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About the topic of the dissertation:

Majority of new Active Pharmaceutical Ingredients {APls) belong to the groups of poorly water
soluble drugs from the BCS Il and BCS 1V classes. To make such drugs bioavailable, it is necessary to
increase the APIs solubility. The typical methods how to do it is by milling or by transferring the
actives into solid dispersions. The dissertation of Rébert Lehocky interestingly combines both these
approaches. The methodology is novel and apparently functional.

About the content of the dissertation:

The dissertation is written logically, in very good English, technical and graphical content is clear and
extensive (39 figures and 6 Tables) and number of typos is minimal. | admire amount of
experimental work in three different areas: wet milling, foam formation and spray drying, or in other
words the preparation, processing and application of nanosuspensions of low soluble APIs for
parenteral and per oral administration. Each of these topics is sufficient for an independent
dissertation. Literature review is extensive with 164 references.

Specific comments to Chapter 3, Scale-up of the wet milling process:

This chapter is focused on a detailed study of milling kinetics of two different types of mills, a batch
mill and a flow-through mill. An interesting methodology for the scale-up and transfer between
these mills is proposed. The relative number of ball collision events experienced by the particle
suspension, was found to be an effective way of finding common scaling laws for milling kinetics.

- Here | would love to see a more detailed quantification and using of population balance
models. Because of presence of both, fine and coarse particles and their gradual transfer,
the models described in work of Capece et al., ( Capece, M., Dave, R. & Bilgili, E. 2013.
Influence of non-linear breakage kinetics on the attainment of self-similarity for dry milling
processes. Chemical Engineering Science, 97, 96-107) can be of particular interest.

- lam not sure, if the d50 of 2.17 microns is small enough when the request is to have
particles smaller than 2.5 microns {see discussion in the chapter 3.4)



Specific comments to Chapter 4, Pickering foams in pharmaceutical nanomilling

A new phenomenon, the foaming during the nanomilling process, has been identified and its origins
were investigated in Chapter 4. An almost semisolid foam which was produced by this process had a
remarkable stability and surprisingly high viscosity. The foam significantly changed the product
flowability and the nanomilling process had to be stopped. The explanation of the foam formation
mechanism sounds logical and also the practical recommendation that approximately 100x excess of
surfactant relative to its CMC {critical micelle concentration) is required in order to avoid foaming is
indeed useful, however

- Have you observed, or is it described in the literature any negative impact of the increasing
surfactant concentration on the properties of the milled AP ?

- Itis hypothesized that reducing the rate at which new hydrophobic surfaces are formedin
situ, i.e. operation the wet milling process under less aggressive conditions {e.g. lower RPM
in the milling chamber) might also be a way of suppressing the occurrence of Pickering
foams. However, less aggressive milling indeed means also less effective reduction of the
particle size, i.e. less effective milling. So, is it a good recommendation ?

Specific comments to Chapter 5, Redispersion and dissolution properties of spray-dried tadalafil
nanosuspension

The main focus was placed on redispersibility and dissolution properties of the spray dried
formulations, and the understanding of how composition, particle size and spray drying conditions
affect the properties of the obtained powders. It was shown that pharmaceutical nanosuspensions
need not remain only in the liquid form, but their beneficial properties can also be preserved in the
solid state. |t was possible to produce spray dried tadalafil formulations with a very similar
dissolution profile in comparison to suspensions used for the spray drying. The composition or
drying temperature was found to have no impact on the PSD of tadalafil after redispersion. This
means that the spray drying process did not result in any irreversible agglomeration and the main
advantage of the nanosuspensions - i.e. large specific surface area — was preserved This is really an
encouraging observation and positive outcome of this dissertation.

- What could be a recommended final dosage form of the spray-dried product ?
- Have you tested the stability and crystallinity of the spray-dried product ?

In summary, | enjoyed reading the dissertation. it delivers several very positive and encouraging
outcomes. | can also only agree with the very last sentence of the thesis, that in future ‘it will be
necessary to combine experimental work and mathematical modelling’.

| recommend the dissertation for defense.



