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Abstract CdHgTe-folate conjugates, acting as novel
active-targeting fluorescence probes, were prepared by
covalent conjugation of CdHgTe QDs and folic acid. Their
characteristics, such as optical spectra, stability and cancer
cell targeting were investigated in detail. The fluorescence
wavelength of CdHgTe-folate conjugates was 790 nm and a
full width at half-maximum (FWHM) of them was 50–
70 nm. Their fluorescence stability could satisfy the need of
long and continuous fluorescence imaging. The in vivo
dynamic bio-distribution of CdHgTe-folate conjugates in
S180 tumor beard mouse model was monitored by a NIR
imaging system. The resultes indicated that CdHgTe-folate
conjugates targeted to tumor effectively. The high fluores-
cence intensity together with targeting effect makes
CdHgTe-folate conjugates promising candidates for imag-
ing, monitoring and early diagnosis of cancer at molecular
and cell level.
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Introduction

The development of high-specific probes is of considerable
interest in many research fields, from molecular to cellular
biology and from molecular imaging [1, 2] to medical
diagnosis [3, 4] and medical monitoring. As novel fluorescent
probes, Quantum dots (QDs) overcome the intrinsic limita-
tions of organic dyes and fluorescent proteins. They have
unique optical and electric properties such as size and
composition tunable fluorescence emission from visible to
infrared wavelengths, narrow fluorescence emission band,
long effective stokes shifts, high quantum yields and high
level of photostability [5–7]. For their broad excitation profiles
and narrow, symmetric emission spectra, QDs facilitate
multicolor imaging feasible [8], in which multiple colors and
intensities are combined to encode genes, proteins and small-
molecule libraries [9, 10]. Moreover, QDs have the ability to
conjugate with bio-recognition molecules such as peptides,
nucleic acids, antibodies and small-molecule ligands for
application as targeted fluorescent probes [11, 12]. Therefore,
an important aspect of developing QDs in biomedical research
is to utilize them as tumor diagnosis probes when they bind
with tumor-targeting ligands, peptides, proteins, etc.

Tumor targeting for both therapeutic and diagnostic
applications has been focused on some candidate ligands
whose receptors are over-expressed in tumor cells [13–15].
One of such receptors is folate receptor (FR) [16], also
known as the high affinity membrane folate-binding
protein, a glycosylphosphatidylinositol (GPI)-linked mem-
brane glycoprotein, preferentially mediates the uptake of
exogenous folates and various derivatives into cell cytosol
by endocytosis [17]. FR is over-expressed mainly on cancer
cells, such as ovarian, bread, whereas its expression is at
low levels in normal tissue [18, 19]. As a result, various
folate conjugates have been prepared for targeted drug
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delivery [20–22] and folate-mediated diagnosis [23–25].
Recently, in vivo early tumor diagnosis by NIR organic
dyes-folate conjugate [23] or folate-nanoparticles (Au,
magnetic nanoparticles) conjugate [26, 27] were reported,
which have opened new possibilities for in vivo fluores-
cence imaging of tumor. However, conjugation of folate
with NIR QDs and their application in early cancer
diagnosis have not been reported, which will expand
application field of NIR QDs.

In this study, CdHgTe QDs were covalently labeled with
folate by coupling reagents (NHS/EDC). The optical proper-
ties of CdHgTe-folate conjugates were characterized. Immu-
nocytochemical studies of CdHgTe-folate binding activity in
cultured cancer cells was studied to confirm the affinity
between FRs and CdHgTe-folate conjugates. In vivo dynamic
distribution and tumor targeting of CdHgTe-folate were
monitored by near-infrared fluorescence imaging system.
Circulation of the CdHgTe-folate conjugate in mouse model
was also addressed semi-quantitatively according to the time-
dependent changes of fluorescence intensity.

Materails and Methods

Materials and Instruments

The reagent Cd(NO3)2 (AR) was purchased from Jin-
shanting new chemistry agents company (shanghai, Chi-
na) and used directly without further purification.
Tellurium powder (99.999%), NaBH4, Thioglycolic acid
(TGA), N-hydroxysulfo-succinimide (NHS) and 1-Ethyl-3
(3-dimethylaminopropyl) (EDC) were purchased from
Guoyao chemistry agent corporation (Nanjing, China).
Folate was purchased from Kaiji chemistry agent corpo-
ration (Nanjing, China). Water for all reactions and
solution preparation was double distilled.

JEM-2100 transmittance electron microscope (Hitachi,
Japan) was used to evaluate the morphology of particles.
754-PC UV-Vis spectrophotometer (Jinghua technological
instrument corporation, Shanghai, China) was used for UV-
Vis spectra measurement. S2000 eight-channel optical fiber
spectrographotometer (Ocean Optics corporation, America),
a HL-2000-HP-FHSA halogen lamp (filter: 560±30 nm,
Ocean Optics corporation, America) and a NL-FC-2.0–763
laser (1=765.9 nm, nlight, China) light were utilized for
fluorescence spectra detection

Synthesis of CdHgTe QDs and CdHgTe-Folate Conjugate

CdHgTe QDs was prepared following the method described
previously [28]. In details, 0.092 g Cd(NO3)2·4H2O was
dissolved in 100 ml water, and 60 μl TGA ( thiol stabilizer)
was added under stirring, followed by adjusting the pH to

11.4–11.8 through drop-wise addition of 0.1 M NaOH. The
solution was placed in a three-necked flask and O2 was
removed upon bubbling N2 for 30 min. Under stirring,
600 μl of freshly prepared NaTeH solution (generated by
the reaction of Te powder, NaBH4 and water under N2

atmosphere) was added into the reaction system. Before
refluxing, a 5 μl Hg(NO3)2 saturated solution was added
under nitrogen atmosphere over 30 min, which contributed
to the red-shift of QDs to near infrared range. CdHgTe
precursors were formed at this stage, accompanied by the
solution color changing to brown. The precursor has an
absorption spectrum in NIR region but no luminescence.
The precursors are converted to CdHgTe QDs by refluxing
for 2 h at 100°C under open-air conditions.

Folate was covalently conjugated with CdHgTe QDs by
coupling agents (EDC/NHS). Carboxylic acid functional
groups on the surface of CdHgTe QDs were activated by
NHS and EDC. Briefly, 8.0 mg NHS and 5.0 mg EDC were
dissolved in 0.50 ml water, and then dispersed in 3.0 ml
CdHgTe aqueous solution for stirring 2 h. 3.0 mg folate was
dissolved in 0.50 ml water by adjusting pH to weak alkaline.
CdHgTe-folate conjugates were obtained by adding folate
solution into the activated solution of CdHgTe QDs. The
mixture reacted for 12 h under stirring at room temperature.
To remove the excess of folate and coupling reagents (EDC/
NHS) after reaction with QDs, the reaction solution was
dialyzed (3 kDa cut-off) for 3 days in basic aqueous solution
with fresh solution being changed five times each day.

Characterization of CdHgTe-folate Conjugate In vitro

Fourier Transform Infrared (FTIR) Study

To characterize the preparation of CdHgTe QDs-Folate
conjugates, the IR spectra of CdHgTe QDs and CdHgTe-
folate conjugates were measured by a FTIR 8400s
Spectrometer (Shimadzu, Japan), respectively.

Transmission Electron Microscopy (TEM) Characterization

TEM images were performed on a Philips FEI Tecnai G2
20 S-TWIN instrument. Briefly, a diluted solution of
CdHgTe-folate conjugates was dropped onto a 400-mesh
carbon-coated copper grid with the excessive solvent
immediately evaporated before being loaded into the
microscope for observation.

Absorbance Spectra and Emission Spectra
of CdHgTe-folate Conjugate

Absorbance spectra of CdHgTe-folate conjugates and
CdHgTe QDs were measured by UV–visible spectropho-
tometer. Fluorescence spectra of CdHgTe-folate conjugate
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and CdHgTe QDs were measured at room temperature
using a S2000 eight-channel optical fiber spectrographo-
tometer equipped with a halogen lamp.

Photostability of CdHgTe-folate Conjugates

To investigate photostability of CdHgTe-folate conjugates,
CdHgTe-folate aqueous solutions were continually irradiat-
ed by a laser (1=765.9 nm, light intensity=26 mw). The
fluorescence intensity of the samples were dectected at
different time intervals within 150 min by a S2000 eight-
gap optical fiber spectrographotometer

MTT assay of CdHgTe-folate Conjugates

Resistance to CdHgTe-folate conjugates was examined
using the MTT assay. Briefly, A549 cells (Human Non-
small Lung Cancer Cell Line) were seeded in a 96-well
plate at a density of 5,000 cells/well on the day before the
addition of the conjugates. CdHgTe-folate conjugates were
incubated with cells in A549 cell culture medium in a cell
culture incubator. The survival rates of A549 cells at 24 h
after conjugates incubation were measured by MTT assay.
After 3 h incubation at 37°C, the MTT working solution
was removed. Then 200 μL DMSO was added into each
well and the plate was shaken for 20 min at room
temperature. All samples were assayed in triplicate and
the survival rate was calculated as follows: Survival rate ¼
ðmean absorbance of test wells � mean absorbance of
medium control wellsÞ=ðmean absorbance of untreated
wells � mean absorbance of medium control wellsÞ �
100%.

Cancer Cell Studies

To evaluate the optical properties of these particles in vitro,
HeLa cells were incubated with CdHgTe QDs (0.1 mM)
and CdHgTe-folate conjugates (0.1 mM) for 6 h at 37°C,
respectively. After incubation, HeLa cells were washed
with phosphate buffer saline for 3 times to remove any
unbounded CdHgTe-folate conjugates and CdHgTe QDs.
Fluorescence images of HeLa cells were collected by NIR
fluorescence imaging system.

In vivo Fluorescence Imaging

S180 carcinosarcoma tumors were inoculated in the right
flank area of Kunmin mice by the introduction of S180
cancer cells from a subcutaneous injecting, and the tumors
were palpable in approximately 7 days. S180 tumor beard
mice were denuded by a mixture of Na2S (5%) and starch,
daubing camphor ice immediately to avoid further skin
erosion. The denuded mouse was put back to the animal

house and ready for experiment after 24 h. All experiments
were carried out in compliance with the guide for the care and
use of laboratory animals in China Pharmaceutical University.

In a typical experiment, each mouse was anesthetized
with an intraperitoneal (IP) injection of 150 μL ethyl
carbamate (20 mg/ml) and then immobilized in a Lucite jig.
CdHgTe-folate aqueous solution was injected through the
tail vein into the mouse. NIR fluorescence imaging was
then performed in a dark room on the mice by using NIR
fluorescence imaging system. The light intensity of laser
light from the fiber bundle was adjusted at 26 mw. For each
mouse, background image (prior to injection) was firstly
collected. A series of images were then collected at 1, 5,
30 min, 1, 2 and 5 h post-injection. The semi-quantitative
study of the dynamic distribution of CdHgTe-folate
conjugate in different tissues can be obtained by selecting
the specific region of interest from the obtained images.
The subjected mouse was then scarified, and different
organs were separated, washed by natural saline and put
together for fluorescence imaging.

Results

Identification of CdHgTe-folate Conjugates

A synthetic scheme of CdHgTe-folate conjugates is diplayed
in Fig. 1, which demonstrates the conjugation principle in
detail. Figure 2 shows the FTIR spectra of CdHgTe QDs
(Fig. 1(a)) and CdHgTe-folate conjugate (Fig. 2(b)). The
characteristic peaks of folate are the main difference between
CdHgTe QDs and CdHgTe-folate conjugates. As shown in
Fig. 2(a), the characteristic peaks at 3,414 and 1,582 cm-1
correspond to the O-H stretching vibration and >C=O
stretching vibration of carboxylic acid groups in CdHgTe
QDs. After folate conjugated with the QDs, two character-
istic peaks (3,466 and 3,416 cm−1) appeared in the range of
3,500 to 3,200 cm−1, which corresponded to the N-H
stretching vibration and the O-H stretching vibration of
folate, respectively (Fig. 2(b)). Infrared peaks of 1,761 and
1,636 cm−1 correspond to the >C=O stretching vibration,
which are different from the peaks in CdHgTe QDs due to
the changing of the -COOH groups to –CONH- groups. The
peaks in the range of 900 to 700 cm−1 are due to the
bending vibration of C-H in benzene rings. These details
indicate that folate have conjugated with CdHgTe QDs.

Size and Morphology

The size and morphology of CdHgTe-folate conjugates were
investigated by high resolution TEM. The TEM images show
that the conjugates have a uniform size and regular shape (Fig. 3
(a)). The average size of the nanocrystals based on the TEM
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scale is 6.68 nm. As shown in the HRTEM image (Fig. 3(b)),
the CdHgTe-folate conjugates are mono-dispersed and have a
good crystal structure. Compared to the TEM images of
CdHgTe QDs that were reported by our group [28], we could
found that the size and morphology of these particles are not
affected by the coupling of folate significantly.

Absorption and Emission Spectra

Figure 4(a) shows UV-Vis absorption spectra of CdHgTe-
folate conjugates and CdHgTe QDs. A clearly resolved
absorption maximum of the first electronic transition of
CdHgTe QDs appears at 730 nm. After conjugating with
folate, the absorption peak maintains at 730 nm and the
shape of absorption peak retains as well. Figure 4(b)
represents fluorescence spectra of CdHgTe-folate conju-
gates and CdHgTe QDs. For CdHgTe-folate conjugates,
fluorescence peak appears at 790 nm which is the same as
CdHgTe QDs precursor. Moreover, CdHgTe-folate conju-
gates hold strong fluorescence intensity as well as narrow
full width at half-maximum (FWHM) of 50–70 nm.

Photostability

Photostability of CdHgTe-folate conjugates in aqueous
solution was measured by irradiation with 765 nm laser
light for 150 min. The fluorescence intensity of CdHgTe-
folate conjugates increased a bit from 2,500 to 3,000 when

irradiation time of laser light (765 nm) extended to 150 min
(data was not shown), which suggested excellent stability
of CdHgTe-folate conjugate in aqueous solution.

Cytotoxicity Studies of CdHgTe-folate Conjugates

To evaluate the biocompatibility of CdHgTe-folate con-
jugates as imaging probes, we investigated the cytotoxicity

CdHgTe 

(folate)
R= 

Fig. 1 A synthetic scheme of CdHgTe-folate conjugates

Fig. 2 a FTIR spectra of CdHgTe QDs; b CdHgTe-folate conjugate
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of CdHgTe-folate conjugates using the MTT assay. The
MTT assay relies on the mitochondrial activity of cells and
represents a parameter for their metabolic activity. Figure 5
demonstrates a dose-dependent reduction in MTT absor-
bance for cells treated with CdHgTe-folate conjugates.
After having been incubated for 24 h, CdHgTe-folate
conjugates caused a minor reduction in cell viability (as
high as 90%–100%) at lower dose. However, the con-
jugates caused a significant reduction (about 45% of
control) in cell viability and exhibited cytotoxicity towards
A459 cells at high dose (1.4 mM).

HeLa Cells Studies

CdHgTe-folate conjugates incubated with HeLa cells (FRs
positive) for 6 h resulted in a significant uptake of
conjugates into cells. Compared with CdHgTe QDs, higher
fluorescence signals were observed for CdHgTe-folate
conjugates incubated HeLa cells, which was shown in
Fig. 6. Due to the non-uniformity of the laser intensity at a
certain extent, the different fluorescence intensity of the
plate lines were observed. In addition, fluorescence signals
only appeared at the edge of the well. This phenomenon is
attributed to edge effect in cell culture, which is more
significant in the cell experiments treated with 96-well
plates.

Tumor Targeting

Figure 7 represents a series of in vivo images detected by
NIR fluorescence imaging system at different time interval.
The fluorescent background prior to injection was firstly
collected (Fig. 7(a)). After CdHgTe-folate conjugates was
injected through the tail vein, fluorescence images of the
mouse were collected at 1, 5, 30 min, 1, 2 and 5 h,

respectively. The images indicated that CdHgTe-folate
conjugates immediately distributed to the whole body by
blood circulation after injection. Figure 7 (b) showed that
these conjugates arrived at liver tissue in 10 s. As early as
5 min, fluorescence signal was observed in the tumor
(Fig. 7(c)). During the next several time intervals, there was
an obvious increase area of fluorescence signal in tumor
site (Fig. 7 (d-f)).

To validate the information collected from in vivo
fluorescence images, the mice were sacrificed and per-
formed a thoracotomy. Figure 7(g) and (h) showed
fluorescence image of the thoracotomy mouse at the
corresponding time of Fig. 7(f). Fluorescence signals
appeared in tumor and surrounding vessels, which was
consistent with the fluorescence image shown in Fig. 7(f).
Then, the major organs (liver, heart, spleen, kidney,
intestine and lung) and tumor of the mouse were separated
and the fluorescence image was acquired, which was shown
in Fig. 7(i) and (j). Fluorescence intensity in liver, spleen
and tumor tissues was strong enough to be distinguished
from other tissues (heart, kidney, intestine and lung).

Due to the spectral characteristics of the CdHgTe-folate
conjugates and the sensitivity of the instruments, NIR
imaging technique is feasible to perform pharmacokinetic
analysis. The dynamic changes of CdHgTe-folate conju-
gates in different organs/tissues can be acquired by
selecting the specific region of interests (ROIs) from the
obtained images. Figure 8 indicated analyzed data of
CdHgTe-folate conjugates from tumor as well as liver. In
each case, the background fluorescence that was measured
before injection of the conjugates was subtracted. The
fluorescence intensities in ROIs for tumor and liver tissues
were averaged and then plotted against with the time, which
is shown in Fig. 4. The elimination of folate-QDs
conjugates from tumor and liver tissue was fitted with

(a) (b)
Fig. 3 a TEM image of CdHgTe-folate conjugate; b HRTEM image of CdHgTe-folate conjugate
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polynomial forms, y ¼ 208:63þ 0:11x� 9:50e� 4x2þ
1:41e� 6x3, R 2 = 0 . 7 8 5 3 a n d y ¼ 87:84þ 1:39x�
0:01x2 þ 1:76e� 5x3, R2=0.7819 for each one.

Discussion

In this study, the application of CdHgTe-folate conjugates
for in vitro cancer cell labeling and in vivo tumor-targeting
imaging were reported. Highly luminescent and photostable
thiol-capped CdHgTe NIR QDs were prepared in aqueous
solution. TGA, a kind of weak acid, ionized in alkaline
condition and thus enhanced the water dissolubility of
CdHgTe QDs due to the surface of QDs coating with TGA.

By varying the ratio of Hg composition and refluxing time,
the emission wavelengths of these QDs could be tuned to
780~900 nm to avoid absorption and scattering signals of
tissues in living animals.

CdHgTe-folate conjugates were successfully synthesized
by using coupling agents NHS/EDC. The carboxylic groups
on the surface of CdHgTe QDs were activated and
conjugated with amino group of folic acid by covalent
binding, which was confirmed by the FTIR spectra of
CdHgTe QDs and CdHgTe-folate conjugates.

In order to investigate the influence on CdHgTe QDs
after labled with folic acid, UV-Vis and fluorescence
spectra were utilized for which are commonly used in the
study of the structure and optical properties of QDs. UV-Vis
and fluorescence spectra of CdHgTe-folate conjugates and
CdHgTe QDs confirmed that these conjugates maintained
the optical properties of CdHgTe QDs during the surface
labeling process. The result indicated that CdHgTe QDs
surface binding with folic acid might not change the interior
structure of these QDs. Emission of QDs at visible range is
not optimal for in vivo imaging because of the poor tissue

Fig. 4 a UV-Vis absorption spectra of CdHgTe-folate conjugates and
CdHgTe QDs; b fluorescence spectra of CdHgTe-folate conjugates
and CdHgTe QDs

Fig. 5 Cytotoxicity studies of A549 cells treated with CdHgTe-folate
conjugates. MTT assays illustrating cell viability upon exposing the
cells with different concentration of CdHgTe-folate conjugates for
24 h

Fig. 6 Cancer cell binding activity study: CdHgTe-folate conjugates
and CdHgTe QDs were incubated with HeLa cells (FRs positive) for
6 h, respectively
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penetration depth. The maximum emission wavelength of
CdHgTe-folate conjugates in our experiment was 780 nm,
which is in the region of ‘near-infrared window’, possess-
ing maximum penetration depth and detection sensitivity of
tissues.

Liu et al. [29] had investigated the cell viability of CdTe
QDs and CdHgTe QDs, respectively. For CdHgTe QDs, a
significant reduction in cell viability was observed even
when tested at the low concentration (50 μM). It seemed
that CdHgTe-folate conjugates (1.4 mM) were highly

biocompatible and safe for further in vivo use. This data
not only confirms the specific cytotoxicity of the probe
towards the lung cancer cells, thereby highlighting its
potential for concentration-dependent destruction of cancer
in vitro and in vivo, but also justifies our safe strategy of
their application for early tumor diagnosis.

To verify the affinity of folate and folate receptors in
vitro, HeLa cells, due to FRs over-express on the their
membranes, were incubated with CdHgTe-folate conjugates
and CdHgTe QDs, respectively. The enhanced fluorescence

Tumor

LiverSpleen

Tumor

Liver

Spleen Heart

Kidney

Lung

Intestine

Fig. 7 A series fluorescence images of the mouse after folate-CdHgTe
QDs was injected. a the fluorescent background measured by 765 nm
excitation prior to QDs injection; b Fluorescence image of the same
mouse approximately 1 min; c 5 min; d 1 h; e 2 h; f 5 h after folate-
CdHgTe QDs conjugates was injected; g and h fluorescence image of

the mouse taken after performing a thoracotomy; i The mouse was
executed 6 h later. The major tissues of the mouse were removed and
the fluorescence image was taken; j the tumor tissue of the mouse was
removed and the fluorescence image was taken
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signals within HeLa cells were attributed to the folate-
mediated endocytosis of CdHgTe-folate conjugates. Hela
cells incubating with CdHgTe QDs had weak fluorescence
signals for nonspecific uptaking of nanoparticles in cancer
cells. The imaging results demonstrated that CdHgTe-folate
conjugates have high affinity to FRs and thus high target-
specific to various cancer cells which are FRs positive.

For long time in vivo targeting imaging, CdHgTe-folate
conjugates must have adequate stability and minimum
nonspecific binding. No aggregation was observed for folic
acid conjugation during the experimental time, which was
attributed to high hydrophilicity and stability of CdHgTe-
folate conjugates. Moreover, their fluorescence kept stable
for a sufficiently long time in the conditions of ordinary
temperature and light. Covalent bond between folic acid
and QDs provide linking stability for these conjugates.
Therefore, CdHgTe-folate conjugates could maintain the
specificity to FRs in physiological condition.

In recent years, researchers mainly focused on real time
tumor targeting and imaging. Cai et al [30] firstly reported
the use of arginine-glycine-aspartic acid (RGD) peptide
CdTe/ZnS QDs for in vivo tumor vasculature imaging.
They demonstrated that the RGD peptide-labeled QDs
could specifically target integrin αvβ3 of tumor vasculature
in living mice. Folic acid was also used as tumor-targeting
ligand for tumor imaging in this study. The experimental
results showed the high and rapid accumulation of the
injected conjugates, which indicated that the liver had the
significantly nonspecific uptaking of the circulating con-
jugates in the mouse model. The main reason is that
reticuloendothelial system (RES) acting as a part of the
body’s immune system concentrates mostly in the liver,
spleen, lymph nodes and bone marrow. The mononuclear

phagocytes in the RES are involved in the nonspecific
uptake and clearance of nanoparticles.

CdHgTe-folate conjugates arrived to tumor tissue via
blood vascular circulation and then penetrated from tumor
vasculature to tumor cells. The majority of tumor cells
over express the FRs which has high affinity to folate
derivates. CdHgTe-folate conjugates were recognized by
FRs on the membrane of tumor cells. As a result, these
conjugates were delivered into tumor cells by FRs
mediated endocytosis. Fluorescence signals in the tumor
were detected as early as several minutes. As time
extended, most CdHgTe-folate conjugates accumulating
in tumor tissue caused fluorescence signal enhancing. The
imaging results indicated that CdHgTe-folate conjugates
could target to tumor tissue effectively. In addition, these
conjugates were observed to maintain their fluorescence
intensity more than 6 h after injection, which demonstrat-
ed their stability against physiological environment-
induced degradation.

The nonspecific targeting must be decreased in the
process of early tumor diagnosis. It was reported that
hydrophilic polymers (such as PEG) coating with QDs
could reduce the nonspecific uptake of RES [31]. PEG
allowed greater vascular circulation time so that QDs
could achieve targeting tissues efficiently rather than
eliminating by RES. However, nonspecific uptake could
not be avoided absolutely. CdHgTe-folate conjugates in
this study also have significant nonspecific-uptaking by
RES. More studies are needed to decrease the nonspecific
effect of CdHgTe-folate conjugates and perform on the
tumor targeting effect of this conjugates in other animal
models.

Conclusion

In conclusion, due to the fact that the majority of tumor
cells over express FRs, CdHgTe-folate conjugates have
great potential to be utilized as a universal NIR
fluorescence probe for detecting tumor in early phase.
These conjugates synthesized in aqueous phase hold
excellent optical properties, low photobleaching, deep
tissue penetration and high imaging sensitivity for non-
invasive imaging in vivo. CdHgTe-folate conjugates
could specifically target to FRs both in vitro and in vivo.
The results indicated that the conjugates offer new
perspectives for imaging early diagnosis and monitoring
of cancers.
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