


Tumors were grown to ~1 cm in diameter. Nanoshell
solutions were passivated with a thiolated-polyethylene
glycol (SH-PEG), which self assembles on the gold
nanoshell surface, providing steric stabilization of the
nanoparticles. SH-PEG was synthesized by reacting
PEG-Amine (Shearwater) with 2-iminothiolane (Sigma)
for 1 hour. The product was then diayzed against DI
H,O for at least 1 hour to remove excess reagent.

The tumor site of anesthetized mice was shaved and
swabbed with 600 MW PEG index matching agent.
Nanoshell were injected 2 — 5 mm beneath the tumor
surface. Tumors were irradiated at 821 nm, 4 W/cm? for
4 minutes. Temperature profiles were monitored using a
fast phase gradient echo images in a 1.5 Tesla GE Signa
Echospeed LX MRI. Following treatment, animals were
sacrificed and tissue damage was examined by histology.
Nanoshell distribution in histological sections was
assessed using silver enhancement staining.

RESULTS AND DISCUSSION

Inthein vitro studies, it was shown that neither
exposure to nanoshells nor exposure to the NIR light
source induced cell death. In contrast, the combination of
laser and nanoshells created circular regions of cell death
corresponding to the laser spot (demonstrated by the
absence of calcein AM fluorescencein Fig. 1, B).

In vivo photothermal nanoshell studies are in good
agreement with the above results. MRI analysis revealed
that control tumors receiving saline injections (no
nanoshells) demonstrated minimal tissue heating (6 + 4
°C) over 6 minutes of heating. However, significant
termperature increases (35 + 10 °C, n=5) were observed
in nanoshdll-treated tumors after only 4 min of NIR
irradiation. Tissue was successfully heated above the 55
°C damage threshold, resulting in thermal coagulation
that was visible at the surface and in histological sections.
Furthermore, histological analysis identified common
markers of thermal damage, such as cellular vacuolization
and coagulation. The regions with identifiable thermal
damage correspond with the regions where nanoshells
were |ocated.

Fig. 1: A) Cellstreated with laser in the absence of nanoshells
maintain viability, while cells treated with both nanoshells and
laser, B) create confined circular zones of cell death.

Fig. 22 A) Silver enhancement staining indicates the region of
nanoshell treatment while B) staining with hematoxylin and esoin
allows visualization of tissue damage.

CONCLUSIONS

The lack of effective treatments for tumor
malignancies demands new approaches that target tumors
on the molecular level. Nanoshells show promise as a
new therapy in this regime. The gold nanoparticle is
biocompatible, and does not demonstrate cytotoxicity to
healthy cellg/tissue. The materid is capable of inducing
selective photothermal destruction of cancer cells within
the laser/nanoshell treatment area. Likewise, in vivo
studies of tumors pretreated with nanoshells demonstrated
selective photothermal  destruction of tissue, while
nanoshell-free controls demonstrated minimal heating.
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