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Connect pharmacokinetics (PK), pharmacodynamics (PD) and systems biology. This module
introduces systems pharmacology concepts, PK/PD modeling workflows and how to link drug
exposure to pathway and phenotype level responses for preclinical and translational research
questions.
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PK/PD Foundations & Systems Pharmacology

What PK, PD and systems pharmacology cover

A D M E  a n d  e x p o s u r e  c o n c e p t s  e f f e c t  a n d  r e s p o n s e

i d e a s  p a t h w a y  a n d  n e t w o r k  c o n t e x t

Use cases in preclinical and translational research

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

i d e a s  l i n k i n g  b i o m a r k e r s  t o  m o d e l s

Modeling ingredients and data types
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c o n c e n t r a t i o n  t i m e  p r o f i l e s  e f f e c t  a n d  b i o m a r k e r  t i m e

s e r i e s  c o v a r i a t e s  a n d  v a r i a b i l i t y  v i e w
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PK Models, Compartments & Dose Regimens

Compartment models and ADME intuition

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

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

Dosing routes and regimens (conceptual)

b o l u s  v s  i n f u s i o n  s k e t c h e s  o r a l  d o s i n g  a n d

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

PK parameters and summary metrics

C m a x ,  A U C  a n d  h a l f  l i f e  i n t u i t i o n  e x p o s u r e  w i n d o w s

a n d  t h r e s h o l d s  s t e a d y  s t a t e  c o n c e p t s

S e s s i o n  3
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PD Models, Exposure–Response & Pathways

Direct and indirect response model ideas

E m a x  a n d  s i g m o i d  E m a x  i n t u i t i o n  d e l a y e d  e f f e c t s  a n d

t u r n o v e r  v i e w  l i n k  m o d e l s  b e t w e e n  P K  a n d  P D

Exposure–response and variability awareness

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

c o n c e p t  s a f e t y  a n d  e f f i c a c y  w i n d o w s  v i e w

Systems pharmacology and pathways

p l a c i n g  P K / P D  i n t o  n e t w o r k s  m u l t i  t a r g e t  a n d

p a t h w a y  e f f e c t s  c o m b i n a t i o n  a n d  s e q u e n c e  c o n c e p t s
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Mini Capstone: PK/PD & Systems Pharmacology Case

Pick a small PK/PD and systems pharmacology scenario

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

Sketch PK and PD models and explore dose scenarios

s i m p l e  c o m p a r t m e n t  P K  s k e t c h  E m a x  o r  i n d i r e c t

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

Deliverables: notebook, diagrams and short summary

P y t h o n  o r  R  n o t e b o o k  P K / P D  b l o c k  d i a g r a m s  P D F  o r

H T M L  c a s e  s u m m a r y
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