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Answering the Question: Answering the Question: 
What is Enlightenment?What is Enlightenment?

„„EEnlightenment is man’s emergencenlightenment is man’s emergence
from his selffrom his self--imposed immaturity forimposed immaturity for
which he himself was responsible.which he himself was responsible.
Immaturity and dependenceImmaturity and dependenceare theare the
inability to use one’s own intellectinability to use one’s own intellect
without the direction of another. without the direction of another. OneOne
is responsibleis responsiblefor this immaturity andfor this immaturity and
dependence, if its cause is not a lackdependence, if its cause is not a lack
of intelligence, but a lack of determination and courage to of intelligence, but a lack of determination and courage to 
think without the direction of another.think without the direction of another.Sapere audeSapere aude!!
Have courage to use yourHave courage to use yourownown understanding! is therefore understanding! is therefore 
the slogan of Enlightenment.”the slogan of Enlightenment.” Immanuel Kant (1784)Immanuel Kant (1784)
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To bear in Remembrance...To bear in Remembrance...

Whenever a theory appears to youWhenever a theory appears to you
as the only possible one, take this asas the only possible one, take this as
a sign that you have neither undera sign that you have neither under --
stood the theory nor the problemstood the theory nor the problem
which it was intended to solve.which it was intended to solve. Karl R. PopperKarl R. Popper

Even though it’s Even though it’s appliedapplied sciencescience
we’rewe’re dealin’dealin’ with, it still is with, it still is –– science!science!

Leslie Z.Leslie Z. BenetBenet
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AssumptionsAssumptions

World World ‘‘Reality’Reality’

α β
H0 HA

α β
H0 HA

TheoryTheory ‘‘Truth’Truth’Model Model ‘‘Data’Data’
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Main TopicsMain Topics
�Bioequivalence

�Surrogate of clinical equivalence or

�Measure of pharmaceutical quality?

�Types of studies
�Pharmacokinetic (PK)

�Pharmacodynamic (PD)

�Clinical (equivalence and/or safety/efficacy)
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Main TopicsMain Topics
�Types of studies (cont.’d)

�Healthy Subjects

�Patients
�Single dose

�Multiple dose

�Cross-over

�Parallel

�Reference product (another modified release 
formulation, IR, solution)
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Main TopicsMain Topics
�Types of studies (cont.’d)

�(PK interaction)

�Food effect

�Design Issues
�Dose regimen

�Fasted / fed state

�Type of standard meals

�Bioanalytics (not GLP!)

�Parent drug and/or metabolite(s)

�Validation
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Main TopicsMain Topics
�Ethics (GCP!)

�Dose levels / number of administered doses

�Number / volume of blood samples
�Drug and/or adverse effects

�Clinical performance (GCP!)

�CRO selection

�Responsibilities of sponsor / investigator

�Audits / monitoring
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Main TopicsMain Topics
�NCA / PK (PD)

�Sampling schedule
�Metrics (AUC, Cmax, Cmin; AUEC, Emax,…)
�Design, methods, evaluation

�Sample size
�Estimation from previous and/or pilot studies, 

literature 
�Highly variable drugs

�Biostatistics
�Models & assumptions
�Protocol, evaluation, report
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Main TopicsMain Topics
�‘What if’-scenarios

�Common pitfalls

�Problems in clinical performance – studies ‘on hold’ 
�Failure to meet the needed performance in

bioanalytics
�Blind review

�‘Failed’ studies

�Deficiency letters
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Another reminderAnother reminder

RoseRose
is a roseis a rose
is a roseis a rose
is a rose.is a rose. Gertrude Stein (1913)Gertrude Stein (1913)

GuidelinesGuidelines
are guidelinesare guidelines
are guidelines.are guidelines.

Henrike PotthastHenrike Potthast (ca. 2004)(ca. 2004)

In advanced engineering, you expected failure; you learned In advanced engineering, you expected failure; you learned 
as much from failures as from successes as much from failures as from successes –– indeed if you indeed if you 
never suffered a failure you probably weren’t pushi ng the never suffered a failure you probably weren’t pushi ng the 
envelope ambitiously enough.envelope ambitiously enough.

Stephen Baxter; Transcendent, Chapter 36 (2006)Stephen Baxter; Transcendent, Chapter 36 (2006)


