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DBS - the technique
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Dried Blood spots: hurdles and opportunities

Preclinical studies

Opportunities
Hurdles

Clinical studies

* Ethical considerations

* 3R (Replacement, refinement, reduction)
* Scientific considerations

* Facilitates single animal PK/TK

* Enhanced samples stability (e.g. metabolites, pro-drugs)
* Logistic considerations

« Simplified and cheap storage and shipping of cards

« Significant reduction in animal cost

* Blood as PK/PD/TK marker still debated
* Poor sensitivity in some PK or PK/PD studies
* Regulatory acceptance of data not understood yet

* Ethics

* Smaller volumes increase patient comfort (less invasive)
* Science

* Facilitates pediatric and/or special population studies

* Enhanced samples stability (e.g. metabolites, pro-drugs)
* Logistics

« Simplified and cheap storage and shipping of cards

* Blood as PK/PD/TK marker still debated
* Increase of workload for BA
* Regulatory acceptance of data not understood yet

* single animal PK/PD (e.g.
knock out animals,

* single animal PK/TK for
rodents

rodents)

* Increased workload BA

* Increased workload in BA * Regulatory acceptance

of data not understood

* Facilitates PK and efficacy
trials in developing
countries

* Reduction in shipping costs

* Sensitivity issues for

some studies

Metabolites in safety testing — ICH (M3) ?
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Dried Blood spots versus small blood volumes

Preclinical studies

Clinical studies

* Ethical considerations
* 3R (Replacement, refinement, reduction)
* Scientific considerations
* Facilitates single animal PK/TK
* Enhanced samples stability (e.q. metabolites, pro-drugs)

* Logistic considerations
» Simplified and cheap storage and shipping of cards
« Significant reduction in animal cost

* Blood as PK/PD/TK marker still debated (]

* Poor sensitivity in some PK or PK/PD studies
* Regulatory acceptance of data not understood yet

* single animal PK/PD (e.g.
knock out animals,

* single animal PK/TK for
rodents

rodents)

* Increased workload BA

* Increased workload in BA * Regulatory acceptance

of data not understood

* Ethics

* Smaller volumes increase patient comfort (less invasive)
» Science

* Facilitates pediatric and/or special population studies

* Enhanced samples stability (e.g. metabolites, pro-drugs)
* Logistics

» Simplified and cheap storage and shipping of cards

* Blood as PK/PD/TK marker still debated
* Increase of workload for BA
.Regulatory acceptance of data not understood yet

* Facilitates PK and efficacy
trials in developing
countries

* Reduction in shipping costs

* Sensitivity issues for
some studies

» Metabolites in safety testing — ICH (M3) ?
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Survey 1: Application of DBS in EBF community

Survey in EBF community

» Response rate: 23/28
» Questions relate to:
« Are we already using DBS, and if so

* indiscovery?
* in preclinical nonGLP?
* in preclinical GLP?
* in clinical phase 1 and/or phase 2/3 trial?
* in a combination of above areas?
« Did we develop DBS internal or external
« Since when do we use DBS?
 Why did we start using DBS (or want to start using it)?
* Number of compounds/methods?
» Did we already submit DBS analyzed studies to authorities?

EBF
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Survey 1: Application of DBS in EBF community

1. We are using or plan to use DBS in the near future in following area(s):
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Survey 1: Application of DBS in EBF community

2. We are using DBS and use it in following area(s):
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Survey 1: Application of DBS in EBF community

Frequency of use of DBS as function of stage of development
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Survey 1: Application of DBS in EBF community

Promotion/initiative of/to use DBS
» Preclinical: often by BA team
* Clinical: often by clinical team

Number of years of DBS experience :
mostly LC-MS/MS, limited LBA
5

4

All companies developed DBS

\ technique in house

To date, no company has submitted

2
DBS data for registration, although
1 limited filing has been done
0 T T T .
<ly 12y 2-5y >5y

Number of companies

To date, no company has MIST
experience with DBS

Main reasons for companies to have embarked on DBS:

* 3R (Replacement, refinement, reduction of use of laboratory animals)

» Lower blood volumes for special population (single animal PK, pediatrics,..)
» Ethical consideration

« Patient comfort

EBF
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Validation of DBS methods

Expert view on need for special validation criteria:

» Dried Blood Spots as a Sample Collection Technique for the
Determination of Pharmacokinetics in Clinical Studies: Considerations for
the Validation of a Quantitative Bioanalytical Method. N. Spooner, R. Lad
and M. Barfield, Anal. Chem., 2009, 81 (4), pp 1557-1563.

Paper describes validation of Acetaminophen and reflects on DBS validation:
» Routine validation experiments:

— precision, accuracy, linearity, sensitivity, selectivity
» Additional experiments to demonstrate validity of DBS:

— stability of analyte /metabolites in whole blood and in DBS samples

— effect of the volume of blood spotted \

— the device used to spot the blood,

— the temperature of blood spotted.
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Validation of Dried Blood Spots methods
(EBF recommendation in preparation)

2"d DBS Survey within EBF community in preparation of in
depth discussions: 2 simple guestions:

1. Do DBS methods require special validation criteria?
If yes, which validation criteria need to be included, deleted or adapted

2. Do studies analyzed with validated DBS methods

need special acceptance criteria?
If yes, which acceptation criteria need to be altered?

4

Response rate: 24/28
A wealth of input and a lot of work ahead  EBF
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Survey 2: Special validation needs for DBS?

Method Validation: what needs to added to current

> ‘Spot specific’ validation parameters:
— The effect of spotted volume on precision and accuracy
— Spot-to-spot accuracy and precision
— Distribution of the spot on filter paper
o Impact of filter paper type, spot size and homogeneity, carry over, temperature during
spotting and drying, hematocrit, plasma protein binding
» Added or enhanced stability considerations:
— Stability of analyte during drying conditions

— Effect of drying time ° ‘ ‘

— Additional focus on whole blood stability

» “Card Specific” validation parameters
— Storage conditions temperatures, humidity, packaging, light...

» Additional topics

— Process of “dilution integrity” to be modified e.g. by diluting the extract of the “dilution QC”
disc with pooled extract obtained from blank blood spots

— Recovery and MF

EBF
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Survey 2: Special validation needs for DBS?

Method Validation: what can be deleted from current

» Basically all stability assessments (short and long term
stability) related to storage of liquid samples
— FIT
— Long term, short term of plasma

EBF
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Survey 2: Special validation needs for DBS?

Sample analysis: special acceptance criteria for DBS
analyzed studies

Currently....only two items were flagged

1. # of replicates of QCs and cals might require change.

2. ISR may need to be rethought.

EBF
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Dried Blood spots: aim of the meeting

Preclinical studies

Clinical studies

* Ethical considerations
* 3R (Replacement, refinement, reduction)
* Scientific considerations
* Facilitates single animal PK/TK
* Enhanced samples stability
* Logistic considerations
« Simplified and cheap storage and shipping of cards
« Significant reduction in animal cost

* Blood as PK/PD/TK marker still debated
* Poor sensitivity in some PK or PK/PD studies
» Regulatory acceptance of data not understood yet

* Ethics

« Smaller volumes increase patient comfort (less invasive)
* Science

* Facilitates pediatric and/or special population studies

* Enhanced samples stability
* Logistics

« Simplified and cheap storage and shipping of cards

* Blood as PK/PD/TK marker still debated
* Increase of workload for BA
» Regulatory acceptance of data not understood yet

* single animal PK/PD (e.g.
knock out animals,

* single animal PK/TK for
rodents

rodents)

 Increased workload BA

* Increased workload in BA * Regulatory acceptance

of data not understood

* Facilitates PK and efficacy
trials in developing
countries

TR * Reduction in shipping costs
» Sensitivity issues for pping

some studies

EBF

* Metabolites in safety testing — ICH (M3) ?

o



Dried Blood spots: aim of the meeting

1. Share experience across all disciplines — build lasting network
2. Remove real and perceived hurdles
3. Make better use of advantages and stimulate technique

» Ethical considerations

* 3R (Replacement, refinement, reduction)

» Scientific considerations

* Facilitates single animal PK/TK
* Enhanced samples stability

* Logistic considerations

« Simplified and cheap storage and shipping of cards
« Significant reduction in animal cost

* Poor sensitivi
y acceptance of

as PK/PD/TK marker still

or PK/PD studies
derstood yet

* Ethics

« Smaller volumes increase patient comfort (less invasive)
* Science

* Facilitates pediatric and/or special population studies

* Enhanced samples stability
* Logistics

« Simplified and cheap storage and shipping of cards

* single animal PK/PD (e.g.
knock out animals,
rodents)

- IncreaSETworktalIn BA |

* single animal PK/TK for
rodents

* Facilitates PK and efficacy
trials in developing
countries
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