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Estab lishe d  in  2 0 2 0 , The  Ce n te r fo r Re se arc h  on  
Com p lex Ge ne ric s (CRCG) is  a  c o llab ora tion  

b e twe e n  the  Un ive rsity o f Maryland , the  
Un ive rsity o f Mic h ig an , and  the  FDA. 

Ab ou t  
CRCG

Increase access to safe and effective generic drugs through 
enhanced  infrastructure /communication, ed ucation, and  
research collaboration across ind ustry, acad emia and  the  FDA.

Our Miss ion

We are  d ed icated  to  ad vancing  p rog rams that stimulate  scientific  d ialog ue , 
d isseminate  current insights, and  g enerate  new knowled g e  about complex 
g enerics in  support of the  FDA’s mission to  p romote  and  p rotect the  pub lic  health . 



INFRASTRUCTURE & 
COMMUNICATION

Establishing core program 
infrastructure  and  enhancing  
communications to advance  

complex generics 
d eve lopment

EDUCATION & 
TRAINING

Provid ing  ed ucation and  
training  throug h workshops, 

web inars, hand s-on 
demonstrations, and  on-site  

visits

COLLABORATIVE 
RESEARCH

Conducting  collaborative  
research and  enab ling  p ilot 

research p rojects and  
technolog ical deve lopment

Prim ary Goa ls  of the  CRCG 



OCTOBER 7  - 8

Scientific and Regulatory Considerations for Assessment of 
Immunog enicity Risk for Generic Pep tid e  and  Oligonucleotide  Drug  

Prod ucts: Present State  and  Future  Directions

NOVEMBER 7

Upd ates on Approaches to Accep tab le  In takes of Nitrosamine  Drug  Substance  Re lated  
Impuritie s (NDSRIs) and  Bioequivalence  Assessment for Reformulated  Drug  Products

DECEMBER 4  - 5

Navigating  the  Transition  to Low Global Warming  Potential Prope llants

UPCOMING 2024  In -Pe rson   (& Virtua l)
Workshop s  & Tra in ing

1 4  Ed u c a t ion a l 
Worksh op s  & 
Tra in in g  
Com p le te d

2 7 ,4 0 0 + 
Re g is te re d



Re se a rc h  Pro je c ts



Ong oing  Eng ag e m e n t to  Ad vance  Com p le x 
Ge ne rics  Prod uc t De ve lop m e n t 

750+ engagements with key complex generics players to understand challenges and 
opportunitie s in  ad vancing  complex g enerics p rod uct d eve lopment 



In d u s try En g a g e m e n t  a n d  Re se a rc h  
Me th od olog y



Ke y Top ics  
Im p ac ting  
Ge ne ric  
Ind us try 
Stake hold e rs

Tim e line ss  of g u id e line s , com m unica tion

Nitrosam ine s

Drug  De vice  Com b ina tion  and  Hum an  
Fac tor Stud ie s

In te lle c tua l p rop e rty

Clin ica l Tria l De s ig n  and  Alte rna tive  
Ap p roache s  to  End  Poin t

Charac te riza tion  of Com p le x Ge ne ric s
• Com p le x Form ula tions  and  Exc ip ie n ts
• Pe p tid e  Im m unog e n ic ity



Challe ng e s  with  cha rac te riza tion  of com p le x 
g e ne ric s



Nitrosam ine s  
a re  an  e ve r-
g rowing  
conce rn  in  
the  g e ne ric  
ind us try

• Com p le x n itrosam ine s  im p ac t la rg e  num b e r of p rod uc ts
• Inc re ase s  d e ve lop m e n t cos t and  tim e line
• Difficu lt to  con tro l sup p ly cha in , le ad ing  to  p ote n tia l shortag e s
• Lack of ana lytica l s tand a rd s  and  c la rity in  the  g u id ance  

re g a rd ing  lim its , lack of e xp e rtise  on  com p le x n itrosam ine s , 
m e thod  d e ve lop m e n t and  risk a sse ssm e n t

• Com p le x n itrosam ine s  re q u ire  org an ic  syn the s is  of s tand a rd s  
for ana lytica l d e ve lop m e n t

• Analytica l cha rac te riza tion  is  com p lica te d
• Issue s  with  form ula tion  s tab ility long  te rm  and  n itrosam ine  

le ve ls  d uring  m anufac tu ring  s tag e , com b ina tion  of API and  
e xc ip ie n ts

• Sim p le  and  com p le x n itrosam ine s  a re  tre a te d  the  sam e  b y the  
g u id ance

• No toxicolog y d a ta  is  ava ilab le  for com p le x n itrosam ine  a s  we ll 
a s  lim ite d  d a ta  for s im p le  n itrosam ine s

• Use  of life tim e  e xp osure  n itrosam ine  lim its  for p rod uc ts  with  
on ly 1  we e k tre a tm e n t



.

Drug -d e vice  com b ina tion  p rod uc ts  and  hum an  
fac tor s tud ie s  p ose  un iq ue  cha lle ng e s

• Human factor studies are expensive, never identical to RLD, evaluated quantitatively rather than qualitatively yielding 
little meaningful information about safety and effectiveness, burdensome for highly variable RLDs

• Need for guidance regarding acceptable non -inferiority margins in comparative use human factors studies

• Need for a common ground where ‘other differences’ between test and RLD combination products could be effectively 
managed 

• FDA has been wary of adopting or accepting certain scientific methods that sponsors consider commonplace or 
routine 



Challe ng e s  and  ne e d  for a lte rna te  ap p roache s  
to  c lin ica l tria l d e s ig n  and  e nd  p oin t

• Complex characterization, non-standard analytical methods, batch -batch 

variability, drug -device combination, patient device use variability, 

population differences for PK and response

• Clinical end-point studies (>$30MM), inter and intra -patient variability 

underscore need for alternate approaches that combine in vitro 

characterization and in silico modeling methods 

• Model -based alternatives to bioequivalence studies to speed up the 

development process and reduce costs 

• Lack of case studies even though the agency is engaged, enthusiastic and 

willing to work on these issues 

• Need for global harmonization in acceptance of modeling approaches for 

approval of generic drugs across multiple agencies



• IP blocks companies from making acceptable “mimics” of the 
innovator. 

• If a generic does not meet all RLD specifications due to 
concerns over prior art, it impacts approval

• The uncertainty of new patent claims, makes it challenging to 
predict infringement, design clinical studies and begin scaling 
up manufacturing

• Inability to access device or work around the patents and 
trademarks to make it substitutable 

• Trade dress can prevent companies from using the same 
device shape, color and/or delivery design that are crucial for 
optimal dosing or patient usage

In te lle c tua l p rop e rty (IP) in te rfe re s  with  the  p rog re ss  of 
g e ne ric  d e ve lop m e n t



• CRCG has been effective in identifying concerns, challenges and potential areas of research focus to 
facilitate generic drug development. 

• We appreciate the collaboration with the FDA and relationships we have established with generic 
industry stakeholders that has increased our understanding of critical factors that impact generic 
drugs and ability to bring these issues up to the FDA

• There is a need for development of PSG for products before they come off patent especially for 
orphan indications and RNA-based therapeutics

• There is a strong need for development of alternative approaches to BE and end-point studies for 
complex products

• There is a need for a collaborative research efforts on nitrosamines with respect to analytical 
characterization, toxicology evaluation, and excipient control

• There is a need for publications and specific case studies around analytical characterization, in silico 
models and immunogenicity of specific complex products based on GDUFA research and 
development of standard methodologies

Sum m ary  



Soc ia l Me d ia
Ple a se  fo llow CRCG for e ve n t re la te d  u p d a te s . 

CRCG Con tac t & Me d ia  Pla tform s

We b site
Le a rn  m ore  a b ou t th e  Ce n te r & s ig n u p  fo r lis tse rv 

YouTub e  Channe l
Re c ord in g s  from  CRCG e ve n ts  will b e  p os te d  
h e re . Su b sc rib e  fo r  u p d a te s .

Em ail:    in fo@com p le xg e ne ric s .org   

ce n te r-for-re se a rch -on-com p le x-
g e ne ric s  

@com p le xg e ne ric s  

www.com p le xg e ne ric s .org

@com p le xg e ne ric s  



CRCG We b site - 
GDUFA Re se a rch  
Outcom e s  Da tab ase

Access to a searchable GUDFA research outcomes database  
which contains important scientific  resources and  results arising  
from GDUFA-funded  research across the  major GDUFA science  
and  research p riority areas - includ ing  scientific  pub lications, 
p resentations, and  poste rs from GDUFA-funded  research.



• FDA U18 FD007054 grant from GDUFA funding
• Generic companies and stakeholders interviewed by CRCG
• Dr. Robert Lionberger, Director, ORS, OGD, FDA
• Dr. Sameersingh (Sam) Raney, Associate Director/Chief Scientific Advisor, ORS, OGD, FDA - CRCG 

Program Officer
• FDA CRCG Program Oversight Committee Members

⚬ Dr. Andrew Babiskin, Team Lead , DQMM, ORS, OGD, FDA
⚬ Dr. Wenle i J iang , Senior Advisor for Innovation and  Strateg ic Outreach, ORS, OGD, CDER            
⚬ Dr. Xiaoming  Xu, Division Director, DPQR, OTR, OPQ, FDA

• CRCG Team
⚬ Dr. J ames Polli, University of Maryland , CRGG co-Director
⚬ Dr. Vishalakshi (Visha) Krishnan, CRCG Associate  Director 
⚬ Dr. J ill Coghlan, U-M PhD
⚬ Dr. Alyssa Marconi, U-M PharmD
⚬ Dana Hammell, Events Coord inator CRCG
⚬ J ennifer Dick, Administrative  Assistant CRCG

Acknowle d g e m e n ts



Th a n k You  !
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