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“Complex generics are products that have 
complex active ingredients, formulations, dosage 
forms, or routes of administration, or are complex 
drug-device combination products.”

https://www.fda.gov/drugs/generic-drugs/complex-generics-news

https://www.fda.gov/drugs/generic-drugs/complex-generics-news
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O p t i o n  a v a i l a b l e  f o r  t h e  

s i m p l e s t f o r m u l a t i o n :

…  a n d  s o m e  o t h e r  d r u g  

p r o d u c t s  ( s e e  P S G s )
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Ophthalmic Drug product Bioequivalence 

In Vivo

Clinical 

studies 
Pk or PD endpoint 

Allows Q1/Q2/Q3 

differences
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PK Endpoint Studies

B E  c a l c u l a t i o n  b a s e d  o n  

o b s e r v e d  l o c a l  c o n c e n t r a t i o n s :  
- H i g h  v a r i a b i l i t y

- O n e  s a m p l e  p e r  p a t i e n t  

➔ P a r a l l e l  d e s i g n

- C o - m o r b i d i t i e s  a n d  c o -

t r e a t m e n t s

- C r o s s - o v e r  d e s i g n  p o s s i b l e  i n  

s o m e  r a r e  c a s e s
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PD Endpoint Studies

P D m e a s u r e m e n t s :
- I O P
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PD Endpoint Studies

Ef
fe

ct

…

…
B E  c a l c u l a t i o n  b a s e d  o n  P D  

e f f e c t :  
- H i g h  v a r i a b i l i t y

“ H o w e v e r ,  c o m p a r a t i v e  c l i n i c a l  e n d ‐ p o i n t  B E  s t u d i e s  a r e  c o s t l y ,  a n d  t h e y  c a n  

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

a n d  c l i n i c a l  r e s p o n s e  r e l a t i o n s h i p  i s  f l a t . ”
Z h a o  e t  a l .  2 0 1 9  C P T - P S P
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The issue
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Site of action
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PBPK
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Aim:
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Aim:
Validate the OCAT model for ophthalmic ointments

Equations
Models
Data

Model development for 
validation compound

(Fluorometholone suspension)

Model Validation

Model Validation:
Fluorometholone 

Ointment
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• How can PBPK modeling be used to accelerate the 
development of ophthalmic generic drugs?

• What can we learn using PBPK model?

➔What can we do using PBPK model?
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I n i t i a l  f o c u s  o n  o p h t h a l m i c  

s o l u t i o n s :

→ s i m p l e s t  d o s a g e  f o r m

P K e x t r a p o l a t i o n  o n l y

T h r e e c a s e  s t u d i e s  ( p u b l i s h e d ) :

- l e v o f l o x a c i n

- m o x i f l o x a c i n

- g a t i f l o x a c i n
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P B P K - b a s e d  c l i n i c a l  P K  

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

p r e d i c t i o n  o f  o c u l a r  e x p o s u r e  i n  

h u m a n s ,  o n c e  v a l i d a t e d b a s e d  o n  

p r e c l i n i c a l  r a b b i t  d a t a .
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Conclusions

• B E  e v a l u a t i o n  o f  o p h t h a l m i c  d r u g  p r o d u c t s  i s  a  c h a l l e n g e  

l i m i t i n g  a c c e s s  t o  a f f o r d a b l e  d r u g s  f o r  t h e  U S  p a t i e n t s

• P K  a n d  P D  c l i n i c a l  s t u d i e s  p r e s e n t  s i g n i f i c a n t  l i m i t a t i o n s  f o r  

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

• O c u l a r  P B P K  m o d e l s  p r e s e n t  a n  i n t e r e s t i n g  a p p r o a c h  t o  

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

p r o d u c t s

• T h e  O C AT  m o d e l  d e m o n s t r a t e d  i t s  a b i l i t y  t o  p r e d i c t  t h e  

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

r a b b i t  d a t a

• A d d i t i o n a l  r e s e a r c h  i s  o n g o i n g  f o r  o t h e r ,  m o r e  c o m p l e x ,  

d o s a g e  f o r m s .  
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Thank you!




