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(7) ABSTRACT

The present invention relates to a monomer with anti-
microbial characteristics, a polymeric compound with anti-
microbial characteristics using the same, and manufacturing
methods thereof, and more particularly, to an antimicrobial
monomer comprising a saturated hydrocarbon having a
polymerizable functional group within its structure. Also,
the present invention provides a polymeric compound using
the above antimicrobial monomer, a manufacturing method
thereof, and a polymeric resin composition. The compounds
according to the present invention have durable antimicro-
bial activity and high heat resistance, they do not give rise
to toxicity when added to conventional resins by not eluting
the antimicrobial compounds, and they do not have an effect
on the properties of molded products.
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MONOMER WITH ANTI-MICROBIAL
CHARACTER, POLYMER USING THE SAME, AND
MANUFACTURING METHOD THEREOF

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to a monomer with
anti-microbial characteristics, a polymeric compound with
anti-microbial characteristics using the same, and manufac-
turing methods thereof, and more particularly, to an antimi-
crobial monomer that has durable antimicrobial activity and
high heat resistance, does not give rise to toxicity when
added to conventional polymeric resins and petrochemical
products by not eluting antimicrobial compounds, and does
not have an effect on the properties of molded products, an
antimicrobial polymer using the same, and manufacturing
methods thereof.

[0003] (b) Description of the Related Art

[0004] Recently, in line with great concerns about envi-
ronmental hygiene and high-grade life style, the production
of and demand for products conferring antimicrobial char-
acteristics to petrochemical materials for use in industrial
supplies such as food wrappers, containers for storage,
toothbrushes, cutting boards, stationery, washing tubs, water
purifiers, shampoos, soaps, cosmetics and wrappers, and
medical supplies, are increasing.

[0005] In the case of organic antimicrobial substances
used in these products (ex: quaternary ammonium salts,
triazines, benzimidazole, triclosan, chlorohexidine, thiaz-
oles, etc.), in order to confer antimicrobial ability to poly-
meric substances, the antimicrobial substances are simply
added to the polymeric substances when manufacturing
antimicrobial materials. However, it has been reported that
the antimicrobial materials have technical limits in respect to
the inherent toxicity of antimicrobial substances, the elution
of antimicrobial substances, the reduction of antimicrobial
ability due to the elution, and so on. Especially in the case
of injecting or extruding plastics, antimicrobial substances
may be decomposed by high heat, and they may also induce
a yellowing phenomenon (low heat resistance).

[0006] In order to overcome the limits as described above,
a simple mixing method with inorganic ceramic anti-micro-
bial complexes is widely used. However, such a method also
has the problem that the antimicrobial activities are chemi-
cally decreased when they come into contact with moisture
(JAPAN NEWS Feb. 11 (Wed.), 1998, Monthly Ceramics
No. 2, 1998). In addition, research on binding antimicrobial
substances to polymers is in progress. Pittman disclosed a
method of co-polymerizing pentachlorophenylacrylates and
acrylic monomers in 1981 (Pittman et al., J. Appl. Polym.
Sci., 1981, 26, 2403), and Korean Patent Application No.
97-62102 disclosed a method of directly mixing antimicro-
bial agents with fibers, leathers, or plastics, and molding and
processing them using the chemical reaction between the
antimicrobial agents and polymers. However, such methods
still did not solve the problems of quality deterioration of
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of using quinolinecarboxylic compounds as a back bone, but
it also did not solve the problems owing to the elution of
antimicrobial substances.

SUMMARY OF THE INVENTION

[0007] Therefore, the present invention has been made to
solve the problems of the prior arts as described, and it is an
object of the invention to provide an antimicrobial monomer
having durable antimicrobial activity with excellent heat
resistance and compatibility.

[0008] It is another object of the present invention to
provide a method of manufacturing a novel antimicrobial
monomer compound.

[0009] Ttis astill another object of the invention to provide
an antimicrobial polymeric compound having durable anti-
microbial activity with excellent heat resistance and com-
patibility using the above antimicrobial monomer compound
and a manufacturing method thereof.

[0010] 1t is still another object of the invention is to
provide a polymeric resin composition comprising the above
antimicrobial monomer or the antimicrobial polymeric com-
pound using it.

[0011] Tt is still another object of the invention is to
provide a method of applying the antimicrobial monomer
compound as a coating agent for UV light by simply adding
it to petrochemical products and chemically irradiating it
with UV light (by virtue of the presence of reactive groups).

[0012] In order to achieve the aforementioned objects, the
present invention provides an antimicrobial monomer com-
pound represented by the following formula 1:

[Formula 1]
Ry
R
SN Ry Rs
| I
)\/ N Rg N
Ry \W | Il{é
Rg\ P O
Ry R|10
Ry o) o)

[0013] wherein

[0014] R is a saturated or unsaturated C; to C,s,
hydrocarbon comprising a polymerizable functional
group and a light-curable reactive functional group;

[0015] R, and R, are each independently or simulta-
neously hydrogen, a halogen atom, an amine, or a
C ~C,, alkyl group;

1

[0016] R, and R, are each independently or simulta-
neously hydrogen, a hydroxy group, a C;~C,, alkox-
ide, a halogen atom, or a C,~C,, alkyl group;

[0017] Rsishydrogen, a C;~C,, alkyl, a cyclopropyl,
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[0019] R, R, and R, are each independently or
simultaneously carbon or nitrogen; and

[0020] R, is hydrogen, an amine (1°, 2°, 3°), a halogen
atom, or a C;~C,, alkyl group.

[0021] Also, the invention provides a method of manu-
facturing the antimicrobial monomer compound of said
formula 1 comprising the step of reacting a compound of the
following formula 2:

[Formula 2]
Ry
H
SN Ry Rs
| I
)\/ N Rg N
R} T | Il{ﬁ
Rg\ / O
Rs/ R|10
Ryt 0 0
[0022] wherein R;~R, and R~R,; are as defined in
formula 1 above; with a compound of the following
formula 3:
R-Z [Formula 3]

[0023] wherein R is as defined in formula 1 above
and Z is a halogen atom, or a leaving group com-
prising a tosyl or a mesyl;

[0024]
base.

in the presence of a solvent with or without a

[0025] Also, the invention provides a method of manu-
facturing the antimicrobial monomer compound of said
formula 1 comprising the epoxy ring-opening reaction of a
compound of the following formula 2:

[Formula 2]
53
H
SN Ry Rs
| I
)\/ N Rg N
Ry T | R¢
|
Ro / O
Rs/ \RIO
|
Ry 0 0

[0026] wherein R,~R and Rg~R;;, are as defined in
formula 1 above; with a compound of the following
formula 3a:

[Formula 3a]
0]
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[0028]
base.

in the presence of a solvent with or without a

[0029] Also, the invention provides an antimicrobial
homopolymer having an average molecular weight of
10,000~1,000,000 represented by the following formula 4:

[Formula 4]
Rz

—t | I
Rl\[Nj/Rz
N

R 2\ /R4

Rg

R

[0030] wherein R, R;~R, and Rg~R;; are as defined
in formula 1 above, and

[0031] X s an integer greater than zero satisfying the
above molecular weight.

[0032] Also, the invention provides a method of manu-
facturing the antimicrobial homopolymer of formula 4 com-
prising the step of radically polymerizing the antimicrobial
monomer compound of formula 1 as defined above in the
presence of an organic solvent and a catalyst (initiator).

[0033] Also, the invention provides an antimicrobial
copolymer having an average molecular weight of
10,000~1,000,000 represented by the following formula 5:

[Formula 5]
—Y It Rim—

Rl\[Nj/Rz
N
Ra )\ Ry
Ry SRy
Il

Rjo / /RS
Rt N

Vs

Re

[0034] wherein
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[0037] Y is a monomer group capable of reacting a
radically polymerizable functional group.

[0038] Also, the invention provides a method of manu-
facturing the antimicrobial copolymer of formula 5, com-
prising the step of radically copolymerizing the antimicro-
bial monomer compound of formula 1 with monomer Y
having a polymerizable functional group in the presence of

an organic solvent and a catalyst (initiator).

[0039] Also, the invention provides a method of manu-
facturing an antimicrobial polymeric compound comprising
the steps of binding the antimicrobial monomer of formula
1 to a linker selected from the group consisting of an
isocyanate class, a haloacylhalogenade and a compound
containing an acid anhydride in the presence of an organic
solvent, and then reacting it with a polyol.

[0040] Also, the invention provides an antimicrobial poly-
meric compound manufactured by the process as described
above.

[0041] Tt is preferred that the above antimicrobial poly-
meric compound is selected from the group consisting of
compounds represented by the following formula 6 to 9:

[Formula 6]
H;C
NH

O)\OR’
[Formula 7]

@]

>:O
HN
(CHy)s

(@) N O
I \/\/ Q,
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-continued
[Formula 8]
@]
>:O
HN
\
(CHp)g
/
NH
O
OR’
[Formula 9]

[0042] (in the formula 6 to 9, R' is a group repre-
sented by the following formula b:

[Formula b]

R
>N R, Rs
| I
)\/N Rs N
Ry = | | R
I
Rog o
Rs/ Rllo
Ry 0 0

[0043] wherein R, R;~R,, and Rg~R; are as defined
in formula 1 above.)
[0044] Also, the invention provides an antimicrobial

acrylic copolymer having an average molecular weight of
10,000~1,000,000 represented by the following formula 10:

[Formula 10]
f|{13 flhz
_éCHz_(ljém_éCHz_(l:%_
R oO=C
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[0045] wherein

[0046] R, and R,; are each independently or simul-
taneously hydrogen or a methyl group, R,, is a
C ~C, ¢ alkyl group comprising one or more selected

1 . . .
from the group consisting of ester, carbonyl, amide,
amine, cycloalkyl, ether, hydroxy, carboxylic acid,
C,~C,o hetero ring containing N or O, sulfonyl,
silane, lactone, and aldehyde groups,

[0047] m and n are each an integer more than zero
satisfying the above molecular weight, and

[0048] X is a compound of the following formula 2a:

[Formula 2a]

Ri o) o)

[0049] Also, the invention provides a method of manu-
facturing an antimicrobial acrylic copolymer of formula 10
comprising the step of radically polymerizing a compound
of the following formula 11:

[Formula 11]

O— CH,CHOHCH,X

[0050] wherein R, is hydrogen or a methyl group,
and

[0051] X is the compound of formula 2a as defined
above;

[0052] with a compound of the following formula 12:

BN

Ry3

[Formula 12]

Ry

[0053] wherein R, is hydrogen or a methyl group,
and R,, is a C,~C, alkyl group comprising one or
more selected from the group consisting of ester,
carbonyl, amide, amine, cycloalkyl, ether, hydroxy,
carboxylic acid, C,~C,, hetero ring containing N or
O, sulfonyl, silane, lactone, and aldehyde groups.

[0054] Also the invention provides an antimicrobial poly-

RO PN NP NP P PRI P
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bial monomer compound of formula 1, the antimi-
crobial homopolymer compound of formula 4, the
antimicrobial copolymer compound of formula 5, the
antimicrobial polymeric compounds of formula 6 to
9, and the acrylic copolymer of formula 10 are
uniformly mixed.

[0057] Also, the invention provides a light-curable resin
composition comprising an acrylic light-curable oligomer, a
property-fortified monomer, a light initiator, and an additive,

[0058] in which the light-curable resin composition
comprises one or more antimicrobial compounds
selected from the group consisting of the antimicro-
bial monomer compound of formula 1, the antimi-
crobial homopolymer compound of formula 4, the
antimicrobial copolymer compound of formula 5, the
antimicrobial polymeric compounds of formula 6 to
9, and the acrylic copolymer of formula 10.

[0059] Also, the invention provides a molded and pro-
cessed product comprising the polymeric resin composition.
It is preferred that the molded and processed products are
industrial supplies, various wrappers, consumer supplies or
medical supplies, and they can be applied to interior mate-
rials such as blinds, wall papers and floor coverings; food
related products such as films for wrapping, storage con-
tainers, and cutting boards; appliances such as humidifiers,
washers, and dish washers; engineering materials such as
water supply and drain pipes, and concrete; core materials in
medical fields; and products for industrial purposes such as
coatings. They are particularly useful for medical supplies,
that is, medical devices/products for insertion into the
human body such as catheters for medical purposes, pros-
theses, and products for repairing bones, or blood transfu-
sion bags for medical purposes.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0060] The present invention is hereafter described in
detail.

[0061] The inventors found a novel antimicrobial mono-
mer during the process of researching polymeric substances
with anti-microbial characteristics, verified that polymeric
compounds manufactured from the above antimicrobial
monomer using a light-curable, homopolymerizable/copo-
lymerizable or intermediate-binding linker solved toxic
problems due to elution, had durable anti-microbial effects
and high heat resistance, and had high durability when
manufactured into products, and thus completed the present
invention.

[0062] In the present invention, R in formula 1 is prefer-
ably a saturated or unsaturated C,;~C,, hydrocarbon com-
prising a light-curable reactive functional group and a poly-
merizable functional group, and R, which comprises a
polymerizable functional group, is preferably a C,~C,, alkyl

group.
[0063] The above polymerizable functional group is one

or more selected from the group consisting of carbon-carbon
Aauhle hond (C—O\ and carhon-carhan trinle hand (C—M
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