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Learn how to construct and analyze multi scale models that connect cellular dynamics to tissue
level behavior and organ scale physiology. This module covers conceptual foundations, common
coupling strategies, numerical considerations and practical workflows that bridge in vitro, in vivo
and in silico views.
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Foundations of Multi Scale Modeling

Why multi scale models for biology and medicine

m o l e c u l a r  t o  o r g a n  s c a l e  t h i n k i n g  t o p  d o w n  v s

b o t t o m  u p  v i e w s  e x a m p l e  u s e  c a s e s

Types of models across scales

O D E  a n d  P D E  b a s e d  m o d e l s  a g e n t  b a s e d  a n d  c e l l u l a r

a u t o m a t a  l u m p e d  v s  d i s t r i b u t e d  d e s c r i p t i o n s
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Concepts of scale separation and coupling

t i m e  s c a l e  s e p a r a t i o n  s p a t i a l  r e s o l u t i o n  c h o i c e s

i n f o r m a t i o n  f l o w  b e t w e e n  l e v e l s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Coupling Cellular & Tissue Level Models

From single cell dynamics to tissue behavior

c e l l  s t a t e  m o d e l s  a n d  f a t e  d e c i s i o n s  c o n t a c t ,

s i g n a l i n g  a n d  m e c h a n i c s  e m e r g e n t  t i s s u e  p a t t e r n s

Coupling strategies and numerical workflow

o p e r a t o r  s p l i t t i n g  i d e a s  c o - s i m u l a t i o n  a p p r o a c h e s

d a t a  e x c h a n g e  b e t w e e n  s o l v e r s

Examples in development, cancer and regeneration

p a t t e r n i n g  a n d  m o r p h o g e n e s i s  t u m o r  g r o w t h  i n

t i s s u e  c o n t e x t  w o u n d  h e a l i n g  s k e t c h e s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Organ Scale & Hybrid Approaches

Organ level and whole body models

l u m p e d  p h y s i o l o g y  m o d e l s  c o m p a r t m e n t  a n d  f l o w

m o d e l s  l i n k i n g  t o  P K  P D  s t y l e  m o d e l s

Hybrid and surrogate modeling ideas

m e c h a n i s t i c  p l u s  d a t a  d r i v e n  r e d u c e d  o r d e r  a n d

m e t a m o d e l s  t r a d e o f f s  b e t w e e n  s p e e d  a n d  d e t a i l

Multi scale calibration and validation challenges

d a t a  a t  d i f f e r e n t  s c a l e s  c o n s i s t e n c y  a c r o s s  l e v e l s

http://www.nthrys.com
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a v o i d  o v e r f i t t i n g  a t  o n e  s c a l e
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Mini Capstone: Multi Scale Workflow

Pick a simple multi scale question and define levels to model

T h e o r y  p l u s  g u i d e d  p r a c t i c a l

Implement a small two scale prototype and explore scenarios

s i m p l e  c e l l  a n d  t i s s u e  c o u p l i n g  p a r a m e t e r  o r  i n p u t

s c a n s  b a s i c  r o b u s t n e s s  c h e c k s

Deliverables: notebook, schematic and short summary

P y t h o n  o r  R  n o t e b o o k  d i a g r a m  o f  s c a l e s  a n d

c o u p l i n g s  P D F  o r  H T M L  s u m m a r y
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