSEN-IgG tdng hgp co kich thuéc hat nhd 35-60 nm, phan tan tét trong mdi
tnrdng nurée va dung dich PBS. Vit liéu sau lién hep sinh hoc ¢ kha nang phat huynh quang
mau dd manh & burdc song Aen=614mn. T& bao ung thu gan Huh-7 khi dugc gén véi phirc hé
nano FSEN-IgG nay da thé hi¢n anh huynh quang mau db khi dugc kich thich duéi anh séng tr
ngoai (& tnrdmg ti). Két qua cho thiy vat ligu tng hop c6 sir gin két tét véi t& bao va budc dAu
dugc tmg dung thanh cdng trong thir nghiém in vitro huynh quang midn dich danh d4u t& bao ung
thur gan Huh7.
L&icamon
Nghién ctru ndy durgc tai tro bdi Quf Phét trién khoa hoc va odng nghé Quéc gia (NAFOSTED)
trong @& tai ma s 103.03-2017.52. C4c tac gia cim on Phong thi nghiém trong didm quéc gia v
vat ligu va linh kién dién tir, Vign Khoa hoc vat ligu, Vién Han 1am Khoa hoc va Cong nghé Vist
Nam a3 tao giéu kign tbt 68 thyrc hign cong trinh nay.





image9.jpeg
. SUCkhoemoitruong.com,vn | 193

Tal ligu th
1. M. Angelakeris, Blochimica ot B t? e
Genoral Subjects, 1861, 1642-165 1092yricn GEIRIEEAS
vehicle 91, (2017), Magnetic nanoparticles: A multifunctional -
for modorn theranostics,
2. Kelkar, S.5. and T.M. Reineke, Bio
con t
Theranostics: Combining Imaging and Them‘:ga eI S (20”)'
3. Song Yeul Lee , Min Lin, Aeju Lee and Y
ong Il Park,
Lanthanide-Doped Nanoparticles for Diagnostic S?anslngr biafiloel ol (2017)' ]
4. Katerina Hola, Zdenka Markova, Giorgi it
: & ' gio Zoppellaro, Jiri Tucek, Rad i
Blotcchrlollogy'l\dﬁglceg. 33, 1162-1176, (2015), Tailored functionalization :f 3‘;”2:,:;:
nanoparticles for rug del
-t g delivery, magnetic separation and immobmzalion of biosub-
5. Ana Espinosa, Riccardo Di Corato, Jelena Kolosnjaj-Tabi, Patrice Flaud, Teresa
Pellegrino and Claire Wilhelm, ACS Nano, 10, 2436#2446, (2016), Duality of Iron Oxide
Nanoparticles in Cancer Therapy: Amplification of Heating Efﬁciency by Magnenc:
Hyperthermia and Photothermal Bimodal Treatment. |
6. Guangxue Feng, Yuan Fang, Jie Liu, Junlong. Geng, Dan Ding and Bin Liu,
Advanced Science News, 13, 1602807, (2011), Multifunctional Con;ugated Polymer,
Nanoparticles for Image-Guided Photodynamlc and Photothermal Therapy (igoat
7. Le Thi Thu Huong, Nguyen Hoai Nam, DoHai Doan, Hoang Thi My Nhung, Bui Thuc
Quang, Pham Hong Nam, Phan Quoc Thong, Nguyen Xuan Phuc, Ha Phuong Thy,
Materials Chemistry and Physics, 172, 9 -104, (2016), Folate attached curcﬂmin loaded -
Fe304 nanoparticles: A novel multi nal drug dalfvery system for cancer treatment.
8. Otto S. Wolfbeis, Chem. Sac 44. 4743 (2015) An ovefviewofnanopamclas

commonly used in fluorescent bioime
9. X. Hou et al., Cancer Lett., 390,

‘ 1 ?5 (2017). Multlfunctlonal near-intrared dye-
ncer therapy.

h Huong Nguyen, Thi Khuyen Hoang. Thanh

' Binh Nguyen, Khan "[unjo;, Anh Tran, Dang Hien Nguyen, Thi Luan Le, Thi Quy

- Nguyen, Mai D,' Nguyen, and Van Man Nguyen, Adv. Nat. Sci.

anotec 5p), (2012). Development of a fluorescent label tool

 viral biomedical application

“Thanh Huong,Tran Thu Huong, Hoang Thi Khuyen
uc Van, Nguyen Ngoc Tuan, Vu Xuan Nghia, and Le

erials Volume 2019, Article 1D 3858439, 8 pages, (2019)

 Molar Ratio for Rapid Detection of Naja Atra Cobra Venom by

y gated GdPO4- nH20:Tb3+ Nanorods.

fin, P. W, G. Liang, and W. Cheng, Appl. Phys. A, vol. 122, p- 243, (2016), A
ria - mesoporous Fe304/Si02/CdTe magnetic-fluorescent composnte

Ceram. Int., 42(11), 13326—-13330 ;'
nocomposne for a

obe.
Fan 'B. Li, Y. Feng, D. Qiu,
30408102@

and Y. Song,
GdVO4:Eud+ corg-_shg{! _.na





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
’}'

i : - PR v aTAC TAN THU T
- 3 ANTYY Y} Y 17 \ ] A [ \I | 93 \ 4A%
88 ol IAV HOI NGHI NU KHOA HOC TOAN QUOC LANTHUIl —

PHAT TRIEN UAT LIEU NANO DA CHUC NANG

REN 0 SO PHIUC CHAT RUYNKE CUA!

‘T

‘_{H, tpl ah8l B HI
™ Y T 13T ,ri r“ 3
luoroaceto

! W § H
Eul1-(2-naphthoyl)-3,3,3-trif H{l
NHAM UNG DUNG TRONG Y SINH

I DUNG - PHAM THI LIEN -

nei3

HOANG THI KHUYEN - VUONG TH

TRAN THU HUONG - NGUYEN THANH HUONG - LE THI VINH - HA THI PHUONG -
1 Vién Khoa hoc vat liéu, Vién Han 1am KH&CN Viét Nam; 18 Hoang Quéc Viét, Cé;u Giéy, Ha Néi;

2 Khoa Hoa hoc, Pai hoc Su pham Ha Noi, 136 Xuan Thuy, Cau Giay, Ha Noi;

3 Bo mén Hoa hoc, Trudng Pai hoc M6 dia chat, 18 phd Vién, Bac Tur Liém, Ha Noi;

4 B0 mon Hoa hoc, Trudng Pai hoc Y Ha Noi, 1 T6n Thé} Tung, Déng ba, Ha Noi;

5Vién Cong nghé sinh hoc, Vién Han 1am KH&CN Viét Nam, 18 Hoang Quoc Viét, Cau Giay, Ha Noi;
BVién nghién citu Iy thuyét va ing dung, Dai hoc Duy Tan, 1 Phung Chi Kién, Cau Gidy, Ha Noi.

Emai: khuyenht@ims.vast.ac.vn; khuyenhtims @gmail.com

Tém t%t: Nghién ciu nay trinh bay két qué vé téng hop chie nan
de cerrc nang }ren cd 80 phirc chat huynh quang Eu[1-(2-naphthoyl)
S0 déc trung, tinh chat clia vat liéu da dugc phan tich, da
anh chup FESEM, phd huynh quang... Két qua nghién ciu Ay Vat i
b 2 n e » L ChO tha v & i 3 o -
co thg SU dung dé danh _dgu_huynh quang nhén dang thanh cong t(}E{ bgyf: nt?\r:ro - ﬂluc il A
- T khoa: Nano da chirc péng. phifc chat Eu(NTA)3, t& bao Huh-7 g thu gan Huh-7.
£ "hes::ﬁit?t.‘t:[?gjs fe:tl::ts. [f'fstge synthesis and bioconjugation of multifunctional nanomaterial based on lumi-
. nescent Eu[1-(2-naphthoy )<3, ,Bitrlfluoroacetonelis (Eu(NTA)3) were focused on this study. S haractefi-
zgﬁonandt pr Q_Pe"!es,_rha",q been analyzed and evaluated by Fourier infrareq spectroscopy y!.:Eggl': ?m:r? ae!:d
necer \59%‘3*.'.?;7;}_‘?‘[35“‘“ shows that the as-synthesized multituctional nanomaterial could be us?ed for
cent label to successfully identify Huh-7 liver cancer cell. -

g hoa \{é lién hop sinh hoc vat ligu nano :
o —§,3,S-t‘rlfluoroacetone]s (Eu(NTA)3). Mot ‘
Mh gia qua cac phép do nhu phé héng ngoai Fourier,
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o GIOI THIEU
i Bénh ung thw'va stc khde cong ddng hign I3 nhing vén dé duoc quan tam & hdu hét cac
| qubc gia trén the gii. Cling voi sy phat trién nhanh chéng ciia khoa hoc va cong nghé, trong finh
| yyoy sinh hoc, viec nghién ciu tim ra cac phuong thire va vat ligu chan doan va didu trj két hop
((heranostlc Taterlals), da chirc nang, an toan va hiéu qua la mét déi hdi cap thiét [1,2].
] Céac vat]leu nano y sinh ¢ kich thuéc twong ty cac thuc thé sinh hoc, c6 thé hoat dong twong
. thich mot cach linh hoat, it gay ra cac anh hwéng c6 hai trong qua trinh trj liéu va strc khde bénh
. phan da va dang thu hat su quan tam I6n cho cac nha khoa hoc trong va ngodi niroc. Mot sb két
- qua dat duoc trong finh vire nay nhu ché tao cac bo cam bién y sinh [3], chup anh cong hudng tir
phan phat hién te bao ung thu [4, 5], cac tng dung trong nhiét tri, quang nhiét tri, dn thudc [5-7),
génh déu huynh quang nhan dang t bao ung thu, virut trong san xudt vaccine phong bénh ... [8-
- 11]
Cac vat ligu nano y sinh trén co s t hop vat liéu huynh quang va tir tinh la thé hé cac vat ligu
. nano da chirc nang moi. Do kha ning két hop da tinh chat tir tinh va huynh quang trong mot hé
~ nano, cac vat liéu da chirc ndng nay rét c6 trién vong nhdm tng dung trong &nh y sinh da mét két
hop voi diéu trj dan thube, nhigt tri ... [12-14).

Trong béo cao nay, ching toi sé& trinh bay mot s két qua vé téng hop chirc néng hoa va lién
hep sinh hoc phirc hé vat liéu nano da chirc nang trén co s& phirc chat huynh quang Elu[1-(2-
naphthoyl)-3,3,3-trifluoroacetone]s Eu(NTA); va st dung vat liéu nano da chirc néng nay de chyp

anh danh dau huynh quang té bao ung thw gan Huh-7.

DOI TUONG VA PHUONG PHAP
péi twong
Hé vat liéu nano da chirc nang co cau tao gdm cac nano tir Fe;O4 duirge boc vo chirc nang hoa
bai 3-(triethoxysilyl)-propylamine (TESPA) va pha phirc chét huynh quang Eu(NTA)s (ky higu la :
FSEN). Hinh 1(a) va 1(b) l&n lwot, minh hoa cAu tric héa hec cla phirc chét huynh quang
Eu(NTA)s va céu tao cta vat liéu nano da chirc nang FSEN.

EulNTA):
N\
\
)

CF3

N

MSU euinaiia Ll b L chia b e el i L A T

F3C \Y 0,‘ "-0

TEu-e.. g7
C%’ ‘]0 E % TEOSTESA
C
QT T )

Hinh 1: (a)- C4u tric héa hoc cua phic chét huynh quang Eu(NTA)s,
(b)- CAu tao cua vét ligu nano da chirc néng FSEN

Ph 4p chuén bj méu _ _ : :
mgczgta'gg tgng hc;'rp, tién hanh cac bwéc chirc néng hoa va lién hop sinh hoc vat liéu, ching
15 dyng cAc héa chét tinh kniét sau - Europium(l) chloride hexahydrate (EuCls61;0) (99.99%),
" in -octylphosphineoxide (TOPO), 1-(2-naphthoyl)-3,3,3-  trifluoroacetone (NTA), 3-triethoxysilyl)-
propylamine (TESPA) sodium hydroxide (NaOH) and ammonium hydroxide (NH«OH), glutaraldehyde
- (GDA), giveerin ol Sigma AKirch. fron(l) chiorde hexahydrate (99.8%) (FeCh6H0) and iron()
. thiorde g ér ahydrate (99.9%) (FeCl4H;O) ciia Fisher and Acros. Emangl.h mt d;l(;nde déHCh% oﬂli:‘c
2P A Poi ‘ héa chAt st dyng dbu cd d sach va do tin p d phan tich.
. ?Qgﬁ’g&ﬁ:ﬁ Jﬁ;? ;lé:qc nudi cdy trong mbi tredng DMEM tai Vién Cong nghé Sinh hoc,

" Vin Han Iam Khoa hoc va Cong nghé Viét Nam.
éﬂvgf ;,"gi,a{:ano &hgg‘fngngnggEN: VAt lidu dugc tdng hop theo phurong phép héa hoc Stober

i tham 7 tai lidu [15].

1% dung dich theo ko tr 8 M;ést}q-]gs: LAy 200 pi hat nano da chirc néng FSEN ndng
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i a I4c dung dich tron
100 p! dung dich GDA v i g 60
. , iat do thweong. Thém \ .
dung dich trong 10 phit & r;?:)!é | dung dich Imuloglobin (IgG) va 200 péglyx:g S
phit. Cubi cling, thm vag £5F h quang té bao: Té bao Huh7 (!U’QC U’? v ¢ gieng cua dia 96
o oy phap gl déltléhsgg/giéng va nudi dn dinh trong tu am 3;/ C, 5A1 (C)JO:1 }rogg 24 giey
giéng véi ndng d 10000 s cb dinh té bao bing formaldehyte 10% trong 10 phit & nhigt dg
Sau 46 logi bd mbi tvOg V2 55 s 5 t6 bao dge rira fai 3 An béing PBS. 10 bl méu duge
phong. Formaldehyte sau 30 mdi giéng té bao cua dra thi nghigm. Té bo tiep tyc dugc § ¢
hoa trong PBS va dugc dura vad % 0, & 1ao durgc logi bd va rira lai béng PBS thém 3 1an,

0 i an vao t . .
é © t(;gn? o:) ﬁ:%é‘g gﬂ%ﬁé:thgf gé: giéng truéc khi té bao dugc quan sat & kinh hién vi huynh
au

quang.
, tinh chét _ . .
Phﬁ:&? t';:ié:o?::gaa 3;{‘!2‘3 du|’0rc quan sét trén kinh hién vi dién tlr phat trwdmg (FESEM, Hitachi -
field emission scanning electron microscopy). Phd hép thy hdng ngoai FTIR dugc do trén hé thiét by
Infrared Spectrometer. Phé huynh quang ciia vét ligy

icolet Fourier Transform ;
::;ucsdi'ltt)ré']:irg%f:l hugnh quang IHR 550 HORIBA JOBIN YVON (USA). Kinh hién vi huynh
DE).

quang Olympus (Olympus Europa SE & Co.KG, Hamburg,

KET QUA VA BAN LUAN

P& c6 thé rng dung trong finh vyrc y sinh chup anh huynh quang té bao, vat _liéu nano da chirc
néing tdng hop phai o6 kich thudc hat nhd, co kha nang phén tén tét trong mdi trrémg nude, cf
tinh chAt huynh quang tét, c6 kha niing chirc nang héa va lién hop sinh hoc nhédm dinh hwéng cho
cac tng dyng trong chuAn doan hinh &nh va diéu trj bénh ung thu.

VAt liéu nano da chirc ning FSEN dugc chirc ning héa b& mét silica chira nhém chirc hoat
dong amine (-NHz). Sau d6, GDA duoc str dung nhu mdt cAu trung gian két ndi sinh hoc gitra vat
liéu nano da chirc nang voi khang thé dic hiéu 1gG, tao phirc hé nano FTEN-IgG. Tir day, cac
nano da chirc nang FSEN c6 thé dugc gén két véi té bao ung thrr Huh 7 qua sy két cp khang
nguyén-khang thé.

Hinh 2 trinh by &nh FESEM cla mau phirc hé nano y sinh FSEN-IgG. Céc nano FSEN-IgG
thu tdng hop 1a cac hat keo nano, cAu tao dang cAu, kich thuére hat nhd khodng 35-60nm. C4c hat
ndy phan tan tt trong mdi treéng dung dich nhir nwére, ethanol... Do vy, ching phu hop dé c6
thé sir dyng trong cac méi trrdng y sinh hoc.

Hinh 2: Anh ch;;:p FESEM cda méu nano  Hinh 3: Phd héng ngoai FTIR ctia m&u nano FSEN-
- FSEN-IgG I
: gG
Hinh 3 trinh bay phé héng ngoai Fourier FTIR clia mau phi
A : phirc hé nano FSEN-igG téng hop.
M¢t1d1nh dao dhng dic trung lién quan dén lien két Fe-O dugc quan st & sb sén'g mé?,ng'm?::;
cm. Khi nano FesOa dugc 1 hop v&i phirc chét huynh quang Eu(NTA)s, trén phd hdng ngoai
FTIR xuét hign thém céc dinh dao 6dng méi. Ching han nhu & thn sé s6ng 786,82 cm™ tuong

. rng voi lién két ca nguyén tir Oxy voi ion Eu(lit). Mot sb dao ddng lién i
SR ‘ i | quan dén cc lidn két
m? phéi tir hiru co NTA cling duoc quan sét. Dao déng & cac dinh 1619,93 cm' va 145794 e

Binh dao dong & 1288,23cm” tuong tmg voi. :

twong émg wiri cac ién két C=0 va C=F.

~




