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PRISMAP project

Development of new radiotheragnostic agents based on natural nanoparticles 
(exosomes) radioactively labeled with the novel therapeutic and diagnostic 

isotopes Terbium 161.
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Nanoparticles theragnostics

Ø Large surface-to-volume ratios

Ø An arsenal of surface functionalization 
possibilities (functional groups)

Ø Capacity to carry large amounts of cargo

Ø Enhance permeability retention effect (EPR)



STRUCTURE AND APPLICATIONS FROM BENCH TO BEDSIDE

Pubmed: liposomes + preclinic +
Ø Diagnostic : 12.873
Ø Therapy: 22.131

Liposomes and nanotechnology

Ø Drug cargo
Ø Superficial modification



ØExtracelullar vesicles endosomal origin
Ønanometric size: 50 – 150 nm
ØExtracellular communication.
ØStructure: lipid bilayer (liposomes)

Biological functions:
Ø Cell-cell communication
Ø Disease progression
ØTumor evolution

Natural NPs with biological function

Exosomes (SEVs) : natural liposomes



Advantages

ØVs synthetic nanoparticles (liposomes): Biocompatibility, biodegradability
ØVs other exosomes: 

- Economic
- Scalable
- Robust in degrading conditions (Pieters, B.C., et al., 2015)
- Non-immunogenicity and cross-species tolerance (Munagala, R. et al., 2016) 
- Resistant

v Drug delivery: structure like liposome
v Early detection: biomarkers

Applications:

Goat milk exosomes as natural liposomes
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MOLECULAR IMAGING

Optical imaging Nuclear imaging



99mTc 4+
30 min, 25ºC

A.- Radiosynthesis B.- Passive incorporation

D.- TEM (microscopy) E.- RadioHPLC (purity)
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C.- Stability (in vitro)

114 nm

M. I. González,…, B. Salinas, Nanomaterials. 2020.
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► Intravenous administration

► Intraperitoneal administration

► Intranasal administration

M. I. González,…, B. Salinas, Nanomaterials. 2020.
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MOLECULAR IMAGING

Optical imaging Nuclear imaging



B.- Flow citometry and yield of labelling

C.- Physicochemial characterization D.- In vitro stability (PBS):

SCy-MiExo BDP-MiExo

99.65 %

99.98 %

González, M.I, … , B Salinas. Biomedicines, 2021

ü Milk Exosomes ü Tumor Exosomes

Covalent labelling
A.- Reaction



• High sensitibity
• Visualization (in vitro, histology)
• Non-ionizing radiation

• High sensibility
• Quantification of PK
• Non depth penetration issues
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D.-Fluorescence

0 20 40 60 80 100
0
4
8

12
16
20
24
28

mm

C
/m

m
 x

 1
00

0

C.-iTLC
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Dual labelling and characterization

D Herreros,, …, B Salinas. submitted, 2022
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In vitro assessment (Radioactive and optical)

b) Confocal

D Herreros,, …, B Salinas. submitted, 2022
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In vivo validation
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A.- In vitro evaluation
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Take home message

Labelling of exosomes has allowed us to confirm not only the diagnostic 

capacity of the nanoparticles in tumor models but also the evaluation of the 

biological behavior for further use as DDS or imaging agent
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PRISMAP project

Development of new radiotheragnostic agents based on natural nanoparticles 
(exosomes) radioactively labeled with the novel therapeutic and diagnostic 

isotope Terbium 161 (161Tb).
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1.- Labelling 161Tb

2.- In vitro (161Tb)

3.- In vivo (161Tb)

PRISMAP project

,

161Tb
161Tb +
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PRISMAP project

What does the Prismap consortium offer us?

Ø Limited access to cyclotrons and new radionuclides

Ø New field of research in Spain

Ø PRISMAP: ideal platform for the development of new lines of research 

How did Prismap come into our life?

Previous studies in collaboration with TUM on 177Lu labelling of exosomes à Dr. Weber and 
Dr. Kossatz
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