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Re:  Expediente No. 05.022.450
Solicitud de patente a nombre de LONZA, INC.

Yo, DILTA RODRIGUEZ I’ALEMAN, identificada como aparece al pie de mi
firma, domiciliada en la carrera 11 No. 86-53, piso 6, obrando como apoderada
de la sociedad LONZA, INC. domiciliada en Fair Lawn, New Jersey, Estados
Unidos de América, solicitante de la patente de Ja referencia, me permito
informar lo siguiente:

Con fundamento en la facultad que confiere el articulo 34 de la Decisién 486 al
solicitante para modificar la solicitud de patente en cualquier momento del
tramite, presento junto con este memorial nuevo pliego reivindicatorio que
consta de 9 reivindicaciones, el cual no extiende el alcance de la solicitud como se
presenta originalmente.

En el nuevo capitulo retvindicatorio se reemplazan Jas antiguas reivindicaciones 1
~ 4 con las reivindicaciones 12 y 13. Asi mismo, se mejora la redaccion de la
reivindicacién 12, nueva reivindicacidon 1, para aclarar la naturaleza de la
composicién. En cuanto a esta modificacion, el solicitante quisiera anotar que
para el experto medio en la materia es claro que la dimetilhidantoina no posee
ninguna actividad microbicida y tampoco es necesaria para lograr el cfecto
sinérgico del cinamaldehido con mono- o dimetilothidantoina.

El bajo contenido de dimetilhidantoina del Glydant 2000 es simplemente una
cantidad residual del material inicial en el proceso de produccién de Glydant
2000, como se puede observar en la patente de Estados Unidos No. 5.405.862 de
la cual se anexa también una copia al presente memorial -

Puesto que las metilolhidantoinas comercialmente disponibles se hacen a partir
de dimetilhidantoina es por lo tanto de esperar que estas contengan trazas del
material inicial. Por esta razodn, y a la luz de la patente de Estados Unidos, el
solicitante modifica la redaccion de la reivindicacion 12 para mejorar la definicién
de los componentes del Glydant 2000 en funcién de su composicion real.

Para este efecto, me permito acompafiar ¢l recibo de pago No. 11-0020058 del 4
de marzo de 2011, con el cual queda cubierta la tasa correspondiente a la
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‘modificacion de una solicitud de patente en relacién con su capitulo

reivindicatotio.

2. Solicitud Divisional

Con fundamento en la facultad que confiere el articulo 36 de la Decision 486 al
solicitante para dividit en dos o mas solicitudes fraccionatias, en cualquicr
momento del traimite, me permito presentar:

21 La  patente divisional A titulada: COMPOSICIONES
ANTIMICROBIANAS A BASE DE CINAMALDEHIDO, cuya memoria
desctiptiva y resumen corresponden a las mismas de la solicitud CO 05-022.450
como fueron originalmente presentadas y con un nuevo capitulo retvindicatorio
que consta de 11 reivindicaciones, Ja cuales corresponden a las reivindicaciones 1
a 11 de la solicitud original.

Para este efecto acompario la siguiente documentacion:

a) Resumen, descripciéon y capitulos reivindicatorios correspondientes, la
memotia descriptiva que cxplica, ilustra y sustenta las reivindicaciones, la cual se
encuentra en el expediente No. 05-022.450.

b) Copia del recibo de pago No. 11-0019928 del 4 de marzo de 2011, con el

cuale queda cubierta la tasa de presentacion de la nueva solicitud divisional.

d)  Igualmente, solicito a cse despacho tener en cuenta ¢l poder y la cesion
que obran en el cxpediente N° 2005-022.450 de esa superintendencia.

2.2 Teniendo en cuenta lo cstablecido en el articulo 36 de la Decision 486,
ruego a ese despacho tenetr en cuenta que las solicitudes divisionales que ahora
presento se benefician de la fecha de presentacién de prioridad de la solicitud
inicial, es decir, el 12 de agosto de 2002.

2.3 De otra patte, me permito manifestar que la solicitud divisional no
involucra ampliacién alguna de la divulgacién contenida en la solicitud inicial.

Sefior Superintendente,

-
T.IA MARIA RODRIGUEZ I’ ALEMAN

CC. 41.654.8

TP 20824 CS] "
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SUPER!NTENDENCI/—\
FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES
: SOLICITUD DE:
1
Correccion de error material % Modificacion a una solicitud.
2 Nombre: LONZA, INC. IDENTIFICACION
' Direccion: 17-17 Route 208, Fair Lawn, NJ
07410 USA CC.| X NIT
SOLICITANTE Nacionalidad o domicilio: Fair Lawn, New
(71) Jersey, Estados Unidos de América CE. Otro
Lugar de Constitucion: New Jersey, Estados
Unidos. Cual
Teléfono: Fax: Numero
E-mail
3 Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
D'ALEMAN
REPRESENTANTE | Direccion: Carrera 11 No. 86-53, piso 6 CC. | X NIT
O APODERADO
(74) Teléfono: 6 181088 Fax: 6350824 C.E. Otro
: Cual
E-mail: clarkemodet@clarkemodet.com.co Nimero 41.654.882
TP 20824 CSJ

4 Numero del expediente: 05.022.450

5 Descripcion de la correccion o modificacion solicitada: Que se anote: Se presenta nuevo
apitulo reivindicatorio

Comprobante de pago No.  11-0020058 de 4 de marzo de 2010

7 Anexos:

ll Comprobante de pago de la tasa

Poderes si fuese el caso

Documento que acredita la existencia y representacion legal de las partes cuando sean
personas juridicas.

8 ' F.RMQQ Ogﬁ%/

NOBRE
C.C.41654.882 T.P.\20824 CS1—"
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' SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
NIT : 800.176.089-2
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.4 RECIBO DE CAJA
_ Cr ) No. 11 - 0020058
Industria y Comercio
SUPERINTENDENTIA Bogota D.C., Marzo 04 de 2011 - 07:31:39
RECIBIDO DE : CLARKE MODET NI 830.008.643
*** Soporte del Pago ***
TIPO PAGO BANCQO CUENTA Na PAGO EECHA PAGO VR PAGO
CONSIGNACION BANCO DE BOGOTA 062754387 420743002 03/03/2011 100.545.000.00
*** Conceptos Pagados ***
CANT. RENTISTICO CONCEPTO VL UNDITARIO  Vr.GCONCEPTO
1 50005-01-03 CAMBIO DE MODALIDAD Y MODIFICAClo%ﬁpﬁgﬁﬂg_ﬁél}%%gggl%%CCION A SOLICITUD 118.000.00 $:|I “:288888

SON: **CIENTO DIECIOCHO MIL. PESOS MONEDA CORRIENTE***

plicado al Expediente No,

Sade Centro: Carrera 13 No. 27 - 00 Pisos 34,5 y 10 Bogota, D.C.- Colombia
Wab: www.sic.gov.co e-mai: info@sic.gov.co Conmutador: (571) 5870000 Fax: (571) 5870284 Linea: 01 8000-910165 Call Center: (571) 6513240

. Marzo 4 de 2011 - 07:32:08
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REIVINDICACIONES

1. Una formulacién conservadora caracterizada porque comprende
una cantidad eficaz antimicrobiana de una mezcla sinérgica que comprende:
(a)  de 0,01% a 1% de cinamaldehido; y
(b)  de 0,01% a 1% de una mezcla que comprende al menos una
dialquilhidantoina sustituida con alcanol seleccionada de 1,3-dimetilol-5,5-
“dimetilhidantoina y monometilol dimetilhidantoina, y dimetilhidantoina.

2. La formulacion conservadora segin la  reivindicacion 1,
caracterizada porque la dialquilhidantoina sustituida con alcanol es dimedlol
dimetilhidantoina

3. La composicién antimicrobiana segun la retvindicacion 1 o 2,
caracterizada ademas porque comprende un solvente.

4. La composicion antimicrobiana segun la  reivindicacion 3,
caracterizada porque el solvente se selecciona de agua, glicoles, alcoholes y
mezclas de los mismos.

5. La composicién antimicrobiana segun la  reivindicacidn 4,
caractetizada porque el solvente es una mezcla de agua y un glicol.

0. La composicion antimicrobiana segin la reivindicacion 5,
caracterizada porque el glicol es glicerol.

7. La composicion antimicroblana segun la reivindicacion 4,
caracterizada porque el solvente es una mezcla de agua y un alcohol.

8. La composicion antimicroblana segun la  reivindicacion 7,
caracterizada porque el alcohol es etanol.

9. La composicién antimicrobiana segun la reivindicacion 1 o 2,
caracterizada porque la mezcla cstd presente a2 una concentracion de
aproximadamente 0.01 hasta aproximadamente 2% en peso, con base en el 100%
en peso de la composicidn total.



5

0 A O

US005405862A
United States Patent po 1] Patent Number: 5,405,862
Farina et al. 451 Date of Patent:  Apr. 11, 1995
[54] LOW FREE FORMALDEHYDE Primary Examiner—Mary C. Lee
METHYLOLHYDANTOIN COMPOSITIONS Assistant Examiner—Jacqueline Haley
[75] Inventors: Thomas E. Farina, Flemington; Attorney, Agent, or Firm—Darby & Daby
Marvin Rosen, Wayne, both of N.J. 57 ABSTRACT
[73] Assignee: Lonza Ine,, Fair Lawn, N.J. Compositions of dimethyloldimethylhydantoin,
. monomethyloldimethylhydantoin, and dimethylhydan-
[21] Appl. No.: 196,894 toin having less than 0.1% by weight of free formalde:
[22] - Filed: Feb. 14, 1994 hyde based upon 100% by weight of total composition;
and wherein the weight ratio of dimethyloldimethyl-
Related U.S. Application Data hydantoin to monomethyloldimethylhydantoin ranges
[63] Continuation of Ser. No. 887,280, May 21, 1992, aban- from about 1:1.25 to about 3.5:1, are provided. These
doned. compositions may be prepared (1) by reacting dimethyl-
hydantoin and a formaldehyde-containing source
6 ... .
g;} {.Jnts Cé; """""""""" AOIN 4:{:358%0752833(5)?112 wherein the molar ratio of formaldehyde to dimethyl-
" 54873 13.1; 548/317.1; 548 /319f1_ 252 /367; hydantoin ranges from about 1.2:1 to about 1.55:1 or (2)
" 982 /368 by admixing (a) from about 80 to about 90% by weight
[58] Field of Search ............o.. $14/389; 548/308.1,  Of an aqueous solution of methyloldimethylhydantoin
548/312.1, 319.1, 317.1; 252/367, 368 having greater than about 0.1% by weight of free form-
i aldehyde with (b) about 20 to about 10% by weight of
(56} References Cited dimethylhydantoin based upon 100% weight of aque- -
U.S. PATENT DOCUMENTS ous dimethyloldimethylhydantoin solution and dime-
3,987,184 10/1976 FOCISCh wr.rvcvrrsrrs sag/3r2 thylhydantoin combined.
4,908,456 3/1990 Farina et al. . ... 548/312
5,036,095 6/1991 Andermann ... 514/389 12 Claims, No Drawings
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LOW FREE FORMALDEHYDE
METHYLOLHYDANTOIN COMPOSITIONS

This is a continvation of application Ser. No.
07/887,280, filed May 21, 1992, abandoned.

FIELD OF THE INVENTION

This invention relates to the preparation of composi-
tions comprising dimethyloldimethylhydantoin
(ODMDMH), monomethyloldimethylhydantoin
(MDMH), and dimethylhydantoin (DMH) having less
than 0.1% by weight of free formaldehyde based upon
100% by weight of total solution; wherein the weight
ratio of DMDMH:MDMH ranges from about 1:1.23 to
about 3.5:1. The compositions prepared according to
the present invention are expected to meet and to sur-
pass anticipated government formaldehyde content
guidelines and to avoid other disadvantages of rela-
tively high free formaldehyde content methylolhydan-
toin solutions, including unpleasant odor, skin irritation,
loss of the volatiles of formaldehyde, and health hazards
to production workets,

.. BACKGROUND OF THE INVENTION

Formaldehyde is a well-known antimicrobial agent
that has been used widely to extend the shelf life of
certain preparations that are susceptible to microbial
growth. These preparations may include industrial
products such as lignid detergents, water-based surfac-
tants, soft soaps, water-based paints, fabric softeners,
room deodorizers/air fresheners, polymer emulsions,
protective coatings for textiles, architectural coatings,
water-based gels, sealants and caulks, latexes for paper
coatings, water-based inks, wood preservatives, etc.
They may also include personal care products such as
cosmetics, shampoos, creams, lotions, powder products,
etc.

However, formaldehyde, particularly in high concen-
trations, has many disadvantages, such as an unpleasant
odor, a propensity to irritate skin, and a short shelf life
due to its high volatility. More importantly, formalde-
hyde has come under increasingly greater scrutiny by
the medical community and by regulatory agencies due
to its potential a5 a health risk.

DMDMH is a formaldehyde donor which releases
formaldehyde slowly over a relatively long period of
time and is typically produced by methylolating one
mole of DMH with two moles of formaldehyde.
MDMH, another formaldehyde donor, is prepared also
by the methylolation using one mole of formaldehyde.
- Foelsch, U.S. Pat, No. 3,987,184, discloses a method
for the production of DMDMH which involves react-
ing 1.85 to 2.4 moles of formaldehyde per mole of 5,5-
DMH in water, at a pH of from about 7 to about 9, for

a period of about 20 minutes, at a temperature of about:
22° to 65° C. Foelsch hypothesized that DMDMH solu-

tions prepared in this manner would have under 1% by
weight of free formaldehyde, but he exemplified only
solutions having 1.2% by weight of free formaldehyde.

Alternative methods for achieving low free formalde-
hyde in DMDMH solutions have included the addition
of ammonium carbonate to DMDMH solutions or the
vacuum stripping of residual free formaldehyde from
DMDMH solutions. These attempts have been unsuc-
cessful in lowering free formaldehyde content below
0.1% by weight, however.
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SUMMARY OF THE INVENTION

A direct reaction method and a post addition method
have now been discovered which result in compositions
of dimethyloldimethylhydantoin, monomethyloldime-
thylhydantoin, and dimethylhydantoin having less than
0.1% by weight of free formaldehyde based upon 100%
by weight of total composition, wherein the weight
ratio DMDMH to MDMH ranges from about 1:1.25 to
about 3.5:1. Compositions described above are pro-
duced which overcome many of the disadvantages of
the prior art and which comply with anticipated strin-
gent regulatory agency requirements.

According to the present invention, there is provided
a method (the direct reaction method) for producing
these compositions comprising reacting dimethylhydan-
toin and a formaldehyde-containing source wherein the
molar ratio of formaldehyde to dimethylhydantoin
ranges from about 1.2:1, and preferably 1.3:1, to about
1.55:1. A most preferred ratio is about 1.35:1,

In a further embodiment (the post addition method),
an aqueous solution of dimethyloldimethylhydantoin,
monomethyloldimethylhydantoin, and dimethylhydan-
toin is produced by admixing (a) from about 80 to about
90% by weight of an aqueous solution of methylolated
dimethylhydantoins having greater than 0.1% by
weight of free formaldehyde with (b) about 20 to about
10% by weight of dimethylhydantoin based upon 100%
by weight of aqueous solution of methylolated dime-
thylhydantoins and dimethylhydantoin combined.

Also contemplated by the invention are compositions
comprising dimethyloldimethylhydantoin, monome-
thyloldimethylhydantoin, and dimethylhydantoin hav-
ing less than 0.1% by weight of free formaldehyde
based upon 100% by weight of the composition;
wherein the weight ratic of DMDMH to MDMH
ranges from about 1:1.25 to about 3.5:1. Preferred com-
positions have from about 10 to about 25% by weight of
total formaldehyde and from about 2 to about 6% by
weight of dimethylhydantoin based upon 100% by
weight of the composition. Preferred compositions are
aqueous solutions and most preferably are stable as
explained below.

These compositions are used in biocidal effective
amounts in any medium in which microbial growth is to
be retarded, and particularly in industrial or personal
care products.

DETAILED DESCRIPTION OF THE
INVENTION

DMDMH is a formaldehyde donor which is the
diformylated product of DMH and formaldehyde.
MDMH is first formed as an intermediate, which itself
is a formaldehyde scavenger containing about 19% by
weight of bound, but available, formaldehyde. Subse-
quent reaction of MDMH with formaldehyde yields
DMDMH which theoretically contains 31.9% of
bound, but available, formaldehyde. DMDMH is typi-
cally found commercially in aqueous solutions contain-
ing at least 1% by weight of free formaldehyde based
upon 100% by weight of total DMDMH solution.

The Direct Reaction Method

The direct reaction method of the present invention
involves reacting dimethylhydantoin and a formalde-
hyde containing source wherein the molar ratio of
formaldehyde to dimethylhydantoin ranges from about
1.2:1 to about 1.55:1 and preferably from about 1.3:1 to
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about 1.55:1, Most preferably, the molar ratio is about
1.35:1.

The formaldehyde containing source suitable for use
herein may be any known to one of ordinary skill in the
art including, but not limited to, agueous solutions of
formaldehyde such as formalin or substantially anhy-
drous formaldehyde such as paraformaldehyde. Prefer-
ably, the formaldehyde containing source comprises
from about 36 to about 38% by weight of formaldehyde
based upon 100% by weight of aqueous formaldehyde
solution or about 95% by weight of formaldehyde based
upon 100% by weight of paraformaldehyde. Preferably,
the pH of the aqueous formaldehyde solution ranges
- from 8.1 to 8.3 at the beginning of the reaction.

The compositions prepared by the direct reaction
method can be prepared either as aqueous solutions or
as substantially anhydrous compositions, i.e., less than
1% by weight of water. Additionally, these substan-
tially anhydrous forms can be diluted to yield aqueous
solutions.

In a preferred embodiment, the direct reaction
method includes the use of an aqueous solution of form-
aldehyde having a pH of from 8.2 to abont 8.3, adjusting
the pH of the initial dimethylhydantoin/aqueous form-
aldehyde solution reaction product to about 7, heating
the pH adjusted product to a temperature ranging from
about 45° C. to about 55° C. for a period of about 2} to
31 hours, cooling the heated product to about room
temperature, and finally adjusting the pH to range of
from about 6.2 to about 7.2,

The Post Addition Method

The post addition method involves the admixing of
from about 80 to about 90% by weight, preferably from
about 83 to about 90% by weight, and most preferably
about 85% by weight of an aqueous solution of me-
thyloldimethylhydantoins having greater than 0.1% by
weight of free formaldehyde with correspondingly
from about 20 to about 10% by weight, preferably
about 17 to about 10% by weight, and most preferably
"~ aboul 15% by weight of dimethylhydantoin. Prefera-
bly, the aqueous solution of dimethyloldimethylhydan-
toin has from about 10 to about 18% by weight of total
formaldehyde and/or from about 25% to about 60% by
weight of dimethyloldimethylhydantoin.

The post addition method of the present invention
reduces the amount of free formaldehyde in DMDMH
solutions prepared by any method. However, this
method is not as well suited for commercial use as is the
direct reaction method because the post addition
method requires greater quantities of DMH than the
direct reaction method. Additionally, post addition
increases the solids content of the resultant stable, low
free formaldehyde composition, and increased solids
content can lead to undesirable crystallization of the
product.

The compositions prepared by direct reaction or by
post addition preferably have from about 10% to 25%
by weight of total formaldehyde based npon 100% by
weight of the total composition. Most preferably, total
formaldehyde ranges from about 12 to about 17% by
weight. In particular preferred embodiments, the total
formaldehyde content is either 12% or 17% by weight.
Preferably, the compositions of the present invention
will have a pH ranging from about 6.5 to 7.5, but the pH
can be adjusted according to need with aqueous sodinm

_hydroxide or the like.
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Preferred DMDMH/MDMH/DMH compositions
of the present invention comprise from about 20 to
about 40% by weight of dimethyloldimethylhydantoin
based wpon 100% by weight of composition. Most pref-
erably, they comprise from about 25 to about 35% by
weight of dimethyloldimethylhydantoin, Furthermore,
preferred low free formaldehyde
DMDMH/MDMH/DMH compositions comprise
from about 2 to about 6% by weight of dimethylhydan-
toin based upon 100% by weight of composition.

Stability is defined as maintenance of less than 0.1%
by weight of free formaldehyde for at least 30 days and
preferably for at least six months,

Mixing of components and addition of components in
the methods of the present invention can be accom-
plished by conventional means known to those of ordi-
nary skill in the art.

A second post addition can be used as an adjunct to
the direct reaction method as described herein, and in
fact for any out-of-spec batches prepared by the present
methods or other methods. Preferably in this type of
post addition, DMH will be added to aqueous
DMDMH/MDMH/DMH solutions at an amount of
from about 1 to 10% by weight and preferably from
about 1 to about 3% by weight based upon 100% by
weight of total DMDMH/MDMH/DMH solution.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following examples illustrate the invention with-~
out limitation. All parts and percentages are given by
weight unless otherwise indicated.

The following analytical methods were used. Free
formaldehyde was determined by reaction with hydrox-
ylamine hydrochloride. Each mole of formaldehyde
liberates one mole of hydrogen chloride. The latter is
determined potentiometrically by titration with alkali.

Carbon-13 NMR was used to determine composition
(percentage of DMH, MDMH, and DMDMH) in the
solutions.

Total formaldehyde was measured by one of two
techniques. The first is the Hantzsch method where
combined formaldehyde is liberated from the dimethyl-
hydantoin ring by reaction with ammonium acetate and
acetylacetone. Combined and free formaldebyde react
with ‘the latter two reagents to form 3,5-diacetyl-1,4-
dihydrolutidine. The absorbance of the lutidine deriva-
tive is measured at 413 nanometers, and the formalde-
hyde is quantified by comparing to a calibration curve.
The second means for measuring total formaldehyde is
by alkaline oxidation. Formaldehyde is oxidized with
hydrogen peroxide in a solution containing excess po-
tassium hydroxide to form potassium formate. Excess
potassium hydroxide is titrated potentiometrically with
mineral acid.

Water was measured by the Karl Fischer technique.

The Direct Reaction Method
EXAMPLE 1

A 12 liter 3-necked round bottom flask equipped with
a stirrer, a temperature regulator (Thermowatch T™M
and heating mantle), and a condenser was charged with
3133 grams of formalin (37% aqueous formaldehyde,
1.2% methanol) (39 moles formaldehyde) and 2163
grams of water. The pH was adjusted to 8.3 using aque-
ous sodium hydroxide. 3704 grams (29 moles) of DMH
were added at room temperature in 2 molar ratio of
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formaldehyde to DMH of 1.35:1. An exotherm was
observed, and the temperature increased to 31° C. After
most of the DMH dissolved, the maximum temperature
was reached, and the exotherm stopped. The pH was
adjusted with aqueous sodium hydroxide to 7. The
reaction was heated at 55° C. for three hours and was
then cooled to room temperature. The pH was then
adjusted to a range of from 6.8 to 7.5. 5 grams of filter
aid (diatomaceous earth) were added, and the product
was filtered. The product was then analyzed again.

The product was then stored for six months at 25° C.
and subsequently analyzed again.

These procedures were repeated four additional
times with similar results.

Representative properties are summarized in Table 1.

COMPARATIVE EXAMPFLE 1A

An aqueous DMDMH/MDMH/DMH solution was
prepared according to the procedure of Example 1.
However, the amount of DMH added was adjusted so
that the molar ratio of formaldehyde to DMH was 2:1.

Properties are summarized in Table 1.

Example 1, when compared with Comparative Ex-
ample 1A, demonstrates that free formaldehyde content
is kept below 0.1% by weight in aqueous
" DMDMH/MDMH/DMH solutions when the molar
ratio of formaldehyde to DMH in the reaction is below

2:1 and particularly is 1.35:1.

Example 1 further demonstrates the effectiveness of

“the direct reaction of the present mixture in obtaining
low free formaldehyde - aqueous
DMDMH/MDMH/DMH solutions with great stabil-
ity.

TABLE 1
Direct Reaction Production of Aqueous
DMDMH/MDMH/DMH
Example 1 1A
Molar Ratio 1.35:1 2:1
Formaldehyde:DMH
Total 12.4-12.6/12.3-13 i3
Formaldehyde (%)
(Initial/Six Months)
Free 0.056-0.063/0.059-0.06 1
Formaldehyde (%)
(Initial/Six Months)
H20 (%) 46.5-47.3/43-48.2 59
(Initial/Six Months)
MeOH (%) 012/~ -
(Tnitial/Six Months)
DMH (%) 3.5-3.8/~ 0
(Initial/Six Months)
MDMH (%) - 23.1-232/— 7
(Initial/Six Months)
DMDMH (%) 25.7-26.8/— 33
(Initial/Six Months)
Solids (%) 52.5/— 40
(Initial/Six Months) ‘
pH 7.2-1.5/63-14 —
(Initial/Six Months)
EXAMPLE 2

A 12 liter 3-necked round bottom flask equipped with
a stirrer, a temperature regulator (Thermowatch T™™
and heating mantle), and a condenser was charged with
4093 grams of formalin (37% aqueous formaldehyde,
129 methanol) (51 moles of formaldehyde) and 33
grams water. The pH was adjusted to 8.3 using aqueous
sodium hydroxide, 4874 grams (38 moles) of DMH
were added at room temperature in a molar ratio of
formaldehyde to DMH of 1.35:1. An exotherm was
observed, and the temperature increased to 45° C. After
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most of the DMH dissolved, the maximum temperature
was reached, and the exotherm stopped. The pH was
adjusted to 7 using aqueous sodium hydroxide. The
reaction was heated at 55° C. for 3 hours and then was
cooled to room temperature. The pH was adjusted to
range from 6.8 to 7.2. 5 grams of filter aid (diatoma-

.ceous earth) were added, and the product was filtered.

Properties are summarized in Table 2.
This procedure was repeated four additional times

with similar results.
TABLE 2
Direct Reaction Production of Aqueous
DMDMH/MDMH/DMH
Example 2
Molar Ratio 1.351
Formaldehyde;:DMH
Total 169
Formaldehyde (%)
Free 0.04
Yormaldehyde (%)
H0 (%) 29.1
MeOH (%) 0.26
DMH (%) 5.3
MDMH (%) 31.8
DMDMH (%) 334
Solids (%) 70.6
EXAMPLE 3

A 12 liter 3-necked round bottom flask equipped with
a stirrer, a temperature regulator (Thermowatch T™M
and heating mantle), and a condenser was charged with
68.2 grams of formalin (37% formaldehyde, 1.2% meth-
anol) (0.84 mole of formaldehyde) and 35.9 grams of
water. The pH was adjusted to 8.3 using aqueous so-
dium hydroxide. 89.6 grams (0.7 mole) of DMH were
added at room temperature in a molar ratio of formalde-
hyde to DMH of about 1.2:1. An exotherm was ob-
served, and the temperature increased to 31° C. After
most of the DMH dissolved, the maximum temperature
was reached, and the exotherm stopped. The pH was
adjusted with aqueous sodium hydroxide to 7. The
reaction was heated at 55° C. for three hours and was
then cooled to room temperature. The pH was then
adjusted to a range of from 6.8 to 7.2, 5 grams of filter
aid (diatomaceous earth) were added, and the product
was filtered.

Properties are summarized in Table 3.

EXAMPLE 4

The procedure of Example 3 was followed except the
amount of DMH (3840 grams) (30 moles) was adjusted
so that the ratio of formaldehyde to DMH was 1.3:1.

Properties are summarized in Table 3.

The procedure was repeated four additional times
with similar results.

EXAMPLE 5

The procedure of Example 3 was followed except the
amount of DMH (3558 grams) (27.8 moles} was ad-
justed so that the ratio of formaldehyde to DMH was
1.4:1.

Properties are summarized in Table 3,

EXAMPLE 6

The procedure of Example 3 was followed except the
amount of DMH (3328 grams) (26 moles) was adjusted
so that the ratio of formaldehyde to DMH was 1.5:1.
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Properties are summarized in Table 3.

COMPARATIVE EXAMPLE 6A

The procedure of Example 3 was followed except the
amount of DMH (3017 grams) (23.7 moles) was ad- 3
justed so that the ratio of formaldehyde to DMH was
1.6:1.

Properties are summarized in Table 3.

Examples 2-6, when compared with Comparative
Example 6A, demonstrate that formaldehyde to DMH
molar ratios as low as 1.2 and up to 1.5 but less than 1.6,
when used in the direct reaction method of the present
invention, result in low formaldehyde aqueous
DMDMH/MDMH/DMH solutions, while ratios of (5
1:6:1 do not.

10

TABLE 3
Direct Reaction Production of Aqueous

DMDMH/MDMH/DMH 20
Example 3 4 5 6 6A
Molar Ratio 121 L3 14l 151 1.6:1
Formaldehyde:DMH
Total 13.1 13 13 13 13
Formaldehyde (%)
Free 004 0048 0071 0086 013 25
Formaldehyde (%)
H20 (%) 426 459 521 619 69
DMH (%) 5.7 7.8 59 32 2.9
MDMH (%) 29 11.8 11.8 8.4 7.6
DMDMH (%) 227 345 305 264 20,5
Solids (%)d 574 541 482 380 31 30
“Calculated

EXAMPLE 7

A 12 liter 3-necked round bottom flask equipped with
a stirrer, a temperature regulator (Thermowatch T™
and heating mantle), and 2 condenser was charged with
4093 grams of formalin (37% formaldehyde) (51 moles
of formaldehyde) and 33 grams water. The pH was 4,
adjunsted to 8.3 using aqueous sodium hydroxide. 4874
grams (38 moles) of DMH were added at room temper-
ature in a molar ratio of formaldchyde to DMH of
1.34:1. An exotherm was observed, and the ternperature
- increased to 45° C. After most of the DMH dissolved, 45
the maximnm temperature was reached, and the exo-
therm stopped. The pH was adjusted to 7 using aqueous
sodium hydroxide. The reaction was heated at 55° C.
for 3 hours and then was cooled to room temperature.
The pH was adjusted to range from 6.8 to 7.2. 5 grams 30
of filter aid (diatomaceous earth) were added, and the
product was filtered. The product was then analyzed.

These procedures were repeated three additional
times with similar results. .

The product was then stored for six months at 25° C. 55
and subsequently analyzed again.

Representative properties are summarized in Table 4.

EXAMPLE 8

The procedure of Example 7 was followed except the
amount of DMH was adjusted so that the ratio of form-
aldehyde to DMH was 1.37:1.

Properties are summarized in Table 4.

Examples 7 and 8, when viewed in light of Examples 45
2 and 4, demonstrate that a molar ratio of formaldehyde
to DMH of 1.35:1 gives lowest free formaldehyde con-
tent.

35
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TABLE 4
Direct Reaction Production of Agueous
DMDMH/MDMH/DMH
Example 7 8
Molar Ratio 1.34:1 1.37:1
Formaldehyde:DMH
Total Formaldehyde (%5) 16.7-17/16-16.7 17
(Initial/Six Months)
Free Formaldehyde (%) 0.04-0.047/0.043-0.048 0.055
(Initial/Six Months)
H20 (%) 29.2-30.8/28.5-30.6 —
(Initial/Six Months)
DMH (%) 4.6-5.5/4.7-53 —
(Initial/Six Months)
MDMH (%) 24.1 31.1-31.8/30.5-31.8 —
(Initial/Six Months)
DMDMH (%) 32.6-34.3/33.5-35.1 -
(Initial/8ix Months)
pH 7.1-7.34/7.03-7.24 -
(Initial/Six Months)

EXAMPLE 9

A 500 ml 4-necked flask was charged with 128.1
grams (1 mole) of DMH, 42.8 grams (1.35 moles of
para-formaldehyde) (95% formaldehyde), and 0.14
gram of sodium bicarbonate. The flask was rotated
while it was heated in an oil bath at 105° C. The mixture
changed from a free flowing solid blend to a flowable
slurry and finally to a liquid in 55 minutes. The product
was cooled to 25° C. to yield a highly viscous, substan-
tially anhydrous liquid.

The product was analyzed and found to contain 24%

* total formaldehyde, 0.007% free formaldehyde, and

0.919% water.

EXAMPLE 10

36.3 grams of the product of Example 9 were dis-
solved in 14.5 grams of water. The product was ana-
lyzed and found to contain 17% total formaldehyde,
0.03% free formaldehyde, and 29.5% water.

EXAMPLE 11

37.2 grams of the product of Example 9 were dis-
solved in 32 grams of water. The product was analyzed
and found to contain 12.7% total formaldehyde, 0.043%
free formaldehyde, and 47.1% water.

Examples 9-11 demonstrate that substantially anhy-
drous methylolhydantoin can be prepared by the direct
reaction method of the present invention. These sub-
stantially anhydrous compositions retain low free-for-
maldehyde properties when diluted with water.

The Post Addition Method
EXAMPLE 12

An aqueous solution of DMDMH, pH 7.2, having
13.5% by weight of total formaldehyde was prepared
by charging a 250ml 3-necked flask with 76.5 parts of a
55% aqueous solution of DMIDMH. 8.5 parts of water
were added while mixing with a magnetic stir bar. 15
parts of solid DMH were added at room temperature,
and stirring was continued until all of the solids were
dissolved. The pH of the solution was 6.2 and was ad-
justed to 7 with aqueous sodium hydroxide. Any re-
maining solids were removed by filtration.

Properties are summarized in Table 3.
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COMPARATIVE EXAMPLE 12A aqueous DMDMH/MDMH/DMH solutions with
great stability.

An aqueous solution of DMDMH is prepared by TABLE 6
mixing DMDMH powder and water to yield a 13% L
aqueous solution. 5 Stability of Reaction Products of Post Addition Method
. Px:pperties are summarized in Table 5. 14 - 14A 15

) Methylolated- 40 40 40
EXAMPLE 13 dimethylhydantoins

An aqueous DMDMH/MDMH/DMH solution was ~ H20 50 60 45
prepared by adding 17.5 parts of DMH to 85 parts of a 10 DMH 10 - 15
concentrated DMDMH solution having 207% by  pooe Bes | o 0038 046 0.009
weight total formaldehyde and 1.2% by weight free Final Free- 0021745  047/57  0019/34
formaldehyde. Formaldchyde (%/Days)

Properties are summarized in Table 5.

COMPARATIVE EXAMPLE 13A

An agueous DMDMH/MDMH/DMH solution was
prepared according to the procedure of Example 2.
However, the amount of DMH added was adjusted so
that the molar ratio of formaldehyde to DMH was 2:1
and the solids content was 55%.

Properties are summarized in Table 5.

Examples 12 and 13, when compared with Compara-
tive Examples 12A and 13A respectively, demonstrate
that post addition of DMH according to the present
invention reduces the free formaldehyde content of
aqueous DMDMH/MDMH solutions to below 0.1 per-
cent.

TABLE 5
Post Addition of DMH
12 12A 13 13A

‘Total 135 13 17.5 17.5
Formaldehyde (%) .
Free 0.03 1 0.024 1
Formaldehyde (%)
H30 (%) 42.2 59 — 44
MeOH (%) 0.16 — — —
DMH (%) 42 4] i3 [}
MDMH (%) 274 7 10 10

- DMDMH (%) 26.1 33 25.3 45
Sclids (%) 57.6 40 61.5 55

EXAMPLE 14

A mixture of 40 parts DMDMH powder, 50 parts
water, and 10 parts of DMH was prepared.

Initially, free formaldehyde was determined to be
0,038% by weight, and after 45 days, free formaldehyde
was determined to be 0.021% by weight.

Properties in summarized in Table 6.

COMPARATIVE EXAMPLE 14A

A mixture of 40 parts of DMDMH powder and 60
parts water was prepared. Free formaldehyde initially
was determined to be 0.46% by weight, and after 57
days, free formaldehyde was determined to be 0.47% by
weight.

Properties are summarized in Table 6.

EXAMPLE 15

A mixture of 40 parts of DMDMH powder, 435 parts
water, and 15 parts of DMH was prepared.

Free formaldehyde initially was. determined to be
0.009% by weight, and after 34 days, free formaldehyde
was determined to be 0.019% by weight.

" Properties are summarized in Table 6.

Examples 14 and 15, when compared with Compara-
tive Example 14A, demonstrate the effectiveness of post
addition of DMH in obtaining low free formaldehyde
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COMPARATIVE EXAMPLE 16

A mixture of 90 parts of 55% by weight aqueous
DMDMH having 1 to 1.5% by weight of free formalde-
hyde and 10% by weight of sodium bisulfite was pre-
pared.

Initially, free formaldehyde was determined to be
0.01% by weight. However after 4 days, free formalde-
hyde levels rose to 0.13% by weight.

COMPARATIVE EXAMPLE 17

A mixture of 94 parts of 55% by weight aqueous

DMDMH having 1 to 1.5% by weight of free formalde-
hyde and 6% by weight of ammonium carbonate was
prepared.

Free formaldehyde was determined to be 0.56% by
weight. .

Comparative Examples 16 and 17 demonsirate that
the addition of sodium bisulfite or ammonium carbonate
does not reduce and maintain the free formaldehyde
content of aqueous DMDMH solutions to below 0.1%.

Second DMH Addition
EXAMPLE 18

An aqueous DMDMH solution having approxi-
mately 20.7% by weight of total formaldehyde was
prepared by charging a 250ml 3-necked round bottom
flask equipped with a magnetic stir bar, a Ther-
mowatch TM temperature controller, a glass stopper,
and a condenser with 81.2 parts of formalin (37% form-
aldehyde). The pH was 3.6 and was adjusted to 8.18. A
first DMH charge of 64.1 parts of DMH was added. An
exotherm was observed, and the temperature rose to 43°
C. The solution was then heated to 45° C. for three
hours and subsequently was cooled to room tempera-
ture. An 11.5 part sample was removed.

A second DMH charge of 17.5 parts of DMH was
added. The solution was stirred until the solids dis-
solved. The pH was 6.3 and was adjusted to 7 with
aqueous sodium hydroxide. Any remaining solids were
removed by filtration.

Properties are summarized in Table 7.

COMPARATIVE EXAMPLE 18A

The procedure of Examples 18 is followed except the
second addition of DMH was deleted.

Properties are summarized in Table 7.

Example 18, when compared with Comparative Ex-
ample 18A, demonstrates that post addition of DMH to
DMDMH/MDMH solutions successfully lowers the
free formaldehyde content to below 0.1%.

_IN {gﬂ
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TABLE 7
Second DMH Addition
Example 18 13A
Total Formaldehyde (%) 17.6 17.5
Free Formaldehyde (%) 0.07 1
H;0 (%) 29.9 44
MeOH (%) 0.19 —
DMH (%) 29 0
MDMH (%) 29.5 10
DMDMH (%) 37.1 45
Solids (%) 69.8 55
EXAMPLE 19
A stable aqueous solution of

DMDMH/MDMH/DMH having a free formaldehyde
content of 0.08% by weight was prepared by a direct
reaction method. Subsequently, 3% by weight of DMH
was added. ‘

Free formaldehyde content was determined to be
0.051% by weight.
- Example 19 demonstrates that post addition of DMH
" to aqueous DMDMH/MDMH/DMH solutions having
a relatively low free formaldehyde content can be used
to supplement a direct reaction method of preparation.

Biological Activity
The following biological procedures were used.

Procedure A

FD agar was prepared by dissolving 5 grams of beef
extract, 5 grams of sodium chloride, 15 grams of agar,
and 10 grams of anatone powder in 1 liter of distilled
water. The mixture was heated with agitation, boiled
for one minute, and subsequently sterilized at 121° C.
for 20 minutes. It had a final pH of 7.

A 24 hour growth of the bacteria Pseudomonas aeru-
ginasa (ATCC No. 9027) was prepared by transferring a
loopful of a daily maintained stock culture to three fresh
slants of FD agar. The inoculant was spread uniformly
over the surface of the slant and was incubated for 24
hours at 37° C.

The culture was harvested by washing the surface of
each slant with sterile saline and by placing the effiuent
into a sterile container. Additional saline was added to
obtain a microbial count of approximately 1 108 col-
ony forming units per ol of inoculum. This was deter-
mined by standardizing each inoculum spectrophoto-
metrically.

Procedure B

The method of Provadu: ¢ A was followed substitut-
ing e Looecinstendon oo noiuy ATUCO NG GTRE)

f. FE B N P Y

The method of Procedure A was followed substitut-
ing the bacteria Fscherichia coli (ATCC No. 8739) for
Pseudomonas aeruginosa,

Procedure D

Potato dextrose agar was prepared by dissolving 39
grams of media in 1 liter of distilled water and bringing
the solution to a boil. The mixture was dispensed into a
1000 ml flask. It was autoclaved for 20 minutes at 121°
C., and then 35 to 40 ml were aseptically dispensed into
sterile tissue culture flasks. Final pH was 5.6.

A seven day growth of the fungus Aspergillus niger

10

15

20

25

30

35

40

a5

50

55

65

(ATCC #16404) was prepared by transferring a loopful .

12

of a seven day maintained stock culture into a tissue
culture flask containing fresh potato dextrose agar. The
inoculant was spread uniformly over the surface and
was incubated for seven days at 25° C.

A seven day culture was harvested by washing the
surface of the tissue culture with sterile saline contain-
ing Triton X-100 (iso-octylphenoxypolyethoxyethanol),
which had been previously prepared by dissolving 8.5
grams of reagent grade sodium chloride crystals in 1
liter of distilled water, adding 0.1 gram of Triton X-100,
mixing thoroughly, and sterilizing at 121° C. for 20
minutes. The saline treated growth was loosened from
the surface of the medium with sterile glass beads. The
effluent was placed into a sterile tissue grinder and was
macerated. The macerated inoculum was placed into a
sterile container. Sufficient additional sterile saline was
added to obtain a microbial count of approximately
1108 colony forming units per ml of inoculum. This
determination was made by an additional count of the
inoculum using a Neubauer hemocytometer or a com-
parable chamber counting device.

Procedure E

Sabouraud dextrose agar was prepared by dissolving
65 grams of media into 1 liter of distilled water. The
solution was heated with agitation and was boiled for
one minute. The solution was sterilized at 121° C. for 20
minutes, and it had a final pH of 5.6.

A 48 hour growth of the yeast Candida albicans
(ATCC #10231) was prepared by transferring a loopful
of a 48 hour maintained stock culture to two slants of
fresh sabouraud dextrose agar. The inoculant was
spread uniformly over the slant surface and was incu-
bated for 48 hours at 25° C.

The yeast was harvested by washing the surface with
sterile saline and placing the effluent into a sterile con-
tainer. The growth was loosened from the agar surface
with a sterile loop. Sufficient additional saline to obtain
a microbial count of approximately 1 10% colony form-
ing units per ml of inoculum was added. This determina-
tion was made by a visual count of the inoculum using
a Neubauer hemocytometer.

EXAMPLE 20

A 10.59% Neodol solution was prepared by mixing
450 grams of a polyethylene glycol ether of a mixture of
synthetic C12-Cis futty alcohols with an average of 12

to 1S mioles of wthylome waide {Neodol 25-12--Shell
Cherdol Qo and 2ne e ool ns e wr oy by
A TR I RO U RS SO ¢ |
Sl . . B
L. \ o

by weigni of the sotunon, wherewn the weight ratio of
DMDMH to MDMH ranges from about 1:1.25 to about
3.5:1, prepared according to the method of Example 1,
was added to the 10.5% Neodol solution.

Equal volumes of the microbial suspensions prepared
by Procedures A, B, and C were wixed to yield a mixed
bacterial suspension. .

Equal volumes of the fungus and the yeast prepared
by Procedures D and E, respectively, were mixed to
yield a mixed fungal suspension.

40 ml of the DMDMH/MDMH/DMH-Neodol solu-
tion above were added to each of the mixed bacterial
suspension and the mixed fungal suspension at a ratio of
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01 ml of inoculum per 20 ml of DMDMH/MDMH/DMH for the
DMDMH/MDMH/DMH-Neodol solution, DMDMH/MDMH/DMH.
Inoculation was to result in a ginal microbial concen- Results are illustrated in Table 8.
tration of approximately 5% 106 CFU/ml of material, EXAMPLE 22

The inoculated material was serially diluted by asepti-
cally transferring 1 ml of the inoculated material to a
sterile test tube containing 9 ml of a phosphate buffer
and mixing thoroughly. This procedure was repeated
until a dilution factor of 106 was obtained.

Each dilution sample was plated by aseptically trans-
“ferring 1 m] of each dilution to a sterile petri dish and
then adding the appropriate medium. Trypticase soy
agar with neutralizer, prepared by dissolving 24 grams
of media and 25 ml of neutralizer stock solution in a 1
liter vessel, heating with agitation, boiling for 1 minute,
and sterilizing at 121° C. for 20 minutes, was added to

the bacterium plates. Sabouraud dextrose agar with

neutralizer, prepared by dissolving 38 grams of media
and 25 mi of neutralizer stock in a 1 liter vessel, heating
with agitation, boiling for one minute, and sterilizing at
121° C. for 20 minutes, was added to the fungal plates.
The bacteria plates were then incubated for 48 hours at
37° C., and the fungi plates were then incubated for 5 to

20

The procedure of Example 20 was followed substitut-
ing 0.2% by weight of an aqueous solution of
DMDMH/MDMH/DMH preparcd by the method of
Example 2 for the DMDMH/MDMH/DMH.

Results are illustrated in Table 8.

EXAMPLE 23

The procedure of Example 22 was followed substitut-
ing a 0.4% by weight of the aqueous solution of
DMDMH/MDMH/DMH for the
DMDMH/MDMH/DMH.

Results are illustrated in Table 8.

COMPARATIVE EXAMPLE 23A

The procedure of Example 20 was followed except -

no aqueous DMDMH/MDMH/DMH solution was
added to the 10% Neodol solution.
Results are illustrated in Table 8.

TABLE 8§
Agqueous DMDMH/MDMH/DMH and 10% Neodol Solution
Example 20 20A 21 21A 22 23 23A
Mixed Bacterial Inoculumm
(CFU/ml)
Day 0 7T6E + 6 GTE+ 6 S2E + 6 36E+6 53E+6 41E+ 6 1E+ 7
Day 1 9E+5 IE+6 4E+5 6E+5 1E46 6E+5 9E+6
Day 3 3TE+4 TE+3 B8E+3 13E+4+2 TE+4 16E-4+ 4 8E+ 6
Day 7 <10 <10 <10 <10 <10 <10 TE + 6
Day28 <10 <10 <10 <10- <10 <10 48E + 6
Mixed Fungal Inoculum
(CFU/ml)
Day @ IE4+6 4E+5 4E4+5 3E+S5 3E+S5 6E+S 4E+S
Dayl 3E+5 4E+5 SE+3 2644 17TE45 IE+5 9E+S5
Day 3 6E+4 TE+4 9E+4 9E+3 TE+4 TE+4 9E+4
Day 7 SE+3 3E+4 1E+3 1E+4 24E+4 JE+4 4E+ 4
Day28 38E+ 521E4+5 LIE+5 1IE+ 5 45E+5 LSE+ 5 S9E + 5
EXAMPLE 24

7 days at 25° C.

After each incubation, the growth for each test sam-
ple was quantitated and was recorded. Each test sample
was quantitated at 0, 1, 3, 7, 14, 21 and 28 days of expo-
sure time to the DMDMH/MDMH/DMH-Necdol
preservative solution. The inoculated samples were
stored at room temperature unless otherwise specified.

Results are illustrated in Table 8.

COMPARATIVE EXAMPLE 20A

The procedure of Example 20 was followed substitut-
ing 0.3% by weight of an aqueous solution of DMDMH
having greater than 0.9% by weight of free formalde-
hyde and 129 by weight of total formaldehyde for the
DMDMH.

Results are illustrated in Table 8.

EXAMPLE 21

The procedure of Example 20 was followed substitut-
ing 0.5% by weight of the aqueous solution of
DMDMH/MDMH/DMH prepared by the method of
Example 1 for the DMDMH/MDMH/DMH. Results
are illustrated in Table 8.

~  COMPARATIVE EXAMPLE 21A

The procedure of Example 20A was followed substi-
tuting 0.5% by weight of the aqueous solution of

45

50

60

65

The procedure of Example 20 was followed, substi-
tuting a 10.5% by weight sodium lauryl ether sulfate
solution prepared by mixing 450 grams of a sodium salt
of sulfated, ethoxylated lauryl alcohol
CH3(CH2)10CH2(OCH;CH2),0803Na (N=1-4) and
3825 ml of sterile water, for the 10.59 Neodol solution.

Results are illustrated in Table 9.

COMPARATIVE EXAMPLE 24A

The procedure of Comparative Example 20A was
followed, substituting a 10.5% by weight sodium lauryl
ether sulfate solution prepared according to the proce-
dure of Example 24 for the 10.5% Neodol solution.

Results are illustrated in Table 9.

EXAMPLE 25

The procedure of Example 21 was followed, substi-
tating a 10.5% by weight sodium lauryl ether sulfate
solution prepared according to the procedure of Exam-
ple 24 for the 10.5% Neodol solution.

Results are illystrated in Table 9.

COMPARATIVE EXAMPLE 25A

The procedure of Comparative Example 21A was
followed, by substituting a 10.5% by weight sodium
lauryl ether sulfate solution prepared according to the
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procedure of Example 24 for the 10.5% Neodol solu-
tion.
 Results are illustrated in Table 9,

EXAMPLE 26

The procedure of Example 22 was followed, substi-
tuting a 10.5% by weight sodium lauryl ether sulfate
solution prepared according to the procedure of Exam-
ple 24 for the 10.5% Neodol solution.

Results are illustrated in Table 9.

EXAMPLE 27

The procedure of Example 23 was followed, substi-
tuting a 10.5% by weight sodium lauryl ether sulfate
solution prepared according to the procedure of Exam-
ple 24 for the 10.5% Neodol solution.

Results are illustrated in Table 9.

COMPARATIVE EXAMPLE 27A

The procedure of Comparative Example 23A was
followed, substituting a 10.5% by weight sodium lauryl
ether sulfate solution prepared according to the proce-
dure of Example 24 for the 10.5% Neodol solution.

Results are illustrated in Table 9.

10
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according to the procedure of Example 28 for the
10.5% Neodol solution.
Results are illustrated in Table 10.

COMPARATIVE EXAMPLE 29A

The procedure of Comparative Example 21A was
followed, substituting a liquid dishwasher detergent
solution prepared according to the procedure of Exam-
ple 28 for the 10.5% Neodol solution.

Results are illustrated in Table 10.

EXAMPLE 30

The procedure of Example 22 was followed, substi-
tuting a liquid dishwasher detergent solution prepared
according to the procedure of Example 28 for the
10.5% Neodol solution.

Results are illustrated in Table 10.

EXAMPLE 31

The procedure of Example 23 was followed, substi-
tuting a liquid dishwasher detergent solution prepared
according to the procedure of Example 28 for the
10.5% Neodol solution.

Results are illustrated in Table 10.

TABLE 9
"_Aqueous DMDMH/MDME/DMH and 10% Sodivm Laurethsulfate Solution
Example 24 24A 25 25A 26 27 27A
Mixed Bacterial Inoculum
(CFU/ml)
Day 0 94E + 6 65E+6 IE+7 34E+6 47E+6 62E+ 6 IE+ 7
Day 1 3ISE+4 75E+2 14E +3 <10 IE+5 1E+4 BE+6
Day 3 <10 <10 <10 <10 <10 <10 JE+S
Day 7 <10 <10 <10 <10 <10 <10 BE+5
Day28 <10 <10 <10 <10 <10 <10 LJE + 6
Mixed Fungal Inoculum
(CFU/ml)
Day 0 SE+5 GE+5 3E+5 4E+5 SE+5 3E+35 3E+5
Day 1 9E+3 37E+2 L3E+2 226+1 1E+2 3E+1 1E+S5
Day 3 <10 <10 <10 <10 <10 <10 SE + 4
Day 7 <10 <10 <10 <10 £10 <10 SE + 4
Day28 <10 <10 <10 <10 <10 <10 9E + 4
COMPARATIVE EXAMPLE 31A
EXAMPLE 28

The procedure of Example 20 was followed, substi-
tuting a liquid dishwater detergent solution prepared by
mixing 2700 grams of sterile water, 67.5 grams of so-
dinm hydroxide pellets, 540 grams of dodecylbenzene
sulfuric acid (Stepan BDA 96%), 99 grams of 1:1 lauric
diethanolamide (Carsonol ®SAL-9), 472.5 grams of
sodium lauryl ether sulfate, 45 grams of Polysorbate 20
(mixture of laurate esters of sorbitol and sorbitol anhy-

_.-'dride with about 20 moles of ethylene oxide), 45 grams

of Ethanol SDA-3A, 21 grams of 0.1% sodium hydrox-
ide, and an additional 285 grams of sterile water, for the
10.5% Neodol solution.

Results are illustrated in Table 10.

COMPARATIVE EXAMPLE 28A

The procedure of Comparative Example 20A was
followed, substituting a liquid dishwasher detergent
solution prepared according to the procedure of Exam-
ple 28 for the 10.5% Neodol solution.

Results are illustrated in Table 10.

EXAMPLE 29

The procedure of Example 21 was followed, substi-
tuting a liquid dishwasher detergent solution prepared
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The procedure of Comparative Example 23A was
followed, substituting a liquid dishwasher detergent
solution prepared according to the procedure of Exam-
ple 28 for the 10.5% Neodol solution.

Results are illustrated in Table 10.

Examples  20-31  illustrate  that  aqueous
DMDMH/MDMH/DMH solutions within the scope
of the present invention having less than 0,1% free
formaldehyde eliminated the mixed bacterial contami-
nation after seven days exposure in all test materials and
eliminated the mixed fungal contamination after seven
days of exposure in all test materials except the 10.5%
Neodol solution.

Comparative Examples 20A, 21A, 24A, 25A, 28A
and 29A illustrate that aqueons DMDMH solutions
with greater than 1% free formaldehyde completely
eliminated the mixed bacterial contamination after
seven days of exposure in all test materials. The mixed
fungal contamination was completely eliminated after
seven days of exposure in all test materials at high total
formaldehyde concentration and in all test materials
except 10% Neodol at lower total formaldehyde con-
centrations.

Therefore, it is demonstrated that low frec formalde-
hyde compositions of the present invention are as effec-
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tive as high free formaldehyde compositions of the prior 5. The aqueous solution of claim 1, having about 12%
art. by weight of total formaldehyde.
TABLE 10
Agueons DMDMH/MDMH/DMH and Liguid Dishwasher Detergent
Ezample 28 2BA 29 29A 30 31 31A
Mixed Bacterial Inoculum
(CFU/ml)
Day0 23E+6 LIE+6 dE+6 52E+6 42E+6 29E+6 13E+ 7
Day 1 <10 <10 <10 <10 IE + 1 <10 1E + 7
Day3  «<l0 <10 <10 <10 <10 <10 49E + 6
Day?7 <10 <o <10 <10 <10 <10 4E + 6
Day28 <10 <10 <10 <10 <10 <10 3E +5
Mixed Fungal Inoculum
(CFU/mY)
Day0o. 3E+5 3B+5 IE+5 1E+5 IE+5 3E4+5 3E45
Dayl <10 SE +1 <10 IE+1 E+2 <10 9E « 4
Day3 <10 <10 <10 <10 <10 <10 IE 4 5
Day7 <10 <10 <10 <10 <10 <10 8E + 5
Day28 <10 <10 <10 <10 <10 <10 6E + 4

20 6. The aqueous solution of claim 1, having about 17%
by weight of total formaldehyde.
. 7. The aqueous solution of claim 1 wherein said solu-
All patents, applications, and test methods mentioned tion comprises from about 25 to 35% by weight of

above are hereby incorporated by reference. dimethyloldimethylhydantoin based on 100% by
Many variations of the present invention will suggest 25 weight of total composition.
themselves to those skilled in the art in light of the 8. A substantially anhydrous composition comprising

above detailed description. Such obvious variations are (a) dimethyloldimethylhydantoin, (b) monomethylol-
within the full intended scope of the appended claims. dimethylhydantoin, and (¢) dimethylhydantoin in a
What is claimed is: weight ratio of dimethyloldimethylhydantoin to
1. An aqueous solution comprising: (a) 20 to 40 wt. % 30 monomethyloldimethylhydantoin of from about 1:1.25
of dimethyloldimethylhydantoin, (b) monomethylol- 10 3.5:1.
dimethylhydantoin, and (c) dimethylhydantoin in a 9. A method of retarding the microbial growth in a
weight ratio of dimethyloldimethylhydantoin to - liquid medium susceptible to said growth comprising
monomethyloldimethylhydantoin of from about 1:2.25 mixing a biocidal effective amount of a composition as
to 3.5:1; said solution having a total formaldehyde con- 35 defined in claim 1 with said medium.

tent of from 10 to 25 wt. % and a free formaldehyde 10. A method as defined in claim 9, wherein said
content of less than 0.1%. liquid medium is selected from the group consisting of a
2. The agueous solution of claim 1 wherein said solu- personal care product, a cosmetic product, an industrial

tion has from about 2 to 6% by weight of dimethyl- product, and a household product.
hydantoin based upon 100% by weight of said composi- 40  11. A composition comprising a liquid medium sus-

tion. ceptible to microbial growth and a biocidal effective
3. The aqueous solution of claim 1 wherein said sohu- amount of a composition as defined in claim 1.

tion has from about 10 to 18% by weight of total form- 12. A composition as defined in claim 11, wherein

aldehyde. : said liqnid medium is selected from the group consisting

4. The aqueous solution of claim 1 wherein said solu- 45 of a personal care product, a cosmetic product, an in-
tion has from about 12 to 17% by weight of total form- dustrial product, and a household product.
aldehyde. oo s
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 5,405,862
DATED . April 11, 19585
INVENTOR(S) :©  Thomas E. FARINA and Marvin ROSEN
It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby

corrected as shown below:
Claim 1, column 17, line 34, change "1:2:25"

to -~1:1.25--

Signed and Sealed this
. Fifteenth Day of July, 1997

Aitest: ﬁéﬁd Ze/('ﬁ%\

BRUCE LEHMAN

Artesting Officer Commissioner of Parents and Trademarks
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FORMULARIO UNICO DE CONVERSION Y FUSION DE SOLICITUDES

SOLICITUD DE:
1 o
[ ] conversién D Fusion
l. Patente de invencién D Patente de Modelo de Utilidad
) D Registro de Disefio Industrial D Esquemas de Trazado para Circuitos Integrados
2 Nombre: Nombre: LONZA, INC. IDENTIFICACION
Direccion: 17-17 Route 208, Fair Lawn, NJ
07410 USA C.C. NIT
SOLICITANTE Nacionalidad o domicilio: Fair Lawn, New
Jersey, Estados Unidos de América C.E. Otro
L.ugar de Constitucion: New Jersey, Estados
Unidos. Cual
Numero
3 Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
D’ALEMAN
REPRESENTANTE | Direccién: Carrera 11 No. 86-53, piso 6 CC. | X NIT
O APODERADO
Teléfono: 6 181088 Fax: 6350824 C.E. Otro
Cual
E-mail: clarkemodet@clarkemodet.com.co Namero 41.654.882
TP 20824 CSJ
4. CONVERSION 5. DIVISION 6. FUSION
Expediente No.: Expediente No.: 05.022.450 Expediente No.:
De: No. De divisionales: 1 Expediente No.:
A

7 Comprobante de pago No. 11-0019928 de_'_.j;.4 de marzo de 2011

8 Anexos:

ll Comprobante de pago de la tasa

‘ | Poderes si fuese el caso.

] Documento que acredita la existencia y representacion legal de las partes, cuando sean personas juridicas.

D Copia de la solicitud Divisional.

()
g

'NOBRE _DILIA RODRIGUEZ D'ALEMAN ____ FIRM
C.C. 41.654.882 T.P.\%OBM
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

Radicacion 05 022450
Clasificacion Internacional (CIP) A61K 38/78, C11D 3/38.
Concepto Técnico No. 1101

Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de la Decision 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios: 55 a 104 como se radicé inicialmente.
Folios: 192 a 213 modificado, 2009/03/25.
Folios 159 a 240 modificada en fase Nacional.

Reivindicaciones: Folios: 105 a 110 como se radico inicialmente
Folios: 214 a 216 modificado, 2009/03/25.
Folios: 234 a 235 modificado 2010/02/22.
Folio: 253 modificado 2011/03/11.

Figuras: paginas 1-7 como se radicé inicialmente

Rta. del Solicitante: Folios: 243 a 246 2010/12/28
Folios: 249 a 265 2011/03/11

Prioridad: Agosto/12/ 2002, US, 60, 403,169

Agosto/12/ 2002, US, 60, 403, 004
2. Analisis de la Prioridad

Se acepta la reivindicacion de Prioridad porque:
Esta solicitud fue presentada dentro del plazo establecido (Art. 9 D 486).
Y su contenido técnico corresponde con el de la prioridad reivindicada.

3. Objeto de la Invencion

Objeto: Se relaciona con composiciones con actividad conservadora, que sean
eficaces contra una amplia gama de microorganismos (contra alergenos, hongos y
bacterias, folio 76, pg 22).

Titulo de la solicitud: COMPOSICIONES ANTIMICROBIANAS.

El problema planteado en esta solicitud es la necesidad de obtener otras
composiciones conservadoras antimicrobianas de bajo costo y seguras que sean
eficaces contar una amplia gamma de microorganismos.

Para solucionar este problema técnico la solicitud en estudio proporciona una
composicién (formulacion) que comprende a) de 0.01% a 1% de cinamaldehido y
b) de 0.01% a 1% de una mezcla que comprende una alquilthidantoina sustituida

con alcanol seleccionada de 1,3-dimetilol-5,5-dimetithidantoina, monometilol
dimetilhidantoina y dimetilhidantoina.

Clasificacién Internacional de Patentes (IPC.): A61K 38/78, C11D 3/38

4. De la Solicitud de Patente

Expediente 2005 22450 Concesion




Descripcion (Art 28 D 486)
L.a Descripcion es clara porque la informacién que contiene permite que ef experto
en la materia pueda comprender el problema técnico y la solucién aportada por la

invencion.

La Descripcion divulga la invencién de manera suficientemente completa para que
el experto en la materia pueda ejecutarla.

Reivindicaciones (Art 30 D 486)
Las reivindicaciones son claras, concisas y estan soportadas por la Descripcién.
5. Unidad de Invencion (Art 25, D 486)

La solicitud comprende una sola invencién, por lo cual cumple el requisito de
Unidad de Invencién.

6. Es una Invencion (Art 15 D 486 literales (a) — (f))

El objeto de las reivindicaciones 1-9 se considera una invencion, de acuerdo con
el Art citado.

7. No es una excepcion a la Patentabilidad (Art 20 D 486 literales (a) — (d))
El objeto de las reivindicaciones 1-9 es patentable de acuerdo con el Art citado.

8. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21D
486)

Las reivindicaciones 1-9 son patentables porque no se refieren a uso, de acuerdo
con los Art citados.

9. Analisis de las oposiciones (Art 42 D 486)

No se presentaron oposiciones.

10.Determinacion del Estado de la Técnica

El Estado de la Técnica se determiné con base en la

Fecha de Presentacion de la Solicitud de Prioridad: Agosto 12 de 2002.

Y, consultadas las fuentes documentales y bases de datos a las que tiene acceso
esta oficina, no se encontré documento alguno que anticipe el objeto de esta
solicitud.

11.Respuesta a los Argumentos del Solicitante

El solicitante en su respuesta de fecha 2011/03/11, hace una modificacién
voluntaria al capitulo reivindicatorio de fecha 2010/12/28 y decide presentar una
solicitud divisional. Se acepta la divisional ya que no amplia materia y ademas la
solicitud original corresponde a una formulacion de cinamaldehido y una mezcla
de  (1,3-dimetilol-5,5-dimetilhidantoina,  monometilol  dimetilhidantoina vy
dimetilhidantoina) y la materia reclamada en la solicitud divisional, se refiere a dos
composiciones: cinamaldehido y acido sérbico y acido benzoico y glucono delta
lactona.

Expediente 2005 22450 Concesion




En cuanto a los argumentos del solicitante presentados en fecha 2010/12/28 y
2011/03/11, se considera que son relevantes y por tanto son aceptados; ya que el
rango de porcentajes de los componentes de la formulacion reclamada en la
reivindicacion 1, es bastante estrecho y esta alrededor de los porcentajes
utilizados en la composicion (utilizada como ejemplo), la cual mostro un efecto
antimicrobiano sinérgico.

12.Examen de Patentabilidad (Art 14 D 486)
Novedad (Art 16 D486)

La composicion (formulacion), reivindicada es nueva porque se refiere a una
combinacién que contiene los componentes cinamaldehido y una mezcla de 1,3-
dimetilol-5,5-dimetilhidantoina, monometilol dimetilhidantoina y dimetilhidantoina;
que no habia sido divulgada en el estado de la técnica.

Nivel Inventivo (Art 18 D 486)

El Estado de la Técnica no indica al Experto en la Materia la forma de resolver el
problema de la necesidad de obtener otras composiciones conservadoras
antimicrobianas de bajo costo y seguras que sean eficaces contra una amplia
gamma de microorganismos como lo resuelve esta invencion, es decir por el
hecho de combinar en una composicion el cinamaldehido y una mezcla de (1,3-
dimetilol-5,5-dimetilhidantoina, monometilol dimetilhidantoina y dimetilhidantoina),
componentes previamente conocidos, para obtener un efecto sinérgico. Por lo cual
se considera que la invencion no es obvia y tiene Nivel Inventivo.

Aplicacién industrial (Art 19 D 486)

El objeto de las reivindicaciones 1-8 puede ser producido o utlizado en la
industria farmacéutica. Por lo cual cumple con el requisito de Aplicacion Industrial.

13.Conclusion

En consecuencia, y por todo lo expuesto anteriormente, se recomienda conceder
las reivindicaciones 1 — 9 (folio 253).

Con base en la materia a conceder, se considera gue el titulo de la invencién debe
ser: “Composicién que comprende Cinamaldehido y una mezcla de 1,3-dimetilol-
5 5- dimetilhidantoina, monometilol dimetilhidantoina y dimetilhidantoina, con
efecto sinérgico, antimicrobiano”

Bogota D.C.,

Concepto Técnico Examinador Técnico
No. 1101 Cadigo 202078

Expediente 20056 22450 Concesion
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Senores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

EXPEDIENTE: 05-022.450
SOLICITUD : ENTREGA DE TITULO
ASUNTO : P-633

_________________________________________________________________________________________________

Estimados senores,

Yo, DILIA RODRIGUEZ D ALEMAN, identificada como aparece al
pie de mi firma, domiciliada en Bogota, en la Carrera 11 No. 86-
53 Piso 6, obrando como apoderada de este asunto, mediante
resolucion No. 30951 de 31 de mayo de 2011, se concedio el
registro de la patente en referencia a favor de mi mandante. Ya
me fue entregada copia integra, auténtica y gratuita de dicha

resolucion.

Solicito que se proceda a numerar el certificado de la patente

se ordene la entrega del titulo correspondiente.

Cordialmente,

ot AL L
DILIA MARIA ROPRIGUEZ D ALEMAN

C.C. 41.654.882 de Bogota.
TP 20824 CS]  —r

mc
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/102 aviso pe NoTiFicacion Industria y Comercio

CORREO CERTIFICADO SYFPERINTENDENCIA

Radicacion : 5-22450- -14-0 Fecha: 2011-06-01 08:45:01
Tramite : 11 PATENTEIY!

Evento : 379 FASENACIONALII

Actuacién; 432 COMUNICACTOADM

Destinatario : DILIA MARIA RODRIGUEZ DALEMAN Folios 1

Sefior (a) (es)
DILIA MARIA RODRIGUEZ DALEMAN

CARRERA 11 NO. 86-53 PISO 6 ‘
BOGOTAD.C. }J\ G« \

Referencia RESOLUCION : 30951

Fecha : 31/05/2011
Expediente : 5-22450
Tramite : 11 PCT-PATENTE DE INVENCION CAPITULOS | Y I
Evento : 379 FASE NACIONAL INCLUIDO CAPITULO I
Actuacion : 432 COMUNICACION ACTO ADMINISTRATIVO
Comedidamente le solicito presentarse a este Despacho ubicado en la Carrera 13 No. 27 -
00 Piso Tercero (3), de la ciudad de Bogota D.C., dentro del término de cinco (5) dias t

habiles contados a partir del envio de la presente citacion, en horario de 8:00 a.m. a 4:30
p.m. jornada continua, con el fin de notificarle personalmente el contenido de la resolucion
de la referencia proferida dentro del expediente tramitado con el nimero de radicacion
citado en el asunto.

De no hacerse presente en el término indicado anteriormente, la providencia en mencion se
notificara por edicto, el cual se fijara por el término de diez (10) dias en el Centro de
Documentacion e Informacion.

Para su comodidad el texto completo de la resolucién se encontrara disponible en la pagina
web de la Entidad desde el dia habil siguiente al de su nofificacion, la cual podra ser
consultada desde un computador con acceso a Internet, en la pagina www.sic.gov.co, con el
numero de resolucion a través de la opcion tramites y servicios - de caracter general
transversal - consulta actos administrativos y providencias.

En caso de que se haya notificado, haga caso omiso de este aviso.

Secretaria General
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Sede Centro: Carrera 13 No. 27-00 pisos 3, 5, 7 y 10 PBX; 5870000
Al contestar favor indique el numero de Sede CAN: Av. Carrera 50 No. 26- 55 int. 2 Tel 5880070
radicacion consignado en el sticker Call Center 6513240 . Linea 018000-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. Colombia



Clarke, Modet & C°

COLONMBIA

SENORES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE SIGNOS DISTINTIVOS

expEpiENTE: (O3 22§30

Yo, DILIA MARIA RODRIGUEZ D’ALEMAN, identificada como
aparcce al pie de mi firma, obrando como apoderdda de la sociedad
solicitante de la referencia, por ¢l presente escrito me doy por
notificada de la resolucton No. QSl de moulo de
2011 y en consecuencia solicito me sea entregada copia de la

aludida resolucion.

Agradezco su amable atencion

C C)Idld met
ﬁm@/@@

DILIA MARFKXRODRIGUEZ D’ALEMAN
C.C. 41.654.882 de Bogota
T.p. 20.824

Cra 11 No. 86 53 Piso 6 Tl 6181088 Bogota




Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION B
Por la cual se otorga una patente de invencio

CERTIFICADO

Rad. PCT/ 05-22450

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
en ejercicio de sus facultades legales, en especial de las conferidas en el numeral 38 del
articulo 3° del Decreto 1687 de 2010, y

CONSIDERANDO:

PRIMERO: Que mediante escrito radicado en esta Superintendencia el dia 10 de marzo de
2005 con el N° 05022450-00000000, la doctora Dilia Maria Rodriguez D’Aleman, en su
calidad de apoderada de Lonza, Inc, presento la solicitud de patente de invencion titulada
“COMPOSICIONES ANTIMICROBIANAS”, correspondiente a la solicitud internacional
PCT/US 2003/025090 de fecha 12 de agosto de 2003, para que se iniciara la fase nacional
en virtud del Tratado de Cooperacion en Materia de Patentes (PCT).

SEGUNDO: Que el extracto de esta solicitud fue publicado en la Gaceta de la Propiedad
Industrial N° 574 del 30 de marzo de 2007, sin que se hubieran presentado oposiciones por
parte de terceros.

TERCERO: Que realizado el examen de fondo mediante Oficio N° 12810 y notificado por
fijacidén en lista el 01 de octubre de 2010 se requirid a la solicitante en los términos del
articulo 45 de la Decisién 486 de la Comision de la Comunidad Andina, para que presentara
respuesta a las observaciones de caracter técnico visibles a folios 236 a 242 del cuaderno
administrativo, relacionadas con la patentabilidad o cumplimiento de los requisitos
establecidos por esta Decisién, para la concesion de la patente.

CUARTO: Que el solicitante mediante escrito radicado bajo el N° 05-022450-00011-0000 del
28 de diciembre de 2010, respondioé oportunamente el requerimiento formulado, y present6
nuevas reivindicaciones 1 a 13 (Fls. 247 a 248) que reemplazan las originalmente
presentadas, atendiendo de esta manera las observaciones efectuadas en el examen de
fondo. Posteriormente mediante escrito de fecha 11 de marzo de 2011 radicado bajo el N°
05-022450-00012-0000, el solicitante presenta nuevas reivindicaciones 1 a 9 (Fl. 253) para
gue sean tenidas en cuenta al momento de realizar el examen definitivo de la solicitud. Se
aceptéd este Ultimo capitulo reivindicatorio presentado, como quiera que se ajusta a las
prescripciones contenidas en el articulo 34 de la Decision 486.

QUINTO: Que en virtud de lo dispuesto en el articulo 14 de la Decisién 486 expedida por la
Comisiéon de la GComunidad Andina ‘flJos paises miembros oforgaran patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion

Péagina 1de 3 Sede Centro: Carrera 13 No. 27-00 Pisos 3,4, 5y 10.
Sede CAN: Av, Carrera 50 No. 27-55 | Int. 2.
Conmutadores: 5870000 y 5880234
Fax: 5870284. inea 0180000-910165
Web: www sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia
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