
IN VITRO ASSESSMENT OF POTENTIAL  
DRUG-DRUG INTERACTIONS FOLLOWING  

THE FDA AND EMA GUIDANCE 



Outline 



Abbreviations 

•ADME  

•Cmax.u  

•CYP 

•DDI  

•EMA

•HLM

•TDI

•UGT 



Pharmacokinetics (PK) Based DDIs 
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Fate of a Drug In Vivo (ADME) 

•

•

•

•



Two Key Players in ADME 



Interactions with Enzymes/Transporters 



Victim and Perpetrator 



•

•

Adverse Consequences of DDIs 
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Examples of Victim and Perpetrators 
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How and When to Assess DDIs 
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•
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•

•
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USA FDA DDI Guidance 



EMA DDI Guidance 



•

•

Regulatory Requirement 

•



•

•

•

•

How to Assess Potential DDIs 

•



When to Assess Potential DDIs 



In Vitro DDI Assessment 

•

•

•

1. Prior to first in man  
2. Cost effective 
3. Time efficient 
4. Better understanding about mechanism 
5. Direction to clinical trials  



Scope of In Vitro DDI Assessment 

•

►
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►

•
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•

Phenotyping Major CYP Enzymes  

•

•



•

•

Phenotyping Major UGT Enzymes  

•



•

•

•

Drug Transporters in Play 



Phenotyping Major Transporters  



CYP Inhibition  
•



Reversible CYP Inhibition Assays 

•Pooled human hepatic microsomes (≥50 donors, mixed genders) 
•DEDTC: Diethyldithiocarbamate 



Compound X (µM, log)
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Determination of IC50 

IC50 = 55.3 µM 



1.

2.

3.

4.

5.

6.

7.

8.

Determination of Ki  

Diclofenac (µM)
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Mixed inhibition  
Ki = 5.2 µM & α = 101; (IC50 = 9.5 µM) 



Time-Dependent CYP Inhibition  

•

•

•



UGT Inhibition  

•

•



Transporter Inhibition  
Transporter Substrate (µM) Positive Inhibitor (µM) 

MATE1 14C-Metformin (1) Cimetidine (50) 

MATE2-K 14C-TEA (5) Cimetidine (50) 

OAT1 14C-P-Aminohippurate (1) Probenecid (200) 

OAT3 3H-Estrone-3-sulfate (1) Probenecid (200) 

OATP1B1 3H-Estradiol-17ß-D-glucuronide (1) Cyclosporine A (10) 

OATP1B3 3H-Cholecystokinin-8 (1) Cyclosporine A (10) 

OATP2B1 3H-Estrone-3-sulfate (1) Rifamycin SV (30) 

OCT1 14C-TEA (5) Quinidine (256) 

OCT2 14C-Metformin (1) Quinidine (256) 

P-gp 3H-Digoxin (1) Zosuquidar (2) 

BCRP 3H-Estrone-3-sulfate (0.1) Ko143 (1) 



CYP Induction  

►

►

►

►
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►

►



1. The FDA and EMA DDI guidance 

2. Validation of test systems 

3. Concentrations used in vitro assessment 

4. A single drug playing Multiple roles 

5. A single drug being a victim and perpetrator  

6. Fraction unbound (fu) in plasma and HLM  

Considerations in Assessment  



Recommended Concentrations 



A Single Drug Multiple Roles 

•

•

•



Model-Based Assessments for DDI Potential  



R1 for Reversible CYP Inhibition  



R2 for TD CYP Inhibition  

kdeg is the apparent first-order degradation rate constant  



R3 for CYP Induction  



R for Transporter Inhibition  

•



Static Mechanistic Models  

A: the effect of reversible inhibitions. 

B: the effect of TDI.  

C: the effect of induction. 

Fg: the fraction available after intestinal metabolism. 

Fm: the fraction of systemic clearance of the substrate mediated by the    CYP 
enzyme that is subject to inhibition/induction. 

‘h’ denote liver; ‘g’ denote gut.



PBPK Models  



•

•

•

Acknowledgements 

All imagery and data are the property 
of Covance unless otherwise noted 







CYP Degradation Rate Constant  
CYP Enzyme t1/2 Range (hr) Kdeg Range (hr-1) 

CYP1A2 8-105 0.0066-0.0866 

CYP2A6 19-37 0.0187-0.0365 

CYP2B6 32 0.0217 

CYP2C8 8-41 0.0169-0.0866 

CYP2C9 104 0.00666 

CYP2C19 7-50 0.0139-0.099 

CYP2D6 50-70 0.0099-0.0139 

CYP2E1 7-60 0.0116-0.099 

CYP3A4 20-184 0.00377-0.0347 

CYP3A5 15-70 0.0099-0.0462 

Kdeg values were calculated from Yang et al, Current Drug Metabolism, 384-393, 2008  



Static Mechanistic Models  
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