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The mission of the Subcutaneous Drug Development & 
Delivery Consortium is to collaboratively address the 
most pressing subcutaneous dosage and delivery 

issues and opportunities in a precompetitive manner 

Mission

Our vision is to transform patient care and improve 
patient outcomes leading fundamental advancements 

in subcutaneous drug development and delivery

Vision

Subcutaneous Drug Delivery & 
Development Consortium

https://subcutaneousconsortium.org/. 

https://urldefense.com/v3/__https:/subcutaneousconsortium.org/__;!!N3hqHg43uw!5_vsmWdTkatjtcDwkPFjAwB2C0qzlp962ZTxtmHIPy1ACmMcpohcu8Hk1htdo-3TYHJSefIfSio$


Subcutaneous Drug Delivery & 
Development Consortium
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Accelerating the development of novel technologies and 
tools for subcutaneous delivery of biotherapeutics 
subcutaneous delivery of biotherapeutics

David S. Collins, Manuel Sanchez-Felix, Advait V. Badkar, Randall Mrsny, Journal of Controlled Release, 221, (2020), p. 475-482
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Subcutaneous Drug Delivery & 
Development Consortium



Subcutaneous Bioavailability Challenges
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M. Sanchez-Felix, M. Burke, H.H. Chen, C. Patterson, S. Mittal, Predicting bioavailability of monoclonal antibodies after subcutaneous administration: Open innovation challenge, Adv Drug Deliv Rev, 167, (2020), p. 66-77

mAB Subcutaneous Bioavailability 
Challenge



M. Sanchez-Felix, M. Burke, H.H. Chen, C. Patterson, S. Mittal, Predicting bioavailability of monoclonal antibodies after 
subcutaneous administration: Open innovation challenge, Adv Drug Deliv Rev, 167, (2020), p. 66-77

mAB Subcutaneous Bioavailability 
Challenge



Develop & 
Validate Model

In-silico & In-vitro

Translation of Bioavailability

Bring Together Communities 
to Work on Needs

mAB Subcutaneous Bioavailability 
Challenge

M. Sanchez-Felix, M. Burke, H.H. Chen, C. Patterson, S. Mittal, Predicting bioavailability of monoclonal antibodies after 
subcutaneous administration: Open innovation challenge, Adv Drug Deliv Rev, 167, (2020), p. 66-77

Vision
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Classification system concept for mAbs: molecular transport vs catabolism extent 
Open Challenge

Subcutaneous Bioavailability Challenges



• General confusion on what we want from In-vitro assay(s)

• Is it:
• Amount retained at the site of injection
• Diffusivity
• Amount transported via lymphatic or blood capillaries
• Immune response risk assessment
• Absorption for in-silico modeling of PK
• Catabolism 
• SC Bioavailability

• Reality is that we will need different in-vitro assays; just as we have different 
assays for oral bioavailability for small molecules

mAB Subcutaneous Bioavailability 
Challenge



In-vitro Tools: Scissor
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In-vitro: Scissor and other systems
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• Investigated insulin and 4 mAB on the 
scissor system

• R2= 0.927 correlation between observed 
% SC bioavailability and diffused fraction



In-vitro: Scissor
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• Measured diffusion and profiles of the mAB’s from the injection chamber into the 
larger volume chamber (6 hours)

• Curve fitting analysis of these profiles using the Hill equation identified parameters 
that were used, along with physiological properties for each mAB, in a partial least 
square analysis to define a relationship between molecule and formulation properties 
with clinical PK. 

• Profile characteristics of diffusion provided a strong predictive correlation for these 8 
mAB’s

• Invitro tool provides a useful tool to predict the impact of the molecule and formulation 
properties that has the potential for predicting clinical outcomes. 



In-vitro Scissor
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Investigating the subcutaneous 
injection site simulator for the 
administration of oligonucleotides

Karin Somby



Skin-on-chip model
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Collaboration partner: MIT (Professor Roger 
Kamm, Postdoc Giorgos Pavlou)

On-chip In vivo

Lymphatic chip

Lymphatic capillaries

Project goal: implement the skin-on-chip model to assess lymphatic absorption of a panel 
of internal mAbs and perform IVIVC with clinical bioavailability data

• The skin-on-chip models the
subcutaneous
interstitium and lymphatic vasculature

• Used to quantify mAb lymphatic drainage as
key predictor of sc bioavailability (based onprevious  data  from  MIT in  collaboration  with

Amgen)
Serrano, J. C. et al., 2022



Skin-on-chip model
Pinpointing IgG aggregation

Model is able to detect the effect of IgG aggregation on lymphatic absorption: 
implications for mAb and formulation optimization

1. Induce and characterize IgG aggregates 2. Lymphatic absorption

Scale bar = 5 µm

Jillian Handel, Gabriela Misiewicz & Adriana Martinez Ledo
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In Vitro–In Vivo Correlation: NVS mAbs

Clinical data On-chip IVIVC

✱✱✱✱

William Tschantz

Mean ± SD of four independent experiments; One-way ANOVA
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The good IVIVC for the 5 mAbs tested supports the hypothesis that the main event(s) that impacts
bioavailability is occurring in the subcutaneous region



• Subcutaneous bioavailability and PK will probably require more than one 
in-vitro model

• Community is not clear on what it wants from In-vitro assays

• Great advancements in in-vitro assays have been made over the last 5 years 

• Consortiums are being formed to address known risks and gaps 

• Multiple high-dose and high-volume formulation subcutaneous options are 
being advanced that will require in vitro models to de-risk development

• The Subcutaneous Drug Delivery & Development Consortium will be 
releasing its 2nd “open” SC bioavailability challenge

Summary
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Experimental workflow

Day 0 Day 1 Day 2 Day 3 Day 4

Seeding of LECs

1. Induction of flow
2. Addition of growth factors

Medium 
change

Medium
change Analysis

▪ Model characterization
▪ Interstitial flow velocity
▪ Lymphatic capillary morphology

▪ Lymphatic absorption assay

Lymphatic sprouting starts

LEC: Lymphatic Endothelial Cell
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Relevant lymphatic physiology 
on-chip
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Gabriela Misiewicz



Lymphatic absorption assay
Low flow

to mimic physiological 
interstitial convective 

transport

Ned Kirkpatrick 
Ishan Gupta

Imaging outlet:
Confocal microscope
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NVS mAbs
IVIVC


