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SINTEFs nanoparticles for cancer therapy

�{ Biocompatible and degradable materials (polymers, lipids)

�{ High drug encapsulation efficiency and controllabledegradation rate

�{ Size approx. 100 nm

�{ Encapsulation of 
• Cytotoxic/cytostatic drugs
• Biologics 
• Contrast agents

�{ Various administration routes 

�{ Dedicated nanomedicine lab for sterile and safe handling of nanomedicines

Sulheim et al, J Nanobiotechnol14 (2016); Snipstad et al, Cytometry Part A (2016); Mørch et al, Contrast Med Mol I 10 (2015), Åslund et al.Molecular 
Pharmaceutics14 (8 (2017)



Active or passive targetingof tumors
for increased accumulationof drugs

Ultrasound-mediated drugdelivery
for enhanced EPR effect

Long lasting injectables
for localtreatment of cancer in body cavities

Cancertherapy applications



Active or passive targetingof tumors
for treatment of triple negative breastcancer 

and non-small lung cancer

Long lasting injectables
for treatment of cancers in body cavities

PBS          Novel system       Free drug

Ultrasound-mediated drugdelivery
for treatment of breastand prostatecancer, and 

treatment of braincancer (glioma)

Nanoparticles only Lung-targeting formulation

Nanoparticles in rat brain
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• 4 fully automated liquid handling robotic systems 
for robotized: 
• Cell cultivation with spectrometric or image-based readouts

• Screening

• Analysis

• Sample prep

• High capacity (> 90.000 wells per week)

High throughput screening facilities at SINTEF



• 4 x GC-MS
• 6 x LC-SQ 
• 9 x LC-QQQ
• 2 x LC-QTOF 
• FT-ICR (with MALDI source)
• 2 x MALDI TOF/TOF 
• Field flow fractionation (FFF)
• ICP-MS
• RapidFire
• SemiprepLC systems

10

Mass Spectrometry Facilities at SINTEF

FT-ICR-MS ultra highresolutionMS-
identification. ESI/APCI/APPI ionisation
MALDI source, GC and LC-compatible

Uniquepossibilities for advanced research-based analysis ICP-QQQ-MS(RI, UV, MALS)

• AssymetricFlowFFF
• CentrifugalFFF
• ThermalFFF

RapidFire– ultrarapid MS analysis
Screening of >10000 samples / day

LC-MS-QQQ trace analysis (ppq sensitivity)

6 LC- SQ
9 LC-QQQ

FFF - Field FlowFractionation
Characterizationof nanoparticles, polymers, 
viruses, and aggregates

ICP-MS-analysisof
elements/metals

MALDI TOF/TOF

MALDI imaging



SINTEF is corepartner in The European Nanomedicine
CharacterisationLaboratory



SINTEF offers expertiseon characterisationof nanomedicines

Advanced physico-chemical characterisation covering:

• Size, sizedistribution, concentrationand zetapotential ofnanoparticles(NTA, DLS and FFF)

• Drug loading, loadingefficiencyand contamination(LC-MS/MS)

• Drugreleasein complexmedia (serum, plasma)

• Surface characterization(1H-NMR,  XPS, MALDI-TOF, MALDI-FT-ICR)

• Morphology(S(T)EM)
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In vitro assays

• More than 70  mammalian cell lines available
In vitro efficacy and toxicity by standardized EUNCL 
methods

• 2D and 3D in vitro assays
High throughput screening using 3D cell culture models for 
improved in vivo relevance

• Fully automated in vitro model systems
Barrier assays: colon, lung, blood-brain-barrier 

Transwelldiffusion assay
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In vivo studies 

• Efficacystudies 
Variousanimal disease models(orthotopic, subcutaneous, spontaneous)    
Variousrodent strains (immunocompetent, immunodeficient)

• Ultrasound-basedtreatment
Openingof biologicalbarriers

Liver 
Spleen

Kidney

Ultra-
sound

Non-smalllung
cancer model

Rat braintreatedwith microbubbles
and ultrasound



In vivo studies
• Imaging

MR, ultrasound, optical

• Biodistribution andpharmacokinetics
Whole animal imaging, LC-MS/MS and confocallaser scanningimaging

• Blood circulation time

Liver 
Spleen

Kidney

Ultrasound imagingof microbubbles(GE 
Vivid E6, clinicalscanner)



Mass spectrometry group

Biotechnology group Polymer particles and 
surface chemistry group
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