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Abstract: Fluorescence imaging is one of the most widely used imaging techniques in biomedical research. Along with the
rapid development of nanotechnology, different kinds of fluorescent nanomaterials with excellent properties are constantly emer-
ging. Compared to traditional fluorescent molecules, fluorescent nanomaterials show many advantages, such as superior photo-
stability, tunable morphology and size, as well as multifunction. Fluorescence imaging based on nanomaterials offers a unique
approach that can be used to visualize morphological details for bio—species, ranging from living cells to animals, forming a
major thrust in the fields of materials, optics, biomedical and so on. In this article, we will present a focused review on various
types of fluorescent nanomaterials, including organic dye doped nanoparticles, semiconductor quantum dots, and fluorescent
carbon nanomaterials. The applications of these nanomaterials in bioimaging will be summarized with examples. We will also
discuss some challenges and opportunities for the use of fluorescent nanomaterials in biomedical diagnosis and therapy.

Key words: fluorescent nanomaterials; semiconductor quantum dots; carbon dots; upconversion nanophosphors;

bioimaging

1 ®W B

HEIRAGAR S A A BT R | I BT
FOEEZ —, AIE R . BEE SR et R

i BEH: 2016-08-31

EE&TH: EEAARERES N SEHIH (51641201) 5 F ks
R AR 55 9% % %% 42 %% B) (BUCTRC201601 )

E—EH: W W, &, 1980 F4, RIHER

WITEE: £ 1, B, 1988 454, RIHER, M40,
Email; wangdan@ mail. buct. edu. cn

DOI: 10.7502/j. issn. 1674-3962. 2017. 02. 04

SFIPERMBARM R, ANTRENS R A AT (RS, R+
JEUGE TR R R EY AR S, B BB
PR FEBLE TR . FATAE AR AR X S
B, M ALIETE S (CT) | I 7 A S 5L
Wiz AR (PET) | @RS (MRD) 2%, FAEfm At R,
A BRI . R UG A O
HAHGWINE/ N JoAT H RS . R B AR
A RILBUR LA RUE T BT

HEW G A AR R SRR 19 A R Rk A
SRR . i T AEAR 22 A Wy 4548 T AR Ay i R vh A B/ Y



104 Hh A ek

536 &

URHERRE, ARMER AL P AE A B A 956 0L AT IR AN
T, DB LT 75 2551 ASMNRFE AR i %
I, R A AL B E TR e SORE IR
— PP ICAR G A TR L), L A ) AR U
A2 TR, O AR A A AR 2 R S BT
WK T HATER AR o RO PRI 5 ROE T
TG EERTOCRG RN &, BB F " ALY
IERNERFE R AR RIE, TR B2 R 40 e A 23
TR (ARVOCEAAAETOCE ATEZE . LLAMR I
KD CE AW R AMESE ), 2 T SO6E BRI
1) 5 B B T AR TR FE AR A P

IR RHE HAT POk BB 2= A —4E i R
AEF 1~ 100 nm S FATBB/NRE o ZERS VR0
FOCHKA R /N RT L RE Sl i 37 Bl 22 A7
HEAGNML, 10 40 e AR R B ARG R S = I,
APRABURLE A MR ARG PR, REAE DA o5 308 325 1 19 i g o 4
B AL I AL 4R, 1R IR I2 TR R . 53 Ah,
I AOREARG IO RS0 IT 29 &, TR BA
e ZIEERISIT — AL GORBORL, e i 730
RSN R AT T R TR AR TR

UTAER, PO LA Wy e 22 AR5 2 A
LSS RHIT AR R A AR S A BATHY
WA TARSERE , RNMER T LR B9 KA1 R
WIEIETAPLIOCRR QO BRL . 2 SRR T
SEHSCANARPIRI L B M 11508 BRI AR R, 45
B RARBIT A4 T DR AL R 2 B B B
HI, IFRPIXEERARY A SRS T T

2 ETFHNIRRRHMK TR

AHIOER R, WIRTOER I UKL E FHHI YR,
I H AT A B 2 0E 58 T e 8 R DO IR BT . A HLEEO
PR A2 6 751 14 7€ 56 200 A 0K ] 46 32 284 MR 7 5K,
— PR A LR G Py 2E LR PR AL A PLULR
FAUHEBIGR URL Py, o e 1 s A
{59 T3 DA AT DLB 3T W B A K OB 2T
AR F RGO BUR AN S &, BRI 3R i Yk T 1
MR IRSE TR, B A LR T e AR R
A9 HC o 5 A sk 2 T A8 7 4 K TR 2 i B 2
SE AT, REAE S X A0 A B 3 AR 4 2 R S
PEAEWIARC STOE AR o 1 RR TR % R =
SAMCRE AN K UKL AL B A HL2E 50 - (PpIX) By f /i &
Kl @HEATICHR 77 1 AL RE AR UKL (PpIX @
Si0,) P RE D 25 nm, fEK A EA REFI Bk, &
TR A 240 R 3 R R ) A K B B FRATTR X

PpIX@ SiO, 4 K45 HeLa UL [RIMEE, b5 >R AL
JETHOE BB X I AT LA, S5 R BIAE DK
800 nm f) RAMBOLM A T, A0 P9I RE % WL 3] PpIX
DFROCTIOUME S, RWIZT KR RERS A
AMEPATR, AT LARE A M AR iC O BUR R E o

CH,CH,0 ;CZ;CI-:;H i
sCH0=]i=Cr=CH, s NH.
OCH,CH, o, OHCHO sé;cf:;i"""’ NH, - NH,
+ [/ @2 ) Y R;';?) )
———- “') / —a 1 S }NH2
(o . (G
" o — NH,~—"NH
* 2 NH2 %
>

-
°

o
o

=
>

(4
FS

o
(Y

e
o

Normalized Photoluminescence (a.u.)

o
L. e
a

600 625 650 675 700
Wavelength (nm)

BT (a) SRR/ NERELBE PpIX 1) SR B I 5
(b) PpIX@ SiO, HK UKL TEM Hi K (c) PpIX@ Si0,
YR BORLFE K 9 400 nm (35 2L MO (1-photon
excited) FIF KA 800 nm 1Y CFHHOGH% (2-photon
excited) N AZEOLIEIEHIZ ;. BOL THOZ I ANMIZEO MR
(d) RYEARfAT AL B A 4] B 2H Hela 401, (e)[a] PpIX@ SiO,
GOARNBRLIL [FIEF 2 b J5 19 HeLa 20/ (H &L A 52
HAES i 2k ) ™
Fig. 1 (a) Synthesis illustration of PpIX@ SiO, nanoparticles,
(b) a typical TEM image of PpIX@ SiO, nanoparticles,
(¢) one—and two—photon excited fluorescence spectra
of PpIX@ Si0, nanoparticles, two—photon excited
fluorescence images of HeLa cells treated (d) without
and (e) with PpIX@ SiO, nanoparticles (insert:

fluorescence spectra in cells) [*)
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Fig. 2 (a) A schematic illustration for the preparation of StCN@ PEG nanomicelles, (b) a representative TEM image of StCN@ PEG

nanomicelles, and (c¢) in vivo imaging of mice bearing subcutaneous lung tumor xenografts, injected with StCN@ PEG nanomicelles
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Fig. 4 (a) Schematic diagram illustrating the preparation of PbS@ SiO, @ PEG nanoparticles, TEM images of (b) PbS QDs and (c¢) PbS@ SiO, @

PEG nanoparticles, (d) SLN mapping of a nude mice by NIR fluorescence imaging using PbS@ Si0, @ PEG as probes! 3]
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(b) extinction spectrum and one-photon induced luminescence
spectrum of an aqueous dispersion of GO nanoparticles
(¢) two-and three-photon induced luminescence spectra of GO
nanoparticles, (d) two-photon excited fluorescence imaging of
the blood vessel of mouse based on GO nanoparticles’ *
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