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(Meth)acrylate copolymers of Eudragit® type in oral tablet

technology

(Meth)akrylatové kopolymery typu Eudragit® v technologii

peroralnich tablet

Martina Naiserova » Kateiina Kubova ¢ Jakub VyslouZil * Jurga Bernatoniene ° Iosif Brokalakis * David Vetchy

Received August 25, 2019 / Accepted September 23, 2019

Summary

This review focuses on the characterization of
(meth)acrylate copolymers — Eudragit®, describing
their thermal treatment behaviour, possible
interactions between cationic and anionic polymers,
incompatibilities related to Eudragits® and their use
in the pharmaceutical technology of oral tablets. In
summary, Eudragit® copolymers are divided into
soluble ones, insoluble ones and a combination of these
two types. The combination of soluble and insoluble
poly(meth)acrylate gave a new type of polymer,
Eudragit® FL. In oral tablet technology, Eudragits®
are widely used in matrix tablets, either alone or in
combination, where they mainly provide sustained
drug release. To a lesser extent, Eudragits® are used in
gastroretentive systems. Moreover, Eudragits® are also
of great importance in coated tablets technology, where
these enteric polymers provide specific drug targeting
to certain parts of the digestive tract, mainly to the
small intestine or colon. Important systems such as
CODES™ and MMX?® technology are mentioned. Last
but not least an overview table of currently available
oral medicinal products on the Czech market, where at
least one of the Eudragits® was used as a film-forming
agent, is included.

Key words: Eudragit® » matrix tablets ¢ floating tablets
film-coating tablets * acidoresistant tablets * burst effect
prolonged drug release * colon drug delivery

M. Naiserova * K. Kubova ¢ PharmDr. Jakub Vyslouzil, Ph.D. (D<) «
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Department of Pharmaceutics, Faculty of Pharmacy

University of Veterinary and Pharmaceutical Sciences Brno

Palackého 1, 612 42 Brno, Czech Republic

e-mail: jakub.vyslouzil@gmail.com

J. Bernatoniene
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Souhrn

Piehledovy clanek se zamétuje na charakterizaci (meth)
akrylatovych kopolymer — Eudragiti®, popis jejich
chovani pfi tepelném oSetfeni, mozné interakce mezi
kationtovymi a aniontovymi polymery, inkompatibili-
ty souvisejici s Eudragity® a na jejich vyuziti v oblasti
farmaceutické technologie peroralnich tablet. V pfehledu
jsou rozdéleny na rozpustné, nerozpustné a kombinaci
téchto dvou typt. Pravé kombinaci rozpustného a ne-
rozpustného poly(meth)akrylatu byl ziskan novy typ po-
lymeru, Eudragit® FL. V technologii peroralnich tablet
se Eudragity® hojné vyuzivaji v matricovych tabletach,
a to samostatné nebo i v kombinacich, kde zajistuji ze-
jména prodlouzené uvolilovani 1é¢iva. V mensi mife se
vyuzivaji v gastroretentivnich systémech. Naopak velky
vyznam maji Eudragity® v technologii potahovanych
tablet, kde tyto enterosolventni polymery zajistuji speci-
fické sméfovani 1é¢iva do urcitych casti traviciho traktu,
zejména do tenkého stfeva nebo kolonu. Jsou zde zmi-
nény dualezité systémy jako CODES™ a MMX® techno-
logie. V neposledni fadé je uvedena pichledova tabulka
zahrnujici aktudlné¢ dostupné peroralni 1é¢ivé piipravky
na ¢eském trhu, u kterych byl jako filmotvorna latka vy-
uzit néktery z Eudragiti®.

Kli¢ova slova: Eudragit® « matricové tablety ¢ flotujici
tablety * potahované tablety ¢ acidorezistentni tablety °
burst efekt » prodlouzené uvoliiovani 1é¢iva ¢ piivod 1é¢i-
va do kolonu

Introduction

Eudragit® was a trademark of Rohm GmbH & Co. KG.
in Darmstadt in Germany, which was first marketed in
1953Y. The name Eudragit® was derived from the Greek
word “E¥” (meaning good) and the German word “dragi-
eren” (meaning sugar coating), combined together to
indicate an “excellent functional coating”?. In 1955, the
first poly(meth)acrylates for pH-controlled release be-
came commercially available (Eudragit® L and Eudragit®
S as organic solutions in isopropyl alcohol). These were
followed in 1959 by a polymer with protective and mask-
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Methacrylic copolymers
Functional group: carboxylic acid
R=COOH (anioni)
udragit” L 100/S100/L 100-55 (powders)
Eudragit’ L30 D-55/FS30D
(aqueous dispersion 30%)
Eudragit’L12,5/512,5
(organic solution12,5%)
Gastroresistant and
enterosoluble

CHy(H) CHs
[

Aminoaikyl

methacryiate copolymers

Functional group: dimethyl aminoethyi
R= COOCH; CH;N(CH;); (cationic)

Eudragit® E100 (granules)
Eudragit” E12,5 (organic solution 12,5%)
Eudragit” EPO (powder)

Gastrosoluble and
enteroresstant

2= CH 2 G Chiges

Methacrylate copolymers

Functional group: neutral esters
R = COOCH, or COOC;Hs(neutral)

Eudragit® NE 30 D/ 40D /NM 30D
(aqueous dispersion 30%/
40% polymer content)

Insoluble, permeable;
pH-independent

| |
COO-Alkyl R

Ammonioalky!
methacryiate copolymers
unctional group: trimethylammonioethy)
R = COOCH; CH N*(CH; hCI* (neutral)
Eudragit® RL 100 (granules)
Eudragit’ RLPO/RS PO (powders)
Eudragit” RL 30 D/RS 30D
(aqueous dispersion 30%)
Eudragit" RL12,5/RS 12,5
(organic solution 12,55%)
Insoluble,
permeable or dispersable;
pH-independent

Fig. 1. Various Eudragit® copolymers, their respective groups (R) and properties”

ing function intended for immediate-release applications
(Eudragit® E). Only ten years later poly(meth)acrylates
for time-controlled drug release were launched on the
market. Eudragit® research and manufacturing today
takes place at the Evonik Industries sites in Darmstadt,
Weiterstadt and Worms?.

Eudragits® are synthetic acrylic copolymers that are
derived from esters of acrylic and methacrylic acid, by
free radical polymerization® ¥. Their physicochemical
properties are determined by their functional groups
(Fig. 1), and their solubility in the digestive tract re-
sults from monomer variations and polymerization
reaction®. Eudragits®, owing to their stability in the
presence of digestive enzymes and body fluids, are
known as non-biodegradable polymers. Originally,
they had been made as solutions of organic solvents,
however in the course of years the product offer was
expanded to a wide range of different physical forms.
They are available as aqueous dispersions (marked D),
granules (100), powders (PO) and organic solutions.
Water dispersions greatly contribute to reducing the
burden on the environment™ .

Eudragit® polymers have excellent film-forming
properties, which are combined with high flexibili-
ty, low water vapour transition rates, high pigment
uptake and a wide variety of available products* 7.
Due to the above, Eudragit® main application in the
pharmaceutical industry is for the development and
manufacturing of solid dosage forms that achieve
therapeutically appropriate release profiles (modified
release applications); protection of the drug from sur-
rounding influences such as humidity or light; and
for the conventional film coating® *. Furthermore,
they are used to avoid interactions between the core
material and the coating as well as to increase a pa-
tient’s compliance?.

Characterisation and types of Eudragit® polymers

(Meth)acrylate copolymers can be subdivided into the
soluble pH-dependent type and the insoluble pH-indepen-
dent type. The polymers with pH-dependent behaviour,
such as anionic copolymers Eudragit® L, S and FS, are
mainly used in gastro-resistant dosage forms, whereas
the pH-independent types, such as Eudragit® NE, NM,
RL and RS, are widely used for sustained release dosage
forms®?. All Eudragit® polymers, except the acid soluble
Eudragit® E, provide modified release effects'?.

Soluble pH-dependent poly(meth)acrylates

Soluble poly(meth)acrylates (Eudragit® E, L, S,
FS) exhibit a certain solubility in digestive fluids by
salt formation. These polymers have acidic or alka-
line groups which enable a pH- dependent release of
the API (Active Pharmaceutical Ingredient)”. They
are applied in taste masking, enteric formulations as
well as in controlled drug release in all sections of the
intestine. Namely, Eudragit® L and S are suitable for
enteric coating, whereas FS is appropriate rather for
colon delivery. Eudragit® E polymer is gastrosoluble
and enteroresistent’.

Eudragit® E

This type consists of dimethylaminoethyl methacry-
late, methyl methacrylate and butyl methacrylate ina 2 :
1 : 1 ratio. Introduction of the cationic monomer ensures
its solubility below pH 5 by salt formation with anions
present in gastric fluid?.

Eudragit® E is provided as a micronized powder for
aqueous dispersion named Eudragit® E PO, in a granule
form for organic solution preparation called Eudragit®
E 100, and in a 12.5% organic solution named Eu-
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dragit® E 12.5'9. Eudragit® E is naturally amorphous
with a glass transition temperature of approximately
48.6 °C, and it is perfectly applicable in hot melt extru-
sion for the preparation of solid dispersions due to be-
ing thermoplastic'?. Originally, Eudragit® E was widely
used for taste and odour masking®. Later, Eudragit® E
was reported to be effective in enhancing the dissolu-
tion rate of poorly water-soluble drugs and improving
the physical stability of amorphous solid dispersions
against humidity stress!319,

Eudragit® L, S, FS

Due to the presence of enterosoluble carboxylic
groups, Eudragit® L, S, and FS are anionic pH-depen-
dent polymers suitable for gastro-resistant formula-
tions® '© (Table 1). These polymers are soluble at pH
above 5.5. Although dissolution pH is mainly deter-
mined by the percentage of methacrylic acid, the pres-
ence of ester comonomers also contributes'''”. As coat-
ing polymers, they ensure the site-specific drug release
in the gastrointestinal tract (GIT), enabling the targeting
to specific enteric areas, such as the upper intestine, the
ileum, and the colon'®.

Insoluble pH-independent poly(meth)acrylates

Insoluble but permeable neutral or cationic copoly-
mers, by contrast, enable prolonged release applications
through pH-independent swelling and diffusion-con-
trolled dissolution?. These polymers include Eudragit®
NE and NM, which have neutral groups (neutral ester
groups) and Eudragit® RL and RS, which have alkaline
functional groups (trimethylammonioethyl groups)®.
Eudragit® NE and NM have an average permeability
whereas RL and RS are polymers with a high and a low
permeability, respectively?. They are commonly used
for the development of delayed and sustained drug re-
lease formulations (Table 2)!. In coating technology,
Eudragit® NE and NM polymers do not require addition
of plasticizer'.

Eudragit® NE, NM

These polymers have no reactive functional group,
since all carboxylic groups are esterified. They are
mainly used in coating preparations in which the drug
release is controlled by the film thickness. Both of these
polymers have a minimum film forming temperature of

Table 1. Eudragit® polymers used for GIT targeted drug delivery and their respective properties'

Eudragit® Polymer Availability Dissolution Properties
L 30D-55 30% aqueous dispersion

Dissolution above pH 5.5
L 100-55 Powder
L 100 Powder

Dissolution above pH 6.0
L125 12.5% organic solution
S 100 Powder
S12.5 12.5% organic solution Dissolution above pH 7.0
FS30D 30% aqueous dispersion

Table 2. Eudragit® polymers used in sustained release formulations and their respective properties'

Eudragit® Polymer Availability Dissolution Properties
NE 30D 30% aqueous dispersion Insoluble
B : Low permeability

NE40D 40% aqueous dispersion pH-independent swelling

No plastici ired
NM 30 D 30% aqueous dispersion H?gﬁlisﬂlecfi;;eqmre
RL 100 Granules
RL PO Powder Insoluble

High permeability
RL30D 30% aqueous dispersion pH-independent swelling
RL 12.5 12.5% organic solution
RS 100 Granules
RS PO Powder Insoluble

Low permeability
RS30D 30% aqueous dispersion pH-independent swelling
RS 12.5 12.5% organic solution
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Table 3. Characteristics of Eudragit® NE 30 D and NM 30 D"

NE 30D NM 30D
Emulsifier 1.5% nonoxynol 100 0.7% macrogol stearyl ether
Ratio EA : MA 2:1 2:1
Mw (g/mol) 7.5-10° 6-10°
Viscosity (mPa - s) 2-20 50
pH 5.5-8.5 5.5-8.6
1037-1047 1037-1047

EA — ethyl acrylate, MA — methyl acrylate

5 °C'. Depending on the drug solubility, 5-20% of dry
polymer substance based on tablet weight is usually suf-
ficient to control drug dissolution and release overa 6—8 h
period®. Due to insolubility, they can be utilized in
the formulation of inert matrix systems. Their release
mechanism is controlled by diffusion and gives straight
lines in the plot of dissolved drug versus square root of
time?. Table 3 summarizes some important character-
istics of the Eudragit® NE and NM water dispersions.

Eudragit® RL, RS

Cationic poly(meth)acrylates typically consist of
ethyl acrylate, methyl methacrylate, and a low content
of methacrylic acid ester with quaternary ammonium
groups. The ammonium groups are present as salts,
which increase the polymer swelling in aqueous me-
dia, thereby making the polymers more permeable®”.
Quaternary ammonium groups dissociate completely
at pH 1-8. Since both are insoluble during gastroin-
testinal transit, these polymers are employed in ma-
trix formulations in which drug release is driven only
by diffusion. Eudragit® RL is highly permeable, while
Eudragit® RS is only slightly permeable. They can be
mixed in any ratio to adjust the intermediate perme-
ability and obtain a specific release pattern?. Since
Eudragit® RL contains more quaternary ammonium
groups, it is more hydrophilic and permeable, resulting
in accelerated drug release, its features are dominant
in these combinations®. Due to the above, the quan-
tity of Eudragit® RS is usually much higher in order
to achieve extended release effects®. Typical RS : RL
ratios are 95 : 5,90 : 10 or 80 : 20%. Variations in poly-
mer ratio and coating quantity result in maximum flex-
ibility and ability to design the desired formulation.
The combination of Eudragit® RS PO with Eudragit®
RL PO has been shown to have improved release rates
of drug from tablets compared to formulations with
Eudragit® RS PO only?'2%,

Combination of soluble and insoluble poly(meth)
acrylate

Eudragit® FL
Eudragit® FL is a new product combining the advan-
tages of two widely used polymers (Eudragit® L and

Eudragit® NM). Due to its dominating gastro-resis-
tant property, Eudragit® L 30 D-55 serves as the lead
polymer, while Eudragit® NM 30 D provides higher
levels of flexibility. Eudragit® FL exhibits a very low
acid value, which makes it highly compatible with
a broad range of APIs such as acid-sensitive small
molecules or peptides. It enables plasticizer-free for-
mulations, making it ideal for the compression of coat-
ed multiparticulate systems. It can be sprayed to form
a smooth coat with excellent adhesion. The advantages
of the coating process include time reduction (by up
to 70%), lowering manufacturing costs, total required
polymer amount, avoidance of sticking, and increased
drug loading®.

IPEC

Inter-Poly-Electrolyte Complex (IPEC, IPC or PEC)
results from the interaction of the cationic polymer (chi-
tosan®”) with the anionic polymer (carbomer?®, sodium
alginate?”). The preparation of IPEC is a lengthy process.
The complex is formed by precipitation in aqueous or
buffer solution, followed by isolation, drying, grinding
and sifting (to the desired particle size) to obtain a mix-
ture intended for direct compression of the tablets. Some
of Eudragits® can be considered as polycations (Eudragit®
types E, RL, RS) and others as polyanions (Eudragit®
types L, S) (Fig. 2)*"2¥. 1t is known that the stoichiom-
etry of both components in binary IPEC depends on the
pH values of the media, ionic strength, concentration,
and sometimes on the order of mixing. IPECs can extend
drug release either by reducing swelling and erosion of
polymeric matrix or by modulating microenvironmental
pH. The advantage of this complex is a slow release of
a wide range of drugs due to ion-hydrogen interactions
within the system. The swelling of the matrix IPEC sys-
tem is controlled by the relative ratio and composition
of the individual components determining the amount
of hydrophilic and hydrophobic parts in the IPEC struc-
ture?”.

Ofokansi et al3® prepared ibuprofen tablets from
IPECs formed between Eudragit® RL 100 and chitosan.
An electrostatic interaction between the carbonyl (—CO-)
group of Eudragit® RL 100 and amino group of chitosan
of the tablets formulated with the IPECs was capable of
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HOOC “00C -
+ +
NH(CH,), NH(CHy), N(CH,),
H* H*
R -~ ) R J R
> >
, Hooc ) + oocH P
NH(CH,); ’) NH(CHy), D N(CHy),
R H* P H*
R R R
IPEC
Eudragit® E Eudragit® L Eudragit® E Eudragit® L Eudragit® E Eudragit® L

Fig. 2. Interpolyelectrolyte complex between Eudragit® E and L*

preventing drug release in the stomach and small intes-
tine and helped colon-targeted drug delivery of ibuprofen
in the treatment of inflammatory bowel diseases. Kinetic
analysis of drug release profiles showed that the systems
predominantly released ibuprofen in a zero-order man-
ner.

Another approach can be seen in utilizing physical
mixtures of polymers in controlling drug release. Li et
al.?® evaluated the combination of chitosan as a cation-
ic and Eudragit® L as an anionic polymer. They utilized
physical mixture of these polymers and observed the in
situ formation of an IPEC-based film on the tablet sur-
face. This novel structure could be only formed under
specific dissolution conditions.

Thermal treatment of Eudragit® polymers

The term “thermal treatment means” a process in
which the polymer is heated to a certain temperature for
a specified time period (curing time). Thermal treatment
of amorphous polymers usually requires the heating of
a polymer to temperatures above the glass transition tem-
perature (7,) (Table 4)*Y. The glass transition tempera-
ture, a fundamental property of an amorphous polymer, is
the temperature at which a polymer undergoes a change
from a hard, brittle glassy state to a soft, flexible rubbery
state. It is well known that excipients that lower the T,

Table 4. Glass transition intervals of Eudragit® different

grades"”

Eudragit® grade T, (°C)
E 100/E PO 48

L 100-55/L 30 D-55 110
S 100/S 12.5 110
FS30D 48
NE 30D 9
NM 30 D 11
RL 100/RL PO 70
RS 100/RS PO 65

such as plasticizers, make polymers less brittle and more
flexible. The thermal treatment often influences the me-
chanical properties of polymers®?.

Thermal treatment of the polymeric matrices above the
T, could significantly alter the drug release. The duration
of this process is also an important factor*). The effects
of thermal treatment of tablets on the drug release rate
were attributed to the polymer chain movement and in-
ter-diffusion of the Eudragit® polymer chains in the tablet
matrix, which causes a better coalescence of the polymer
particles to form a fine network and a matrix with lower
porosity and higher tortuosity. In this way, the drug is
surrounded and entangled by the polymer network, re-
sulting in a restricted leaching of the drug?.

Azarmi et al.?) evaluated thermal treatment as a pro-
cess to extend drug release from Eudragit® RL, RS based
matrix tablets. A prolonged release was observed when
the heat treatment was above the 7 . of the polymers. The
duration of the heat treatment came up to be an import-
ant factor and the results showed that an increase in the
duration of the heat treatment resulted in a reduced drug
release. The heating of the matrices over 24 hours had
no significant effect on the release rate of indomethacin.
Furthermore, heat treatment of the matrices above the
glass transition temperature of the polymer had no signif-
icant effect on the tensile strength of tablets®®. In a sub-
sequent study, the same scientific group concluded that
the prolonged release of API was due to the movement
and redistribution of Eudragit® RS polymer chains in the
matrix tablet structure.

On the other hand, the study of Dave et al.*¥ brought
different results. The thermal treatment at 75 °C for 5
hours increased breaking force and decreased the drug
release rate only for theophylline/Eudragit® RS PO ma-
trices. For matrix tablets containing Eudragit® RL PO or
a mixture of RL PO/RS PO it failed to impart an extend-
ed-release property to the tablets. This can be attributed
to the relatively more hydrophilic nature of Eudragit® RL
compared to Eudragit® RS. Although thermal treatment
may result in the formation of a strong polymer matrix
structure, the high level of permeability to aqueous me-
dia resulted in the rapid disintegration of the tablets and
releasing of the drug. For the tablets containing Eudragit®
RS PO, theophylline release decreased proportionately
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with an increase in the thermal treatment temperature and
concentration of plasticizer in the matrix.

Several studies have described the thermal treatment of
insoluble Eudragit® polymers usually resulting in extend-
ed drug release from Eudragit® tablets due to a decrease
in matrix porosity. It cannot be forgotten that the copoly-
mer incorporated into a commercial product has a differ-
ent 7 value than, for example, a blend with other matrix
tablet components. Therefore, the thermal treatment of
Eudragit® NE and NM matrices having T . values very
low is also important.

Incompatibilities associated with Eudragits®

Although Eudragit® polymers are considered as chem-
ically stable, there are studies documenting polymers in-
compatibilities with some substances. The interactions of
Eudragit® E with histamine-H, receptor antagonists, Eu-
dragit® L with proton pump inhibitors, and Eudragit® RL,
RS with nonsteroidal anti-inflammatory drugs (NSAIDs)
are known.

In Sarisuta et al.?” the effect of polymeric Eudragit®
E 100 film on coated tablets with ranitidine hydrochlo-
ride was investigated. Due to the mild interaction, such
as hydrogen bonding, between protonated tertiary amino
group of ranitidine hydrochloride and functional group
of the Eudragit® E 100, the adhesive force between the
film and the tablet surface decreased®®. The interaction
between Eudragit® L and proton pump inhibitor ome-
prazole is also known. The acidic nature of the polymer
leads to the degradation of omeprazole. A possible solu-
tion is to use an inert subcoating layer, which separates
the omeprazole containing core from the enteric coating.

Pignatello et al.’® studied the mechanisms of inter-
actions between Eudragit® RL 100 and RS 100 poly-
mers with three NSAIDs: diflunisal, flurbiprofen, and
piroxicam. In particular, the incorporation and release
of NSAIDs from Eudragit® RL and RS polymers was
shown to be strongly dependent on the acidic nature of
these drugs, which allows chemical interactions, physical
interactions, or both to occur (zwitterionic adducts, ion
pairs, ion-exchange resin behaviour) with the ammonium
group of polymers.

Physical and chemical interaction of ibuprofen with
Eudragit® RL has been reported. Incompatibility occurs
due to the electrostatic interactions and/or hydrogen
bonding (carboxylic group of ibuprofen) with the quater-
nary ammonium groups in Eudragit® RL. This probably
inhibits uniform dispersion of the drug in the polymer
network and ultimately affects the drug loading and re-
lease profile in vitro and in vivo®.

Incompatibilities may also occur with some poly(meth)
acrylate dispersions depending on the ionic and physi-
cal properties of the polymer and solvent. For example,
coagulation may occur due to soluble electrolytes, some
organic solvents, pH changes and extremes of tempera-
tures. It is known that water dispersions of Eudragit® L,
RL and RS are not compatible with magnesium stearate
(thickening or coagulation). However, the magnesium

stearate contained in the tablets does not affect the prop-
erties of the polymer film. Aqueous dispersions show
more incompatibilities than organic solutions or solid
poly(meth)acrylates®.

Matrix tablets with Eudragits®

Matrix tablets involve a homogeneous dispersion of
a drug into an excipient or a mixture of excipients which
are able to form a matrix structure. Such excipients are
termed as matrix carriers and are usually of polymeric
origin. Interaction between a drug and a polymer gen-
erally forms the basis of controlled oral drug delivery.
They can be prepared by direct compression of the pow-
der blend and by granulation prior to compression*”. The
most common approaches to achieve a controlled release
are to embed the drug in a hydrophilic (swellable) matrix
tablet based on the swelling of hydrophilic polymers* 9,
a lipophilic matrix systems containing fats and waxes as
carriers or insoluble matrices™ *-4%),

Eudragits® are attractive matrix forming materials
due to their high chemical stability, good compatibility
properties, and a large variety of available grades with
different physicochemical characteristics. Insoluble Eu-
dragit® copolymers are known to form skeleton (insolu-
ble) diffusion-controlled matrix tablets by participation
of individual (meth)acrylic copolymers or their mixture
mainly together with different commonly used soluble or
insoluble fillers. Moreover, a combination of insoluble
Eudragits® with other insoluble polymers (e.g. ethylcel-
lulose — EC) have been described in the literature*”. Both
types of poly(meth)acrylates can be also an important
component of swellable polymeric matrices (mainly hy-
droxypropyl methylcellulose — HPMC) to optimize drug
release performance by adjusting gel layer characteristics
in dependence on their physicochemical properties*.

Insoluble Eudragit® polymers

In technology of mono-component matrix tablets
based on insoluble Eudragit® polymers, a combination of
a freely soluble API/insoluble filler (or no filler)*® and
a poorly soluble API/soluble filler is considered advan-
tageous. In the first case, an insoluble filler supports the
regular sustained drug release, in the second case, a sol-
uble filler prevents a rapid disintegration of an almost
insoluble matrix system. For a very soluble drug, a burst
effect is typically associated with such a system. That can
be demonstrated on Eudragit® NM-based matrix tablets
with microcrystalline cellulose (MCC, Avicel® PH 101)
as an insoluble filler for sustained release of a freely solu-
ble drug (diltiazem hydrochloride) or a sparingly soluble
drug (caffeine). In the experiment, Eudragit® NM 30 D
was used to granulate the drug-filler mixture. It has been
concluded that the 12 hours extended release of a freely
soluble drug can be achieved with the drug-fillerratio 1 : 1
and the polymer concentration from 11.3% and 13.8%.
On the contrary, the same system did not work with API
caffeine and a higher tendency for fast disintegration was
observed*”. As a prevention of rapid disintegration, Apu
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et al.?? prepared an Eudragit® RS PO/RL PO matrix sys-
tem with a prolonged release of poorly soluble carbamaz-
epine (water solubility: 17.7 mg/L) in combination with
soluble Ludipress® LCE (96.5% lactose, 3.5% povidon
30) in the role of the filler.

Insoluble Eudragit® polymers with both good swell-
ing capacity and permeability can be successfully used
for the acceleration of drug release from matrices based
on more hydrophobic EC or oppositely an EC addition
to Eudragit® formulations prolongs drug release’”. In
the study of Sanchez-Lafuente et al.*”, didanosine, an
antiretroviral drug, was incorporated into directly com-
pressed matrices using different ratios of Eudragit® RS
and EC (Ethocel® 100). The results showed a progressive
increase in the drug dissolution rate with an increasing
ratio of Eudragit® RS in the polymeric matrix.

Due to their insolubility, these polymers play a key role
in a slowdown of drug dissolution rate and elimination/re-
duction of the burst effect of very soluble APIs from HPMC
and other swellable matrices to obtain zero-order kinetics
or near zero-order kinetics. Their insoluble character de-
creases the penetration of the dissolution medium into the
inner matrix structure in a concentration-dependent man-
ner and lowers the diffusion extent. Even a thin polymeric
layer inside a matrix can be observed for Eudragit® co-
polymers with more plastic character (e.g. Eudragit® NE)
as demonstrated in Figure 3. A deeper explanation of this
effect can be seen in the creation of a significantly larger
interface between a highly soluble drug and insoluble
Eudragit® polymers due to formation of nano-sized drug
particles in HPMC K4M/Neusilin® US2 matrices as
demonstrated by ssNMR spectroscopy??.

For this reason, a combination of HPMC and insoluble
Eudragit® copolymers has been intensively investigated

and a lot of literature sources can be found. As an exam-
ple, Reddy et al.® published a significant burst release
reduction of freely soluble nicorandil by granulation of
the HPMC K4M/drug mixture (4 : 1) with ethanolic solu-
tions of Eudragits® RL 100 (10%) and RS 100 (4 and 8%).
The initial release during the first 2 hours significantly
decreased when Eudragit® RL (10%) was used (19.7 vs.
32.6% in reference); a lower burst effect reduction was
achieved for Eudragit®RS (27.4 vs. 30.8% for reference).

In the study published by Tomuta et al.*», the HPMC
K100M matrix tablets containing a very soluble drug
(metoprolol tartrate) were prepared by fluid bed granu-
lation with Eudragit® NE 40 D as the granulation liquid.
The obtained results revealed that increasing amounts of
both polymers (HPMC K100M and Eudragit® NE) led
to a decreased release of the drug amount, nevertheless
without a significant reduction of burst effect as the con-
centration of Eudragit® NE was rising.

An interesting addition of excipients in relation to
granulation process was performed in the experiment
published by Roy et al.’®. Matrix tablets of the very
soluble metformin hydrochloride were prepared by
low-shear wet granulation. The formulations of an
intragranular mixture included a combination of HPMC
K200MwitheitherEudragit®*RS 100orEudragit®RL 100
and an addition of HPMC K15M extragranularly. The
obtained results revealed that at the 26% concentration
HPMC K200M was able to sustain the drug release
for 12 hours and the combined effect of HPMC K15M
as an extragranular excipient and Eudragit® RS 100
displayed a significant role in drug release. It has been
concluded that various grades of HPMC, at suitable
concentration, in combination with polyacrylate
polymers can be used effectively to modify the release

Fig. 3. The thin Eudragit® NE layer inside the HPMC K4M matrix structure (image from
scanning electron microscopy)’”
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rates in hydrophilic matrix tablets, prepared by wet
granulation technique.

Moreover, Eudragit® RS 100 showed a more prolonged
drug release compared to the Eudragit® RL 100 based
formula. The burst effect reduction of freely soluble met-
formin was also observed when Eudragit® RS PO was
combined with the natural resinous material gum copal
and/or damar gum exhibiting a highly hydrophobic struc-
ture (MCC PH 101 was used as the filler)>.

Due to the cationic character of Eudragit® RL/RS,
drug release of very soluble APIs from HPMC K4M/
Eudragit® matrices can be significantly prolonged by an
addition of an oppositely charged surfactant. This effect
was demonstrated in the experimental study published
by Nokhodchi et al.>” investigating the effects of various
anionic (lauryl sulphate), cationic (cetyl trimethyl ammo-
nium bromide) and non-ionic (Tween® 65 and Span® 60)
surfactant types, its concentrations and the different ra-
tios on the release rate of highly soluble propranolol hy-
drochloride. The different concentrations of surfactants
were incorporated into HPMC K4M-Eudragit® RS matri-
ces prepared by direct compression. The dissolution rate
of the drug from the matrices was evaluated at pH 1.2 or
6.8. The results showed that the release rate of propran-
olol hydrochloride decreased as the concentration of an-
ionic surfactant increased due to complexation with the
drug and the polymer. The non-ionic surfactant caused an
increase and the cationic surfactant had a little effect on
the drug release rate.

Newly, insoluble Eudragit® polymers participate in the
formulation of bi-layered tablets delivering drugs that
require a loading dose followed by a maintenance dose.
In such a system, one layer contains a quantity of drug
for conferring immediate release (fast disintegrated part),
while the second layer contains a quantity of drug for
extended release. Polymers Eudragit® RL and RS can be
utilized in the sustained release layers®®.

Soluble Eudragit® polymers

Some of anionic polymers can be also used in matrix
tablet technology. However, applicability of these poly-
mers in sustained release matrix formulations is limited
because they are non-gelling and soluble in intestinal
fluids, often necessitating the use of a gelling polymer,
such as HPMC*?, hydroxyethyl cellulose, hydroxypropyl
cellulose® and xanthan gum®. However, the solubility
of these enteric polymers at intestinal pH allows them to
form pores in certain matrix systems, where interstitial
channels are created due to the dissolution of these poly-
mers, which enables enhanced drug release via diffusion
through the channels®”. Tatavarti et al.®? explained the ef-
fect of the methacrylic acid polymer Eudragit® L 100-55
by a significant decrease in matrix micro-environmental
pH, enhancing the release of weakly basic drugs papav-
erine hydrochloride and verapamil hydrochloride from
HPMC K4M hydrophilic matrices. For the former, the
release increased with an increase in the levels of the
methacrylic polymer used (influence of pH and polymer
solubility). For the latter, incorporation of Eudragit® L

100-55 resulted in release retardation due to an interac-
tion between the anionic polymer and the cationic drug
and the extent of retardation increased with an increase
in the polymer level.

Mixtures of pH-dependent and pH-independent poly-
mers can be employed in matrix tablets formulations
with weakly basic drugs. While in the stomach, the poly-
mer mixture ensures low permeability, in the alkaline
intestinal environment, the entero-soluble polymer dis-
solves and acts as a pore former, and increases solubil-
ity of the drug?. This approach was followed by Corti
et al.®. In their study, pH-dependent Eudragit® L 100-55
with hydrophilic swellable polymers such as chitosan
and HPMC K4M was combined. They performed com-
plexation of the very soluble drug metformin with hydro-
phobic cyclodextrin and dispersed it in the matrix carrier.
It was concluded that the method of complexation de-
termined the dissolution profile but the combination of
Eudragit® L and chitosan was able to release the drug at
the desired profile.

Huang et al. achieved a desirable release profile of di-
phenhydramine by incorporating Eudragit® L in a carnau-
ba wax matrix system®. Tatavarti and Hoag employed
Eudragit® L and malic acid as pH modifiers in the HPMC
E4M matrix. Both compounds resulted in pH-indepen-
dent drug release®. Cha et al. included both Eudragit®
L and S (1 : I ratio in concentration of 10% and 20%)
into polyethylene oxide based matrix tablets to achieve
pH-independent minocycline release®®.

Incorporation of cationic polymers such as Eudragit®
E in the HPMC K4M matrix system has been attempted
by Rao et al.®” in order to control the release of a weak-
ly acidic drug. Eudragit® E 100 facilitated a creation of
relatively constant microenvironmental pH resulting in
pH-independent release of divalproex sodium in dissolu-
tion media at different pH conditions (pH 1.0, 4.5, 6.8).

Combination of insoluble and soluble Eudragit®
polymers

Various types of (meth)acrylate copolymers are of-
ten combined to achieve the desired dissolution profile
of the drug from matrices. The controlled drug release
kinetics close to zero-order kinetics can be achieved
by combining Eudragits® with pH-dependent solubility
and insoluble poly(meth)acrylates. Ceballos et al.” pre-
pared extended-release theophylline matrix tablets by
direct compression or by the solvent method [drug and
polymer(s) were dissolved in a 95% ethanolic solution
and then the solvent was removed in a rotary evaporator
at 60 °C; the residue was stored at room temperature in
a desiccator for 24 h and sieved (75—-150 pm) before use]
and different pH-dependent (Eudragit® L 100, L 100-55
and S 100) and pH-independent (Eudragit® RL PO and
RS PO) polymer combinations. Combining the solubil-
ity and permeability characteristics of the two polymer
groups was the key to modulating the release profiles.
Dissolution profiles of tablets (pre-prepared by the sol-
vent method) showed a stronger controlled release effect
due to a reduction in the particle sizes of the drug, leading
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to interactions between the polymers and the drug. Nev-
ertheless, the results obtained from direct compression
were more advantageous, as matrix tablets gave a total
release after 6 hours and resulted in more reproducible
release rates. Matrix tablets based on L 100/RL PO and
L 100/RS PO mixtures gave the best results, displaying
the highest percentage of total theophylline release, and
the matrix formulation allowed to obtain more regular re-
lease profiles. This was achieved by a combination of the
good erodible properties of L 100 with the swelling prop-
erties of RL PO and RS PO polymers. Thanks to high
flexibility, Eudragits® NE or NM can be incorporated into
Eudragit® L based formulations and act as plasticizers?.
On the other hand, if Eudragit® L is added in an Eudragit®
NM based formulation, drug release is retarded in acidic
environment and enhanced in alkaline conditions®®.

Floating tablets with Eudragits®

Gastroretentive systems can remain in the gastric re-
gion for several hours and hence significantly prolong
the gastric residence time of drugs. They are of particular
interest for drugs that are locally active in the stomach
(e. g. 5-flurouracil, antacids, prostaglandins), have an ab-
sorption window in the stomach or in the upper small
intestine (e.g. ketoprofen atenolol, levo DOPA, salbu-
tamol, sotalol), are unstable in the intestinal or colonic
environment (e.g. captopril), or exhibit low solubility at
high pH values (metoprolol, propranolol, verapamil, di-
azepam)® 7072,

Unlike multi-particulate systems’™, Eudragit® poly-
mers are not commonly used in the technology of gas-
troretentive floating tablets, but some examples can be
found in the scientific literature. Generally, the tablets
exhibiting floating properties containing polymers from
Eudragit® group are manufactured by direct compression
or hot-melt (HME). HME of Eudragit® RS PO (65 % per
tablet) in the presence of sodium bicarbonate (10% per
tablet) was used as the unique technique for the prepa-
ration of a floating tablet system for acetohydroxamic
acid and chlorpheniramine maleate. It was that sodium
bicarbonate was decomposed to CO, gas, sodium carbon-
ate and water during HME. The prepared HME tablets
exhibited a more porous structure as CO, gas was gen-
erated in softened acrylic polymers at elevated tempera-
ture. They released the drugs in a sustained manner and
floated on the surface of the acidic media for 24 hours™.
Another approach is a combination of oppositely charged
Eudragit® E and Eudragit® L 100-55 as matrix formers
for the development of floating tablets for metronida-
zole. As single polymers, they are not suitable for the
development of floating matrices, but their mixture at
the optimum 1 : 1 weight ratio ensured superior floating
and sustained drug release in 0.1M HCI. This behaviour
was explained by the creation of IPEC in the presence of
sodium bicarbonate which likely mediated the IPEC by
raising the microenvironment pH around the Eudragit®
L particles. This allowed a significant ionization of Eu-
dragit® L and its interaction with Eudragit® E’. Simi-

larly, the IPEC complexation between Eudragit® E and
oppositely charged hydrophilic polymer carrageenan was
used to develop floating matrix tablets for metronidazole.
The matrix tablets consisting of the drug, pre-prepared
IPEC (complexation weight ratio 0.6, drug : polymer ra-
tio 1 : 2) and effervescent sodium bicarbonate achieved
a fast (lag time less than 30 s) and prolonged floating
duration with drug release correlating with zero-order ki-
netics for more than 10 hours™.

Coated tablets with Eudragits®

Film coating is a common step in tablet manufacture
that can be used to improve product appearance, organo-
leptic properties, or to facilitate swallowing. Functional
film coats can also be used for product stabilisation and to
modify or delay drug release’. Film coating can be per-
formed with a poly(meth)acrylate organic solvent and wa-
ter dispersion. The type of solvent can have a major influ-
ence on the resulting film structure and subsequent release
kinetics””. The tablet coating method is an effective tool
for targeting the API to the small intestine or colon. Unlike
matrix tablets with controlled drug release, the coated tab-
lets with a functional Eudragit® film are commonly used
in pharmacotherapy. Table 5 provides an overview of such
medicines available in the Czech Republic.

Small intestine delivery

The application of an enteric coating to a solid dosage
form is a well-established approach to prevent drug re-
lease in the stomach and to allow release in the small in-
testine. It is used to prevent the degradation of acid-labile
APIs in the gastric environment or to protect the stomach
from irritant compounds’™. This is usually achieved by
applying an outer polymeric film coat with pH-dependent
solubility/permeability, or possibly, by using a drug-con-
taining matrix with suitable swelling/solubility character-
istics, i.e. delayed release.

If a polymeric film coat is used, the type of polymer and
the thickness of the coating will be of importance for the
onset of drug release. A threshold pH — for solubility of
the polymer — slightly below 6.0 is generally considered
to be sufficient to achieve protection from release in the
stomach followed by a fast onset of release in the small
intestine, e.g. polymers such as hydroxypropyl methyl-
cellulose phthalate and Eudragit® L, which are soluble
above pH 5.5, will usually dissolve immediately after
the dosage form has been emptied from the stomach®®.
The double-coated system was developed to accelerate
drug release in the upper small intestine. The system
comprises an inner coat (partially neutralised Eudragit®
L 30 D-55 and organic acid) and an outer coat (standard
Eudragit® L 30 D-55). As an example, prednisolone tab-
lets were coated with double layer formulations with in-
ner coats neutralised to pH 5.6 in the presence of 10%
citric acid or adipic acid’”. Eudragit® L 100-55 can be
used for a dry powder coating process. Unlike aqueous
coating, powder coating minimizes partitioning of the
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Table 5. Enteric coated tablets currently available in the Czech Republic

78)

Pharmacologic class Drug Product name Film-forming agent
Aspirin® protect Eudragit® L
Manoass Eudragit® L
Acetylsalicylic acid”
Stacyl Eudragit® L
Vasopirin Eudragit® L
Voltaren® Eudragit® L
NSAIDs ] .
Diclofenac® Veral® Eudragit® L
Diclofenac AL Eudragit® L
Salofalk® 500 Eudragit® E, L
Mesalamine® )
Asacol® Eudragit® L
Sulfasalazine® Sulfasalazin K-EN Eudragit® L
Corticosteroids Budesonide? Cortiment® Eudragit® L, S
Aescin-Teva Eudragit® L
Venopharmaceuticals Aescin?
Reparil®-Dragées Eudragit® L
Antiepileptic Sodium valproate® Orfiril® Eudragit® L
Amlno acids and Ademetionine® Transmetil® Eudragit® L
derivates
Apo-panto Eudragit® L
Controloc® Eudragit® L
Nolpaza® Eudragit® L
Proton pump inhibitors Pantoprazole? -
Pantomyl Eudragit® L
Pantoprazol + pharma Eudragit® L
Pantoprazole Zentiva® Eudragit® L
Pancreolan® forte Eudragit® L
Pancreatin®
Panzynorm® forte-N Eudragit® L
Enzymes Bromelain, trypsin, rutoside® Phlogenzym® Eudragit® L
Pancreatin, trypsin, chymotrypsin,
bromelain, papainum, rutoside, Wobenzym® Eudragit® L
amylase, lipase”
Dulcolax® Eudragit® L, S
Laxative Bisacodyl®
Bisacodyl-K® Eudragit® L, S
Immunosuppressant Mycophenolic acid® Mycophenolic acid accord Eudragit® L

Drug used in alcohol

Acamprosate?
dependence p

Campral®

Eudragit® L

Anti-rheumatics,

. Penicillamine®
Antidotes

Metalcaptase®

Eudragit® L

Drug release area: a) upper small intestine, b) terminal ileum and colon, c) colon

drug into the film coating during the coating process. Eu-
dragit® L 100-55 was pre-plasticized with triethyl citrate
using hot-melt extrusion. Chlorpheniramine maleate and
theophylline tablets were powder-coated with pre-plas-
ticized Eudragit® L 100-55. The drug release properties
of powder-coated tablets were dependent on the curing
time, coating level and plasticizer content. The drug re-

lease rate from powder-coated theophylline tablets was
controlled with slightly lower coating levels®).

Colon delivery

Targeted drug release to the colon is required for the
treatment of local diseases associated with this area
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(Crohn’s disease, ulcerative colitis or intestinal cancer)
but also for the potential to ensure a systemic delivery of
proteins (e.g. insulin) and therapeutic peptides®?.

To achieve colon site-specific delivery via oral admin-
istration, several approaches such as use of pH-depen-
dent, time-dependent, pressure-dependent, microbially
activated or newly also combined drug delivery systems
have been designed®>*». Among various polymeric sub-
stances, soluble and insoluble Eudragit® copolymers in
the form of polymeric coating are essential components
of all above-mentioned systems exhibiting very often
amulti-layered structure®. Generally, anionic Eudragits®
(L, S, FS) are used for their pH-dependent solubility al-
lowing to overcome the acidic stomach compartment
with strongly fluctuating pH and residence time and shift
the drug release more distally in the human intestine in
dependence on their own unique dissolvement pH and
a film coat thickness. On the other hand, insoluble Eu-
dragits® (especially RL and RS type) due to their proper-
ties play the key role in a system resistance and prolong-
ing drug release®®®7. Soluble cationic type Eudragit® may
find the application as an enteroresistant polymer. An ex-
ample is the CODES™, a colon targeted delivery system.
It has been developed by utilizing a unique mechanism
involving lactulose, which acts as a trigger for site spe-
cific drug release in the colon. It consists of a traditional
tablet core containing lactulose and drug, which is coated
with Eudragit® E (acid soluble material), and the outer
layer is an enteric material, Eudragit® L. Between Eu-
dragit® E and L layer there is an insulating layer made up
of hypromellose. The system passes unchanged through
the stomach environment and dissolves in the small in-
testine, where it is still protected by an inner envelope
that is slightly permeable and swells. Once the tablet ar-
rives in the colon, the bacteria enzymatically degrade lac-
tulose into an organic acid which ensures the pH decrease
resulting in Eudragit® E dissolving and drug release®® .

Among Eudragit® copolymers, Eudragit® FS 30 D
(dissolves at pH > 7.0) is a preferable coating material
which combines together a side-specific drug release in
the colon, aqueous processing and flexible coatings's 1.
Tablets with the 10% coating level of Eudragit® FS could
maintain their integrity for 5 hours, approximating co-
lon arrival time and then they released the drug instanta-
neously or in prolonged manner®. In in vivo conditions,
this polymer exhibited consistent intra- and inter-subject
performance, with the site of disintegration focused on
the ileo-caecal junction and ascending colon®V. It is also
a part of the composite oral colon-specific drug delivery
coated system (together with Eudragit® RL/RS) under the
trade name EUDRACOL?, registered by Evonik/Degus-
sa Rohm GmbH??, which has a supreme position in the
development of multiparticulate colon drug delivery sys-
tems. Another example of the Eudragit® FS (polyanion)
importance is a preparation of a film-coated formulation
for colon drug delivery based on its combination with
Eudragit® RL 30 D (polycation) in two separated lay-
ers. An investigation of film behaviour in the conditions
mimicking the gastrointestinal environment was per-

formed. Being in the neutral medium, carboxyl groups
of Eudragit® FS 30 D are completely ionized interacting
with quaternary ammonium groups of Eudragit® RL 30 D
chains to form a 3D structure based on IPEC which
strongly modified the release profile of the model drug
diclofenac sodium®.

Eudragit® S (solubility at pH > 7.0) has been routinely
used as a coating material for pH-dependent ileo-colonic
drug delivery systems as a part of commercially available
products. In contrast to Eudragit® FS, a failure of disinte-
gration followed by slow and incomplete dissolution has
been described for Eudragit® S-coated tablets in vivo. The
performance inconsistency has been attributed to intra-
and inter-individual variability in intestinal pH, transit,
volume of colon liquid, etc. In this case, Eudragit® S-coat-
ed dosage forms do not work optimally and patients are
not effectively treated’?. To overcome this problem, the
dual mechanism (pH — Eudragit® S/bacterial — resistant
starch) coating provides colon specificity and both mech-
anisms work as a failsafe, ensuring drug targeting®¥. An-
other possibility to ensure ileo-colonic targeting is to ac-
celerate dissolution of the Eudragit® S film in the desired
GIT area. Similarly as for the upper small intestine drug
delivery, Eudragit® S has been used in the development
of a double coating system, in which prednisolone tablets
were coated with partially neutralized Eudragit® S and
a buffer agent (10% KH,PO,, neutralization pH of 8.0),
followed by a second coat of standard Eudragit® S. The
prepared coated tablets exhibited a significant accel-
eration of coat dissolution and a subsequent rapid drug
release compared to the Eudragit® S single-layer-coated
tablets in the medium simulating distal small intestine®.
Eudragit® S100 film (6.0% w/v) prevented premature
release of S5-flourouracil from matrices consisting of
a polymeric blend of Carbopol 71GNF : guar gum (4 : 1)
during an in vitro release caecal study®®.

Anionic pH-dependent Eudragit® copolymers have also
found an application in the Multimatrix® (MMX®) sys-
tem which is a drug formulation developed to facilitate
release of high API concentrations into the colon with
a homogeneous distribution along all colonic segments,
particularly the most distal ones. The MMX® formula-
tion is characterized by a lipophilic matrix dispersed in
a hydrophilic structure, moreover with gastro-resistant,
pH-dependent coating (Eudragit® L, S, FS)°?. The mech-
anism of drug release concerns the gastro-resistant coat-
ing, which avoids the release of the embedded compound
until the tablet is exposed to a pH of 7 or higher, which
is normally reached in the terminal ileum. After reaching
this site, the activity of the tablet core, which consists of
hydrophilic excipients (for driving the tablet to swell into
a viscous gel mass to lower the release of the drug) and
lipophilic excipients (slowing the penetration of aqueous
fluids into the tablet core), results in a homogenous and
prolonged exposure of the whole colonic mucosa to the
embedded substance’®. Several drugs were incorporated
to the MMX® systems. In particular, MM X® mesalamine,
budesonide and parnaparin formulations have been in-
vestigated in patients with ulcerative colitis, and the first
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two have reached worldwide registration for the treat-
ment of this disease. Moreover, MM X®-rifamycin is be-
ing positively tested in the treatment of colonic bacterial
infections, including traveller’s diarrhea’. Budesonide
MMX (Cortiment®) has been available in the Czech Re-
public since 2015.

Recently, a technologically demanding drug delivery
system based on a doubly coated multiple-unit tablet
was developed for bisacodyl to decrease the intestinal
irritation and/or the systemic adverse effect of this stim-
ulant laxative. Bisacodyl solubilized in surfactants was
adsorbed into the porous carrier and primarily coated
with different combinations of pH-sensitive polymers
(Eudragit® L and Eudragit® S) and a time-dependent re-
lease polymer (Eudragit® RS). Prepared granules were
compressed into tablets and coated again with pH-sen-
sitive polymers (Eudragit® L/Eudragit® S =1 : 1). The
granules with a 12.5% coating of Euragit® L/Eudragit®
S/Eudragit® RS mixture in the ratio 1 : 5 : 4 and the final
tablets with 25% coating of Eudragit® L effectively re-
tarded the drug release in the simulated gastric and small
intestinal fluids but drug liberation in the colonic fluid
was over 50%%).

Conclusion

Eudragit® polymers are widely used acrylic pharmaceu-
tical excipients. Due to their unique properties, Eudragit®
polymers have made significant contributions to many
types of formulations. Poly(meth)acrylate copolymers
provide controlled release effects for solid dosage forms
as multi-unit systems or matrix tablets. Being a synthetic
polymer, Eudragits® display good reproducibility and oth-
er advantages associated with synthetic polymers. Further,
these are regarded as non-biodegradable, non-absorbable,
and non-toxic functional excipients, thus circumventing
issues accompanying synthetic polymers. The combina-
tion of these polymers shows that different release patterns
can be achieved based on their interactions, giving the
polymers a variety of properties. Combining differently
charged (meth)acrylate copolymers appears to be an inter-
esting field of investigation, providing advantages in the
processing and modulation of release profiles.
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Méreni tepové frekvence v Iékarnach jako nastroj pro zvySovani

povédomi o fibrilaci sini v Ceské republice — pilotni projekt

Pulse check as a tool to raise awareness of atrial fibrillation in

pharmacies in the Czech Republic — a pilot project

Katefina Mala-Ladova » Anna Patkova  Jana Solinovi « Filipa Alves da Costa

Doslo 26. cervence 2019 / Ptijato 26. srpna 2019

Souhrn

Uvod: Cilem studie bylo zvysit povédomi o fibrilaci
sini (FIS) a vyznamu monitoringu tepové frekvence
v lékarnach Ceské republiky prostiednictvim kontaktni
screeningové kampané, a poukazat tak na dalsi moznosti
rozvoje konzulta¢ni ¢innosti v 1ékarnach.

Metodika: Projekt byl realizovan v ramci celosvé-
tové kampané konané béhem Heart Rhythm Week
(06/2017) a Atrial Fibrillation Awarness Week
(11/2017, 11/2018). Lékarny poskytujici individualni
konzultace oslovily v daném obdobi osoby > 40 let
bez chronické antikoagulaéni 1écby, kterym nabidly
zméieni tepové frekvence vcetné zhodnoceni vybra-
nych symptomi a rizikovych faktorti pro rozvoj cévni
mozkové piihody. Pacientim s odhadovanym vyso-
kym rizikem bylo nasledn€ doporuceno dalsi vysetieni
u lékare.

Vysledky: Ve 14 zapojenych lékarnach bylo provedeno
zméteni tepové frekvence u 187 osob (primérny veék
59,0 + 12,3 let; 70,6 % zen). Nej€astéjsimi symptomy
byly tnava (42,2 %) a palpitace (20,9 %); 40,6 % osob
vSak bylo asymptomatickych. Primérna tepova frek-
vence Cinila 73,2 £ 11,3 tepti/min (min. 51; max. 135);
nepravidelny tep byl zjistén u 4,3 % pacientli. Primérné
CHA,DS -VASc skoére c€inilo 2,0 + 1,3. Osm osob
(4,3 %) bylo odeslano k 1ékatfi, u péti (2,7 %) byla
pozd¢ji diagnostikovana arytmie.

PharmDr. Katefina Mala-Ladova, Ph.D. (D<)

Katedra socialni a klinické farmacie FaF UK
Akademika Heyrovského 1203, 500 05 Hradec Kralové
e-mail: ladovaka@faf.cuni.cz

K. Mala-Ladoval?3, A. Patkova'?, J. Solinova®“, F. Alves da Costa®*
'Katedra socialni a klinické farmacie, Farmaceuticka fakulta v Hradci
Kralové, Univerzita Karlova

2Sekee klinické farmacie, Ceské farmaceuticka spole¢nost CLS JEP, z. s.
3International Pharmacists for Anticoagulation Care Taskforce
“Lékarna U Zlatého hada, Cvikov

*Research Institute for Medicines (iMED.ULisboa), Faculdade

de Farmacia, Universidade de Lisboa, Portugalsko

Zavér: Ceské lékarny se do kampané zapojily Gspésné,
maji zdjem o kontinuitu projektu a mohou tak ptispét ke
zvySovani povédomi o FIS.
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Summary

Objective: The aim of the study was to raise the awareness of
atrial fibrillation (AF) and the importance of pulse check in
Czech pharmacies as well as to point out further possibilities
of developing consulting activities in pharmacies.

Method: Our project was performed as part of
aworldwide campaign during three weeks: Heart Rhythm
Week (06/2017) and Atrial Fibrillation Awareness Week
(11/2017, 11/2018). Pharmacies actively providing indi-
vidual counselling offered manual pulse check to patients
aged > 40 years without chronic anticoagulant therapy.
Whenever high risk of AF was observed, patients were
referred to a physician for further evaluation.

Results: Pharmacists undertook pulse checks in
187 patients (mean age 59.0 + 12.3 years; 70.6%
women) in 14 participating pharmacies. The most
common symptoms were fatigue (42.2%) and
palpitations (20.9%), however, 40.6% of patients were
asymptomatic. The mean heart rate was 73.2 + 11.3
beats per minute (min. 51; max. 135) and irregular
pulse was observed in 4.3% patients. The average
CHA,DS,-VASc score was 2.0 + 1.3. Eight (4.3%)
patients were referred to a physician and in 5 patients
(2.7%) the arrhythmia was diagnosed.

Conclusion: Czech pharmacies have successfully
adopted this campaign, are interested in continuity of the
project and may thus contribute to raise awareness of AF.
Key words: pharmacist ¢ atrial fibrillation * pharmacy °
pulse check ¢ prevention

Uvod a cil

Kazdym rokem je celosvétove diagnostikovano piibliz-
n¢ 10 miliont novych pfipadt tromboembolické nemoci
(TEN) doprovazené vysokou mortalitou a morbiditouV.
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Podobn¢ je tomu u fibrilace sini (FIS), nej¢asté&jsi supra-
ventrikularni arytmie, kterd je jednou z hlavnich pfic¢in
cévni mozkové piithody (CMP), srde¢niho selhani (SS)
a ndhlé smrti. Na celém svéte je FIS postizeno kolem 30
milionti pacientd?. Tyto trendy reflektuje stoupajici spo-
tteba antikoagulancii indikovanych pro 1écbu a prevenci
TEN. V Ceské republice se za posledni dekadu spotieba
téchto 1é¢iv témer zdvojnasobila, a to jak u peroralnich,
tak parenteralnich antikoagulancii®.

Prevalence FIS se u dospélych osob starSich 20 let
odhaduje kolem 3 % a dale roste s vyS§im vékem,
kardiovaskularnim onemocnénim, obezitou, diabe-
tem mellitem (DM) ¢i chronickou renalni insuficienci
v anamnéze. Vys$si vyskyt Ize vysvétlit jednak starnu-
tim populace a zvySenou incidenci predisponujicich
faktorti (napf. imobilita, nddorova onemocnéni, kar-
diovaskularni onemocnéni), jednak lepsi diagnostikou
a intenzivnéjSim zachytem dosud neodhalenych a la-
tentnich onemocnéni. Pritom se vSak pfedpoklada, ze
vedle nartstu prevalence diagnostikované FIS je u dal-
Sich 10-30 % pacientd FIS stale nediagnostikovana?.

Screeningové aktivity na populacni urovni vedouci
k vcasné detekei nejriznéjsich onemocnéni diive, nez se
vyskytnou jejich komplikace, jsou aktudlné pfedmétem
z4jmu mnoha odbornych i vetejnych subjektii. V ptipadé
screeningu FIS byla provedena studie StrokeStop zahr-
nujici tisice jednotlivel, pri€emz predestifela moznosti
systematického zachytu®.

V systému primdrni péce s velmi dobrou dostup-
nosti, a tedy moznosti provadéet screeningové aktivity
sméiujici k zachytu pacientll s nediagnostikovanym
onemocnénim, hraji dulezitou roli lékarny. Vedle
standardni dispenzac¢ni ¢innosti lze Siroky prostor pro
farmaceutickou péci nalézt u lékaren poskytujicich
konzultaéni ¢innost neboli individualni konzultace pa-
cientim. Zakladem je tésna spoluprace mezi lékarni-
kem, pacientem a I¢katem, pficemz konzulta¢ni sluzby
mohou byt zaméfeny na management lékovych problé-
mu (tzv. drug-related problems) a na sledovani riziko-
vych faktort véetné vyhodnocovéani miry individual-
niho rizika pro riznd onemocnéni, jako je napt. DM,
Alzheimerova choroba ¢&i arteridlni hypertenze>®.
V soufasné dobé se do osvétovych a screeningo-
vych programu pfipojuje pravé oblast poruch rytmu,
a to i v kontextu publikovanych védeckych dikazl
o prospésnosti pfilezitostnych screeningli shrnutych
v doporucenych postupech Evropské kardiologické
spole¢nosti (ESC)?. V ramci zachytu FIS v 1ékarnach
byly publikovany studie z Australie, Nového Zélandu,
Kanady ¢i Spojeného kralovstvi (UK), které ptinesly
nové poznatky o moznosti zapojeni 1ékarnika v této
oblasti” !V, Cilem této studie proto bylo zvysit pové-
domi o FIS a vyznamu monitoringu tepové frekvence
v 1ékarnach Ceské republiky pomoci kontaktni scree-
ningové kampané, a poukdzat tak na dal$i moznosti
rozvoje konzulta¢ni ¢innosti v 1ékarnach. Dil¢im cilem
bylo identifikovat a vCas odeslat k 1ékafi nediagnosti-
kované ptipady s rizikovymi faktory a/nebo symptomy
suspektni FIS.

Pokusna ¢ast

Metodika

Byla uspotadana prufezova studie, ktera byla soucasti
celosvetoveé osvétové kampané s nazvem ,, Know Your
Pulse”, pravidelné probihajici pod zaStitou organizaci
Arrhythmia Alliance (AA), Atrial Fibrillation Associati-
on (AFA) a International Pharmacists for Anticoagulati-
on Care Taskforce (iPACT). IPACT, expertni skupina far-
maceutt zapojenych do optimalizace farmaceutické péce
o pacienty s antikoagulacni 1écbou, se k partnerskym or-
ganizacim AA a AFA pfipojil v roce 2016, aby umoznil
plosné zapojeni farmaceuti v lékarnach rGznych zemi
svéta, a to prostiednictvim narodnich koordinatora'?.
IPACT se dale podilel na pfipravé materiala pro 1ékar-
ny a pacienty (véetn¢ jejich piekladd do jazykd danych
zemi) a na vytvofeni webové aplikace urcené pro sbér
dat ze zapojenych lékdren a vyhodnoceni rizika poruch
rytmu oslovenych pacientd.

Projekt byl uspofadan v 1ékarnach Ceské republiky ve
spolupraci s Pracovni skupinou pro konzultaéni ¢innost
v 1ékarnach Ceské farmaceutické spoleénosti (CFS) CLS
JEP, z. s., a Katedrou socialni a klinické farmacie Farma-
ceutické fakulty Univerzity Karlovy v Hradci Kralové.
Provedeny byly celkem tii sbéry dat v rdmci osvétovych
tydnt Heart Rhytm Week (06/2017) a Atrial Fibrillation
Awareness Week (11/2017, 11/2018). K ucasti v kampani
byly osloveny lékarny aktivné poskytujici konzultacni
¢innost v 1€karné, a to pomoci emailové korespondence
za spoluprace s Ceskou lékarnickou komorou (CLnK).
Vyzva byla také zvefejnéna na webovych strankach CFS
CLS JEP, z.s.

Lékéarnam, které se rozhodly do projektu zapojit, byly
zaslany potiebné edukacni a propagacni materialy vcetné
instrukci jak provadét vlastni méfeni tepové frekvence
a jak zvySovat povédomi pacientd o FIS, potazmo po-
ruchach rytmu (prezentace k projektu, instruktazni video,
plakaty do vylohy Iékarny, informacni letaky pro pacien-
ty). VSechny materidly byly pielozeny do ceského jazyka
podle anglickych ptedloh; video bylo opatieno ¢eskymi
titulky.

Osobam (pro ucely ¢lanku dale pouzivan termin
,pacienti®), které ve vySe uvedenych tydnech na-
vstivily 1ékarnu, byla nabidnuta osvéta v oblasti po-
ruch rytmu, zejména FIS, a nabidnuto méfeni tepo-
vé frekvence. Zahrnuti byli pacienti ve véku > 40
let bez chronické antikoagulaéni 1écby FIS (pacienti
se znamou FIS, ktera nebyla léCena antikoagulacni
terapii, mohli byt =zafazeni); vyjma pacientd,
u kterych byla antikoagulac¢ni terapie indikovdna na
omezenou dobu (napfi. 1é€ba hluboké zilni trombozy).
U pacientl, kteti souhlasili s Gc€asti v projektu, bylo
provedeno manualni méteni tepové frekvence a byly
zjistény informace umoznujici vyhodnoceni rizika
budouci CMP. Ziskané udaje byly zaznamenany do
webové aplikace: pohlavi, vék, méfenim zjiSténa
(ne)pravidelnost tepové frekvence a hodnota tepové
frekvence, vybrané symptomy (palpitace, dusnost,
unava, bolest na hrudi, zavraté, nepravidelny pulz),
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onemocnéni v anamnéze vztahujici se k riziku CMP
(hypertenze, CMP nebo tranzitorni ischemicka ataka
(TTIA), SS, DM, onemocnéni perifernich tepen, TEN,
infarkt myokardu (IM)) a soucasnd antitromboticka
medikace. Webova aplikace nasledn¢ automaticky
vypocitala hodnotu CHA,DS,-VASc skoére' a vyhod-
notila v kontextu dalSich dostupnych tdaji (nepravi-
delny pulz, tepova frekvence <55 tepti/min nebo > 100
tept/min), zda by mél 1ékarnik doporucit pacientovi
navstévu lékate k dalSimu vySetieni a stanoveni
pfipadné diagndézy. Paklize byl pacient k Iékafi
odeslan, 1ékarnik do aplikace zaznamenal i zpétnou
vazbu od 1ékare.

Tepova frekvence byla pacientim méfena manual-
né po minimalné pétiminutovém odpocinku. Pacienti
byli vySetfovani vsed€, s pokréenou pazi v lokti
a dlani otocenou vzhtru. Na radialni tepnu pacienti
byl ptilozen prostftednik a ukazovak a byl pocitan
pocet tepti za pul minuty. V ptipadé pravidelného
pulzu byla tato hodnota vyndsobena dvéma, ¢imz byl
obdrzen pocet tepl za minutu. Pokud byl pulz nepra-
videlny, byl pocet tepli monitorovan po dobu jedné
minuty. Zpisob méfeni tepové frekvence byl zarovein
pacientovi dukladné vysvétlen tak, aby ho byl poz-
dé¢ji schopen provadét sam doma. Pokud 1ékarna dis-
ponovala kalibrovanym tonometrem ¢i jednokanalo-
vym pfenosnym elektrokardiografem (EKG), mohla
vysledky manudlniho méfeni ovéfit pfistrojove a také
zadat do databaze.

Po skonéeni kampané v kazdém z osvétovych tydnt
byly zapojené 1ékarny pozadany o vyplnéni dotazniku
ohledné¢ celkové spokojenosti s Gcasti v projektu. Dotaz-
nik byl anonymni a byl vytvoten v prostiedi Google for-
mulaie®. Soucasti dotazniku bylo 17 otdzek zaméfenych
na zpétnou vazbu k projektu (spokojenost s pribéhem
a organizaci, snadnost/obtiznost zachytu pacientd, snad-
nost/obtiznost méfeni, piinos projektu).

Studie vcetné informovaného souhlasu pro pacienty
byla schvélena Etickou komisi Farmaceutické fakulty
Univerzity Karlovy v Hradci Kralové. Ugast 1ékéren i pa-
cientti byla dobrovolnd; pacientim bylo méfeni tepové
frekvence poskytovano bezplatné a 1ékdrnici provadeéli
tuto sluzbu bez naroku na honoraf.

Tab. 1. Zastoupeni lékaren dle krajii (N = 14)

Kraj Pocet lékaren (%)
Hlavni mésto Praha 3(21,4)
Jihomoravsky 2 (14,3)

Liberecky 2 (14,3)
Stredocesky 2 (14,3)

JihoCesky 1(7,1)
Moravskoslezsky 1(7,1)

Pardubicky 1(7,1)

Ustecky 1(7,1)

Zlinsky 1(7,1)

N — denominator

Statisticka analyza

Kvantitativni deskriptivni analyza ziskanych dat byla
provedena pomoci MS Excel 2019 (Microsoft, Las Vegas,
USA). Cetnost vyskytu rizikovych faktort byla u kohorty pa-
cientli ve véku > 65 let porovnana s celou sledovanou popu-
laci pomoci Mann Whitney testu pfi statistické vyznamnosti
P <0,05. Ke grafickému zpracovani dat byl pouzit GraphPad
Prism 8 (GraphPad Software, La Jolla, California, USA).

Vysledky

Studie se ve sledovaném obdobi zicastnilo celkem 14
1ékaren z celé Ceské republiky. Zastoupeni jednotlivych
krajt, v nichz se tyto 1ékarny nachazi, znazormuje tabulka
1. Lékérny provedly méfeni u 187 pacientti, z nichz vét-
Sinu tvotily zeny (132; 70,6 %). Primérny vek pacientt
¢inil 59,0 £+ 12,3 let (median 60; min. 40; max. 89 let).

Pacienti zafazeni do studie nejcastéji reportovali pii-
znaky jako Unava a palpitace (tab. 2), nicméné 40,6 %
pacienti bylo asymptomatickych. Primérné skore
CHA,DS,-VASc sledované populace €inilo 2,0 + 1,3.
NejcastéjsSim onemocnénim u pacientti byla arterialni
hypertenze (88; 47,1 %), onemocnéni perifernich tepen
(23; 12,3 %) a DM (15; 8,0 %). Naopak v menSim poctu
pfipadt méli pacienti v osobni anamnéze SS (11; 5,9 %),
tromboembolickou piihodu, jako napi. CMP nebo TIA
(11; 5,9 %) ¢i IM (4; 2,1 %). V populaci 65 let a vice (71
pacientl) se jednotlivd onemocnéni vyskytovala obecné
Castéji. Arteridlni hypertenzi uvedlo v osobni anamnéze
53 pacientll (74,6 %) a onemocnéni perifernich tepen
a DM v obou piipadech 12 pacientt (16,9 %). SS (8;
11,3 %), TEN (4; 5,6 %) a IM (2; 2,8 %) byly opét
zastoupeny méné. V této populaci se ze sledovanych
onemocnéni oproti celému vzorku pacientli statisticky
vyznamné castéji vyskytovala arteridlni hypertenze
(P<0,0001)a DM (P <0,05). Cetnost vyskytu jednotlivych
onemocnéni dle CHA,DS,-VASc zachycuje obrazek 1.

Primérna hodnota métené tepové frekvence ve sledo-
vané populaci byla 73,2 + 11,3 tepti/min (median: 72;
min. 51; max. 135 tepti/min). P&t pacientd mélo tepovou
frekvenci < 55 tepii/min; frekvence > 100 tepti/min byla
zjisténa u tii pacientd. U osmi pacientd byl naméteny
pulz nepravidelny.

Tab. 2. Cetnost symptomi piitomnych u sledovanych pacientii
(N=187)

Symptom Pocet pacienti (%)
unava 79 (42,2)

palpitace 39 (20,9)

zavrat’ 32 (17,1)

dusnost 29 (15.5)
nepravidelny pulz 13 (7,0)

bolest na hrudi 11 (5,9)

N — denominator; soucet hodnot nemusi byt 100 % vzhledem
k moznosti uvést vice symptomu
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Obr: 1. Cetnost vyskytu CHA ,DS ,-VASc rizikovych faktorii ve sledované populaci
A — cela populace (N = 187), B — populace > 65 let (N = 71), AH — arterialni
hypertenze, OPT — onemocneni perifernich tepen, DM — diabetes mellitus,

SS — srdecni selhani, TEN — tromboembolismus, IM — infarkt myokardu

KX p < 0,0001 vs. celd populace, * p < 0,05 vs. cela populace

K lékaii bylo na zédklad¢ ziskanych udaji z méieni
a z osobni anamnézy odeslano osm pacientil (median 60,0
let; tfi pacienti byli starsi 65 let). Zpétna vazba byla obdrze-
na od péti (2,7 %) pacientt ve veéku 40, 54, 66, 70 a 80 let.
Ve dvou pripadech 1¢kar u pacientd stanovil blize nespeci-
fikovanou arytmii, kterd byla nadale ponechana bez medi-
kace. V dalsich ptipadech (1,6 %) byly lékafem diagnosti-
kovany lkrat flutter sini a 2krat FIS. VSem tfem pacientim
byla nasazena antiarytmicka lécba (dale nespecifikovana).

V ramci dotaznikového Setieni poskytlo zpétnou vazbu
deset zucastnénych lékaren. VSechny tyto 1ékarny byly
s prabéhem a organizaci projektu zcela spokojeny. Pét
lékéaren hodnotilo zachyt pacientt jako snadny a bezpro-
blémovy, jedna 1ékarna ho oznacila za snadny s drobny-
mi problémy a Ctyfi zbyvajici 1ékarny hodnotily zachyt
pacientl jako velmi obtizny. Vlastni méfeni tepové fre-
kvence shledalo sedm lékaren jako snadné a bezproblé-
mové. Zbyvajici tii lekarny se pii mereni potykaly pouze
s drobnymi problémy. Sest lékaren celkové hodnotilo
projekt jako ptinosny, tfi jako spiSe piinosny a jedna pfi-
nos projektu nedokéazala posoudit. Sedm z deseti dotazo-
vanych lékaren by méfeni tepové frekvence zaradilo do
bézné nabidky sluzeb pro pacienty (dvé Iékarny nevyja-
dtily zadny nazor).

Diskuze

Implementace projektu osvéty poruch rytmu vcetné meé-
feni tepové frekvence do Ceskych 1ékéren prinesla pozitivni
vysledky jednak co do v€asného zachytu pacientl s poru-
chou rytmu, ktery koreluje s publikovanou literaturou® 7 14 19),
jednak co do spokojenosti 1ékaren s priibéhem a organizaci
projektu a ochoty v ném pokracovat i do budoucna.

Prostfednictvim tohoto ptilezitostného screeningu ne-
celych dvou stovek pacientil bylo zachyceno osm osob
s potencidlnim rizikem FIS, kdy pfi néasledném Iékat-
ském vySetfeni bylo potvrzeno 2,7 % pacientil s dia-
gnézou arytmie (z toho tfi nad 65 let), u 1,6 % byla
z daného dtivodu iniciovéana terapie. Naptiklad lékarny
UK zaznamenaly obdobny zachyt, a to 1,5 % ptipadi
s nutnosti odeslani k 1ékati, kdy u 0,8 % byla nasledn¢
diagnostikovana FIS s iniciaci 1é¢by'). Studie v UK se,
podobné jako nase prace, zaméfila na 1ékarny poskytujici
konzultacni ¢innost, nicméné zvolila delsi sledované ob-
dobi 4 mésicti v Sesti 1€kdrnach, kdy zhruba 600 pacientti
oslovila v ramei rutinni nabidky konzulta¢ni ¢innosti'V.
Do budoucna je toto mozna cesta i pro ceské 1¢karny, tj.
,,zabudovat® méfeni tepové frekvence s hodnocenim ri-
zika TEN do bézné nabidky konzulta¢nich sluzeb jako
jiz existujici sluzby odvykani koufeni, méteni krevniho
tlaku ¢i glykemie apod. Osvétové tydny na druhou stranu
mohou pomoci s medializaci projektu a oslovenim vét-
$i casti laické verejnosti. Jejich konani dvakrat rocné je
mnohdy upfednostnéno oproti systematickému screenin-
gu, ktery mtize byt méné nakladové efektivni nez scree-
ning piilezitostny?. Tato kontaktni screeningova kampaii
uspoiadand v ramci celosvétovych osvétovych tydnd
koresponduje s ESC doporucenymi postupy, které radi
provadét jednordzova screeningova Setfeni skryté FIS,
pricemz efektivnéjsi se jevi zaméfeni na skupinu osob
ve véku 65 let a vice* 1519, Paklize byl nas sledovany
soubor zaméfen pravé na geriatrickou kohortu pacientt,
byla patrna vys$si prevalence chronickych onemocnéni
predisponujicich k tromboembolickym komplikacim. Do
budoucna je tedy vhodné zachyt zaméfit zejména na oso-
by vyssiho véku, nicméné ponechat moznost zhodnoce-
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ni symptomt a rizikovych faktorii véetné¢ métreni tepoveé
frekvence i mladSim osobdm, pfedevsim s jiz existujicimi
predisponujicimi onemocnénimi &i rizikovymi faktory!'®
17, Naptiklad v belgické studii autofi zaznamenali ur¢ité
riziko i ve v€kové skupiné 30-34 let, které lze vysvétlit
zvySenou obezitou ¢i jinymi okolnostmi stran nevhodné-
ho zivotniho stylu'”.

Projekt je také v souladu s dal$imi studiemi podporuji-
cimi screening FIS i v jinych zafizenich, nez je ordinace
praktického 1ékafe ¢i ambulance 1ékatskych specialisti’
19, V bézné komunité je kampan organizovana jiz fadu
let'®, nicméné umisténi do prostiedi 1ékarny, resp. ptimo
do konzultaénich prostor 1ékarny, umoziuje zhodnotit
pacienta komplexnéji, tj. poskytnout poradenstvi stran
zivotniho stylu, vysvétlit podstatu FIS a antikoagulancii
a zam@fit se i na ty pacienty, u kterych nebyl odhalen sig-
nal FIS, ale jsou u nich pfitomny rizikové faktory ¢i ne-
kompenzovana onemocnéni (napi. AH, DM). To vSe pak
muze 1ékarna poskytovat v rdmci rutinnich konzultac-
nich sluzeb. Oproti specializovanym pracovistim, jako
jsou kardiologické ambulance, mohou zafizeni primarni
péce vcetné 1ékaren zachytit i méné rizikové pacienty,
a reflektovat tak realnou situaci v bézné populaci'®.

Vlastni méteni tepové frekvence bylo provadéno pre-
devsim manudlné z divodu edukace pacientl pro domaci
méfeni a také z ekonomickych pfic¢in. Ovéteni bylo moz-
né provést oscilometricky na kalibrovaném tonometru
¢i pomoci jednokandlového EKG pro ambulantni ucely,
ktery je obvykle k dispozici v ramci prodeje zdravotnic-
kych prostiedkii. Oba dva piistrojové zplsoby mérfeni
byly aplikovany i v dal$ich studiich’ !V, pfi¢emZ pouzi-
ti jednokanalového EKG je pro screening doporuceno
prednostné pro snazsi verifikaci ziskanych dat, pfestoze
nakladova efektivita jej mnohdy limituje* '©. Kone¢na
diagnoza vsak mohla byt stanovena az po 1ékatfském vy-
Setfeni zahrnujicim 12-svodové EKG?.

Jednim z limitd prace je nizs§i pocet pacientl, pro-
to bude do budoucna vysledky nutné ovéfit na vétSim
souboru a ve vice 1ékarnach riznych regiont. To bude
umoznéno diky pokraGovani tohoto projektu v Ceské
republice, kdy budou zohlednéna i vySe uvedena fakta,
napf. zacileni na populaci vyssiho véku a pacienty v rizi-
ku v€etné identifikace dil¢ich determinant ovliviiujicich
riziko vzniku tromboembolickych komplikaci. Nadale
bude také bran zretel na zajisténi kvalitni edukace zapo-
jenych lékarnikd, pfipadné farmaceutickych asistentd,
kteti mohou na screeningu také participovat, aby prova-
déli méteni a rozhovory s pacienty relevantné a podavali
realistickd zhodnoceni zdravotniho stavu bez zbytecného
poskytovani falesnych vysledkii a zvySovani obav pa-
cientti. Naopak je nezbytné posilit divéru mezi pacien-
tem a lékdrnikem, potazmo dalS$imi hraci primarni péce,
aby bylo dosazeno bezpe¢né a ucinné zdravotni péce.
To umozni dostatecné vzdélani v problematice prevence
a 1é¢by FIS' a také upevnéni spoluprace mezi jednotli-
vymi zdravotniky a pacientem. Pravé nedostatecna zpét-
na vazba (tzv. follow-up) od pacienta a 1¢ékare se ukazala
jako Casty limit v naSem projektu i v jinych studiich!™'?.
Jednou z moznosti, jak zmirnit tento limit, bylo vytvore-

ni on-line aplikace, ktera mimo jiné pomohla Iékarnam
zjednodusit evidenci a zhodnoceni dat. Nicméné hlavni
bariérou stran nedostatecné zpétné vazby muize byt pra-
v¢ vztah lékarnika a lékate, pfip. nemoznost sdilet dané
informace o pacientovi mezi sebou v ramci zdravotniho
systému. Tento fakt byl podpoien i ziskanymi odpoved'-
mi z dotazniku, zejména u téch respondentt, kteii uvedli
problémy s implementaci projektu ¢i s jeho udrzitelnosti
do budoucna. Opakované zkusenosti s kampani a disku-
ze s 1ékaii mohou byt nastrojem, jak tyto limity postupné
odstranit.

Zavér

Zapojeni lékarnikd do osvétovych kampani v ramci
podpory zdravi a zachytu skrytych onemocnéni je obec-
né prosp&sné i pro jejich vétsi dostupnost. Ceské 1ékarny
se do celosvétoveé kontaktni kampané v rdmcei zvySovani
povédomi o FIS zapojily Gspésné, maji zajem o kontinui-
tu projektu, a mohou tak piispét ke zkvalitnéni péce o pa-
cienty v primarni péci prostfednictvim této konzultacni
¢innosti. Aby pfinosy této i dal§ich kampani v 1ékarnach
byly do budoucna jesté vyznamnéjsi, je zapotiebi posilit
mezioborovou spolupraci.

Podékovani

Podékovani patii vS§em zicastnénym lékarnam a jejich
pacientim. Za pomoc pii organizaci projektu véetné ma-
terialni podpory, osloveni 1¢karen a medializaci projektu
na webovych strankach autofi dékuji jmenovité PharmDr.
Tereze Zeravikové, Mgr. Lucii Kovaiové a dale Pracov-
ni skupiné pro konzultacni ¢innost v 1ékarnach Sekce
klinické farmacie CFS CLS JEP, z. s., Vyzkumné sku-
piné farmakoepidemiologie a klinické farmacie na Ka-
tedfe socialni a klinické farmacie Farmaceutické fakulty
Univerzity Karlovy v Hradci Kralové, Ceské 1ékarnické
komote a International Pharmacists for Anticoagulation
Care Taskforce.

Stiret zajmu: zadny.
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K 80. vyroc¢i vypuknuti druhé svétové valky

Honoring the 80™ Anniversary of the World War II outbrake

Katefina Kubova ¢ Jakub Vyslouzil

Doslo 28. srpna 2019 / Ptijato 19. zati 2019

Souhrn

Clanek ptipraveny pii piileZitosti 80. vyro¢i vypuknuti
druhé svétové valky ma za ukol prostfednictvim
nékolika vybranych osobnosti pfipomenout vale¢nou
generaci farmaceuttl a jejich obéti. V nékolika kratkych
medailonech vzpomene zivoty hrdint Tadeusze
Pankiewicze a Laure Gatet, némeckého tankisty Otto
Caria a zmifuje n¢kolik dalSich osobnosti. Z povalecné
generace uvadi Jean-Claude Pressaca jako autora zpra-
covani diikazni dokumentace o holocaustu.

Kli¢ova slova: Tadeusz Pankiewicz * Laure Gatet *
Otto Carius * Jean-Claude Pressac ¢ historie farmacie ¢
druha svétova valka

Summary

This article, prepared on the occasion of the 80" anni-
versary of the World War II outbreak, serves to remind
the war generation of pharmacists and their sacrifices
through several selected personalities. In several short
medallions it recalls the lives of heroes Tadeusz Pan-
kiewicz and Laure Gatet, the German tanker Otto Cari-
us and it mentions several other personalities. From the
post-war generation it presents Jean-Claude Pressac as
the author of the evidence elaboration on the Holocaust.

Key words: Tadeusz Pankiewicz ¢ Laure Gatet ¢ Otto
Carius * Jean-Claude Pressac ¢ history of pharmacy
World War II

Uvod

Dne 1. zafi 2019 historie zapsala 80. vyroc¢i od
vypuknuti druhé svétové valky. Béhem nejvétsiho
konfliktu v dé¢jindch lidstva pfislo o zivot vice nez
70 miliont lidi a dal$i desitky miliond jim byly pfi-
mo zasazeny. Druhou svétovou valku prozil i bezpo-
cet 1ékarniki a lékarnic, mnoho z nich pfislo o zivot.

K. Kubova ¢ PharmDr. Jakub Vyslouzil (<)
Ustav technologie 16kii, Farmaceuticka fakulta
Veterinarni a farmaceuticka univerzita
Palackého tf. 1946/1, 612 42 Brno

e-mail: vyslouzilj@vfu.cz

Celosvétove pravdépodobné neni mozné jejich pocet
presné stanovit, ale z prameni dostupnych v nékterych
zemich je mozné ziskat alesponl urcitou pfedstavu. Na-
priklad ve vojenskych slozkdch Spojenych statd ame-
rickych slouzilo na riznych pozicich vice nez 12 000
lékarnikl a studentd farmacie® ?. Na tabulich cti ka-
nadskych ¢i australskych farmaceutickych fakult je
mozné najit stovky jmen absolventi-veterant**. V ci-
vilnim zivoté byla nejkrutéji zasazena zidovska skupi-
na obyvatel z Némecka a okupovanych a sptatelenych
uzemi. Tito lidé o své 1€karny pfisli a mnozstvi z nich
béhem valky zahynulo®®. Z badani Tomase Arndta
vime, ze jen v Ceskych zemich valku nepfezilo vice
nez padesat zidovskych 1ékarnika’® 9.

Vétsina pfibéht je dnes zapomenuta, proto si obéti
z fad kolegll pfipomenme alespon prostfednictvim né-
kolika nejznaméjsich jmen s nasi profesi spojenych.

Tadeusz Pankiewicz

Jednim z nejznaméjSich farmaceutd z obdobi dru-
hé svétové valky je bezesporu polsky lékarnik Tadeu-
sz Pankiewicz. Narodil se v roce 1908 do vlastenecké
rodiny lékarnika Jozefa Pankiewicze, ktery dva roky po
narozeni syna zalozil Lékarnu pod Orlem v tehdejsi kra-
kovské ptiméstské ¢asti Podgorze. V roce 1930 Tadeusz
vystudoval Farmaceutickou fakultu Jagellonské univer-
zity v Krakové. Hned poté nastoupil do rodinné Iékarny,
jejiz chod prevzal jako spravce o 4 roky pozdéji. Byl
vasnivym cestovatelem a do zacatku druhé svétové val-
ky stihl navstivit celou fadu zemi'V.

Po vypuknuti valky byl Pankiewicz kratce perzeku-
ovan, poté pokracoval ve vedeni 1ékarny. V roce 1941
byla méstska ¢ast Podgorze oficidln¢ ustanovena jako
krakovské zidovské ghetto. Z ptivodnich ¢tyt nezidov-
skych lékaren na tomto uzemi zUstala aktivni pouze
Lékarna pod Orlem. Némecké autority nabizely 1ékar-
nikovi pfesun do centra mésta, ale Pankiewicz odmitl.
Kombinaci uplatkti a pravdépodobné¢ i strachu némec-
kych autorit z pfipadnych epidemii mu bylo dovoleno
za urcitych podminek svou lékarnu dale provozovat.
Musel vsak prokazat nezidovsky ptivod sviij i svého
persondlu. Soucasti dohody bylo i pisemné prohlasent,
ze personal 1ékarny nebude s obyvateli ghetta fesit jiné
nez zdravotni zalezitosti. Zaroven vSak bylo dovoleno
provozovat 1ékarnu jako pohotovostni po nepfetrzitou
pracovni dobu'"1?,
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V nésledujicich dvou letech tak Tadeusz Pankiewicz
a jeho zaméstnanci, lékarnice Irena Drozdzikowska
a aspirantky Aurelia Danek a Helena Krywaniuk, po-
skytovali v ghettu Casto bezplatnou Iékarenskou péci
a zarovenl umoznili ur€ité propojeni ghetta s vnéjSim
svétem. Lékarna pod Orlem pravidelné ukryvala rizi-
kové osoby, na své pidé umoznila setkani inteligence
a konani konspirac¢nich schtizek. Slouzila také jako pa-
Seracké centrum, pasovalo se jidlo, nelegalni korespon-
dence a pfipravovaly se balicky s Iéky a jidlem do ta-
bora Plaszow. Pankiewicz se také podilel na vytipovani
vhodnych skrysi pfed deportaci a pro obyvatele ghetta
byl i jakymsi davérnikem, kterému svéfovali cennos-
ti urené pro pozustalé ¢i rizné dokumenty vcetné
duchovnich'> ¥, To v8e nebylo bez nebezpedi, perso-
nal 1ékarny byl nékolikrat vydan na milost a nemilost
v ghettu zasahujicim némeckym oddilam. Po zavére¢né
likvidaci ghetta v bfeznu 1943 pokracovala 1ékarna
v ¢innosti a Pankiewicz pozdéji spolupracoval s pol-
skym odbojem!!" 12,

Po valce se Pankiewicz jako svédek tucastnil fady
soudnich procest s nacistickymi zlo€inci a vydal také
knihu memoaru ,, Apteka w getcie krakowskim* 2. Po
nastupu komunismu byla v roce 1951 Lékarna pod Or-
lem znarodnéna, nicméné mu bylo dovoleno zstat jako
jeji vedouci. Po 2 letech sdm odesel do jiné 1ékarny, kde
pracoval az do diichodu. V roce 1983 mu byl udélen
titul Spravedlivy mezi narody' a v témzZe roce byla bu-
dova tehdejsi Lékarny pod Orlem vyhlasena za 1ékarnu-
muzeum s pozd&j§im uvedenim do ptivodniho stavu'®.

Tadeusz Pankiewicz zemiel 5. listopadu 1993V,

Laure Gatet

Francouzka Laure Gatet se narodila v roce 1913. Po
absolvovani stfedni $koly nastoupila studium farmacie
na Farmaceutické fakult¢ v Bordeaux, které uspésné
dokon¢ila v roce 1937'7. Tim ale jeji zajem o studium
nekoncil, Laure se rozhodla vystudovat jesté ptirodni
védy a pro doktorské studium pak zvolila obor bioche-
mie. Disertacni praci s nazvem ,, Recherches biochi-
miques sur la maturation des fruits“ obhéjila v roce
1940 a jeji prace vysla v odborném ¢asopisu Annales de
Physiologie et de Physico-chimie biologique'”'®.

Po némecké okupaci Bordeaux na podzim 1940 se
vlastenecky zalozena Laure rozhodla pfidat k odboji.
Byla aktivni v gaullistické propagandé¢, kratce na to
se pridala k odbojové zpravodajské skupiné¢ Confrérie
Notre-Dame!”- 1, kde plnila nebezpe¢nou praci styéné-
ho dtstojnika. Vlastnila totiz propustku do volné zony,
kde méla rodinu, a informace nasbirané skupinou tak
bylo mozné piedat i do neokupované Casti Francie a po-
sléze do okolnich statt. Zpravodajskd prace skupiny
byla klicova naptiklad pii britské operaci Biting, tzv.
najezdu na Bruneval (francouzska vesnice severné od
ptistavu Le Havre) s cilem ukofistit novy némecky ra-
dar®.

Poté, co byl v 1ét¢ 1942 jeden ze Clenti skupiny za-
téen a mucen, se tajnd policie dostala k n¢kolika desit-

kam jmen ¢lenti skupiny. Bylo mezi nimi i jméno Laure
Gatet. Po zatCeni a vysleSich byla nékolikrat prevazena
mezi véznicemi. V lednu 1943 nastoupila do transpor-
tu do vyhlazovaciho tdbora v Osvétimi, kde kratce po
ptijezdu zemfiela!” 2V, Historiktim se dodnes nepodafilo
zjistit, pro¢ transport s Laure Gatet skoncil v Osvétimi,
kdyz obecné vézenkyné z francouzského odporu konci-
ly v Zzenském koncentra¢nim tabofe Ravensbriick, kde
byly Sance na pfeziti pfece jen vetsi. Rodina Gatetovych
se o osudu dcery dozvédéla az z imrtniho listu, jez jim
byl zaslan v prosinci 1946

Lékarnici na fronté

Mnoho lékéarnikii se ucastnilo boji druhé svétove val-
ky pfimo na fronté. Rada z nich diky své specializaci
slouzila jako soucast personalu polnich nemocnic nebo
jako polni medici pfimo v prvni linii. Jednim z nich byl
napf. i American Paul S. Frament, absolvent Albany
College of Pharmacy, ktery se jako polni medik Namof-
ni péchoty ucastnil bitvy o Guadalcanal. Béhem boji
pod délostreleckou palbou netinavné poskytoval prvni
pomoc tézce ranénym bez ohledu na sviij vlastni zivot,
coz se mu nakonec stalo osudné. Za svou statecnost
byl vyznamenan Stiibrnou hvézdou, tfetim nejvyssim
osobnim vyznamenanim ozbrojenych sil USA pro od-
vahu v boji?. Lékarnici slouzili ale i mimo zdravotnické
pozice, ve vSech ozbrojenych slozkach. Napt. iowsky
Iékarnik Robert. R. Moore vedl svij pluk v hodnos-
ti majora béhem severoafrického tazeni 1942-1943.
V roce 1943 v Tunisu béhem bitvy o Kasserinsky pri-
smyk uspésné vyvedl z némeckého obkli¢eni vice nez
400 muzt*> 2. Mimochodem Moore je také objektem
fotografie The Homecoming, ktera v roce 1944 vyhrala
Pulitzerovu cenu?®.

Asi nejznaméj$im bojujicim lékarnikem je pak Otto
Carius, ktery paradoxné farmacii vystudoval az po val-
ce. Carius se narodil v roce 1922, hned po ukonceni
humanistického gymnazia dobrovolné¢ vstoupil do ar-
mady. V roce 1941 se ucastnil operace Barbarossa jako
tankovy nabije¢?®. Po absolvovani diistojnického kurzu
byl pfefazen k elitnimu 502. tézkému tankovému oddilu
vybavenému tanky Tiger I. Oddil béhem nasledujicich
2 let kryl Gstup némecké armady z leningradské fronty
a pozdéji z Pobalti. Carius béhem této doby dosahl jako
velitel tanku nejvétsiho vehlasu. V historickych tabul-
V 1été 1944 byl pii prizkumu vazné zranén a zacatkem
roku 1945 po uzdraveni pielozen na zapadni frontu
k jednotce tézkych stihacii tankd, kterd se v dubnu po
bojich v Poruii vzdala americké armadé®).

Po valce se Carius stal nejprve farmaceutickym asi-
stentem, v roce 1951 pak uspésné vystudoval farmacii
na Univerzit¢ v Heidelbergu. Nejprve pracoval jako 1¢-
karnik asistent, pozd¢ji prebral vedeni 1ékarny v Her-
schweiler-Pettersheimu, kterou piejmenoval pfiznacné
na Tiger-Apotheke?”. V roce 1960 vydal knihu Tiger
im Schlamm, ve které popisuje své osobni zkusenos-
ti z obdobi valky a snazi se ocistit povést obycejnych
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vojakt Wehrmachtu®). Carius ve své 1ékarné pracoval
i po dosazeni dichodového véku a byl zde casto na-
v§tévovan historiky, vojenskymi nadSenci a modelafi.
Do penze odesel az v roce 2011. Otto Carius zemiel
24. ledna roku 2015 ve véku 92 let. Lékarna v Her-
schweiler-Pettersheimu stale nese ndzev Tiger-Apotheke.

Jean-Claude Pressac

Posledni postavou neni pfimo pamétnik druhé své-
tové valky, ale clovek, ktery jeji historii pomahal
mapovat. Jean-Claude Pressac se narodil roku 1944
a farmacii vystudoval v Pafizi, aby poté pracoval jako
1ékarnik v La Ville-du-Bois®®. Pressac je vSak znamy
pfedevsim v souvislosti s dokumentaci holokaustu.
Z pocatku pattil k revizionistim popirajicich holokaust,
mél blizko napiiklad k Robertu Faurissonovi??. Svym
vyzkumem chtél dokazat, ze tabory typu Osvétimi ne-
slouzily jako vyhlazovaci tabory, ale jako koncentrac-
ni tabory. Béhem let 1979-1984 nékolikrat navstivil
Osvétim, kde studoval uchované dokumenty, technické
vykresy a ucetnictvi. Pozdéji mu bylo také umoznéno
studovat dokumenty ptevezené do Ruska?®. Na zakladé
svych badani byl nucen ptehodnotit své nazory, protoze
peclivym studiem v podstaté védecky podlozil, ze bylo
technicky mozné pouzivat komory v rozsahu, v jakém
podle historickych odhadd obéti pouzivany byly, coz
bylo tvrzeni, které revizionismus hlasit¢ rozporoval.
Celkem vydal dvé publikace, v roce 1989 Auschwitz:
Technique and operation of the gas chambers®® a v roce
1994 Die Krematorien von Auschwitz: die Technik des
Massenmordes®V. Jeho soucasnici dilo jes$té plné ne-
docenili a pro oba tdbory byl v podstaté kontroverzni
osobou, ale s postupem ¢asu, jak ubyva pamétnikdi, na-
byvaji tyto dokumenty na vyznamu jako védecky pod-
lozeny dikazni material. Jean-Claude Pressac zemfel
v roce 2003,

Slovo zavérem

Druhé svétové valky se hrubym odhadem aktivné
ucastnily desetitisice farmaceutti. Patfili ke generaci,
ktera v détstvi zazila Gtrapy prvni svétové valky a dospi-
vala béhem velké hospodaftské krize. To ji €inilo silnéjsi
v porovnani s generacemi predeslymi i nadchdzejicimi,
a pravem je proto oznacovana za ,,Nejlepsi generaci.
V mnoha pfipadech jeji ¢lenové obétovali vSe, aby pra-

v¢ nadchazejici generace mély zivot jednodussi a bez-
pecnéjsi. Nezapominejme proto na jejich obét’ a vazme

Stiret zajmu: zadny.
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Pokroky ve farmaceutické technologii

Pracovni den sekce technologie l1ékii

Brno, 4. zaii 2019

Na Veterindrni a farmaceutické univerzité se 4. zafi
2019 konal jiz paty ,,brnénsky* ro¢nik tradi¢ni konferen-
ce s nazvem Pokroky ve farmaceutické technologii (akce
ohodnocena v ramci systému kontinudlniho vzdélavani
CLnK 14 body), kterou poiadaly Sekce technologie 1¢ki
Ceské farmaceutické spoleénosti CLS JEP a Ustav tech-
nologie 1¢kti Farmaceutické fakulty VFU Brno. Druhym
rokem byla akce pfesunuta na odpoledni hodiny s cilem
prilakat co nejveétsi pocet lékarnikd. Soucasné byly na
program zatfazeny ptrednasky, které by jejich zajem moh-
ly podpofit. Jednalo se zejména o ptednasku Lékové for-
my pro détského pacienta (doc. PharmDr. Jan Gajdziok,
Ph.D. — UTL FaF VFU Brno) a prednasku Biologickd
lécba v revmatologii (MUDr. Eva Dokoupilova — vedou-
ci lékarka soukromé revmatologické kliniky MEDICAL
PLUS v Uherském Hradisti).

Letosni ro¢nik navstivilo rekordnich 125 ucastnikt
a vétsina z nich byli praveé 1ékarnici z nemocnicénich a ve-
fejnych Iékaren. Jen namatkou jsme pfivitali 1ékarniky
z Brna, Zlina, Velkych Pavlovic, Olomouce, Broumova,
Ttebice, Prahy, Krométize, Havlickova Brodu, Hustope-
¢i, Prostéjova, Karviné, Roznova pod Radhostém, Vysko-
va a dal§ich mést ze viech kouti Ceské republiky. Mezi
dalsi tradi¢ni ucastniky patii kolegové z Farmaceutické
fakulty VFU Brno, Farmaceutické fakulty UK Hradec
Kralové, Vysoké skoly chemicko-technologické v Praze,
z Univerzity Pardubice, z Vysokého uceni technického
v Brng, Statniho tstavu pro kontrolu 1é¢iv a dalsi. Konfe-
rence se ucastnili také zaméstnanci Vyzkumného ustavu
veterinarniho 1ékaistvi Brno.

Z farmaceutickych firem pfijali pozvani zéstupci
SOTAX Pharmaceutical Testing s.r.o., ZENTIVA, k.s.,
TECHNOPROCUR CZ, BIOVETA a.s., PRO.MED.CS
Praha a.s., TEKRO s.r.o. a ROSENPHARMA a.s.

Na konferenci zaznély mimo vyse zminénych zajima-
vé prednasky z oblasti farmaceutické technologie, a to

konkrétné Pulitelnost tablet — viiv formulacnich a tech-
nologickych parametrii na obsahovou stejnomeérnost po-
lovin tablet ziskanych rozlomenim tablety s piilici ryhou
(prof. Ing. Petr Zamostny, Ph.D. — Vysoka $kola chemic-
ko-technologicka Praha), dale Miize dynamika konsoli-
dace pomoci v odhadu vhlu vnitiniho tieni? (Mgr. Zofie
Trpélkova — Katedra farmaceutické technologie, FaF UK,
Hradec Kralové), Priitocna disoluce (RNDr. Ludmila
Butzkova, Ing. Iva Martincova — Zentiva k.s., SOTAX
Pharmaceutical Testing s.r.0.) a Filmové kryti na rany
s dexpanthenolem (PharmDr. Katefina Tenorova — Ustav
technologie 1¢kti, FaF VFU, Brno). Unikatni pfednaska
Ing. FrantiSka Lizala, Ph.D. (Odbor termomechaniky
a techniky prostiedi, Fakulta strojniho inzenyrstvi, VUT
Brno) piedstavila ucastnikim moznost Modelovani dy-
chacich cest jako nastroje pro ucinnéjsi inhalacni lécbu.

Za organizaéni vybor (doc. PharmDr. Katefina
Kubova, Ph.D., doc. PharmDr. Jan Gajdziok, Ph. D., doc.
PharmDr. et Mgr. David Vetchy, Ph.D., Ph.D., PharmDr.
Jakub Vyslouzil, Ph.D.) mi dovolte za zavér podéko-
vat v§em, kdo se na organizaci letosniho ro¢niku podi-
leli. Dékujeme d¢kance FaF doc. PharmDr. Ing. Radce
Opatiilové, PhD. MBA, za podporu akce a spolecnosti
Ceska 1ékarna Holding, a.s. — provozovatel sité 1ékaren
Dr. Max. za podporu odborné¢ho vzdélavani v oblasti
farmaceutické technologie. Dale d¢kujeme kolegynim
z UTL Vlad'ce Kaiserovd, Aneté Skrhakové, Zuzané
Radicové a Marcele Kachlikové za skvélou organizaci
obcerstveni. V neposledni fadé¢ dékujeme jak ucastni-
ktm, tak pfednésejicim, ktefi prezentovali zajimavé, ak-
tualni a kvalitné pfipravené prednasky, za piijemn¢ stra-
vené odpoledne s farmaceutickou technologii a budeme
se t&Sit na dalsi ro¢nik.

za organizacni vybor
doc. PharmDr. Katerina Kubova, Ph.D.

EFFECT OF FORMULATION AND TECHNOLO-
GICAL PARAMETERS ON THE UNIFORMITY
OF SCORED TABLET HALVES

PETR ZAMOSTNY, ANETA MELNYKOVA
University of Chemistry and Technology Prague, Faculty
of Chemical Technology, Department of Organic Tech-
nology

e-mail: petr.zamostny@vscht.cz

Scored tablets are used by pharmaceutical manufac-
turers to enable splitting of a tablet into two or more

parts. While some preparations use scoring only to en-
able breaking a single dose into several smaller por-
tions to facilitate swallowing, other ones are intended
to produce dosage units of a weaker strength than the
original tablets. Since the tablet parts (most typically
halves or quarters) represent dosage units, they should
exhibit necessary uniformity. The legislation requires
basically the produced halves not to differ from the
half of the tablet strength by more than 15% for at least
50% of samples and by more than 25% in the rest of
them?. However, there are opinions to control the uni-



Ces. slov. Farm. 2019; 68, 208-213

209

Fig. 1. Example of factors determining halved tablets non-uniformity: misplaced fracture (left), rough fracture plane
(middle), chipping (right)

formity more strictly, such as those represented in the
FDA guidance?, which essentially require the tablet
halves to comply with the same quality standards as
the whole tablets of an equivalent size. The objective
of this work was to analyze which factors can possibly
affect the content uniformity of tablet halves and sug-
gest suitable measurement techniques to analyze the
effects of technological and formulation parameters on
such factors.

The dose uniformity of the halved tablet is deter-
mined by the homogeneity of the formulation which
was used to produce the tablet as well as by the mass
uniformity of the split parts of the tablet. The homoge-
neity issue can be approached by similar methods as the
homogeneity of any other powder or granular formu-
lation, i.e. the homogeneity testing must be performed
using a sample size which is comparable to that of the
dosage unit. Scored tablets require this scale of scrutiny
to be equal to the smallest split part of the tablet which
is intended for administration.

The mass uniformity of split parts is determined by
three factors: (a) the correct position of the fracture along
the score-line, (b) the smoothness of the fracture plane,
(c) the presence of chipping, causing formation of small
chips in addition to intended major parts of the tablet.
These factors are illustrated in Fig. 1 and they can be
caused by quite different properties of the material, so
that it is useful to separate them.

The correct position of the fracture is facilitated by
materials which are sensitive to brittle fracture. An
experimental study of round, flat-faced tablets having
a score-line on both faces was performed, measuring
their tensile strength by the standard diametrical test
using a Multitest 50 hardness tester (Sotax, Switzer-
land) in the direction parallel along the score-line (o)
and in the perpendicular direction (,). The values of
o /o, close to 1 indicated poor ability of the score-line
to determine the fracture position, while the lower
values of the ratio indicated better performance. For
laboratory testing it was suggested to determine both
stresses on each tablet to eliminate the effects of in-

creased tablet variability. Since both tests are destruc-
tive, it is suggested to calculate o, from the calibrat-
ed model g, = 4 - € %, according to Osei-Yeboah?,
where A and B are regression parameters and ¢ is the
tablet porosity. Also, the measurement procedure can
be simplified using brittle fracture index (BFI) values
according to Okoye®, replacing the real score-line by
a hole drilled through any ordinary tablet shape. Labo-
ratory tests using this method revealed a strong pos-
itive correlation between the moisture content in the
tablets (expressed as LOD, %) and the probability of
misplaced fractures.

The roughness of the fracture plane was characterized
by the use of optical microscopy using an SMZ 18 (Nikon
Instruments Europe B. V., Netherlands). The tablet was
manually split using the standardized procedure and
the length of the fracture edge (/) and the length of the
straight line (/) connecting the border points of the frac-
ture edge were measured using a microscope. The ratio
l/l, was used as a measure of roughness or unevenness
of the fracture. The results indicate a strong effect of
compression pressure and particle size of compressed
material on this parameter. The chipping factor was not
studied separately in this study, but it could be deter-
mined easily by expressing the tablet weight loss during
splitting.

It can be therefore concluded that a 4-factor approach
to evaluate scored tablet halves content uniformity was
developed, which can not only evaluate the non-unifor-
mity, but also suggest the probable causes thereof. It may
then facilitate the formulation or processing changes to
improve the product properties.
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CAN THE ANGLE OF INTERNAL FRICTION BE
PREDICTED FROM SIMPLE DYNAMIC CONSO-
LIDATION?

ZOFIE TRPELKOVA, ZDENKA SKLUBALOVA
Department of Pharmaceutical Technology, Faculty of
Pharmacy in Hradec Kralové, Charles University, Czech
Republic

e-mail: trpelkoz@faf.cuni.cz

In pharmacy, flow and packing properties of powder
material represent complex characteristics reflecting
particularly its particle size and morphology. The in-
ter-particle friction forces acting between particles in
a powder bed can be measured traditionally as the an-
gle of internal friction (AIF) by a shear cell method.
Considering that an AIF at a normal stress should be
comparable with that one at gravitational consolida-
tion, the aim of this work was to study if the AIF can
be predicted from the simple dynamic of gravitational
consolidation.

Seven commercially available types of lactose
powders having different particle characteristics
were used as model substances; the consolidation
behaviour under gravity due to a specific number
of taps in a range of 0-30 (logarithmical order) was
studied. Using the values of the bulk, tapped and true
(helium pycnometry) density, the porosity factor was
determined."» The AIF,  value was estimated from
the slope of a linear relationship between the porosi-
ty factor and the number of taps.!? The results were
compared with AIF, . obtained from linearized yield
locus at optimal consolidation state using Jenike
shear cell measurement.

A significant linear correlation (ANOVA, r =0.825;
p = 0.0223) was observed between the AIF, and the
AlF,.. Moreover, a good agreement was observed
even between AIF values and previously detected
static and dynamic flow properties of investigated
lactose samples.? As the powder volume reduction is
the result of friction/lubrication between particles in
the powder bed, the AIF represents a good character-
istic of flow and consolidation behaviour of particu-
late material.

In conclusion, the results of this study demonstrat-
ed the usefulness of the analysis of dynamic powder
consolidation behaviour under controlled tapping
in prediction of AIF. Although the Jenike shear cell
represents a sophisticated method in powder indus-
try, simple analyses of bulk and tapped densities are
standard procedures in pharmaceutical technology.
However, more research is necessary using additional
materials.

The study was supported by the Funding Agency of Charles University
under Grant No. 1286218/2018 and by SVV 260 401.
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DISSOLUTION WITH THE FLOW CELL AND
ITS USE IN TABLET ANALYSIS

LUDMILA BUTZKOVA', IVA MARTINCOV A2
1Zentiva, k.s., Prague, Czech Republic

2SOTAX Pharmaceutical Testing Ltd., Prague, Czech
Republic

e-mail: Iva.Martincova@sotax.com

The flow cell can be used to analyse tablets, capsules,
suspensions, powders and granules. Dissolution using
this device is employed as a supportive method for de-
velopmental activities in the pharmaceutical laboratory.

The device operates in the open or closed modes; the
assembly is changed by screwing the tubing system. De-
pending on the type of pharmaceutical substance, an an-
alytical HPLC or a UV/VIS spectrophotometer are used.

When analysing tablets, the correct size of the tablet
cell (12 mm or 22.6 mm) and the corresponding tablet
holder located inside the flow cell must be used accord-
ing to their size.

For good analytical results it is important to use a cor-
rect cell composition. The dissolution process is influ-
enced by the medium used and its velocity during the
whole flow, the type of flow (laminar) and the appropri-
ate filter. GF/D and GF/F filters are standard and can be
layered.

The dissolution must be optimized before routine mea-
surement.

This method helps in the formulation of tablets —
the flow cell sees even more “finer” differences be-
tween the tablets, which cannot be affected by classi-
cal dissolution with paddles or baskets. The different
behaviours of tablets can be differentiated according
to whether the micronized or non-micronized API has
been used to make the tablets, differentiate different
batches of the APIs in an otherwise equally formulated
tablet and can differentiate the different sources of the
API used. We can also let crushed tablets be released
in the flow cell.

During the analysis of the tablets, the pH of the flowing
medium can also be changed at any one time in all cells.

The flow cell for tablets, when properly set up and with
a correct analytical ending, can help with developmental
problems with tablet dissolution using conventional dis-
solution devices.
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BIOLOGICAL TREATMENT IN RHEUMATOLOGY
EVA DOKOUPILOVA

MEDICAL PLUS, s.r.o., Uherské Hradisté, Czech Re-
public

e-mail: eva.dokoupil@gmail.com

Biological treatment has fundamentally changed the
therapeutic approach to the treatment of rheumatoid
arthritis, ankylosing spondylitis, psoriatic arthritis and
juvenile idiopathic arthritis. Biological treatment has
been made possible by two fundamental facts — firstly by
a better knowledge of the pathogenesis of autoimmune
rheumatic diseases and secondly by the possibility of bi-
ologically producing a molecule that is able to intervene
into the pathogenetic process.

TNF (tumour necrosis factor) alpha cytokine plays
a key role in the pathogenesis — the mechanism of bio-
logical drugs lies in the inhibition of TNF cytokine and
its subsequent action. These are called bDMARD. TNF
blockade reduces the inflammatory response by sup-
pressing both local and systemic production of pro-in-
flammatory cytokines. TNF blockages can be achieved
by two different mechanisms, either by the application
of monoclonal antibodies against TNF (by infliximab,
adalimumab, certolizumab, golimumab) or by a soluble
receptor (etanercept). TNF is a pleomorphic cytokine
that has multiple pro-inflammatory functions. The clini-
cal effect of blockade with monoclonal antibodies or sol-
uble receptors occurs within a few days or weeks.

The beneficial clinical effect assessed for example by
the ACR 20 response (the ACR — American College of
Rheumatology — criteria is a standard criterion to mea-
sure the effectiveness of various arthritis medications or
treatments in clinical trials for rheumatoid arthritis) can
be achieved in 50-70% by the first anti-TNF treatment,
while the response to the second anti-TNF treatment may
be slightly lower. Anti-TNF treatment suppresses dis-
ease activity, improves the functional status and quality
of life of patients with rheumatic diseases. Furthermore,
it slows down the structural progression of the disease
and thus slows the progression of irreversible functional
changes.

The efficacy of anti-TNF treatment is higher in early
forms of diseases, but the treatment is also effective in
longer-lasting rheumatic diseases. Anti-TNF treatment is
relatively safe, but rare side effects may occur.

In addition to the original biological drugs, cheaper
biosimilar copies are now available. Biosimilar drugs are
bio-therapeutic products that are similar in quality, safety
and efficacy to the original product.

Recently, the possibilities of treatment in theumatology
have been expanded by a whole new group of very effec-
tive drugs, so-called targeted synthetic disease-modify-
ing antirheumatic drugs of the Janus kinase family — ts-
DMARD:s. JAK inhibitors are synthetic small molecules
that represent a new therapeutic option by a different
mechanism of action. They interfere with intracellular
signalling through inhibition of JAK enzymes. The treat-
ment is being administered orally.

DOSAGE FORMS FOR PEDIATRIC PATIENTS
JAN GAJDZIOK, STEPAN SVOBODA

Department of Pharmaceutics, Faculty of Pharmacy,
University of Veterinary and Pharmaceutical Sciences,
Brno, Czech Republic

e-mail: gajdziokj@vfu.cz

Ensuring the availability of specific formulations in
a suitable form for pediatric patients is currently an im-
portant requirement for manufacturers who are motivat-
ed to develop them (e.g. by extending patent protection).
The reason why efforts have been made to develop and
use dosage forms specifically intended for pediatric pa-
tients is that the pediatric patient is not a miniature of an
adult. The stage of development of children is different,
therefore their pharmacotherapy requires special prepa-
rations of optimized composition, which is not harmful
or dangerous for the immature organism with regard to
the active and auxiliary substances used.

The offer of specific child forms is still insufficient,
pharmacotherapy often involves the use of adult prod-
ucts in the so-called off-label indication. In the EU, 45
to 60% of medicines are prescribed in this way'2.

Pediatric patients may be given medications by a vari-
ety of routes, depending on age. While the youngest chil-
dren (newborns and preterms) are usually administered
rectally or parenterally, oral administration is dominant
in older children. Oral administration, however, is ham-
pered by the high demands placed on the dosage forms
by pediatric patients, which determine compliance with
treatment. Emphasis is placed on the acceptable sensory
qualities of the formulations, the shape and dimensions
of the solid dosage forms, which enable their easy swal-
lowing, etc.

Liquid oral preparations still occupy an important place
on the pediatric market. They are preferred primarily be-
cause of their flexibility in the administered dose. The
problem remains that there may be errors in measuring
dosages. Therefore, there is an effort to develop accurate
metering devices or single dose formulations.

Solid dosage forms, which are nowadays preferred,
provide good stability and wider possibilities in masking
the inappropriate taste of drugs. Moreover, the solid form
can be widespread worldwide due to its stability. Unlike
liquid formulations, however, conventional solid dosage
forms can cause swallowing problems that can be elimi-
nated using particulate systems, such as minitablets and
granulates, which also have improved dosage flexibility
while retaining the advantages of conventional solid dos-
age forms.

The trend in the development of child-specific products
is aimed at testing and investigating existing excipients
for use in the pediatric population, as well as developing
new gentle excipients. Furthermore, the development of
medicines for children to be made available on the mar-
ket with a wide range of strengths of the active substance,
possibly in a form that can be individualized according
to actual needs, should be encouraged in order to avoid
inappropriate modifications to existing products.
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With a view to individualizing therapy and increas-
ing compliance of pediatric patients, the development
of oral forms could be directed to minitablets and orally
dispersible formulations. Another promising pathway in
development could be nasally administered drugs such as
vaccines to minimize the fear and pain of patients from
needle preparations, or buccally and sublingually admin-
istered products. For long-term pediatric patients of all
ages except preterms, the trend could be towards the de-
velopment of small, well-tolerated transdermal products,
which are insufficient on the market.
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MODELLING OF HUMAN AIRWAYS AS A TOOL
FOR EFFICIENT INHALATION THERAPY
FRANTISEK LiZAL

Department of Thermomechanics and Environmental
Engineering, Faculty of Mechanical Engineering, Brno
University of Technology Brno, Czech Republic

e-mail: lizal@fme.vutbr.cz

The engineering approach is a problem-solving tech-
nique that can be applied not only in the aerospace or
automotive industry but also to biological systems, phar-

Fig. 1. Visualization of the Brno lung model — the variant of
the segmented replica of airways serving for measurement of
inhaled particle deposition.

macology and medicine. However, its successful appli-
cation in this field depends on efficient communication
between the engineering, pharmaceutical and medical
communities.

This contribution focuses on the application of exper-
imental and computational fluid and particle mechanics
(CFPD) in the development of more efficient inhalation
therapy. The discussion of the basic deposition mecha-
nisms of inhaled particles (inertial impaction, intercep-
tion, sedimentation, diffusion, and electrostatic precipita-
tion) is followed by introduction of the Brno lung model.
The model is a simplified representation of human air-
ways containing the nasal and oral cavity and tracheo-
bronchial tree down to the seventh generation of branch-
ing (see Fig. 1)

The model exists in several variants which all share the
identical initial digital geometry of human airways. The
same digital geometry is used for both computational
simulations and experimental measurements. The impor-
tance of validation of computationally acquired results
by experiments and restraints given by the in vivo mea-
surements are emphasized.

The story of a failure of Exubera inhaled insulin is used
to illustrate the limits of the current technology. Techni-
cal, medical and marketing problems, namely a rushed
introduction to the marked, unanswered questions of
side-effects, unwieldy appearance and design, and miss-
ing insurance coverage are identified.

The future of the research of inhaled medication is
envisioned mostly in simulations of lung diseases, mor-
phological and physiological changes they cause and the
effects the changes have on the deposition of inhaled
particles. The required ability to predict local deposition
hot-spots is mentioned as well as the need for faithful
simulation of airway wall movement, mucociliary clear-
ance mechanisms, hygroscopic growth and the electro-
static forces. Lastly, airway development since early
childhood, surfactant delivery, and gender differences are
identified as possible future challenges.

The author is grateful for the support of the Czech Science Foundation
within the grant GA18-25618S.

FILM WOUND DRESSING CONTAINING
DEXPANTHENOL

KATERINA TENOROVA, RUTA MASTEIKOVA
Department of Pharmaceutics, Faculty of Pharmacy,
University of Veterinary and Pharmaceutical Sciences,
Brno, Czech Republic

e-mail: K. Tenorova@seznam.cz

In recent years, the amount of knowledge about the
processes of wound healing has significantly increased,
resulting in wound dressings of varying composition and
effects?. One of the options are film dressings, which are
thin, flexible and transparent dressings, impermeable to
microorganisms and moisture but oxygen- and moisture
vapour-permeable. Film dressings are indicated for mi-
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nor burns and lightly exuding wounds. They can be also
used to cover and protect the skin after surgery. Modern
film dressings are primarily manufactured from synthetic
polyurethane, however the trend is to prepare films from
natural materials or their derivatives. Films intended for
wound application have been prepared for example from
gelatine, chitosan or collagen?. One of the promising
materials for this purpose is also sodium carboxymethyl
cellulose (NaCMC). It is a nontoxic, biocompatible ce-
llulose derivative with excellent film-forming properties.
Because of this, NaCMC is widely used in cosmetics,
medicine and pharmacy. At present it is used as an ab-
sorbent dressing in wound therapy, nevertheless film dre-
ssings from this material have not been used in clinical
practice yet?.

The aim of this study was the formulation, prepara-
tion and evaluation of polymer films based on NaCMC
containing dexpanthenol as the active ingredient. Dex-
panthenol is a widely used substance especially in der-
matology, stomatology and otorhinolaryngology. It is
used in the treatment of skin diseases because it plays
an important role in accelerating the epithelization of
skin and wound healing. It is also a safe substance and
it has a long history in dermatology*>. Moreover, dex-
panthenol has a good potential for incorporation into
a film wound dressing because films are intended for
wounds in the final phase of healing and dexpanthe-
nol can contribute to better and faster epithelisation

and hence wound healing. The films were prepared by
the solvent evaporation method from NaCMC in the
form of nonwoven textile. Films without an active in-
gredient were used for comparison. Organoleptic and
microscopic evaluation as well as testing of the proper-
ties important for wound application (pH, swelling and
mechanical properties) were carried out. Mass content
uniformity and drug content uniformity were deter-
mined as well. Both types of films (with/without dex-
panthenol) had good organoleptic properties and also
optimal parameters for wound application. The films
showed satisfactory mass content uniformity and those
with dexpanthenol also drug content uniformity.
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X. zjazd Slovenskej farmaceutickej spolo¢nosti

Bratislava, 5. aZ 6. septembra 2019

V dnioch 5. a 6. septembra 2019 sa na Farmaceutic-
kej fakulte UK v Bratislave konal X. zjazd Slovenske;j
farmaceutickej spolo¢nosti (SFS), ktory bol venovany
a tvoril sucast’ akcii usporiadanych pri prilezitosti 100.
vyrocia zalozenia Univerzity Komenského v Bratislave.
Jeho ustrednou témou bolo otazka: Quo vadis scientia
pharmaceutica?

Ciel'om zjazdu bolo ilustrovat’ ¢ast’ vysledkov, ktoré sa
u nds na farmaceutickych pracoviskach dosiahli za po-
slednych 5 rokov.

Zjazd otvoril 5. septembra 2019 a viedol prof. RNDr.
Daniel Grancai, PhD., viceprezident SFS, potom struc-
ne zhodnotil sucasny stav vo farmaceutickych vedach
Dr.h.c. prof. RNDr. Jozef Cizmarik, PhD., prezident SFS,
pozdravny prihovor predniesol prof. PharmDr. Pavel
Mucaji, PhD., dekan FaF UK, za rektora UK vystupila
prorektorka prof. MUDr. Viera Stvrtinové, PhD., a za ju-
bilujucu farmaceuticku firmu, ktord uz 100 rokov posobi
vo farmécii, vystipil PharmDr. Peter Springer, generalny
riaditel tejto firmy.

V dalSej casti zjazdu bolo udel'ovanie oceneni SFS.
Na zaklade rozhodnutie vyboru SFS najvyssSie ocenenie
Cestny ¢&len SFS, Socius honoris causa societatis phar-
maceuticae Slovacae, bolo udelené tymto odbornikom:
prof. PharmDr. Martin Dolezal, PhD. (FaF UK Hradec
Kralové), prof. MUDr. Anna Remkova, DrSc. (SZU
Bratislava), prof. MUDr. Viera Kristova, PhD. (LF UK
Bratislava), prof. MUDr. Martin Wawruch, PhD. (LF
UK Bratislava), Dr.h.c., prof. Ing. Stanislav Miertus,
DrSc. (UCM Trnava), prof. RNDr. Peter Sykora, PhD.
(UCM Trnava), doc. Ing. Jan Svétlik, DrSc. (FaF UK
Bratislava), doc. Ing. Stanislav Radl, CSc. (VSCHT
a Zentiva, a.s., Praha), doc. RNDr. Maria Kohutova,
CSc. (FaF UK Bratislava) a doc. RNDr. Eva Sedlarova,
PhD. (FaF UK Bratislava).

Za TtspeSnu vychovno-vzdeldvaciu a vedecko-vy-
skumnt ¢innost’ v prospech farmacie udelila SFS Webe-
rovu cenu SFS doc. Ing. Vladimirovi Frecerovi, DrSc.
(FaF UK Bratislava) a prof. RNDr. Gustavovi Plescho-
vi, DrSc. (PrF UK Bratislava).

Za zésluhy o slovensku farmaciu udelila SFS Medai-
lu PhMr. Vladimira J. Zuffu tymto osobnostiam: prof.
PharmDr. Daniela JeZova, DrSc. (SAV Bratislava),
PharmDr. Peter Springer, (generalny riaditel firmy
Angelini, Bratislava), RNDr. Lubo§ Tesaf (Bratislava),
doc. PharmDr. Tomas§ Tesar, PhD., MBA, MPH, Msc.
(HTA) (FaF UK Bratislava), PharmDr. Cudovit Farkas
(Lekaren Nova Polianka), PharmDr. Lubomir Virag,
PhD. (Lekarenn Chrenova, Nitra), PhDr. UrSula Ambru-
Sova, PhD. (Vychodoslovenské miuzeum Kosice), RNDr.
Klara Gardavska, CSc. (FaF UK Bratislava), PharmDr.
Vasil’ gatnik, PhD. (Roosweltova nemocnica, lekaren,

Banskéd Bystrica), PharmDr. Ondrej Sukel’ (prezident
SLK Bratislava), PharmD. Maria Goboova (Fakultna
nemocnica Nitra), RNDr. Odetta Petrociova (Lekaren
U leva, Levoga), RNDr. Jan Sipeky (lekarefi Nové Zam-
ky) a RNDr. Stefan Krchiiak (Surany).

Medailu PhMr. Jana Halasu za nadStandartné akti-
vity vo farmacii SFS ziskali: prof. Ing. Viktor Milata,
DrSc. (FChPT Bratislava), prof. Ing. Michal Uher,
DrSc. (FChPT Bratislava), prof. RNDr. Milan Melnik,
DrSc. (FaF UK Bratislava), prof. MUDr. Milan Kriska,
DrSc. (LF UK Bratislava), prof. RNDr. Jan Subert, CSc.
(Kuiim, Ceské republika), doc. RNDr. RuZena CiZma-
rikova, CSc. (FaF UK Bratislava), doc. PhDr. Dudmila
Ozabalova, PhD. (FaF UK Bratislava) a MVDr. Milo§
Jesensky, PhD. (riaditel’ Kysuckého muzea, Cadca).

Vazeni kolegovia, dovol'te mi, aby som ocenenim od-
bornikom srde¢ne zablahozelal, pod’akoval sa im za ich
doterajsiu pracu, ktorti vykonali, a zazelal im eSte vela
d’alsich uspechov v ich praci v prospech farmacie.

V d’al$ej Casti zjazdu odzneli dve a plenarne prednasky:
prof. Pharm. Jana Klimasa, PhD., MPH (Katedra farma-
kologie a toxikolégie FaF UK) Farmaceut na usvite éry
biologickych liekov a dekana Fa F UK, prof. PharmDr.
Pavla Mucajiho, PhD., o smerovani farmaceutického $ta-
dia.

Stcastou zjazdu bola vystava vytvarnych diel Pharm-
Dr. Miroslava Vordsa a umeleckych fotografii jeho syna
PharmDr. Petra Vordsa, lekarnikov z Novych Zamkov.

V popoludiiajsich hodinach program zjazdu pokraco-
val konferenciou o dejinach farmacie, v ktorej sa prezen-
tovalo 9 prednasok.

Paralelne sa konala aj 48. konferencia Syntéza a analy-
za lie€iv, na ktorej bolo prezentovanych 15 prednasok a 9
posterovych oznameni.

Na druhy den 6. septembra 2019 sa konali XLV. Le-
karnické dni SFS Milana Lehkého, na ktorych odznelo
22 prednasok a bolo prezentovanych 14 posterov, kona-
li sa 37. Technologické dni, na ktorych bolo prednese-
nych 8 prednasok a prezentovanych 8 posterov, konal sa
21. pracovny den Sekcie prirodnych lieciv, v ramci kto-
rého odznelo 6 prednédsok a bolo prezentovanych 8 po-
sterov, a konali sa i 8. pracovnd konferencia klinickej
farmacie, na ktorej boli 2 prednasky.

Abstrakty z prednaSok a posterov budt publikované
v periodiku Farmaceuticky obzor.

V zavere zjazdu sa konstatovalo, Ze zjazd splnil vy-
tyceny ciel’ a bol dostojnym odbornym podujatim v ram-
ci akcii k 100. vyrociu vzniku Univerzite Komenského
v Bratislave.

J. Cizmarik
prezident Slovenskej farmaceutickej spolocnosti
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NOVE KNIHY

Vitkova Z., Oremusova J., Vitko A., MatuSova D. Fyzikalno-technologické principy emulzii
Bratislava: Felia 2019, 113 s. ISBN 978-80-89824-10-6

Recenzovana ucebnica renomovanych odbornikov ma
11 kapitol.

V prvej autori definuju disperzné sustavy, v druhej
emulzie, v tretej ich pripravu, v §tvrtej podéavaju ich
SirSiu charakteristiku, v piatej jednotlivé typy emulzii
,v Siestej mozné inkompatibility, v siedmej ich charak-
teristiku podl'a Ph.EUR 9, v 6smej charakterizuji mik-
roemulzie, v deviatej popisuju najcastejSie recepty, v de-
siatej ich experimentdlne hodnotenie a v jedendstej ich
termodynamiku.

Zaver diela tvoria tabul’ky, a to ich registrovanych hu-
mannych liekov, pouzivané receptirne skratky, terapeu-
tické davky pre deti a zoznam pouzitej literatury.

Uz z tohto stru¢ného obsahu popisovanej matérie vy-
plyva, ze obsah diela je koncipovany logicky, vhodne
podl'a zasad pedagogiky a i prehl'adne.

Analyza obsahu jednotlivych kapitol ukazuje, ze tvo-
ria symbidzu prepojenia tedrie a praxe, obsahuju vsetky
v sucasnosti najdolezitejSie informdcie o tejto dolezitej
liekovej forme a su napisané podla sucasne platného
Ph.EUR 9, ktory sa pokladd za normativne dielo v tejto
oblasti.

Za dolezity moment povazujem skutocnost’, ze toto
dielo vhodne zapifia medzeru v slovenskej odbornej li-
teratare, ktorti uz dlhsi ¢as pocitujeme, a ze tvori logic-
ka sucast’ ostatnych zvézkov, ktoré doc. RNDr. Zuzana
Vitkova, PhD., so spoluautormi vydala v ostatnom case,
ktoré spolu tvoria komplex modernej ucebnice pre far-
maceutov v predmetoch galenicka farmacia a technolo-
gia liekov.

J. Cizmdrik
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_POKYNY PRO AUTORY CASOPISU
CESKA A SLOVENSKA FARMACIE

Cesk4 a slovenska farmacie uvefejiiuje po kladném
posouzeni recenzentl ¢i po upravach podle jejich pripominek:
prehledy a odborna sdéleni, piivodni préice, kratka sdéleni. Dale
zvefejiiuje prace z déjin farmacie, zpravy o ¢innosti farmaceu-
tickych spolecnosti, o sjezdech, konferencich, sympoziich
a jinych dualezitych udélostech, ptispévky z farmaceutické pra-
xe, recenze knih a kratké informace (excerpta) ze zahrani¢ni
literatury. Uvefejiiuje také limitované mnoZstvi abstrakt
z odbornych akci porddanych Ceskou farmaceutickou spolec-
nosti. PoCet a rozsah abstrakt je pfedem nutné dohodnout
s redakci Casopisu.

Redakce pfijimd pouze price a prispévky, které nebyly
dosud uvefejnény ani zaslany k oti§téni jinému casopisu.

Casopis Ceska a slovenskd farmacie nezpoplatiiuje
publikaci ¢lanku s dedikaci grantového ¢i jinak finanéné
podporovaného vyzkumu a vyvoje z verejnych zdroju, stej-
né jako jazykovou korekturu anglického textu.

VSechny c¢lanky v plném znéni spolu s anglickymi
a ¢eskymi souhrny jsou zvefejiiovany i na internetovych strin-
kach ¢asopisti CLS JEP (www.cls.cz). Piisp&vky Casopisu Ces-
k4 a slovenskd farmacie jsou volné dostupné z databiaze PUB-
MED (po zobrazeni abstraktu odkaz na FULL TEXT vpravo
nahore).

Uprava praci

1. Nadpis vystizné€ a stru¢né vyjadfuje obsah prace. U sérii je
nutné v poznidmce pod Carou citovat pfedchazejici sdéleni.

2. Autofi — kiestni jméno a pfijmeni, bez titulll (napf. Jan
Janak).

3. Pracovisté — nezkraceny nazev, sidelni mésto, ptip. zemé.

4. Uvod o pfedmétu praci a studované problematice — zatazu-
je se pouze u piivodnich praci.

5. Pokusnd ¢ast — podrobny popis pouZitého materidlu
ametod. Postupy zndmé z literatury se nepopisuji, sta¢i pii-
slu$ny odkaz. RovnéZ se neuvadéji bézné, obecné pouZziva-
né metody.

6. Vysledky — stru¢né a vystizné shrnuti dosazenych vysled-
ka, které je rovnéZ mozné usporddat formou tabulek
a graft. Duplicitni informace je nepfipustna.

7. Diskuze — kritické hodnoceni dosaZenych vysledki a jejich
konfrontaci s udaji literatury.

8. Zavér je mozné formulovat jako samostatnou kapitolu pou-
ze, lisi-1i se podstatné od souhrnu.

9. Souhrn (u pivodnich praci, kratkych sdéleni, piehledi
a praci z historie farmacie) v ceStiné/slovenstiné
a angli¢tiné umoziuje pochopeni podstaty a vysledki pra-
ce, napomdhd publicité price prostfednictvim internetu.
PiSe se ve 3. osobé, rozsah maximalné 200 slov 3 az 5 kli-
Covych slov.

10. Literatura — pouze aktudlni literarni zdroje nejlépe impak-
tované, pouZité prameny se uvadéji v poradi, v jakém jsou
citovany v textu. Citace ¢asopisu se uvadéji s plnym zné-
nim ndzvu ¢lanku a se vSemi autory.

Vzor citace Casopisu P, knihy > %, pfednasky ¥, webu >9.
U Haxon K. J., Burt H. M. Polymeric drug delivery of pla-
tinumloaded anticancer agents. J. Pharm. Sci. 2009; 98,
2299-2316.

2 Perlik F. Zaklady klinické farmakologie. 1. vyd. Praha:
Galén 2008; 192 s.

9 Hauser W. A., Annegers J. F. Epidemiology of epilepsy.
In: Laidlaw, J. P., Richens, A., Chadwick, D. eds. Textbook
of epilepsy, 4th ed. New York: Churchill-Livingstone 1992.
Y Bartak N., Zamecnik J., Adlerova K. Nové poznatky
o intoxikaci kobaltem. In: Sbornik XIII. Xenobiochemic-
kého sympozia. Praha: CSBMB 1995; s. 18.

> Horak J. Standardni diagnosticky a terapeuticky postup
u genetické (hereditirni) hemochromatdzy. http://www.
ceskahepatologie.cz/index.php?node=43 (21. 12. 2009)

9 Felton L. A. Characterization of coating systems. AAPS
PharmSciTech. 2007; 8(4) Article 112.
http://aapspharmscitech.org.

11. Autor — celé jméno s tituly, korespondencni adresa, telefon,
fax a e-mailova adresa.

12. Kratkd sdéleni — predbéZznd, strucnd prezentace novych
vyznamnych vysledkl bez diskuze. Souhrn a klicova slova
viz
bod 9; rozsah textu 1200-1500 slov max. se 3 tabulkami
nebo obrizky a max. se tfemi literdrnimi citacemi.

13. Stiet z4jm0 (uvadét pred seznamem literatury):

— napf. pfislu$nost pracovisté nebo nékterého z autord
k firm& sponzorujici publikovany vyzkum (netykd se
grantovych projekti)

— v piipadg, Ze neni: Zadny

Pozadavky na rukopis

Rukopisy se zasilaji pouze elektronicky. Na literaturu se
odkazuje ¢iselnym indexem nahote se zavorkou, napf. Tomicek 3*.

Je tfeba respektovat ndzvoslovi organické chemie podle
IUPAC. Odborna terminologie, zkratky a symboly musi odpo-
vidat platnym normam, zejména SI.

Fotografie, chemické vzorce, grafy a vystupy z pfistroju
prijima redakce ve formatech tif, jpg a eps (z diivodi kvali-
ty nejlépe kompresni pomér 10-12). Barevnou reprodukci
obrazku si hradi autori sami (2000 K¢ za tiskovou stranu bez
DPH).

Préce predand redakci se povazuje za definitivni, imprimo-
vané znéni schvilené ke zvefejnéni vedoucim piislu§ného pra-
coviSté. Pred zvefejnénim obdrzi autofi text ke korektufe.
Korektury je nutné vratit obratem do data uréeného redak-
ci. Na pozdéjsi autorské korektury nemuiZe byt bran z ¢asovych
divodt zietel. Pii autorské korektufe neni dovoleno meénit,
eventudlné dopliiovat text.

Z vyrobnich diivodi neni moZné zajistit autoriim separatni
otisky. Prvni autor obdrzi jeden vytisk ¢asopisu zdarma (nety-
ka se zprav, diskuzi, recenzi knih apod.).

Casopis, jakoZto nevydéle¢ny, neposkytuje honoraie za
otiSténé piispévky s vyjimkou téch, které si redakce zvlast
vyzada.

Rukopisy vyhovujici uvedenym pozadavkim zasilejte na
adresu:

doc. PharmDr. Katerina Kubovd, Ph.D.

Redakce casopisu Ceskd a slovenskd farmacie

Veterindrni a farmaceutickd univerzita Brno,

Farmaceutickd fakulta

Palackého 1/3, 612 42 Brno

e-mail: kubovak@vfu.cz



