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Waiver  

The content of this presentation has been taken from training modules 
1 and 2, as posted on the ICH website. Where differences exist, it is 
recommended to refer to the ICH materials.  
This presentation reflects my personal considerations based upon 
experience in the Q3D EWG and IWG, and does not reflect the opinion 
of Astellas Pharma BV.  



Topics 

O Acceptable limits for other routes of 
administration  

O Exceeding PDE- is it safe? 
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General approach to developing a Route-
Specific Acceptable Level (AL) 

 
O It is preferred to use Acceptable Level (AL) for any permitted 

daily exposure which is not in the stated in the Q3D 
guideline  

O Training material is available (module 1)  
O Methodology will be illustrated for the dermal route 

O Can be applied to other routes 
O Very little data are available which are suitable to set route 

specific PDE  
O Common pitfalls are  

O Form of EI is not well-described or not relevant 
O Dose/exposure is not stated 

O Most commonly, the route specific AL will be a conversion from 
an existing PDE 

 

 



2 step approach for dermal AL 

O Step 1: Derivation of a dermal AL in µg/day 
O Dependent on local toxicity  

O Compare to endpoint used for setting oral PDE 
O Point of departure is oral PDE 

O Exceptions exist e.g. for products with intended systemic 
exposure of API 

O Dependent on absorption by the dermal route as 
compared to the oral route 
O A conversion factor (CF) can be applied to correct  
O Calculate CF =  Absorption oral/ absorption dermal 

O Use highest dermal absorption and lowest oral absorption values  
 

O Step 2: Derivation of a permitted concentration (PC)  
  in µg/g  

 
 
 

Please note that if an dermal AL is increased relative to an established PDE, quality attributes 
may need to be considered. 
 



Step 1: Dermal AL scheme 

Absorption enhancers present  
for API 

Consider using parenteral 
PDE as POD  

Calculate CF = 
 Absorption oral/ absorption dermal Is local effect expected? 

Calculate  
AL dermal (µg/day) = 

 CF * PDE POD (µg/day)  

Intended for systemic exposure ? 
yes 

yes 

No 

No 

Calculate  AL based on 
local effect 

Select lowest 

No 

yes 



Step 2: Derivation of a permitted 
concentration (PC) 

O Dependent on retention factor (RF) of 
product on the skin 

O Dependent on daily dose of drug product 
O Above parameters may vary dependent on 

disease and product  leading to a series of 
permitted concentrations for one EI 
O Use of worst case approach can avoid this  



 



 



 



 



Example 1 

O Product:   Drug X: film-coated tablets 
O Strengths:   50 mg 
O Maximum daily dose :  100 mg 
O Indication:   chronic disease  

 
O Risk assessment indicated that EI Z was used during 

synthesis of the drug substance 
O EI Z in the drug substance is 40 µg/g  

 
O Question: Does this result in an acceptable intake of EI Z? 

 
O Answer:  Yes  

O Maximum daily dose of 100 mg contains  4 µg EI Z. 
O Oral PD for EI Z = 100 µg day 
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Example 1 + answer 

O Product:   Drug X: film-coated tablets 
O Strengths:   50 mg 
O Maximum daily dose :  100 mg 
O Indication:   chronic disease  

 
O Risk assessment indicated that EI Z was used during 

synthesis of the drug substance 
O EI Z in the drug substance is 40 µg/g  

 
O Question: Does this result in an acceptable intake of EI Z? 

 
O Answer:  Yes  

O Maximum daily dose of 100 mg contains  4 µg EI Z. 
O Oral PD for EI Z = 100 µg day 
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Example 2 

O Product:  Drug X: dermal cream 
O Strengths:  10% 
O Maximum daily dose :  10 g of drug product 
O Indication:   chronic disease  

 
O EI Z in the drug substance is 40 µg/g  

 
O Question: Does this result in an acceptable exposure to EI Z? 

 
O Answer: 

O Permitted concentration is 300 µg/g: therefore acceptable 
O No dermal effects  in literature for inorganic salts; dermal absorption 

negligible ( ~1%) ; Oral absorption= 30% 
O CF = oral absorption / dermal absorption =  30/ 1= 30 
O Dermal AL = CF * oral PDE = 30 * 100 = 3000 µg/day  
O Permitted Concentration = RF * dermal AL / Daily dose = 1 * 3000/ 10= 

300 µg/g 
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Example 2 + answer 

O Product:  Drug X: dermal cream 
O Strengths:  10% 
O Maximum daily dose :  10 g of drug product 
O Indication:   chronic disease  

 
O EI Z in the drug substance is 40 µg/g  

 
O Question: Does this result in an acceptable exposure to EI Z? 

 
O Answer: 

O Permitted concentration is 300 µg/g: therefore acceptable 
O No dermal effects  in literature for inorganic salts; dermal absorption 

negligible ( ~1%) ; Oral absorption= 30% 
O CF = oral absorption / dermal absorption =  30/ 1= 30 
O Dermal AL = CF * oral PDE = 30 * 100 = 3000 µg/day  
O Permitted Concentration = RF * dermal AL / Daily dose = 1 * 3000/ 10= 

300 µg/g 
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Sources of reliable assessments  

O SCCS = Scientific Committee on Consumer Safety 
http://ec.europa.eu/health/scientific_committees/consumer_safety/op
inions/index_en.htm  

O EFSA : European Food and Safety Authority 
http://www.efsa.europa.eu/  

O IARC = International Agency for Research on Cancer. 
http://www.iarc.fr/  

O IRIS = Integrated Risk Information System (US-EPA) 
http://www2.epa.gov/iris  

O ATSDR = Agency for Toxic Substances and Disease Registry. 
http://www.atsdr.cdc.gov/  

O NTP= national toxicology program  
 

O < note: methodology needs to be reviewed before application 
to pharmaceutical; however the review are often very useful> 
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Subfactor approach: further applications 

O Subfactor approach may be used to calculate ALs where the 
oral PDEs were developed using human Minimal Risk Levels 
(MRLs). In the derivation of MRLs modifying factors have 
already been applied.  
 
 

O For intermittent dosing: F2.1 can be modified based on the 
dosing interval relative to the plasma elimination half-life  

O Example:  
O Elimination half life = 9.5 days  
O Dosing interval once weekly = 7 days  
O Ratio dosing interval/ half-life =7/10= 0.74   
O F2.1~2.28    and F2 (modified) = F2.1 x F2.2 = 2.33 x 3.16 = 7.20 
O Oral AL = 0.12 mg/kg/d x 50 kg / 1 x 7.20 x 5 x 1 x 1 = 167 μg/day  

 
 
 

Ratio 
(Dosing 
interval / 

t1/2) 
F2-1 

 

F2@ 
(F2-1*F2-

2)  
0.10 3.02 9.54 
0.25 2.82 8.91 
0.50 2.53 7.99 
0.75 2.28 7.20 
1.00 2.08 6.57 
2.00 1.54 4.87 
5.00 1.07 3.38 



Other approaches  
O Modification of modifying factors (option B) 

O PDEs were developed for lifetime exposure 
O Modifying factors can be adjusted to consider non-

chronic use: 
O Changes in F3 (duration) or F4 (severity)  

O Change in most relevant study- Point of 
Departure (POD) (option C)  
O “New” relevant data (internal study or post Q3D 

published data) 
O Good quality study for a more relevant duration of 

exposure  
O Changes in dose at NO(A)EL, and all F. 

 



 



Questions 

? ? ? ? 



Backup slides 
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Derivation of F2-1 percentages  

O Basis for calculation 
O It can be assumed that the remaining amount is negligible after a 

period of 5 times the elimination half life (t1/2). 
O The extent of possible accumulation (Rac) can be described by 

 Rac = 1 / (1 – 0.5 ^ (dosing interval / t1/2)).  
O Rac reduces to 1 as the dosing interval becomes larger and 

increases to infinity at a dosing interval close to 0.  
O F2.1 can be calculated from this as 

O  F2.1= 1 + 2.16 x (Rac – 1) / Rac,  
O When Rac is infinite then F2.1= 3.16 and when Rac is reduced 

to 1: F2.1 becomes 1. 

Annex Module 2 



Typical values for F2-1 

Ratio (Dosing interval / 
t1/2) 

F2-1 
 

F2@ 
(F2-1*F2-2)  

0.10 3.02 9.54 
0.25 2.82 8.91 
0.50 2.53 7.99 
0.75 2.28 7.20 
1.00 2.08 6.57 
2.00 1.54 4.87 
5.00 1.07 3.38 

@: F2-2 is 3.16 in all cases 
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