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Prolonged circulation of drugs – better targeting

• More selective
• More efficient
• Higher efficacy
• Less off-target side effects

NANOMEDICINE IS VERY PROMISING!!
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INTRODUCTION

Where is the gap?

Production

- Reproducibility
- Scalability
- Quality control
- Can it be produced under GMP?

BiologyBiology

- Which is the biodistribution of the NSs?
and the in vivo stability? 
and the biological fate?
and the toxicity in vivo?
and the efficacy?

More Biology

- Is the NP working in more than one model?
- Is it more efficacious than the drug alone? 

Others

- Patenting issues
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Are we using the correctAre we using the correct
administration route?
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Lung administration can be an option
when the lung is the target organ

- Lung cancer

- Lung infection- Lung infection
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Antimicrobial peptides (AMPs) Nanocarriers
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Nanosystems

Higher residence time
Higher stability
Higher efficacy
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Some questions

Lung administration…

• Which is the best way to administer the NSs in the preclinical setting to
mimic administration in humans?mimic administration in humans?

• Which the dose actually reaching the lungs?

• Is it uniformly distributed within the lungs?

• PK properties? (distribution, residence time, elimination…)

• Biological fate/stability? Are the NCs and the drugs staying together?

• Therapeutic efficacy?

• Toxicity in vivo?
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IN VIVO IMAGING
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Emitter Technique

Positron emitter PET 

Gamma emitter SPECT
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SPECT-CT

Administration 
into animal
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Administration 
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Administration way: Regional distribution

HUMANS RODENTS

How can we mimic administration by aerosol 
inhalation in rodents?
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Administration way: Regional distribution

Intratracheal nebulization inhalation

Vacuum 
pump

950 mbar 

BC

Solution of 
Labelled species

A

Flow meter

P = 4.5 bar

Are both techniques equivalent?
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Administration way: Regional distribution

LABEL THE AEROSOL

proton

[18O]H20

[18F]F-

18O(p,n)18F

NaCl/H2O

Na[18F]F
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Administration way: Regional distribution

ADMINISTRATION IMAGING

PET-CT



NANOMEDICINE FOR LUNG INFECTION

Administration way: Regional distribution

Intratracheal nebulization



NANOMEDICINE FOR LUNG INFECTION

Administration way: Regional distribution

Intratracheal nebulization



NANOMEDICINE FOR LUNG INFECTION

Administration way: Regional distribution

Intratracheal nebulization

A B
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Administration way: Regional distribution

Inhalation
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Administration way: Regional distribution

Inhalation

0.1% of the aerosol reaches the lungs
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Administration way: Regional distribution

Intratracheal nebulization
100% in the lungs

Non uniform distributionNon uniform distribution

Aerosol inhalation
0.1% in the lungs

Uniform distribution
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What about the drug?
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Residence time of the drug in the target organ?

TIME

t=0 t=3 h t=6 h t=9 h t=15 h t=24 h
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Residence time of the drug in the target organ?
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Residence time of the drug in the target organ?

t1/2=1.65 h
t1/2=4 h
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Residence time of the drug in the target organ?

40 min 80 min
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And the carrier?

??
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And the carrier?



TAKE HOME MESSAGE

• Pulmonary administration is an alternative when the lung is the target organ

• Administration tools should be considered at the preclinical stage

• Labelling and nuclear imaging can help in:

• Determining regional distribution

• Getting PK information
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