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New rules – what’s it all about?

• Health based exposure limits for products manufactured in 
shared facilities

• Previously, due to perceived risk, certain classes of active 
substances were required to be manufactured in dedicated 
or segregated self-contained facilities:

‒ β-lactam antibiotics

‒ Certain hormones

‒ Cytotoxic substances

‒ Certain highly active substances
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New rules – what’s it all about?

• Pharmaceuticals not covered by these criteria were 
addressed by Cleaning Validation

• There were a number of ways to assess if equipment was 
clean

• Their criteria was applied concurrently. Whichever resulted 
in the lowest carryover was applied as the limit for 
cleaning validation

• Came into effect for EMA markets 01 June 2015
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How do we currently determine 
cleaning validation limits?

• A reduction of the concentration of residual active 
substance to a level where maximum carryover from the 
total equipment train would result in no greater than 
1/1000th of the lowest clinical dose of the contaminating 
substance in the maximum daily dose of the next product 
to be manufactured.

OR

• A maximum permitted contamination of 10ppm of the 
previous active substance in the next product 
manufactured.
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Why the change?

• These methods fail to take into account the vast amount of 
available pharmacological and toxicological data.

• They could have been too restrictive – or not restrictive 
enough.

• The EMA decided to set a new

standard for a scientific basis 

for the cleaning validation 

approach undertaken for all 

classes of pharmaceutical 

substances.
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What’s changed?

• Chapters 3 & 5 of the EU GMP guideline have been 
revised.

• They refer to a ”toxicological evaluation” for establishing 
threshold values for risk identification.

• The EMA recommends:

• An approach to review and evaluate pharmacological 
and toxicological data of individual active substances.

• Determination of safe threshold levels.
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So, do we still need dedicated facilities?

• The short answer… yes

• The EMA recommends dedicated facilities where:

• Scientific data does not support threshold values

‒ e.g. allergenic potential from highly sensitizing materials

• Where the risk cannot be adequately controlled by 
operational and / or technical measures.
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Great! What do I need to do?

The most common method is to establish a Permitted Daily 
Exposure (PDE).

The PDE represents a substance-specific dose that is 
unlikely to cause an adverse effect if an individual is 
exposed at or below this dose every day for a lifetime.
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… and how, exactly, do I do that?

• Hazard identification by reviewing all relevant data

• Identification of “critical effects”

• Determination of the no-observed-adverse-effect level 
(NOAEL) of the findings that are considered to be critical 
effects 

• Use of several adjustment factors to account for various 
uncertainties

Determination of the PDE involves:
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Calculating the PDE

• Appendix 3 of ICH Q3C and VICH GL 18 define the 
following equation for determining PDE:

• 𝑃𝐷𝐸 =
𝑁𝑂𝐸𝐿 ∗𝑊𝑒𝑖𝑔ℎ𝑡 𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡

𝐹1∗𝐹2∗𝐹3∗𝐹4∗𝐹5

• This equation is used to establish different limits for the 
PDE for different species… The EMA decide to take a 
pragmatic approach and assume that human patients will 
be exposed. 

• This keeps the weight adjustment at 1.
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Calculating the PDE – an example

• As an example of the application of this equation, consider 
a toxicity study of acetonitrile in mice.

• The NOEL is calculated to be 50.7 mg kg-1 day-1. 

• The PDE for acetonitrile in this study is calculated as 
follows: 

• 𝑃𝐷𝐸 =
50.7 𝑚𝑔 𝑘𝑔−1𝑑𝑎𝑦−1 ∗ 50𝑘𝑔

12∗10∗5∗1∗1
= 4.22mg/day

F1 = 12 to account for the extrapolation from mice to humans 

F2 = 10 to account for differences between individual humans 

F3 = 5 because the duration of the study was only 13 weeks 

F4 = 1 because no severe toxicity was encountered 

F5 = 1 because the no effect level was determined 
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Hazard identification

• Hazard identification is the qualitative appraisal of the 
inherent property of a substance to produce adverse 
effects.

• A review of all available animal and human data should be 
performed for each compound. It can include:

• Repeat-dose toxicity studies

• Carcinogenicity studies

• Genotoxicity studies 

• Clinical data on therapeutic and adverse effects
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Hazard identification

• Data availability can vary depending upon the stage of 
development and the indication.

• If data sets are incomplete, the identified gaps need to be 
critically assessed with regard to the uncertainty impact 
this might have on deriving a reliable health based 
exposure limit.
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Critical effects

Critical effects can include:

• Most sensitive indicator of an adverse effect seen in 
non-clinical toxicity studies. (unless there is clear 
evidence that the finding is not relevant to humans)

• Any clinical therapeutic and adverse effect.
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Establishing NOAELs

• For all critical effects identified,  a NOAEL should be established.

• The NOAEL is the highest tested dose at which no “critical” 
effect is observed.

• Use the NOAEL occurring at the lowest dose for calculation of 
the PDE if the critical effect is observed in different studies.

• Use the lowest-observed-adverse-effect level (LOAEL) if no 
NOAEL is obtained.

• A NOAEL based on clinical pharmacodynamics effects should 
correspond to the highest dose level tested which is considered 
therapeutically inefficacious.
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The adjustment factors

F1
•A factor (2-12) to account for the extrapolation between species

F2
•A factor of 10 to account for variability between individuals

F3
•A factor of 10 to account for repeat dose toxicity studies of short duration (less 
than 4 weeks).

F4
•A factor (1-10) that may be applied in cases of severe toxicity.

F5

•A variable factor that may be applied if the NOAEL was not established. When 
only LOEL is available a factor of up to 10 could be used, depending on the level 
of toxicity.
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Application of adjustment factors

• Adjustment factors are factors for safety, uncertainty or 
assessment, e.g.:

− Used to account for various uncertainties.

− Used to extrapolate to a reliable and robust NOAEL if 
data is not available from human trials.

• Refer to Appendix 3 of ICH Q3C for guidance.

• The use and choice of adjustment factors should always be 
justified.
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Application of adjustment factors

• The use of additional modifying factors to address residual 
uncertainties not covered by the above factors may be 
accepted provided they are well supported.

• The use and choice of adjustment factors should always be 
justified.

F1+F2+F3+
F4+F5
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Selection of final PDE

• Use appropriate justification if several critical effects have 
been identified resulting in calculation of more than one 
PDE value.

• Use the lowest PDE value.

1 2 3 4

P
D

E

Critical Effect
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Things to be aware of…

• The result is highly dependent on the quality of the data.

• The PDE should be derived based on the intended clinical 
route of administration. A different route of administration 
may be applied for product subsequently produced in the 
shared facility.

• The bioavailability may change dependent upon the route 
of administration – this is an example where a correction 
factor could be applied.



Slide 21 © PharmOut 2015

Things to be aware of

• The aim of determining a health-based exposure limit is to 
ensure human safety, and consequently it is considered 
that good quality human clinical data is highly relevant.

• The “health-based limit” is not necessarily just based on a 
PDE. The EMA document seems to call the more general 
limit the “safe threshold value”. 

• It then states that the threshold value could be determined 
by a PDE formula, by the TTC (thresholds of toxicological 
concern) concept, or by other means “if adequately 
justified”.
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Things to be aware of

• “If the most critical effect identified to determine a health-
based exposure limit is based on pharmacological and/or 
toxicological effects observed in humans rather than 
animals, the use of the PDE formula may be inappropriate 
and a substance-specific assessment of clinical data may 
be used for this purpose.”

• If the most critical effect is based on the therapeutic 
effect, then an evaluation of clinical data to determine a 
safe level is appropriate (presumably we can still call that 
safe level determined by this method a PDE, and don’t 
necessarily have to restrict the PDE terminology to values 
only calculated by the Q3C equation).
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Create a risk assessment report

• Once all the data has been reviewed, create a risk 
assessment report detailing the outcomes of the study.

• The report should be based on a comprehensive literature 
search.

• Document the search strategy and the results of the 
search.

• Provide a clear rationale for adjustment factors used.
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What if I have a shared facility with 
dedicated equipment?

• Some of us may think that the document may not apply to 
them because they may be manufacturing in shared 
facilities, but the equipment is dedicated to certain 
products. 

• While it is true that the health-based limits may be focused 
on product-contact surfaces as part of cleaning process 
validation, it is also true that the health-based limits apply 
to all sources of cross-contamination, which includes 
product contact surfaces; but, other sources such as 
operator error and airborne cross-contamination may also 
be relevant.
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How do I implement this?

Do you have existing cleaning 
validation?

Review available information 
and literature and / or perform 
a toxicological assessment.

Identify the critical effects. Identify the NOAEL.

Calculate the PDE
Report your findings in a risk 
assessment.
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Thank you for your time.
Questions?

Marc Fini

marc.fini@pharmout.net

Lead Consultant

www.pharmout.net


