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Light-responsive biomaterials refer to materials that exhibit changes in their properties or behav-
iors in response to light stimuli.[1] These materials are designed to interact with light, enabling 
precise control over their physical, chemical, or biological properties. Light-responsive bio-
materials have gained significant interest in various fields, including tissue engineering, drug 
delivery, diagnostics, and bioelectronics. They offer unique advantages due to their spatiotem-
poral control and non-invasive nature. More specifically, light-activable biomaterials provide 
the possibility to develop selective treatments by using specific wavelengths and targeting spe-
cific cells or tissues while minimizing damage to healthy surrounding tissues. These features 
lead even to minimal invasivity of such an approach. Moreover, the activation of biomaterials is 
based on the use of non-ionizing radiation, such as near-infrared (NIR) light, which minimizes 
the risks and side effects. 
 

Photothermal therapy (PTT) is the most diffuse light-activated medical technique that uses pho-
ton-induced heating to selectively destroy or damage abnormal cells/tissues or pathogens in the 
body.[2] Photodynamic therapy (PDT) is another well-studied technique involving a light-
sensitive compound (photosensitizer) administered to the patient. When activated by light of a 
specific wavelength, the photosensitizer generates reactive oxygen species (ROS), which can 
cause oxidative damage to the surrounding cells/pathogens, leading to their destruction.[3] More-
over, NIR-responsive nanoplatform made by polymers can be used as smart drug delivery sys-
tems (SDDSs) in which light irradiation regulates the temporal control of the delivery of bioac-
tive molecules.[4] Additionally, it is worth pointing out that the development of hierarchically 
structured nanomaterials offers the opportunity to combine two or more of the therapies men-
tioned above, which profoundly enhances the effectiveness of medical treatments or diagnostic 
tools.[5]

 

 

During this presentation, an overview of the most recent activities performed by the Pierini Re-
search Group will be presented, focusing on showing the development of electrospun and 3D-

printed polymer-based light-responsive materials for biomedical applications.  
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