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Stealth polymers in nanomedicine
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Stealth polymers in nanomedicine
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Stealth polymers in nanomedicine Alternatives to PEG
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Polysarcosine star dendrimer drug delivery platform astrazeneca [

Dendrimer core
G5 poly(L-lysine) (PLL)
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n= 28, 56, 100

Polysarcosine (pSar) stealth layer
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Synthesis and Characterization of Dendrimer-Based Polysarcosine
Star Polymers: Well-Defined, Versatile Platforms Designed for Drug-
Delivery Applications

Richard M. England,* Jennifer L. Moss, Anders Gunnarsson, Jeremy S. Parker, and Marianne B. Ashford

Cite This: Biomacromolecules 2020, 21, 3332-3341 I:I Read Online
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PET/CT

Three drug-free pSar star dendrimers for bioD/PK study

Medium
SD56

Aim:
Immunocompetent healthy mice

Study the effect of pSar chain length on:

Biodistribution

Pharmacokinetics *  RES uptake

Immunocompetent tumour bearing mice

Quantify tumour accumulation

Study effect of disease burden on:

Biodistribution

Pharmacokinetics *  RES uptake
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Zr-89 radiolabelling strategy AstraZenecal 2 P

Functionalisation [. =¢-NH, 3= = p-NCS-Bz-DFO 3= = NHS—AF647] Radiolabelling
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HEPES, pH 6.8 -7.2,
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Data represent the mean + SD (n= 3).
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Biodistribution of pSar star dendrimer in healthy mice
1.5h 24 h 48 h 72 h 96 h 96 h max

21

M

Maximum intensity projection PET/CT images after IV injection of 89Zr/AF647 labelled SD28 (~3.5 MBq, ca. 2.5 x10'® particles) in immunocompetent healthy
female BALB/c mice, (13 weeks, n=4) at 1.5, 24, 48, 72 and 96 h p.i.

min

Data expressed as percentage of injected activity (activity in organ/total injected activity) per gram of tissue (%IA/g). Unpublished 6



Biodistribution of pSar star dendrimers in healthy mice

In vivo biodistribution

AstraZeneca

MIP PET/CT images after IV injection of 8Zr/AF647 labelled

SD28/56/100 (~2.8 MBq, ca. 25 x10' particles) in
immunocompetent healthy female BALB/c mice, (13 weeks, n= 4) at
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Data expressed as percentage of injected activity (activity in organ/total injected activity) per gram
of tissue (%IA/g). Data represent the mean + SD (n= 3—-4). p=* < 0.05, ** < 0.01, *** < 0.001
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Biodistribution of pSar star dendrimer in 4T1 tumour bearing mice
1.5h 24 h 48 h 72h 96 h 96 h max

40

118.5 %IA/g

- ) 2

min

Maximum intensity projection PET/CT images after IV injection of 89Zr/AF647 labelled SD100 (~2.5 MBq, ca. 2.5 x10"® particles) in 4T1 tumour bearing
immunocompetent female BALB/c mice, (13 weeks, n=4) at 1.5, 24, 48, 72 and 96 h p.i.

Data expressed as percentage of injected activity (activity in organ/total injected activity) per gram of tissue (%IA/g). Unpublished 8



In vivo biodistribution

Tumour
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Data expressed as percentage of injected activity (activity in organ/total injected activity) per gram
of tissue (%IA/g). Data represent the mean + SD (n= 3—-4). p=* < 0.05, ** < 0.01, *** < 0.001
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Biodistribution of SD100 in healthy vs 4T1 tumour bearing mice

In vivo biodistribution

AstraZeneca
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Uptake of SD100 in orthotopic model of NSCLC AstraZeneca
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Coronal and transverse PET/CT slices after IV injection of 89Zr/AF647 labelled SD100 (~0.5 MBq, ca. 2.5
x1075 particles) in female BALB/c nu/nu mice bearing orthotopic H460 lung tumours, (20 weeks, n= 2) at

96 h p.i.
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Conclusions

pSar functionalisation proportionally prolongs the blood circulation time of star dendrimers
» Positive correlation between pSar chain length and blood t;, (26 — 45 h, SD28 — SD100)
« pSar SDends remain in blood circulation 96 h p.i. (11, 16.5 & 18 %IA/g for SD28/56/100 respectively in healthy mice)

High passive tumour uptake for both SD28 and SD100
« 15.5and 18.5 %lA/g for SD28 and SD100 respectively
* Longer t,,, = higher tumour uptake

pSar SDends preferentially accumulate in tumour over RES organs

pSar is promising alternative stealth polymer to PEG

Future work

Evaluate biodistribution of pSar star dendrimers at a cellular level
Localisation in liver, spleen and tumour
Evaluate effect of drug loading on the biodistribution and evaluate therapeutic effect (SD100)

Investigate if repeat administration promotes accelerated blood clearance
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