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Polymersomes are versatile drug delivery vehicles

. . Formulation
Polymersomes are nanoparticle vesicles

developed from the formation of amphiphilic
block copolymers

+ Self assemble into vesicles under with
hydrophilic fraction between 25 and 45%

+ Clinically approved polymers
+ Tunable properties
+ High MW payloads or multiple payloads

Co-delivery

Igbal, S.; Blenner, M.; Alexander-Bryant, A.; Larsen, J. ACS Biomaterials Science and Engineering. 2020. DOI: 10.1021/acs.biomac.9b01754



Polymersomes are versatile drug delivery vehicles
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Polymersomes can be effective but are also synthetic.

Healthy Control (-)
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A protein corona forms around polymersomes upon injection.

a Protein-repellent coating b Pre-coating strategy

Zwitterionic coating

Pre-coating L 3
. Cell
- C receptor
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protein Protein corona Target
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Nucleic acid | E
C Pre-adsorption versus chemical conjugation d cConjugation to protein corona
) ) ) : Antibody :
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nanoparticles changes upon

2 W proteing

injection, which impacts the
cellular interactions.

Aptamers conjugated to | Aptamers conjugated
equilibrated protein corona) to bare NP

Antibody physically
attached to NP !

Sahneh, F., et. al. PLoS One (2013). Mahmoudi, M., et. al. Nat Rev Mater (2023).



Cations impact polyethylene glycol conformation and hydration.
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PEGPLA Polymersomes are Modulated using Osmotic Pressure

S4800 5.0kV 4.2mm x80.0k SE(U)

decreasing inner volume 300 — 0.4
— n.s.

 0.35

_ _ g e e — —— —" ",
Diameter + SD Zeta Potential £ SD = 3
PDI £ SD & 200 * 3
(nm) (mV) g L - 025 5
©
- 145.5 + 6.1 416+17 0.05 + 0.02 % 150 % % r 0.2 §
g 100 § § % %  0.15 ;
+ 1909+1.3 -19.3+1.6 0.12 £ 0.01 o S
x F 0.1 X

N 50 ® Diameter
- 0.05
OPDI
0 0
0 1 2 3 4 5 5] 7 8

Day

L’Amoreaux, N.; Ali, A.; Igbal, S.. Larsen, J. Nanotechnology. 2020. doi: 10.1088/1361-6528/ab6bf1



Prolates encapsulate and deliver more payloads to cells.
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Chaotropic salts impact PEG and protein conformation.
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Hofmeister series salts change protein
and PEG conformation.

Yu, et al. Colloids and Surfaces A, 2024.
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Chaotropic salts impact PEG and protein conformation.

’ High Abundance Protein

High Polymer Affinity Protein

High Ion Affinity Protein

Ion that interacts with
Polymersome surface

Protein Corona
Composition Changes
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Different salts had varying affinities for PEG-b-PLA polymersomes.

Tabah, O.; Nichols, D.; Blake, A.; Witt, G. Larsen, J. Journal of Colloid and Interface Science. 2025.
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Only Ca2* formed a predominantly hard protein corona.

Post Serum Incubation
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Only Ca2* formed a predominantly hard protein corona.

Hard Corona =T §:  ASEEgetn 8. Y~ Soft Corona
* Seconds to minutes to LT L e we WS T o

form.
* High affinity proteins.
* Strongly bound proteins.

Hours to form.
Low affinity proteins.
Weakly bound proteins.

+ Interaction Protein- ; lnterafction Protein—
Nanoparticle. Protein.
+ Low dissociation constant. * High dissociation
constant.
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Tabah, O.; Nichols, D.; Blake, A.; Witt, G. Larsen, J. Journal of Colloid and Interface Science. 2025.



Strongly bound cations had a dramatic impact on composition.
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Protein corona composition changed amongst salts.
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20 most abundant proteins changed after incubation with CaCl,.

Protein Rank 0mM CacCl, 25mM CacCl, 50mM CaCl, 100mM CaCl,
1 Albumin OS Albumin OS Albumin OS Albumin OS
2 Alpha-2-HS-glycoprotein OS Alpha-2-HS-glycoprotein OS Alpha-2-HS-glycoprotein OS Alpha-2-HS-glycoprotein OS
3 Serotransferrin OS Serotransferrin OS Serotransferrin OS Serotransferrin OS
4 Alpha-1-antiproteinase OS Alpha-1-antiproteinase OS Alpha-1-antiproteinase OS Alpha-1-antiproteinase OS
5 Alpha-2-macroglobulin OS Alpha-2-macroglobulin OS Alpha-2-macroglobulin OS Alpha-2-macroglobulin OS
6 Alpha-fetoprotein OS Alpha-fetoprotein OS Alpha-fetoprotein OS Alpha-fetoprotein OS
7 Vitamin D-binding protein OS Vitamin D-binding protein OS
8 Fetuin-B OS Fetuin-B OS
9 Complement C3 OS Complement C3 OS Adiponectin OS
10 Serpin A3-1 OS Serpin A3-1 OS Serpin A3-1 OS Serpin A3-1 OS
11 Apolipoprotein A-1 OS Apolipoprotein A-l OS Apolipoprotein A-1 OS
12 Inter-alpha-trypsin inhibitor heavy chain H4 OS Inter-alpha-trypsin inhibitor heavy chain H3 OS | Inter-alpha-trypsin inhibitor heavy chain H4 OS
13 Antithrombin-Ill OS Adiponectin OS Adiponectin OS Prothrombin OS
14 Plasminogen OS Prothrombin OS
15 Alpha-2-antiplasmin OS Angiotensinogen OS
16 Kininogen-2 OS
17 Hemopexin OS Hemopexin OS
18 Alpha-1B-glycoprotein OS
19 Protein AMBP OS Kininogen-1 OS Angiotensinogen OS Protein AMBP OS
20 Alpha-1-acid glycoprotein OS Angiotensinogen OS

Tabah, O.; Nichols, D.; Blake, A.; Witt, G. Larsen, J. Journal of Colloid and Interface Science. 2025.

Adiponectin: Ca2* binding motif
Angiotensinogen: Ca?* in renin-angiotensin system




Conclusions

= Salt ions can change the shape of
polymersomes while maintaining their
properties.

= Divalent chaotropic salts bind more tightly
to PEG, impacting the isoelectric point of
proteins found in the protein corona.

= Calcium incubation leads to the most

biologically specific protein corona changes.

Protein corona composition can be

engineered on the surface of PEG-b-PLA
polymersomes.
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Thank you for your time and attention!
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