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Q&As

Questions
How do you calculate the actual dermal concentration
since you are diluting the sample?

What are advantages and disadvantages of microneedle
patches in comparison with regular patches?

What is the pore diameter or dimensions of the mesh that
allows direct transfer?

Does the method only limit to some but not all drugs, due
to the interference from things in the local fluid?

If the measurements are made in the dermis, are you able
to extrapolate concentrations in other layers of the skin?

Do you see difference in facial vs body skin?

Is dOFM likely to be sensitive enough to discriminate PK in
hairy skin vs. skin with no/low density of hair follicles?

In the study you had day 1, 7 and 14 measures, was the
measures in the same subjects at 3 timepoints? Can you
use the same body area repetitively?

Can you evaluate the effect of one medical device - to
improve drug effect with dOFM?

Have you done studies with sunscreen products and be
able to see the skin depot effect in dermis exposure?

How volunteers feel about the inserts?

I assume the in vivo clinical study requires a CTA filing? Is
this with Bfarm?

Can you investigate melanin-binding in the skin?
How to assure the probe is inserted through the same
targeted layer of the skin?

Questions
Can reference scaled BE be applied in the acyclovir BE
study?

In a clinical study, how long would it take to obtain PK
results after last subject last visit?

How is the cost compared to a traditional BE study based
on blood sampling?

The draft guidance (EMA) does not include dOFM as a
valid method for topical BE. Did you submit any comments
during the public consultation period? Otherwise it is hardly
that a generic will be approved based on a successful
dOFM study.

Is dOFM method approved by USFDA and other regulatory
bodies for submission of bioequivalence data?
What is your experience (or in absence of it, your outlook)
for the application of dOFM for demonstrating BE of
transdermal drugs with site of action underneath the
skin/subcutis?

Q&A
How do you calculate the actual dermal concentration since
you are diluting the sample?
The OFM design allows barrier-free transport of substances from the ISF
into the OFM probe, the OFM sample represents diluted ISF because, at
standard flow rates of ~ 1µl/min, the equilibration between the ISF and the
perfusate is not complete.
Therefore, the concentration of a substance in the OFM sample represents
a dilution rather than its absolute interstitial concentration. To be able to
determine absolute substance concentrations, the degree of dilution must
be determined. The relationship between the substance concentration in
the ISF and the concentration in the OFM sample is called ‘relative recovery’
(RR). RR primarily depends on flow rate, length of the exchange area,
substance-specific parameters, such as lipophilicity, molecular weight and
solubility, and on physiological parameters of the examined tissue. Absolute
quantification of all sampled substances can be achieved by several
different calibration methods:

(1) Zero flow rate
Analyte concentrations are measured at different
flow rates and the observed values are then
extrapolated to estimate the concentrations at
flow rate zero which represents the absolute
concentration in the ISF of the tissue.

Q&A
How do you calculate the actual dermal concentration since
you are diluting the sample?
(2) No-Net flux
Based on the estimated tissue concentrations we add different concentrations of the analyte to the perfusate:
If the analyte concentration in the perfusate is lower than the tissue concentration, the sample will show a higher
concentration than the initial concentration in the perfusate and vice versa.
The diagram below shows a no-net flux protocol at different concentrations and the intersection with the x-axis reflects
the point of no-net flux.
(3) Recirculation
The perfusate is continuously perfused through
the exchange area so that in every cycle the
composition becomes more similar to the actual
ISF.

(4) Ionic Reference
(3) Exogenous Reference Substance

Q&A
What is the pore diameter or dimensions of the mesh that
allows direct transfer?
The openings in the mesh are ~ 100 µm.

If the measurements are made in the dermis, are you able to extrapolate
concentrations in other layers of the skin?
OFM probes are typically inserted at a depth of about 1 mm in the dermis but we can vary the
depths from 0.3 mm to ~2 mm with variations of ~ 0.2 mm due to the implantation process.
Ultrasound imaging is used to measure the exact position of each probe and this information is
considered in the interpretation of OFM data. Additionally, biopsy techniques are used to generate
a depth profile and combine it with OFM data.

Q&A
Is dOFM likely to be sensitive enough to discriminate PK in hairy skin
vs. skin with no/low density of hair follicles?
dOFM is definitely capable to investigate the influence of follicular transport in different types of skin. We
found interesting differences between different hair densities that are investigated at the moment in
different projects. The combination with other imaging technologies allows us to differentiate between
follicular transport and gland transport and indicates the flux trough these channels.

Can you evaluate the effect of one medical device - to improve drug
effect with dOFM?
The effects of a medical device on the alteration of PK as well as PD can be investigated and we cover
devices including e.g. microneedles, insulin pumps, catheters ...

Q&A
How volunteers feel about the inserts? How uncomfortable is it?
The pain during the implantation process is very minor (2 on a scale 1-10) and no anesthesia is required. A
slight cooling effect with ice packs is sufficient to numb the skin. This is also reflected in the very low
dropout rate that we have in clinical studies. Bodenlenz et al. 2013 (10.1111/srt.12071)

Can you investigate melanin-binding in the skin?
We are measuring protein binding in the skin including binding proteins albumin, alpha-1 glycoprotein and
lipoproteins to estimate the free substance fraction in the skin. The same procedure can be applied to
melanin binding in the skin. Please contact Thomas Birngruber (thomas.birngruber@joanneum.at) for
further discussion of this investigation.

Q&A
How to assure the probe is inserted through the same targeted layer of
the skin?
The exact position of the probe is determined with ultra-sound imaging to allow for exact probe placement
and exclusion of outliers.

What are advantages and disadvantages of microneedle patches in
comparison with regular patches?
Microneedle patches puncture the stratum corneum and thus weaken the skin barrier. For substances that
penetrate the skin barrier only with difficulty microneedle patches are an option to generate higher tissue
concentrations in the skin.

Q&A
Does the method only limit to some but not all drugs, due to the
interference from things in the local fluid?
OFM allows sampling of all compounds in the interstitial fluid – no substance is excluded from sampling.

Do you see difference in facial vs body skin?
OFM has not yet been applied in facial skin but we see different penetration behavior in different skin areas
on the body – also due to different hair density and stratum corneum thickness.

Q&A
In the study you had day 1, 7 and 14 measures, was the measures in the same subjects
at 3 timepoints? Can you use the same body area repetitively?
Yes the measurements were performed in the same patient and in the same area. OFM probes were newly
inserted for each sampling timepoint – the minimal invasiveness of the OFM probe allows repeated
sampling in the same skin area.

Have you done studies with sunscreen products and be able to see the
skin depot effect in dermis exposure?
We measured skin penetration of sun blockers (e.g. TiO2) and identified penetration pathways and skin
concentrations in skin with different condition (e.g. sunburn vs. normal skin).

Q&A
I assume the in vivo clinical study requires a CTA filing? Is this with
Bfarm?
OFM is a product certified for clinical use up to 48 hours. The type of filing depends on the overall setup of
the study, the study aim and used pharmaceutical products involved. The official submission site depends
on the country – for Austria the official agency is BASG (www.basg.gv.at/).

Q&A
Can reference scaled BE be applied in the acyclovir BE study?
Yes, SABE was also used to determine BE of Zovirax® US to itself and for the A1 Pharma to Zovirax®.
SABE results are in line with ABE, thus Zovirax® is bioequivalent to itself and A1 Pharma is non
bioequivalent to Zovirax®.

Q&A
How is the cost compared to a traditional BE study based on blood
sampling?
For an endpoint BE study, several hundreds to thousands of patients are needed. For a dOFM BE study
based on dermal PK 20-30 healthy volunteers are needed. Thus, cost reduction of a factor of 2-4 is
possible by using dOFM. For the moment, dOFM studies are only available in Europe, so European cost
levels are applied.
Beside cost reduction, there are also additional advantages: 20-30 healthy volunteers are easily recruited
and dOFM visits are finished within 6-8 weeks in a single-center clinical study. This is a considerable time
saving compared to a multi-center endpoint BE study. Furthermore, the dermal PK-based approach is
significantly reducing the risk of failure due to placebo effect, a major cause in non-successful endpoint
studies that are topically applying a locally acting drug. Also, there is no need of a placebo arm and no
need to show superiority of the generic drug versus placebo.

Q&A
Is dOFM method approved by USFDA and other regulatory bodies for
submission of bioequivalence data?
dOFM was optimized for dermal bioequivalence studies and its use to determine bioequivalence for
topically applied, locally acting drug was shown in two US-FDA co-funded research grants. In this
collaboration we performed multiple clinical trials to investigate the potential of dOFM to show dermal
bioequivalence and its use for generic drug approval.
US-FDA has shown its positive assessment of dOFM in different publications and presentations, but dOFM
is not included in an official US-FDA guideline so far. However, Joanneum Research had several Pre-ANDA
meetings with US-FDA with different sponsors. In all cases, US-FDA accepted the use of dOFM to show
bioequivalence when used correctly.

Q&A
What is your experience (or in absence of it, your outlook) for the application of dOFM for
demonstrating BE of transdermal drugs with site of action underneath the skin/subcutis?
dOFM is able to show bioequivalence in the dermis. Dermal PK may be used for lower layers if a direct
correlation between dermal PK and deeper layers may be established based on scientific data.

In a clinical study, how long would it take to obtain PK results after last
subject last visit?
Normally, analytical results are available 6 to 8 weeks after Last Patient Last Visit.

Q&A
The draft guidance (EMA) does not include dOFM as a valid method for topical BE. Did you submit
any comments during the public consultation period? Otherwise it is hardly that a generic will be
approved based on a successful dOFM study.
Unfortunately, dOFM is not included in the draft EMA guideline on “Quality and equivalence of topical
products”. We have participated in the Meeting “Topical products – EUFEPS Open: Forum Discussion on
June 12th/13th, 2019 in Bonn” and presented dOFM in this event. Furthermore, dOFM was added to the
joint remarks sent to EMA. We also invited BfArM to Graz, Austria to visit an actual dOFM clinical study and
we are very positive that dOFM will be included in the final guideline.

Key Learnings
dOFM improves your dermal drug development by
... providing direct unfiltered access to dermal tissue.
... reducing risk, costs, and time, using high quality dermal PK and PD data.
dOFM monitors local drug concentration in the dermis and
… allows PK and PD investigation in the target tissue.
… shows higher sensitivity and lower variability compared to state-of-theart dermal methods.
dOFM allows a head-to-head comparison in the same subject and enables
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dermal bioequivalence determination in a low number of healthy subjects.
dOFM enables a link across ex-vivo, pre-clinical and clinical results
by using identical dOFM setups.
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