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PEG: From Chain Length to Conformation
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Brush Mushroom PEG Density (PEG/nm?)

« PEG conformation depends on chain length (Rf) and spacing (D).
 Low-MW PEG requires higher density to achieve brush structure.



Anti-PEG Antibodies: A Growing Concern

Pre-existing & Treatment induced anti-PEG antibody

at

Therapeutic efficacy loss & Adverse effect

Journal of Controlled Release, 2016, 244, 184-193.




How Anti-PEG Antibodies Recognize PEG
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Open cleft at Fab paratope PEG chain is captured within cleft by Flexible PEG cannot escape and
allows PEG initial surface conformational change whereby

Final complex is rt;ached once ACS Nano 15' 14022-14048 (2021)
area interactions.

PEG wraps nearly 360° around
exterior portion of ring.

begins interacting with exterior

tryptophan residue seals ring. surface of ring structure.

 PEG chains 2750 Da are sufficient for stable recognition by anti-PEG antibodies
Increasing chain length and flexibility further enhances binding affinity.



Dense Short-Chain PEG Brush to Minimize Recognition
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Mesoporous Silica Nanoparticles (MSNSs)

Gene/ Drug Deli\qary

Site-Specific\Targeting

;

Large pore volume (2.5-6 nm)
Easy functionalization
Controllable degradation rate
Biocompatibility

m High surface area (1000 m2/q)
m Tunable pore size

B Thermal & chemical stability
m Non/Low toxicity



Tunable PEG Brush Thickness and Density on MSN
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SAXS-confirmed brush PEG
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Brushed MSN-PEG500 Enables Superior Tumor Targeting

111n-labeled MSN-PEG500
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PEG500 Brush Drastically Reduces Antibody Recognition

Immunological Evasion in Vitro
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PEGylation Determines Toxicity and Efficacy in Immunized Hosts

In Vivo: Tumor-bearing Mice with Controlled Anti-PEG Antibody Titers: () Naive vs. Stronq responder group
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PEGylation Determines Toxicity and Efficacy in Immunized Hosts

DOX@MSN-PEG500

VS.

Lipodox (PEG2000)
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Doxorubicin dose: 8 mg/kg
Formulation-derived PEG dose:
* Lipodox (PEG2000): ~12.7 mg PEG/kg
* Dox@MSN-PEG500: ~35.4 mg PEG/Kkg
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Mild Responders Reveal Subtle Efficacy Impairment

In Vivo: Tumor-bearing Mice with Controlled Anti-PEG Antibody Titers: (ll) Weaker responder group

Primed only (i.e. “Weaker responder group’’)
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Hypersensitivity induced by Lipodox Is Complement-Driven

Mild responder
(half or full dose)
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Concluding Perspective
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Reduced Recognition by @ Brush-like PEGylation &
Anti-PEG Antibodies Anti-Fouling Effect
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