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AUSTRACT: Farly diagnosis of tamor malignaney is 'Sy
crucial for timely cancer treatment aimed at imparting 'S 2R
desired dlinical outcomes. The tradiional fluorescence- ‘
based imaging is unfortunately faced with challenges such as /% b ot
low tissue penetration and background autofluorescence. 7w
Upconversion (UC)-based bioimaging can overcome these R V.

limitations as their excitation occurs at lower frequencies
and the emission at higher {nmﬂu In this undy ‘multifunctional nlu bur] nanocapsules were synthesized to
encapsulate two distinct tripl pairs. emits different colors, bluc
o green, following a red light exciation, These nannuyulnw:n further mnhlpl-d with cither antibodies or peptides to
selectively target breast o colon cancer cell, respectively. Both in vitro and in vivo experimental results herein demonstrate
cancer-specific and differential-color imaging from single wavelength excitation as well as far greater accumulation at
targeted mor sites than that due to the enhanced permeability and retention effect. This approach can be sed to host a
variety of chromophore pairs for various tumor-specific, color-coding scenarios and can be employed for diagnosis of 3
wide range of cancer types within the heterogencous tumor microenvironment.

HDS: upconversion, tripkt—triplet annibilation, dual-olor, nanocapsuk, cancer, maging, diagnosis

N anomedicine has gained growing interest in diagnes-  improve the accumalation at the tumor site and provide

ing and treating cancers. Various organic and selectivity toward specific ancer cell populations.
inorganicphotoluminescence nanoparticles made of Most of the conventional imaging mpproaches rely on

dr-doped or loaded polymen, quotim dots, magetc  forecene that esibis neice tisue penctraton at the
ks, and hors have been  exchation range of utraviolet or low wavelength visible

developed i the past decades for in vivo detection and  light”*" This incvitably dictates the use of high power

imaging' More recently, re-shell stractured nanoparticles  irmadiation, which further results in optical noise from

have been explored for simultancous tumor targeting, imaging,  hckground autofluorescence and potential cell damage. With

:d in situ treatment” ™ The core hosts not only imaging the goal of achieving photoluminescence imaging using a kght

agents but also therapeutic drugs that an be released at the  source with wavelength that lies within the phototherapeutic

target site for treatment, while the nanometric partides enable

enhanced permeability and retention (EPR), leading to jeceived: November 9, 2015

effective accumulation 2 the tumor site.'""” However, Janury 4, 2016

imparting targeting capabilities to the nanocarriers may
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