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Antibodies: The Precision Polymers

Goulet et al, 2019. https://doi.org/10.1016/j.xphs.2019.05.031



Antibodies: Highly tuneable biopolymers

Modifications Biological effects/ Outcomes

CDR (Fab) polymorphisms Binding affinity 

Fab & Fc-domain grafting Reduced immunogenicity

Fc-domain polymorphisms & 
glycosylation

Clearance & PK (FcRn)
Immunomodulatory (Fc-receptors)

Reformatting

Hydrophilicity Stability

Conjugation

Fluorophores, IR dyes etc.

Antibody Drug Conjugates (ADC)

Antibody Radionuclide Conjugates (ARC)



Antibody-based formats & properties

Ghosh et al., Mol Pharm, 2022, 19, 5, 1233 1247 



Glypican-1 targeting 

Miltuximab®  

Miltuximab®  

Clinical stage 

anti-GPC-1 antibody

Glypican-1 targeting antibody: Miltuximab

Ghosh et al., EOBT (2022); doi.org/10.1080/14712598.2022.2033204

Glypican-1: A cell-surface Heparan 
Sulphated Proteoglycan



Glioblastoma: Challenges to treatment



3D GBM Tumour Spheroid Model
A. Glioblastoma Spheroid Formation

1. U-bottom wells 2. Hanging drop 3. Agar bed

B. Spheroid Viability

D. GBM Spheroid Histology

H&E
Antibody-Cy5

IHC

Tumour Spheroids: Advantages

➢ Resembles in vivo tumours

➢ Mimics drug interactions

➢ Allows HT drug screening

➢ Reduces animal testing

C. Antibody-Cy5 uptake

Flow 

cytometry

GBM cells– Antibody-Cy5     Microglia – CellTrace CFSE

Cell nucleus – Hoechst         Dead cells – Propidium Iodide

E. GBM-Microglia Multicellular Spheroids in a 

dynamic microfluidics model Thanks: Amber Prior



Antibody-Desferoxamine (DFO)

Complex with [89Zr]

Chelation of Miltuximab  with DFO 



Workflow: Radiochemistry, QC and in-vivo Imaging



In vivo biodistribution of [89Zr]-Miltuximab

Ghosh et al., Mol Pharm 2023
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▪ Comparison among formats:
– Impact of molecular size 

– Impact of Fc region 

– Impact of avidity on PK & BioD 

▪ Feasibility of use:
– In terms of tumour uptake

– Distribution across tumour

– Clearance profiles

Comparing antibody-based formats as PET agents

Ghosh et al., Mol Pharm 2023



Ghosh et al., Mol Pharm, 2022, 19, 5, 1233 1247 

Novel antibody delivery strategies to the brain
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