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Abstract—Recent development of nanoparticles bio-medical
applications is determined by perspectives of their use for
multimodal bio-imaging and sensing. Informative and non-
invasive optical-spectroscopic methods are designed for the
detection and analysis of the NP interaction with target biological
systems. Presented work is focused on study of nanoparticles
interaction with biological tissues combining complimentary
methods to obtain versatile optical-spectroscopic information.
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Recent intense development of the nanoparticles (NP)
applications in the biology and medicine is in high degree
determined by new facilities opened by their multifunctional
use [1]. The NP multifunctional bio-medical applications
include first of all multimodal imaging with the NP like bio-
nano-probes [ 1, 2]; that implies application and development of
various methods of detection of NP interaction with target for
obtaining versatile and complementary information. It is
important that an imaging can be also combined with
simultaneous drug delivery and treatment [1]. On the other
hand combining different optical-spectroscopic methods allow
studies of mechanisms of processes in living systems involving
NP like a probes and discussion of the nanosafety problems.

To study the NP interaction with biological systems and
their models we are combining number of optical-
spectroscopic methods and discuss their optimal applicability
and informativeness. Previously, to explore the effects of
diamond nanoparticles (nanodiamonds, ND) with different
physicochemical properties on the developing zebrafish
embryo, optimize visualization in the embryo model, and
develop methods and criteria of the toxicity estimation we
combined confocal microscopy, 2-photon microscopy and
lifetime imaging [3]. To study ND interaction with tissues of
blood circulation system on the human and rat models, the
influence of ND of various surface properties on the blood
system functioning a confocal microscopy has been combined
with Raman spectroscopy and Raman mapping [4].

Presented work is focused on study of interaction of
different nanoparticles (NDs of different size and surface
properties; gold nanostars) with biological tissues, using the
models of mice skin. The optical non-invasive imaging
methods for both macro- and micro- imaging and visualization
are combined: optical coherence tomography (OCT),
fluorescence confocal imaging and fluorescence lifetime
imaging (FLIM). The results obtained wusing three
complimentary methods allow to observe comprehensively the
NP penetration and distribution in skin, and to discuss
penetration pathways for studied models and extension of the
obtained information for other model systems.

Applications of several complimentary methods of imaging
and spectroscopic analysis allow optimizing the experiments
taking into account the NP's and sample's properties and the
scientific problem in hand. Optimal combination of the
methods also opens ways for NP applications like advanced
marker or contrast agent for bio-imaging and for bio-sensing.
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