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Auger Electrons were once neglected for oncological applications because of their low energy and conse-
quent short range. However, our recent discovery of the production of well-defined and clinically optimal
Au-198 nanoparticles, through green nanotechnology, has changed the landscape of Au-198-derived Auger
electron cascades, in oncology. Au-198 provides highly useful biologic toxicity to tumor cells and tumor
masses for therapeutic applications in oncology. Internally deposited radionuclides, within tumor cells, result
in radiation-induced ionizations, excitations, nuclear recoil, chemical transmutations, and local charge effects.
γ-Photons, x-ray photons, and energetic negatrons and positrons which have a range of activity equivalent
to many cell diameters are characterized by low linear energy transfer and oxygen-dependent biologic effects.
In this context, 198Au provides a desirable beta and gamma energy emissions that can be used either to de-
stroy tumor cells/tumor tissue (βmax = 0.96 MeV; half-life of 2.7 days) or to image the neoplasms in real time
(gamma-ray energy of = 0.407 MeV). Its penetration range (up to 11 mm in tissue or up to 1100 cell diameters)
is sufficiently long to provide cross-fire effects to destroy tumor cells, but short enough to minimize radiation
exposure to tissues near the capsule periphery. Au-198 and its nanoparticles comprise of over 85% of the
non-radioactive gold. This composition is ‘Tailor-Made’ for Auger, Coster-Kronig, and super-Coster-Kronig
transitions with subcellular ranges (nanometers) as Au-198 decays by electron capture and/or internal conver-
sion to extremely low-energy electrons through Auger effects. Our studies have already generated extensive
therapeutic efficacy data (Katti et.al: PNAS 2012) from the treatment of tumors in mice and tumor bearing
dogs (where the disease mimics human cancers). These findings have presented compelling prospects for
the clinical translation of Auger electron-emitting radionuclides (such as Au-198) in treating human cancers.
We envisioned that radioactive gold nanoparticles, which are inherently theranostic, will present realistic
prospects in achieving optimal therapeutic payloads in prostate and other solid tumors because of their (i)
size; (ii) inherent affinity toward tumor vasculature and (iii) most importantly through their favorable ra-
diochemical properties. We have considered a scientifically sound and futuristic approach, involving green
nanotechnology, for the synthesis, stabilization and incorporation of tumor specific features into radioactive
theranostic gold nanoparticles. We strongly believe that it is imperative to minimize/eliminate the utility of
toxic chemicals in the overall generation of nanoparticles for various medical and allied applications. Our
approach to achieving tumor specificity and optimal retention of therapeutic payloads of radioactive gold
nanoparticles at prostate tumor sites (and within various disease sites) has involved surface conjugation of ra-
dioactive nanoparticles with epigallocatechin-gallate (EGCg) and using a host of tumor specific biomolecules



from various herbs and plants. We hypothesized that the redox properties of EGCg (comprised of polyphe-
nolic constitution) could be effectively utilized by using it as a reducing agent to convert radioactive gold
precursor to the corresponding radioactive gold nanoparticles—a 100% green nanotechnological process with-
out the intervention of any toxic chemical. An additional advantage of using EGCg is its ability to target
67kDa Laminin receptor (Lam 67R) which is over expressed on human prostate cancer cells and also in vari-
ous other human tumors. EGCg has been known to bind to Lam 67R with excellent specificity and selectivity.
Therefore, the fabrication of EGCg functionalized radioactive gold nanoparticles (198AuNP-EGCg) in our lab-
oratory may be considered as a genesis of ‘Green Nanotechnology in Medicine’. In this lecture, I will present
experimental results that validate our hypotheses and also present full details encompassing: (1) synthesis and
complete characterization of EGCg and various phytochemical functionalized tumor specific radioactive gold
nanoparticles; (ii) evidence of endocytosis due to Laminin receptors on prostate tumor cells and quantitative
estimation of AuNP-EGCg within PC-3 cells using neutron activation analysis (NAA) (ii) experimental results
on the theranostic applications of Au-198 prostate tumor-specific AuNP-EGCg through in vivo studies in mice
and tumor bearing dogs; and (iv) therapeutic efficacy studies of 198AuNP-EGCg in prostate tumor bearing
mice and dogs, demonstrating excellent tumor retention resulting in over 85% inhibition of tumor growth
through singular intratumoral injection. The overall oncological implications of this and a range of new nano
theranostic agents in treating human prostate and various other solid tumors will also be discussed.
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