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Electrospun Poly(L -lactide) Nanofibers Loaded with Paclitaxel and Water-
soluble Fullerenes for Drug Delivery and Bioimaging
Wanyun Liu, Junchao Wei, Yiwang Chen
Collegeof Chemistry/Institute of Polymers, Nanchang University, 999 Xuefu Avenue,
Nanchang 33031,China
Abstract: Multifunctional electrospun composite nanofibrous scaffolde héracted
much interest as drug delivery vehicles and bioimaging applicdtiomealtime
tracing the whole process of postoperative theruwel poly(L-lactide) PLLA)
composite nanofibersoaded with watersoluble fullerene & nanoparticles and
paclitaxel veresuccessfully fabricated. The nanofibersh the average diameters of
fibers ranging from 350 to 750 nmere uniform and their surfaces were reasonably
smooth The nanofibes showed excellent hydrophilic surface and good mechanical
properties. Thén vitro release results demonstrated that the release rate of paclitaxel
could be controlled by the content ofzogCnanoparticles. With increasof Cro
nanoparticlexontent the drug release rabecamedasterwith raisedthe total release
amount The composite nanofibers used as substrates for cytotoxicity and bioimaging
in vitro were evaluated with human liver carcinoma Hep@ells Paclitaxel was
releasd from the composite nanofibergithout losing cytotoxicity the drug-loaded
composite nanofibenshibited HepG2 cells proliferation effectivelyMeanwhile, the
fluorescent signal of fg nanoparticles could be detected in HepGells, which
reflected the growthtate of cells clearly. These results strongly suggested that these
PLLA composite nanofibers could be usedthe fields oftissue engineering, drug
delivery and bioimaging.
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Electrospinninghas been considered as a facile and economic technique to produce

nanofibers with high spda surface area, high porositdD structures flexible
surface funtionalities and superior mechanical durabilifyElectrospun narfibers
has been widely usedn biomedical field including, but not limited totissue

engineering® wound dressiny? and drug delivery system&*?! Particularly,

electrospun nanofibers fidemonstrated great potential in delivering anticancer drugs

with effective drugoading capability, good stability and locally controlling drug

release®!8 With the development of electrospinning techniques and the emergence of

various biodegradable and biocompatibenomaterialsconstruction of novel drug
delivary system based oelectrospumanofibersand newnanomaterialgemains a

scientific challenge in the field of biomedical applicatidr$

In order to improve the fiber properties or introduce new functionalities to the fibers,

small sized nanomateriagsich amnanoparticle§NP9 or nanotubes (NTs) have been
doped to formcomposite nanofibers with desired functionalitiés® Fullerene
fluorescent nanoparticlesabeoffered a high potential for bioimaging application due
to their unique properties suels nonblinking fluorescence emission, excellent water
solubility, high cell permeability and good biocompatibifityin our previous wor®

we have fabricated a fluorescent nanofibrous material consisting of vsatable
fullerene nanoparticles amubly(L-lactide)via a simple electrospinning method. The
electrospuncompositenanofibers used as substrates for bioimaguege evaluated
with human liver carcinoma Hep& cells in vitro. The fullerene nanoparticles
released from the fibers could penetratto itheHepG2 cells for bioimagingthe
fullerenes fluorescent signal displayed in every HepG2 cell. This work had
confirmed thatphotoluminescent fulleree nanoparticles/nanofibers hambtential

applications in bioimaging.
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Inspired by the above resulise intend toconstruct novel multifunctional composite
scaffolds fordrug deliveryand bioimaging applicatiorit is anticipated to realizeal
time tracing and monitarg the interaction between tumor cells and t¢ineg-loaded
nanofiberscaffolds, as weas the whole process of postoperative therdpythis
study, novel poly(L-lactide) composite nanofibetsadedwith paclitaxel and water
soluble fullerene & nanoparticles wre successfully fabricated’hein vitro release
results demonstrated thatethielease rate of paclitaxel could be controlled by the
content of Go nanoparticles.In vitro cytotoxicity and bioimaging of composite
nanofibers was studied in detail, the dtagded composite nanofiberenhibited
HepG2 cells proliferation effectivelyand the fluorescent signal ofdhanoparticles
in HepG2 celk reflected the growth state of cells clearlyhe results strongly
suggested thathis novel PLLA composite nanofiberd®adedwith paclitaxel and
watersoluble fullerene & nanoparticlesvas able to provide a good alternative for

cancermostoperative chemotherapy
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2 Materials and methods

2.1 Materials

Cro fullereneandpaclitaxel (PTX were purchased fromldrich and used as received
Tetraethylene glyco{TEG), Lithium hydroxideandMTT (3-(4,5-dimethylthiazoly}
2)-2,5diphenyl tetrazolium bromide) were purchased from Aladdin reagent and were
used without further purificatiorPoly(L-lactide) PLLA) (molecular weight 100K)

was purchased from Shandong Jianbao biomaterials Ltd. (Jinan, Giuman liver
carcinoma Hep& cell was purchased from Shanghai cell center (Chinese Academy
of Sciences). RPMI 1640 and Newborn Calf serum were purchased from Shanghai
Shichen Reagent Co. Ltd. Other reagents were commercially available and used as
received

2.2 Preparation of water-soluble fullerene Czonanoparticles

Watersoluble fullerene nanoparticle€7o-TEGs was prepared according to the
literatures.?”- 2 The fullerene nanoparticléS;-TEGswas dialyzed against deionized
water using dialysis tubingitih a molecular weight cutff of 3.5 kDa for 48 hand

then lyophilized to obtain watesoluble fullerene nanoparticles powders.

2.3 Preparation of PLLA composite nanofiberdoadedwith paclitaxel and water-
soluble fullerene Go nanoparticles

480 mgPLLA was dissolved ir8 mL chloroformby using bath sonicator (KQOO,
China)to prepare a 16 % (w/v) solution, respectivély20 wt.% of C;o-TEGswith
respect to the used polym@&asdissolvedwith 1 mL DMF, and 5 wt.% of PTX with
respect to the used polymand C7c-TEGs was added to theolution These two
solutions were blendadith continuous stirring to obtain homogeneous solutidhs.
mixture solution was then immediately electrosplime nano€bers were collected on

a target drum, which was placed at a distance&ei4 cm from the syringe tip (inner

diameter 22 um). A voltage 0f0223 kV was applied to the syringe tip by a high
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voltage power supply, and the flow rate of the solutiors vi® pL/min. All
electrospinning experiments were carried out at about 25 °C in air. The nanofibers
were dried in vacuurat 37 °Cfor 72 h to remove the residual solvehhe composite
nandibers obtainedwere abbreviated asPTX/PLLA@C7;0-TEGs (0~20 wt.%)
hereafter for simplicity.

2.4 Characterization of the fullerene Czonanoparticlesand electrospun composite
nanofibers

The size distribution of7c- TEGswas determined by DLS with laser fitted of 633 nm
(Malvern, Nano ZS90, EnglandYhe scattering angle wafixed at 90°, and the
measurement was carried out at a constant temperature of ZBAE.
photoluminescence (PL)spectrum of fullerene nanoparticles7c0GEGs was
determined bya fluorescence spectrophotometgtitachi F7000. The surface
morphologies anddiameters offullerene nanoparticles . TEGs andelectrospun
PLLA compositenanofiberswere observe by scanning electron microscope (SEM,
FEI Quanta 200SEMpat an accelerating voltage of 20 kWhe distribution of
fullerene nanoparticles TEGs in the electrospun nanofibersand nterface
nanostructure of compositendibers were analyzed using Laser scanning confocal
microscopy (SCM: ZEISS LSM 710, Germapyand transmission electron
microscopy (TEM) (JEOL-2100F), respectively Water contact angles oPLLA
compositenanofiber mats were measured usangpntact angle instrument (JC2000A).
Mechanical properties of different nanofiber mats were determined as®gNS
WDW universal test system with electronic data evaluation on specimens of 40 x10
mm with a thickness in the range @D to 80 dm. Sample preparation and testing
methods for the characterization offullerene Czo nanoparticlesand electrospun
composite nanofiberserecarried out according our previous work®

2.5In vitro drug release
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Thecompositenanofiber mats were cut into pieces of 50 mg palssed in a dialysis

bag [cutoff, 3.5 kDg Millipore Co., MA, USA] andsuspended in 20 mL phosphate
buffer solution (PBSpH=7.4). Then, it was hermetically sealed and immersed into 80
mL PBS with magnetic stirring @800 rpm at37 °C. At predetermined time intervals,
1.0 mLreleased solution was withdrawn from the dissolution medium after incupation
while an equal amount of fresh PBS was added back to the incubation soltigon.
amount of PTX was detected by a PerkinElmer Lambda 750 -W¥
spectrophotometeA maximal absorption peak of 270 nm was observed for freshly
preparedPTX in PBS and released within the designed period. For standard samples
with a concentration from 0 to 5&@/mL, a linear correlationr{ = 0.999 was
determined between the absorption strength RFd concentratiort® Experiments
were run in triplicate per samplé. profile showing the cumulative amount of drug
release as a function of time was plotted.

2.6 Cell culture and MTT assay

HepG2 cells were grown in RPMI 1640 medium containing 1@vimorncalf serum,

100 U/mL penicillin and 100 «g/mL streptomycin. The cells were cultured at 37 ,C in
a humidified atmosphere containing 5% £ @issociated with 0.25%ypsin in PBS
(pH=7.4) and centrifuged at 1000 rpm for 5 min at room temperature. The cells were
collected and dispersed in 20 mL PBS. 2@0of the dispersion was used for cell
counting in a hemacytometer.

The cytotoxicitiesof composite nanofiberBTX/PLLA@ C7o-TEGs againstHepG2

cells were evaluated by the MTT assay after treatment of cells with electrospun
nanofibers, and the cytotoxigs of blank PLLA nanofibes and pistine PTX were

also tested for comparison. BriefldepG2 cells(8 x 1@ cells/well) were seeded in
96-well plates and incubated overnight at 37 to allow cells to attachthen the

medium was replaced with fresh mediuamd the medium containin@.1 mg
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composite nanofiberBTX/PLLA@C7-TEGs at the totalPTX concentration of 25

» g/mL. After incubation for another 24 h and 48%0,» L of MTT solution (5 mg/mL)

was added to each well afallowed by incubation for another 4 After that, the
solution in the wells was deserted completely and <200MSO was added to each
well to dissolve theprecipitatefor 15 min And subsequently thabsorbanceat 490

nm was detected usirgn ELISA microplate readeithe relative cell viability rate

was calculated by dividing the optical density value of the test group by that of the
control group

Data were expressed as mean = SD. Statistical significance was determined by the
Studentsf-test. P<0.05 was considered statistically significant.

2.71In vitro biological imaging and @Il morphology observation

The potential use of the PLLA electrospcmmpositenanofibers loaded with water
soluble fullerene nanoparticl€so-TEGsas substrates for bioimaging application was
evaluated withhuman liver carcinoma Hep& cellsin vitro. Briefly, HepG2 cells
(8x10* cells/well) were seeded inBell plates ad incubated overnight at 3T to

allow cells to attachthen the medium was replaced with fresh medamd the
medium containing 1.0 mg composite nanofibeisX/PLLA@C7o-TEGsat the total

PTX concentration of 25g/mL. After incubation for another 24 h and 48 h, the cell
morphology was observed using a laser scanning confocal microst&a3MV(
ZEISS LSM 710, GermanyThe cell morphologes of blank PLLA nanofibersand

PTX/PLLA nanofibersverealso testedinder brght filed for comparison.
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3 Results and discussion

3.1 Characterization of thefullerene Czonanoparticles

The maximum emission wavelengtlof fullerene nanoparticles & TEGs and Cro-
TEGswere550 nm and 575 nymespectively According to the experimemesults of
in vitro biological imaging?® the photoluminescence intensitgnd fluorescence
imaging effect of fullerenenanoparticles @-TEGs were superior to Ceo-TEGS
Therefore, in this work we selectedthe fullerene nanoparticles =TEGs as
bioimaging model. The highly watersoluble and photoluminescentfullerene
nanoparticles &-TEGs was prepaed by using TEG andCyo fullerene toluene
solution at a concentration of 1 mg/mlith lithium hydroxide as a catalysthe SEM
micrograph of Go-TEGs was showmn Fig. S1-A (in supporéd information) The
image revealed that the nanoparticles showed uniformly spherical shidpethe
diameters ranging frord0 to 60nm. To investigate the photophysical properties of
fullerene nanoparticles /& TEGs, the photolumiescence spectrum of7&ETEGS
dissolved in water was shown kig. S1-B. The emission spectrum of thecTEGs
exhibited maximum emission wavelength a6%im (under 350 nm excitationfig.
S1-C presented the size of thellerene nanoparticles /¢ TEGs obtained by DLS.
The mean diameter @;0-TEGswas about 40 nmit could be concluded thatater
soluble fullerene nanoparticl€oTEGswaspreparedsuccessfully?’-28

3.2 Characterization of the electrospun compositenanofibers

Multifunctional electrospn composite nanofibrous scaffoldsvhaattracted much
interest as drug delivery vehicles and bioimaging applicdtioneattime tracing the
whole process of postoperative therdpy™> 2°In this study,novel poly(L-lactide)
composite nanofibers loadd® with paclitaxel and wategoluble fullerene &
nanoparticles were successfully fabricatgmla simpleblendelectrospinning method

for drug delivery and bioimagingThe SEM micrographs of thelectrospun
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composite nanofibergrere shown irFig. 1. The ranofibers represented an identical
morphology of PLLA fibers to those containing fullerene nanoparticled EGs and

PTX. The nanofibers were uniform and their surfaces were reasonably smooth, with
the average diameters of fibers ranging fr&d@ & 750 nm. The average diametert

the nandibers contained 0 wt.%, 5 wt.%, 10 wt.% and 20 wt.9% TEGs were about

350, 520, 630 and750 nm, respectively, increasing with the amount af TEGs. It

might be that the addition of fullerene nanoparticles & TEGs increagsd charge
density of the jet during the electrospinning procegsch resulted irdecreamg of
composite solution viscosity and the improvement of stretching force and the self

repulsion3®32

Fig. 1 SEM photographs d?LLA composite nanofibergA) PTX/PLLA, (B)
PTX/PLLA@G:c-TEGS (5 wt.%), (C) PTX/PLLA@®@-TEGs (10 wt.%) and (D)
PTX/PLLA@C: - TEGS (20 wt.%).
Fig. 2showed LSCM images of th&é-TEGsloadedby the electrospun composite
nanofibers. The red and bright spots indicaté@-TEGs or ther aggregates
distributed uniformly in the composite nanofibe@se-TEGswas linearly packed and
aligned along the axis of the fiber§he fullerene nanoparticle€7c-TEGsS were
dispersed reasonably well in the resultant composite nanofibers owing to the

homogeneity of the solution. With increasing the contentein@noparticles, the red
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spos were more and the average diameters of fibersreabigger, which was

consistent with th&6EM images

Fig. 2 LSCM images of PLLA composite nanofibers: (A) PTX/PL@*C;o-TEGs (10
wt.%) and (B) PTX/PLLA@Go-TEGS (20 wt.%).

The internal structure of the PLL&ompositenanofibes loadedwith 10 wt.% Geo-
TEGs and20 wt.% Go-TEGs were analyzed using TEM, which also confirmed the
embedding of th&€7,-TEGsinto the composé nanofibes. As shown inFig. 3 the
dense fullerene nanoparticl€s-TEGsin roughly spherical shapeith the diameters
ranging from 20 to 60 niwere uniformly dispersed in the PLLA nanofiber matrices.
These results showeithat thefullerene nanoparties Go-TEGs were successfully

loaded irto the PLLA composite nanofibers

Fig. 3 TEM images of PLLA composite nanofibers: (A) PTX/PLLA@TEGs(10
wt.%) and (B) PTX/PLLA@Go-TEGs (20 wt.%).
Surface wettability was important for optimal application ote&tespun fibers as drug
carriers, tissue growth scaffolds, and wouwlndssing materiald-ig. 4 showed the
optical observations of the water contact angles on the surfacelestrospun
composite nanofiberat about 1sThe water contact angle dfdcompgite nanofiber

PTX/PLLA@GC:;o-TEGs (20wt.%) immediately reached®0(about 1% The water
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contact angles ofcomposite nanofibers PTX/PLLA@ETEGs (5 wt.%) and
PTX/PLLA@C;o-TEGs (10 wt.%)were between #D.5> and 3@&0.5’at 30 5 while

the nanofibePTX/PLLA was higher than 12@nd dmost didn't change after 30 s.
During the electrospinning process, fullerene nanopartiClesTEGs and PLLA

matrix happead micro-phase separatipgsomewatersolublefullerene nanoparticles
Cro-TEGstransfeed to the surfacef PLLA matrix by forces of electricThe higher
content of nanoparticles loaded in the nanofibers, the more nanoparticles came to the
nanofibes surface Consequently, it could improve theydrophilicity properties of

PLLA matrix because fullerene nanopales C;o0-TEGsweremuch more hydrophilic

than PLLA.

Fig. 4 Optical images of water contact angles on the surfaBé.bA composite
nanofibers(A) PTX/PLLA, (B) PTX/PLLA@C;-TEGs 6 wt.%9, (C)

PTX/PLLA@C:0-TEGs (L0 wt.% and (D)PTX/PLLA@Cyo-TEGs @0 Wt.%).
Mechanical strength should be considered in practical applications such as tissue
engineering scaffokl and implants. Mechanical properties ofthe composite
nanofiberswere determined anthe meanvalue was summarized inTable 1 The
modulusand the elongation at break thie compositenanofiberdoadedwith water
soluble fullerene nanoparticl€-TEGswere 28.0~142.4 MPa and 9.6~104.4%,
respectivelyDue to the poor phase compatibility betwéglterene nanoparticles and

PLLA, fullerene nanopatrticles &#TEGs and PLLA matrix happened migpbase
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separation during the electrospinning procdssmechanical properties of composite
nanofibersloadedwith fullerene nanoparticles &#TEGs were poorg than that of
blank PLLA nanofibes (the modulus,148.6 MPa and the elongatioril4.3%). The
mechanical propertiesf the composite nanofibers exhibited a similar tendetiey,
higher the fiber content irC;o-TEGS the poorer mechanical properties of the
nanofibers. However, the mechanical properties of composite nanofiber
PTX/PLLA@C;0-TEGs (20 wt.%)also reached the requirements of performance for
tissueengineered materiafs

Tablel Mechanical properties ®LLA composite nanofibers

PLLA nanofibers Tensile Strength/  Elongation/ Modulus/
(MPa) + SD (%) + SD (MPa) + SD

Blank PLLA 4.5+0.2 114.3+8.5 148.6+7.5
PTX/PLLA 4.7+0.3 118.5+7.0 154.1+7.2
PTX/PLLA @G- TEGS (5%) 4.2+0.3 104.4+6.5 142.4+8.6
PTX/PLLA @G- TEGS (10%) 3.8+0.2 101.9+6.8 135.6+8.5
PTX/PLLA @C70c-TEGS (20%) 3.5+0.3 99.646.2 128.0+5.4

3.3.In vitro drug release

Thein vitro release profiles oPTX from thePTX loaded nanofibers werown in

Fig. 5 Obviously, in the whole drug release period, the release r&&Xincreased
with increasingfullerene nanoparticles s TEGs content.The release of 61% PTX
from composite nanofiberPTX/PLLA@C:-TEGs (20 wt.%) was rapidly reached
within 12 h, as compared with 48% from nanoféBiT X/PLLA. Furthermorethe
higher theC70-TEGscontent in tle fiber, the higher the percentage of drug released
from the PLLA nanofiber matsSpecifically, the sample with the high&3i-TEGS
content (sample D, 20 wt.%) released 83% of its total drug within 72 h, whereas the
sample with the lowesC7o-TEGs content(sample A, 0 wt.%) released 72% of its
entrapped drugThe release profile oPTX from the PLLA matrixwas mainly

controlled by diffusion of the drugtbugh the matrixPTX release obegda diffusion



Page 13 of 20

New Journal of Chemistry

mechanism at the early peridt.!® This faster release behaviorof PTX from the
composite nanofibers loaded with fullerene nanoparticles /TEGs could be
attributed tomore nanoparticlesameonto the nanofiber surfacas increasing the
content of Go nanoparticlesThe nanofiber scaffolds PTX/PLLA@&TEGs showed
excellent hydrophilic surface, the fullerene nanoparticlesTEGs diffused from the
PLLA matrix easily, forming a lot ofdiffusion passwvay, which resulted in
accelerating the drug release ra#es increasingthe content of nanoparticles;&
TEGs loaded in the nanofiberthe hydrophilicity properties of PLLA matrixwas
improved greatly Meanwhile,the network structureand mechanicalpropertiesof

PLLA matrix weredestroyedn a certain extentAs a resultthe presence of fullerene
nanoparticle Cio-TEGs could accelerate the degradation of PLLA matrix
Accordingly,the release rat@ndthe total release amouot PTX would increase.

In conclusion, then vitro release results demonstrated that the release rate of PTX
could be controlled by theoatent of Go nanoparticles.With increase of &
nanoparticles content, the drug release rate became faster and the total release amount

was maore.

Fig. 5 Release profiles of PTX from PLLA composite nanofibers: (A) PTX/PL{B),

PTX/PLLA@Cro-TEGS (5 wt.%, (C) PTX/PLLA@GoTEGS (10 wt.%) and
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(D) PTX/PLLA@G - TEGSs (20 wt.%).
3.41n vitro cytotoxicity againstHepG-2 cells
To verify the pharmacological activity dfie releasedrugs,the cytotoxicites of the
composite nanofibers again$te HepG2 cellswere evaluated by MTT assay after
treated with different samples for 24 h and 48 he cytotoxicities oblank PLLA
nanofibes and pristine PTXwere also tested for comparisgks shown inFig. S2,
the blank PLLA nanofibexdid not display any cytotoxicitio HepG2 cells However,
in the case of pristine PTX,exhibited excellentytotoxicity to HepG2 cells the cell
growth inhibition rates were 65.3% 24 h and 95.7% a48 h.
The cytotoxicities of the composite nanofibers PTX/PLLA@TEGSs were showmi
Fig. 6 The cell growth inhibition rates of the composite nanofibers PTX/PLLA@C
TEGs contained 0 wt.%, 5 wt.%, 10 wt.% and 20 wt.9% TEGs were aboud7.5%,
43.4%, 46.8% and 48.2%espectivelyat 24 h. And these figures became 71.2%,
74.5%, 77.8% ah81.3%, respectively, dB h. These results suggested tha PTX
was released frorthe composite nanofibers PTX/PLLA@ETEGs without losing
cytotoxicity andhad arelatively faser release in the drug delivery system with
increasing the content ofz€nanoparticleswhich wasconsistent withthe in vitro

drug release experimental results
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Fig. 6 Cytotoxicitesof the PLLA composite nanofibers to human liver carcinoma
HepG2 cells (PTX/PLLA@Go-TEGSs composite nanofibers were directly added to
the tuma-cell-cultured well and incubated for 24 h and 48 h).
3.51n vitro biological imaging and cell morphology
The composite nanofibers PTX/PLLA@ETEGs loadedwith PTX and fullerene
nanoparticles &-TEGsused as substrates for cytotoxicity and bioimagmgitro
were evaluated with human liver carcinoma Hep@Gells,the morphological changes
of HepG2 cellstreated with different nanofibers for 24 h and 48 h were observed by
CLSM. Blank PLLA nanofibers and PTX/PLLA nanofibergere also tested for
compariso. Fig. S3showed thaHepG2 cellsadhered onto culture plate, ate cell
morphology ket long spindle, nucleus integrity and cells plumping atiteated with
blank PLLA nanofibes, the cells grewery well, indicatedgood biocompatibility and
low cytatoxicity of the blank PLLA nanofibex However, the Hep& cells treated
with PTX/PLLA nanofibersacquired a round shaped morphology and a sharply
decreasedell numberfor 24 h HepG2 cells were in the state of differentiation and
apoptosis and the shamcrease in the number of dead cells at 48tme results
showed that PTX inhibited Hep& cells proliferation effectively after controlled
release from the composite nanofibers.
Fig. 7showedthe fluorescence image$ HepG2 cells which cecultured withPLLA
composite nanofiberwadedwith watersoluble fullerene nanoparticl€seTEGs at
different time. After excitation at 405 nm and collection of 450~650 nm channel, the
intense red fluorescence image of Hep@ells ould be observed, implying a large
number of fullerene nanoparticlesoT EGs were endocytosed by Hef2Xells.Due
to the excellent watesolubility of fullerene nanoparticles7&TEGSs, the fullerene
nanoparticles &-TEGs diffused from the PLLA matrix easily in a way that the

fullerene nanoparticles @-TEGs behind always followed the pasay of the front



New Journal of Chemistry Page 16 of 20

one.The results suggested tl@to- TEGsreleased from the composite nanofibansl
penetrating into Hep@ cells for bioimaging.When the composite nanofibers
PTX/PLLA@C;0-TEGs (20 wt%) incubated with Hep@ cells from 24 h to 48 hhe
fullerene nanoparticle€70- TEGs fluorescencesignal enhanced greatly analmost
displayed in every cell from thuorescence imagesvhich indicated that there were
more fullerene nanoparticle€70-TEGs released from theompositenanofibers and
penetrating into Hep@ cells for bioimagingMeanwhile, thanerge imageseflected
the growth state of cells cleaslfthe HepG2 cells morphologies treated with
composite nanofibers PTX/PLLA@ETEGs (20 wt.%)were similar to that of

nanofibers PTX/PLLA.

Fig. 7LSCM images of Hep& cells cocultured with electrospun composite
nanofibers PTX/PLLA@&-TEGs (20 wt.%hxt different time

4 Conclusions
In this work, novel poly(L-lactide) composite nanofibetsadel with paclitaxel and
watersoluble fullerene & nanoparticles were successfully fabricategtia a simple
electrospinning method’ he results showed that the dense fullerene nanopatrticles in
roughly spherical shape with the diameters ranging from 20 tor6@ere uniformly
dispersed in the fiber matrice$he in vitro release results demonstrated that the

release rate of paclitaxel could be controlled by the contentaitdrsoluble fullerene
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Cro nanoparticlesin vitro cytotoxicity and bioimaging of compibe nanofibers was
studied in detail While the drug paclitaxel inhibited Hep& cells proliferation
effectively after controlled release from the composite nanofibers, the fluorescent
signal of Go nanoparticles in Hep@ celk reflected the growth state cells clearly.

All the results strongly suggested tipaty(L-lactide) composite nanofibetsaded

with paclitaxel and watesoluble fullerene & nanoparticlescould be used as

scaffolds for tissue engineering, drug delivery and bioimaging application.
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