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Commercial Bioimaging – Advanced Optical Microscopes
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Nanolive 3D Cell explorer

Access and user support



www.inl.int

Example - Bioimaging Solutions for R&D in Precise 
Personalized Health Tech 
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SERS-Based Single-Cell Multiplex Phenotyping

Oliveira, K., .. Diéguez, L., Abalde-Cela, S., Multiplex SERS Phenotyping of Single Cancer Cells in Microdroplets.

Optical Mater. 2023, 11, 2201500

Example
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Oliveira, K., .. Diéguez, L., Abalde-Cela, S., Multiplex SERS Phenotyping of Single Cancer 

Cells in Microdroplets. Adv. Optical Mater. 2023, 11, 2201500

Example - Bioimaging Solutions for R&D in Precise 
Personalized Health Tech 

SERS-Based Single-Cell Multiplex Phenotyping

Example



www.inl.int
9

SERS Characterization

Raman measurements were 

carried out in a 300R Confocal 

Raman microscope (WITec) using 

a 785 nm laser line grating (600 gr 

cm−1) as the excitation source and 

10× and 20× objectives. 

Acquisition of liquid samples, 

normalized to obtain a final 

concentration of Au of 1 mm, were 

performed for 1 s and five 

different scans (using objective 

10×). The Raman power was set at 

70 mW.

Oliveira, K., .. Diéguez, L., Abalde-Cela, S., Multiplex SERS Phenotyping of Single Cancer 

Cells in Microdroplets. Adv. Optical Mater. 2023, 11, 2201500

Cancer cells are labeled

with different SERS tags 

that recognize 

membrane proteins and 

encapsulated 

individually in 

microdroplets. 

Afterward, single cells 

within microdroplets are 

imaged by SERS 

spectroscopy.

Example - Bioimaging Solutions for R&D in Precise 
Personalized Health Tech 

SERS-Based Single-Cell Multiplex Phenotyping

Example
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Customized Bioimaging – Advanced Optical Microscopes

Dedicated development for specific needs, resolution, multifunctionality
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Nano-/ Microfabrication & Bioimaging
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Example 3D scaffolds

Costa B.N.L., Adão R.M.R., Maibohm C., Accardo A., Cardoso V.F., Nieder J.B. Cellular Interaction of Bone 
Marrow Mesenchymal Stem Cells with Polymer and Hydrogel 3D Microscaffold Templates. ACS Appl. Mater. 
Interfaces. 2022;14:13013–13024.

Example 3D scaffolds fabricated by two photon polymerization

Combination of Nano-/Microfabrication and advanced Bioimaging tools
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Example – label free mapping of a drug delivery system’s efficacy to deliver anti cancer drugs

Label free cellular bioenergetics via 
Multi-Photon Fluorescence Lifetime Imaging Microscopy (MP-FLIM)
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SyncRGB-FLIM Method based on ultrabroadband 
few cycle fs laser and FLIM detection

Consortium:

EP 19724610 (Europe) and EP 17047249 (US).

70 fs laser 7 fs laser

Maibohm et al. Biomed. Opt. Express, 2019 Project: ExtreMed

SyncRGB-FLIM a bioimaging technique for 
a label free 3D in vitro biomedical imaging 

140x140 µm 
x112µm
Spheroid of A469 
cells exposed to
anticancer drug

Label free cellular bioenergetics via 
Multi-Photon Fluorescence Lifetime Imaging Microscopy (MP-FLIM)
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Quantum photonic 
computing

Neuromorphic photonic 
computing

Quantum Photonics 

Photonic Integrated Devices 

❑ Photonic Integrated 
Circuits

❑ Near-field super-
resolution

❑ Nanothermometry
❑ Applications in 

nanomedicine
❑ Nonlinear few cycle 

lasers

Advanced Bioimaging and sensing

❑ Single Quantum 
emitters in 2D 
materials

❑ NV center in 
diamond based 
nanomagnetometry Proof of 

Principle Device 
Fabrication

Spiking

output

Light-spiking 

source
Light-spiking

detector

Adapted from: 
Optics & Photonics News (29) 2018

NanoLEDs, Photonic Sensors based e.g. 
on Mach Zehnder Interferometers, 3D 
microfabricated optical interconnects

Current and emerging research lines

HORIZON 2020, grant no. 101046790

❑ 3D scaffolding for 3D disease models
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