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SASTIYA  KAMPAENGSRI : BIOCOMPATIBLE NANOPARTICLES BASED ON AZA-
BODIPY FOR PHOTOTHERMAL THERAPY IN CANCER CELLS. THESIS ADVISER :
ASST. PROF. ANYANEE KAMKAEW, Ph.D. 59 PP.

Keywords: polymeric nanoparticles; aza-BODIPY; photothermal therapy; near-infrared

photosensitizer; aza-BODIPY nanomedicine

Photothermal therapy is a cancer treatment. Photothermal nanomaterials can
absorb and emit light in the near-infrared range (750-900 nm), which has drawn a lot
of attention recently because of the deep penetration of NIR light in biological tissue.
In general, most nanomaterials are produced by encapsulating or altering the surface
of a nanoplatform that has limited loading capacity and long-term storage. Herein, we
developed a biocompatible nanoparticle by using a stable polymer conjugated with
aza-BODIPY via an amide bond that could self-assemble to form aza-BODIPY-mPEG
nanoparticles. These particles demonstrated high efficiency for hydrophilicity and
biocompatibility while retaining the dye’s photothermal conversion characteristics. The
nanoparticles had a hydrodynamic size of around 170 nm and exhibited great
photostability and excellent photothermal therapy in vitro and in ovo. Aza-BODIPY-
mPEG exhibited approximately 30% better anti-angiogenesis and antitumor activity
against implanted xenograft human HCT116 tumor in the chick embryo when
compared to parent aza-BODIPY-A. Altogether, this suggests that aza-BODIPY-mPEG is

a promising material for cancer photothermal therapy.
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