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ANTI-MICROBIAL COMPONENT AND USING OF THE SAME

Field of Invention

The invention deals with antimicrobial component with immobilized aromatic
compounds and with the application of this component as an additive for plastics, paper and

protective coating paintings and for selected food and cosmetic products.

State of Art

Terpenes and their derivatives are natural based substances predominantly of plant
origin. They create a significant share in ethereal and essential oils. Their chemical structure
consists of two or more units of isoprene or their fragments. The terpenes and some of their
derivatives are characteristic by their substantial aromatic properties and their odour can be
noticed at low concentrations. Therefore they are used for aroma enhancement of some food
or cosmetic products. Some of the terpenes are also characteristic by their antimicrobial

properties active against both Gram-positive and Gram-negative bacterial strains.

The use of natural based monoterpenes and their derivatives as antimicrobial additives
with antimicrobial effects in cosmetic, pharmaceutical and food products and in fodder is

already known e.g. from the patent application PCT WO no. 2005012210.

The US patent application no. 2003113385 implements the application of extracts
from plants of the genera of Leptospermum and Melaleuca containing terpenes in veterinary

medicine. The use of the extracts may cause lower demand of antibiotic dosage e.g. in case of

mastitis treatment.

Most of the commonly used terpenes or their derivatives occur in liquid state at
standard ambient temperature and pressure conditions (SATP, 25 °C,l 101.325 kPa) and they
are characteristic by the high volatility at elevated temperatures. Their vapour pressure is
dependent on their chemical structure. This feature is acceptable in applications where
significant increase of the processing temperature is not expected or where long-term activity
of the terpenes is not demanded. However, there are several fields where these factors cannot

be avoided. In these cases, uneconomic losses of terpene components can occur. Plastic

SUBSTITUTE SHEET (RULE 26)
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processing industry can be mentioned as an example where the use of terpenes as additives is

substantially limited.

Nature of Invention

The above mentioned disadvantages and shortcomings are largely eliminated by the
antimicrobial component according the invention. The nature of the technical solution
consists in that it includes at least one compound from the group of isoprenoids, terpenes or
their derivatives or unsaturated ethers, volatile liquid at SATP, which is immobilized on a
solid carrier- sorbent.

The terpene based substances or its derivatives are preferably compounds that include
at least one isoprene unit and/or at least one benzene ring in its chemical structure. '

The sorbent can preferably be an organic substance based on polysaccharides or their
derivatives, especially cellulose or starch, polyphenol based compound such as lignin, organic
substance based on peptides and their derivatives, substance based on aluminosilicates
(zeolites) and other substances containing silicon dioxide or an inorganic substance used as a
plastic additive based on inorganic salts of calcium, particularly carbonates, sulphates, carbon
black or talc. ' "

" The antimicrobial components according to the invention can be used for prep‘afétio'n
of a polymer system in form of polymer melt or solution, where the conceritration of the
antimicrobial component is from 1 to 80 wt. %.

Another area of application of the antimicrobial component according to the invention
is the preparation of antimicrobial paper products, where the concentration of the
antimicrobial component is from 1 to 80 wt. %. ‘

"The antimicrobial component according to the technical solution can be applied for
preparat‘ion"of dispersions based on water-soluble polymers and their gels and films, where
concentration of the antimicrobial component is from 1 to 80 wt. %. |

Possible utilization of the antimicrobial component according to the invertion is in
preparatlon of i 1nstant food products and in cosmetics.

Liquid terpenes and other aromatic compounds’ are accordlng to’ the 1nvent10n in
ant1mlcrob1a1 component immobilized on the solid sorbents that ensure ‘their enhanced
thermal stability and reduced volatility. Such a modified system provides wider applicability
of these compounds, especially utilization of their antimicrobial properties in a'wide 'raﬁge of

the above mentioned applications.
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Examples of Technical Implementation '

The following specific examples clarify the nature of the invention.

Example |

Aromatic compound Linalool (3,7-dimethylocta-1,6-dien-3-0l, CAS 78-70-6) was
isothermally adsorbed at 30 °C on a zeolite based on silicon dioxide and aluminium oxide
(5A CAS 1344-01-0 molecular sieves). The mass ratio Linalool:zeolite was 1:2 at the
beginning of the reaction. The remaining Linaloo! (not adsorbed) was evaporated at room
temperature after 24 hours. |
Example 2

Adsorpt1on of the aromatic compound Anecthole ((E)-1-Methoxy-4-(1-
propenyl)benzene ‘CAS 4180 23-8) 'was carried out under the same conditions as described in
Example T, except that the evaporatlon of the remaining Anethole took place at 70 °C after 24
hours.
Exatn ple 3

Adsofption of the aromatic compound Estragole 1 allyl"4‘ methoxybe'nzene"‘C/'SlS 140-
67 O) ‘was ‘carried out under the same conditions as described in Examplé 1; except that
evaporatlon of the remamlng Estragole took place at 50 °C after 24 hours o
Example 4" '
© " The system consisting of Linalool, Anethole and Estragole immobilized on talc
(Mg3814010(OH)2, CAS 14807-96- 6) was prepared under conditions analogous to the
Examples 1,2 and 3 ' ' ‘
Example 5 ‘
| The system con51st1ng of L1nalool Anethole and Estragole 1mmob1hzed on wood ﬂour
(oak, particle size below 500 um according to a sieve analysis) was prepared under conditions
analogous to the Examples 1, 2 and 3.
Example 6 .
| The prepared systems with 1mmob1hzed aromat1c compounds spec1ﬁed in Examples I-
5 were thermoplastically incorporated into a polymer matrix (linear low density polyethylene,
EDPE) in concent_fation range from 1 to 50 wt % (relat.ed‘to the mass ‘of the sorbent with
immobllized aromatic compound) at mixing temperature of 135 °C. The resulting mixtufes,
composites, were subsequently processed into thin sheets with thickness from 0.2 to 1 mm.
Further, mechanical (tensile testing according the standard CSN EN 1SO 570, part 1, 2 and 3),
gas :barrier '(tested for air according the standard CSN EN ISO 2556) and antibacterial
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properties (tested acéording the standard ISO 22196, testing bacterial strains: Escherichia coli
and Staphylococcus aureus) of the composites were tested. All composites show a mild odour
relating to the incorporated aromatic compound. All composites show enhanced mechanical
and barrier properties minimally about 10 % in comparison with pure LDPE. All composites
show noticeable antibacterial properties.
Example 7 |

The prepared systems with immobilized aromatic compounds specified in Examples 1-
5 were used as components for molded pulp preparation in a concentréﬁon range from 1 to 20
wt. % (related to the mass of the dry matter). The resulting products show a feature of long-
lasting release of the specific odour. Resulting products show antimicrobial properties (tested
against Escherichia coli and Staphylococcus aureus by the method of cultivation in liquid
medium and agar diffusion technique).
Example 8

The prepared systems with immobilized aromatic compounds specified in Examples 1-
5 were incorporated into a gel matrix or into swollen polymer systems and/or solutions based
on synthetic (polymers with C-C backbone chain, polyacrylic acid and its derivatives,
polyethers, polyesters, polyurethanes) or natural (proteins, polysaccharides and their
derivatives) polymers in concentration range from 1 to 90 wt. % (related to the mass of the
dry polymer). The resulting products show a feature of long-lasting release of the specific
odour. The resulting products show antimicrobial properties (tested against Escherichia coli
and Staphylococcus aureus by the method of cultivation in liquid medium and agar diffusion

technique).
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CLAIMS

. Antimicrobial component is characterized in that it includes at least one compound

from the group of isoprenoids, terpenes or their derivatives or unsaturated ethers,
volatile liquid at standard ambient temperature and pressure conditions, immobilized
on a solid carrier - sorbent.

Antimicrobial component according to claim 1, is characterized in that the terpene
based substance or its derivatives is a compound containing at least one isoprene unit

and/or at least one benzene ring in its chemical structure.

. Antimicrobial component according to claim 1, is characterized in that the sorbent is

the organic substance based on polysaccharides or their derivatives, especially
cellulose or starch. '
Antimicrobial component according to claim 1, is characterrzed in that the sorbent isa

compound based on polyphenols such as llgnm

. Antlmrcrob1al component accordmg to claim 1, is characterized in that the sorbent is

an orgamc substance based on peptides and their derivatives.

Antlmlcroblal component accordmg to claim 1, is characterized in that the sorbent is

a substance based ‘on aluminosilicates (zeolites) and other substahces contammg
silicon dioxide. AR
Aritimicrobial component according to ¢laim 1, is characterized in that the sorbent is
an'inorganic substance used as a plastic additive based on 1norgamc salts’ of calcrum
partlcularly carbonates, sulphates, carbon black or talc. - “ -
The‘ use of the antimicrobial component accordlng to the claims 1-7 for preparation of
a polymer system in form of thermoplastlcally prepared mixture or polymer solutlon
where concentratlon of antrmlcroblal component in the system is from 1 up to
80 wt. %. | | | o
The use, of the antrmlcroblal component accordmg to the clarms 1-7 for preparatron of

an antlmlcrob1al paper products where concentration of the antlmlcroblal component

'1s from 1 to 80 wt. %.

The use of the antimicrobial component accordmg to the claims l 7 for preparatron of
dlspersrons based on water-soluble polymers and their gels and ﬁlms where
concentration of the antimicrobial component is from 1 to 80 wt. %. ‘

The use of the antrmrcrobral component according to the clarms 1-7 for preparatlon of

instant food products and cosmetics.
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