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The poor response of Triple negative breast cancer (TNBC) patient against classical polychemotherapy has 
led to scientific community to develop novel effective anticancer therapeutics [1]. Different anticancer 
therapeutics, such as nano/micro-particles or polymeric microneedle-based therapies could represent the 
future of cancer therapy being able to facilitate the local and controlled delivery of the therapeutic agents at 
the tumor region[2, 3]. The delivery of DNA, RNA, proteins, or antibodies through the skin is, indeed, 
extremely difficult due to the presence of the stratum corneum which restricts the application to lipophilic 
drugs with relatively low molecular weight. To overcome these limitations, microneedle (MN) patches, 
consisting of micro/miniature-sized needles, could be a promising tool to perforate the stratum corneum and 
to release drugs and proteins into the dermis following a non-invasive route. In this context we propose our 
project based on the development of a novel drug delivery system based on polymeric microneedles (MNs) 



 

   
 

within their body poly(lactic-co-glycolic acid) (PLGA)-nanoparticles (nPs) loaded Pembrolizumab (a very 
sensitive checkpoint inhibitor) and mRNA-4359 (mRNA vaccine candidate that acts by targeting indoleamine 
2,3 dioxygenase (IDO) and programmed death-ligand 1 (PD-L1) antigen). In the recent years, immunotherapy, 
has been shown to prolong the survival in other solid tumors representing a promising strategy also for 
TNBC[4]. Additionally, the combination of mRNAs with immunotherapy compounds may further amplify this 
anti-tumor immunostimulatory effect, resulting in superior clinical outcomes.  This combination is already 
under development by Moderna and Merck company for TNBC vaccine [5].  The nPS embedded MNs will be 
fabricated to improve drug penetration and diffusion, enhancing Pembrolizumab and mRNA-4359 effects. 
We will the electro-drawing approach for MN fabrication, while drug loaded nPs will be synthesized by 
microfluidic techniques. 4T1 tumor bearing BALB/c mice will be used for in vivo experiments to test the 
immunogenic power of our final system.  
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