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Abstract: Recently, a number of photoacoustic (PA) agents with increased tissue penetration and fine spatial resolution have been 

developed for molecular imaging and mapping of pathophysiological features at the molecular level. Here, we present bio-conjugated 

near-infrared light-absorbing magnetic nanoparticles as a new agent for PA imaging. These nanoparticles exhibit suitable absorption 

in the near-infrared region, with good photoacoustic signal generation efficiency and high photo-stability. Furthermore, these 

encapsulated iron oxide nanoparticles exhibit strong super-paramagnetic behavior and nuclear relaxivities that make them useful as 

magnetic resonance imaging (MRI) contrast media as well. Their simple bio-conjugation strategy, optical and chemical stability, and 

straightforward manipulation could enable the development of a PA probe with magnetic and spectroscopic properties suitable for in 

vitro and in vivo real-time imaging of relevant biological targets.   
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1. Introduction 

The laser-induced photoacoustic (PA) effect has recently been implemented in biomedical imaging. This effect occurs when 

a tissue, irradiated with a nanosecond laser pulse, is stimulated by light absorption and produces acoustic waves due to 

thermo-elastic processes. The laser-induced acoustic waves generated in the tissue provide molecular information based on 

the optical absorption, and this information can be correlated with standard echographic images. PA imaging (PAI) is a non-

ionizing imaging technique that can reveal in vivo features [1] at high contrast and high resolution, thereby providing 

different functional information (i.e. blood oxygen saturation, oxygenated-deoxygenated hemoglobin ratio, early angiogenic 

states, or hypermetabolism) [1–3]. The performance of a PA system can be enhanced by using contrast agents [4–7], such as 

near-infrared (NIR) dyes and/or nanoparticles, that improve the sensitivity and spectroscopic specificity of a PA signal. This 

extends the range of applications of PAI, including the detection of specific molecular targets [8].  

Magnetic resonance imaging (MRI) and PAI are currently being investigated for in vivo applications through a 

multimodal approach [9]. In this report, we describe the simple synthesis and characterization of a biocompatible hybrid 

nanosystem (also referred to as a fluorescent “nanobioreactor” or “NBRfluo”). Carboxy-terminated poly (D,L-lactide-co-

glycolide)-block-poly(ethylene glycol) (PLGA-b-PEG-COOH) nanoparticles with an average hydrodynamic diameter of 40 

nm, containing iron oxide clusters, were used as probes after loading a de novo-synthesized NIR fluorescent dye. Compared 
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