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Arthritis and the need for better modelling

e Arthritis is a group of diseases affecting 1 in 6 people in the UK, causing pain and disability. —l
* Arthritis is complex, involving and affecting all joint tissues e.g. cartilage, bone and synovium (figure 1). / ’

* Most existing treatments for arthritis focus of addressing symptoms, rather than causes and there is a 1 A\ VW[L —
need for new, ‘disease-modifying’ therapeutics. \ \
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——_  However, this search is hampered by a lack of
Phase 1 Phase 2 appr‘opr‘iate models. Figure 1: Normal (left) and arthritic (right) joint.
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an__  These systems are very inefficient, and consequently the current failure rate of new

drugs at the pre-clinical stage is around 90% (figure 2).
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* There is an urgent need for improved models of human musculoskeletal tissues to
support basic research and in which to test new therapies.

K Figure 2: Attrition in the drug discovery pipeline. y
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Organ-on-a-Chip
* ‘Organ-on-a-chip’ is a technology which combines biology and engineering to create
il . Top channel (Igtg)“:;d3;f§:s‘1“ei'ign improved models that more accurately recreate the tissue or organ of interest, by including:
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Chip-S1. The Chip-S1 . . . . .
ofo onsists of two cell * Extracellular matrix environment: Matrix molecules, topography, stiffness
P culture channels  Mechanobiology: Physiological mechanical stimuli as stretch & fluid shear.
separated by a porous e Infl . Is: P ] ki . /|
” Bottom channel membrane. nrlammatory signalis: I’O-Il’)f ammatory cytokines, immune cells
u
\ J
4 . . N
Organ-on-a-Chip Models of Human Musculoskeletal Tissues Low BMP2
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