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PiedloZena disertaini prace se zabyvd vyvojem stabilnich lyofilizovanych preparati
cytostatik (paklitaxelu a analogi vitaminu E - o-tokoferyl sukcinatu a a-tokoferyl
amidomalatu) enkapsulovanych do lipozomi. Tato aplikaéni forma vede k vyraznému zvyseni
selektivity plsobeni cytostatik vii¢i nadorovym buiikam pfi maximalnim sniZeni toxicity viéi
ostatnim tkanim (kostni dfef, leukocyty), coZ umoZznuje pouZiti vysiich davek cytostatik
potiebnych pro u¢innou protinadorovou lé¢bu. Pouzitim vhodnych metodik pfipravy
preparati bylo dosaZeno vytvofeni kladné nabitych lipozoml zaméfenych na endotelidlni

buriky tumoru, coZ je velice duleZité pro cileni u¢inku transportovanych légiv.

Tézistém predloZzené disertaéni prace jsou tfi publikované élanky. Prvni z téchto
publikaci se zabyva vyvojem a pfipravou lipozoml s vysokou enkapsulaéni kapacitou pro
fazové specifické cytostatikum paklitaxel, a testovanim jeho protinadorového uéinku in vive
na mysich modelech melanomu. Dal3i prace je vénovana pfipravé a fyzikalné-chemické
charakterizaci lyofilizovaného lipozomalniho preparatu transportujiciho a-tokoferyl sukcinat,
semisynteticky analog a-tokoferolu se selektivni toxicitou viéi nadorovym buikam. Ve tfeti
publikaci je popsidna pfiprava lipozomalniho preparatu transportujiciho a-tokoferyl .
amidomalat, ktery vykazuje 10x vy33i Ufinnost proti nadorovym bunkam nez diive pouZity
analog vitaminu E, a testovani jeho cytotoxicity proti rakovinnym bunkam in virro 1 in vivo.
Vyvinutim lyofilizovaného lipozomalniho preparatu bylo dosaZeno odstranéni neZadoucich
uéinkdt neurotoxicity a imunotoxicity volného a-tokoferyl amidomalatu i jeho nizké

rozpustnosti pfi zachovani cytostatického u¢inku na nadorové buriky.

Disertaéni prace ing. Stépana Koudelky je velice kvalitng zpracovana, pfedloZzena
v angli¢tiné (vCetné velmi pékné zpracované teoretické c¢asti). Autor vyuzil nového,
racionalniho zplisobu vytvofeni disertaéni priace prezentaci publikovanych praci s doplnénim
uvodu, cild a zavéru. Uvedene price jsou pochopitelné tymovymi pracemi, proto je tfeba, aby

autor specifikoval svij podil na feSeni jednotlivych problematik.



K disertatni praci mam jen nékolik dotazi:
l. Paklitaxel lze vsoucasné dob& pouzit napf. pfi 1é¢bé nadort prsu. plic,
mediastina. Roz3ifi Vami vyvinuta forma preparitu spektrum diagnéz pfi

kterych je tato latka uéinna?

2. Jaky je mechanizmus proapoptotického uéinku pouzitych analogi vitaminu E?

Zavér: PredloZenou disertaéni praci povaZuji za vynikajici, spliiujici viechny pozadavky na

ni kladené, a proto ji doporutuji k obhajobé.
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Assessment of the PhD Thesis of Mgr. Stepan Koudelka

General: In this thesis, the PhD candidate focused on the development of microcarrier systems for
potential efficient delivery of anti-cancer drugs, as exemplified by an established agent paclitaxel
(PTX) and an emerging group of novel anti-cancer drugs, vitamin E (VE) analogues. This is a very
intriguing and important area of research, since often the unfavourable logistics of efficient delivery
of anti-cancer drugs to the site of malignancy precludes development of frequently very promising
compounds into drugs applicable for human clinical medicine. Therefore, in general terms, this
thesis contributes to this area of research without which the ‘quantum’ leap from the bench to the
bed-side would not be possible.

The thesis is well written, with neat usage of the English language. The first part nicely
documents the problem at hand. Enough space is dedicated to the basics of chemistry and physics
of liposomes and their use as vehicles for drug delivery. The candidate also provides sufficient
information about the two groups of anti-cancer drugs that are studied, i.e. PTX and VE analogues.
In general terms, there is no major problem with this part of the thesis and the few minor issues are
detailed below. The thesis itself contains about 50 pages plus some 15 pages of references. Between
the body of the text and the references, the candidate inserted three publications, on which he is the
first author or a co-author and which are relevant in terms of the topic of the thesis. The three
papers are published in solid pharmacological journals with impact factors of about 4, which is
rather good for this area. It is commendable that the candidate arranged his thesis in this way, rather
than writing a long thesis with a lot of text. It is my position that this way of putting a PhD thesis
together is economical from the point of view of the resources as well as time. There is no better
way to document the quality of a PhD candidate than having several original publications in good-
impacting journals.

Some details on the PhD thesis are provided below. It is advisable that the applicant modifies
his thesis accordingly.

Detailed analysis:

1. 1have a problem with the title of the thesis and its contents, the title being “Microparticular
carriers for construction of targeted drugs and vaccines”. The problem is that nowhere
nowhere in the thesis the candidate mentions anything about vaccines! While I do appreciate
that the microparticular carriers that are the major thrust of the thesis can be used for
delivery of vaccines, the term ‘vaccines’ should not be in the title of the thesis. Similarly,
the carriers can be used for delivery of other classes of therapeutic agents. _

2. The candidate duly thanks his supervisors and colleagues, as well as several agencies that
provided him with funds allowing this work to go ahead and be completed. However, there
should be some acknowledgement of others who would have been involved in the
experiments that are included in the thesis and that were not carried out by the candidate or
his immediate colleagues. This is particularly the case of the mouse work in vivo, with the
experiments with the FVB/N c-neu transgenic mouse and their treatment with liposomal a-
TOS and a-TAM were abroad, where the ultrasound imaging technique to visualize and
quantify tumours was also used. It is fair to acknowledge the origin of these results; at the
same time it does not take anything from the quality of the work included in the thesis. On
the contrary, it is commendable that the candidate was capable of initiating such
collaboration(s), and this is a promise for the future career of the candidate that he will
actively seek collaborations that are essential for high quality research.

3. Concerning the Theory, part 1: a lot of space is given to liposomes — their physico-chemical
properties. However, the part on the use of liposomes as drug carriers is a bit too short in my
mind. I would expect more here, since the major thrust of the thesis is the application of
liposomal preparations of PTX and VE analogues in mouse cancer models

4. When it comes to chapter 2.2, there is a lot of data included (and rightly so), on the various
preparations of PTX, most of them involving liposomal systems. One of the major points is
the preparation of liposomal PTX for delivery to mice with tumours. The results pertinent to



this are included in Paper 1. While it is explained there, I think it would be a good idea to
summarise these results in the main body of the thesis — otherwise, it is a bit awkward to try
find them in the published paper(s). So, I would welcome a chapter, perhaps preceding the
three papers, that would in some abbreviated manner describe what was published in the
papers that makes a progress in the field. Otherwise, it is not clear (unless one really tries
hard to fine the information in the papers), what was the improvement of the liposomal
preparation developed in the course of the thesis when compared with the previously
published papers.

5. Similar criticism can be used when it comes to part 3, where some data on the preparations
of VE an analogues, as published by others, are mentioned. Again, it is not clear what the
contribution of the candidate is without detailed reading of papers 2 and 3.

6. It should be also mentioned somewhere why the candidate chose PTX and VE analogues.
These are two groups of drugs with rather different modes of action, so some logistics for
their choice is needed to be included.

7. The choice of some of the references concerning VE analogue is not exactly correct and
needs to be re-checked by the candidate. There are small mistakes (eg. on p. 42, bottom, the
reference should be ‘Prasad and Edwards-Prasad’ rather than ‘Prasad and Edwardsprasad”).

8. Iam wondering about the choice of animal models to show the anti-cancer efficacy of the
liposomal preparations of PTX and VE analogues. The models for PTX and those for the
VE analogues differ considerably. For both groups of drugs, the ‘hollow fibre implant
mouse model” was used. I find this model rather cumbersome and difficult to really
comprehend. To me, this model present only a small improvement over testing the effect of
drugs on cell lines. Maybe one of the reasons for my skepticism about this model is that the
thesis lacks a Methods section, where the advantages of this model (except that nude mice
do not have to be used) would be explained. Liposomal PTX was also tested on a syngeneic
metastasis model. For the effects of liposomal formulations of VE analogues the hollow
fibre model was used again while the metastasis model was not included. A transgenic
model of breast cancer was also used, however this was done in another laboratory. Again, it
would be nice to have some information in the main body of the text comparing the effects
of the liposomal formulation prepared by the candidate when compared to the published
data. Such as, what are the differences/similarities, is there an improvement over the
published data etc.

9. The Thesis lacks a conclusions part. In fact, after the first part (Theory), which is pretty
good, the thesis somehow ‘fades away’. ‘Aims of This Study’ are mentioned on page 49.
This is followed by the three nice papers, after which the References to the thesis follow,
and the whole document is finalized by inclusion of a list of presentations of the candidate.
What I really lack is a part where the candidate would summarise his findings and propose,
hopefully, some further strategy — such as what these data may lead to, what other studies
may follow etc. So, not only to repeat the major findings in the part, which is called
‘Conclusion’, on pages 84-86. This is even more important, since the Thesis does not
contain the Discussion section where one would analyse the data in the light of data
published by others. In any case, this would definitely improve the quality of the thesis and
would give it a clear position within the ‘translational’ field of biomedical research.

10. The Annotation to the Thesis is a good idea. It is, principally, based on the three papers by
the candidate. However it is put together in a somewhat sloppy manner. The first part lists
Figures and there are Legends to individual figures — with the exception of Fig.3, which
does not have a legend. Part two contains legends to figure, while part 3 does not. This
ought to be fixed.

Conclusion: I recommend the candidate that he modifies the thesis according to the points
mentioned above, after which itwill be a good basis for awarding him the title of Doctor of

Philosophy (PhD).



