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Appendix A

Additional
Information,Permissions and
Publications.

This appendix section provides the details of the published papers and Erratum to
the Thesis.

A.1 PAPER 1: Permissions, Publication and Sup-

porting Information

A.1.1 Polystyrene and Poly(ethylene glycol)-b-Poly(-caprolactone)
Nanoparticles with Porphyrins: Structure, Size, and
Photooxidation Properties

Author: Pavel Kubát, Petr Henke, Rahul Kumar Raya, Miroslav Štěpánek, and Jǐŕı
Mosinger.
Publication: Langmuir
Publisher: American Chemical Society
Date: Jan 1, 2020
Copyright © 2020, American Chemical Society
https://pubs.acs.org/doi/abs/10.1021/acs.langmuir.9b03468

A.2 PAPER 2: Permissions and Publication

A.2.1 Thermoresponsive behavior of poly(N-isopropylacrylamide)s
with dodecyl and carboxyl terminal groups in aque-
ous solution: pH-dependent cloud point temperature

Authors: Juraj Škvarla, Rahul K. Raya, Mariusz Uchman, Jǐŕı Zedńık, Karel Procházka,
Vasil M. Garamus, Anastasia Meristoudi, Stergios Pispas Miroslav Štěpánek
Publication: Colloid and Polymer Science
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Publisher: Springer Nature
Date: Mar 29, 2017
Copyright © 2017, Springer Nature
https://link.springer.com/article/10.1007/s00396-017-4067-z

A.3 PAPER 3: Permissions, Publication and Sup-

porting Information

A.3.1 Onion Micelles with an Interpolyelectrolyte Complex
Middle Layer: Experimental Motivation and Com-
puter Study

Author: Rahul Kumar Raya , Miroslav Štěpánek, Zuzana Limpouchová, Karel
Procházka, Martin Svoboda, Martin Ĺısal, Ewa Pavlova, Athanasios Skandalis, and
Stergios Pispas.
Publication: Macromolecules
Publisher: American Chemical Society
Date: Aug 1, 2020
Copyright © 2020, American Chemical Society
https://pubs.acs.org/doi/abs/10.1021/acs.macromol.0c00560
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A.4 Errata

P.no., Original text and equations Correction
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6 Z(Θ , c) = Kc(dn/dc)2/Rcor(Θ , c) Z(Θ , c) = Kc/Rcor(Θ , c)

6 ξ = kc+ sinΘ2 ξ = kc+ sin2Θ

8 subscript i in the last paragraph not necessary

9 below Eq.(2.14), kn km

Page 9, As cumulants are the moments of the distribution function of relaxation
rates G(Γ ), the G(Γ ) function must be defined to explain the physical meaning of
the cumulants. However, it is true it is done sufficiently in the text and mentioning
eqs. (2.13) and (2.15) in the section about cumulant analysis was not necessary.

DLS Data Analysis : In the real case of non-monodisperse particles, the shape
of the distribution function g1(q, τ) is no more single exponential and the analysis
of its complex shape and evaluation of diffusion coefficients are more complicated.
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If the distribution of sizes is monomodal, the CUMULANT analysis can be applied.
In this case, the logarithm ln[g1(q, τ)] is expanded in a power series of τ .
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∞∑︂
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k2
2
τ 2 + ... (2.14)

The first term provides the mean diffusion coefficient and the second describes the
polydispersity.

In a general (multimodal) case, the constrained regularization method for invert-
ing data, CONTIN analysis has to be applied. The fitting of the autocorrelation
function based on the formula which implicitly assumes the contributions of particles
of different sizes (i.e., particles of different scattering power)
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provides the intensity-weighted distribution of diffusion coefficients, A(τR) which
can be further recalculated (for the scattering angle zero) into mass- or number-
weighted distributions.

Page 28, The curves in Fig. 4.4. need the following explanation. In Paper 1, we
studied polymeric nanoparticles applicable in photodynamic therapy. Using differ-
ent preparation techniques, we prepared particles differing significantly in size. Some
samples contained bimodal distribution of sizes and LS data were strongly affected
by the presence of relatively small contents of large particles. Combining DLS and
SLS data, we were able to separate the contribution of large particles in SLS and
to prove that the fraction of small particles was decisive. PCL-PEG micelles were
so small that their gyration radius cannot be determined by light scattering (with
the expectation of 32k-5k, the size of which was on the resolution limit). Therefore,
the slopes of lnI(q) vs q2 should be 0 in the ideal case. However, the measure-
ment was complicated by the presence of large aggregates. The shown I(q) values
are fractions of scattering intensities corresponding to the fast mode of the micelles
used to estimate their molar mass. The increase with q2 is thus only an artifact.
The aim of the figure is to show the presence of small particles, the size of which is
immeasurable by SLS. Fig. 4.4. is a copy of the figure which was published in the
Supporting Information to Paper 1 in Langmuir, but its reproduction in the Thesis
without an appropriate explanation is confusing.

Page 40, Fig: 4.9, RH cannot depend on q. The plotted values are apparent
hydrodynamic radii calculated from apparent diffusion coefficients, Dapp = 1/τq2,
which was, unfortunately, not enough stressed in the accompanying text. In Paper 3,
we studied relatively small parent core-shell micelles and onion micelles which con-
tained low admixtures of fairly high particles. The light scattering data extrapolated
to zero angle did not correlate with data from TEM. For a reasonable discussion of

5



the light scattering study, we needed to show that LS data monitored at high angles,
when the scattering from large particles is attenuated due to destructive interference
effects, correlate with TEM data. Therefore, we purposely used a slightly unusual
presentation of LS data. A certain flaw of the presentation (both in the Thesis and
in Paper 3) consists in the fact that we did not explicitly stated that the plotted
quantities are the apparent (i.e., experimental condition-dependent) values. This
fact and the reason of the presentation (complications due to non-negligible disper-
sity in sizes of scattering particles) was obviously clear from the quite long discussion
in the paper published in Macromolecules and none of reviewers complained.
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