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PCLGCIR820 COMPOSITE NANOPARTICLES AS THERANOSTIC 
AGENTS FOR CANCER THERAPY

Recently, photothermal therapy (PTT) has a�racted tremendous a�en�on because of its high efficacy in tumor abla�on and 
minimal damage to normal �ssues. A variety of organic photothermal agents have also emerged in recent years, aiming at 
replacing their inorganic counterparts, which usually are not biodegradable. 

Among various cyanine deriva�ves, ICG is one of the most commonly employed medical imaging dyes and approved by US 
Food and Drug Administra�on (FDA) for clinical use on pa�ents, which has been widely inves�gated for photothermal cancer 
therapy. Numerous cyanine deriva�ves have been synthesized as NIR dyes that are mainly u�lized in fluorescent imaging 
during recent years. The cyanine deriva�ves have been simultaneously employed as an efficient photothermal agent as well 
as a fluorescent imaging probe due to its strong NIR absorbance and par�al conversion from op�cal energy to heat. However 
drawbacks such as limited aqueous stability, rapid body clearance, poor cellular uptake, severely limit the direct use of free 
NIR dyes in photothermal cancer therapy.

To effec�vely u�lize NIR dyes, various nanocarriers containing NIR dyes have been designed as photothermal nanoagents. 
IR820 is the most biocompa�ble cyanine dye. In vivo, the plasma distribu�on half-life of IR820 is about 15 min, which is 5 
�mes that of ICG, with an elimina�on half-life of over 30 h for IR820 compared to approximately 2 h for ICG. Thus, this study is 
aimed to explore the efficacy of PCLGCIR820 as a photothermal agent invivo on cancer mouse models.

In Vivo Intra tumoral injec�on
Bio-distribu�on study performed with BATCH-2 par�cles on intra-tumoral injec�on (at tumor site). It was performed on two 
sets, one injected with the sample (PCLGCIR820 NPs) and the other as a control, injec�ng free IR820 dye.

Inference: The data suggests be�er results in terms of sample reten�on, tumor localiza�on. 

From the results it can be predicted that, decreasing the par�cle size shows be�er tumor homing ability. The EPR effect 
exhibited by tumor vasculature supports the above assump�on. Low perfusion of NP bound dye, demonstrates its improved 
tumor targe�ng and it can be assumed that the dye is not readily available to bind with blood albumin, thus causing lower 
systemic toxicity.

3D Modelling
It serves as a handy tool to measure the depth and shape of the tumor and its localiza�on with respect to organs that cannot 
be viewed in 2D imaging. 
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