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PROBLEM TO BE SOLVED: To solve the problems that, through a tire puncture preventive injected in 
advance into a tire to prevent puncture is currently available, it cannot prevent the puncture due to a 
relatively large hole or crack and that conventional preventives are effective only temporarily and do 
not allow a car with a holed tire to be further driven. SOLUTION:va a compsn 
comprisi .g 100 pts.wt. water, 5-30 pts.wt. polyvinyl alcohol, 1-20 
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having h average 

4gth .1mm or higher, and 20-100 pts.wt. 24C glycol. Pref. the fibers are multibranched and esp. 
pref. are hemp fibers and/or polyethylene fibers. The compsn. is excellent in toughness, softness, and 
durability. Multibranched short fibers are liable to be twined with each other, facilitating holes bored 
with nails, etc., in a tire to be blocked up. 
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Disclosed are a puncture sealant composition in emul-
sion for a tubeless pneumatic tire comprising a butyl 
rubber emulsion, a saturated hydrocarbon polymer 
emulsion, a crosslinking agent for the rubber and a 
crosslinking activator. A composition further contain-
ing a diene type unsaturated polymer emulsion and/or a 
natural rubber latex is also disclosed. These composi-
tions are suitable for use in the production of a self-seal-
ing vehicle tire. 
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PUNCTURE SEALANT COMPOSITION 

The present invention relates to a puncture sealant 
composition in emulsion and, more specifically, it re-
lates to a puncture sealant composition in emulsion 
suitable for use in a puncture sealing material for a tube-
less pneumatic vehicle tire. 

It is, in general, recognized that a tubeless tire is rela-
tively safe against going flat when penetrated by nails 
and the like. This is because, since the nails and the like 
do not easily come out of the tire, and since air does not 
escape around the penetrated nails, a sudden drop of the 
air pressure in the tire does not occur. 

However, in fact, when a tubeless tire penetrated by 
nails and the like runs for a long period of time, espe-
cially at a high speed, the nails and the like tend to easily 
come out of the tire because of the centrifugal force. 
Once the penetrated nails and the like come out of the 
tire, an air leakage, that is, puncture, occurs so that the 
vehicle provided with such tires becomes as dangerous 
as that provided tube tires. In order to prevent such 
danger, it is necessary to assure that the air leakage does 
not occur even when penetrated nails and the like come 
out of the tire when the vehicle is moving. 

For this purpose various methods of coating sealant 
compositions on the inner surface of the tires so that a 
puncture is sealed by the sealant as soon as it occurs and 
various sealant materials have been proposed. 

For instance, there have been proposed: a method of 
coating the inside of the crown of a tire with a blend of 
coal tar pitch or petroleum pitch having a melting point 
of not less than 10’ C. and polyisobutylene (Japanese 
Patent Publication No. 31-9489); a method of applying 
adhesive rubber to the inside of the crown, followed by 
bonding to the adhesion rubber an air permeable cloth 
strip, such as looped fabric and the like (Japanese Patent 
Publication No. 31-17402); a method of forming an 
anti-puncture layer by densely packing adhesive mate-
rial which comprises a partially crosslinked blend of 
polybutene, process oils and the like and butyl rubber 
into honeycomb structure (Japanese Patent Publication 
No. 34-1095); a sealant material for tires which com-
prise a blend of a crushed product of urethan foam, 
short fibers of polyvinylidene chloride and the like, and 
methyl cellulose with a rubber latex, alcohols and ethyl-
ene glycol (Japanese Patent Publication NO. 39-18744): 
a liquid sealant material for tires which comprises a 
blend of rubber particles such as the particles of used 
tires and an emulsion containing, as main components, 
vinyl acetate and the ester of acrylic acid (Japanese 
Utility Model Publication No. 47-7442); a sealant for 
tires which comprises a combination of a liner layer 
made of foam and an adhesive material (Japanese Laid-
Open Patent Application No. 50-21402); a sealant mate-
rial for tires which comprises a blend of polybutene, a 
filler and ethylene-propylene rubber (Japanese Patent 
Publication No. 50-39453); a sealant for tires which 
comprises a blend of randomly hydrogenated styrene-
butadiene copolymer and an aromatic oil and a rosin 
type resin (Japanese Patent Publication No. 51-5433); a 
sealant material for tires which comprises a partially 
crosslinked blend of a large amount of oil having good 
compatibility and depolymerized natural or synthetic 
rubber (Japanese Patent Publication No. 52-4801); a 
method for preparing two liquids, one of which is pre-
pared by dissolving butyl rubber in a solvent and the 
other of which is prepared by dissolving liquid rubber 

(liquid butyl rubber), carbon black, polybutene, styrene-
butadiene rubber obtained from hydrogenation solution 
polymerization and a crosslinking agent, and then, mix-
ing them immediately before spraying to thereby cure 

5 the rubbers (Japanese Laid-Open Patent Application 
No. 52-10354). 

However, the methods and materials of these propos-
als are accompanied by the following problems. That is, 
cold flow or flow at a high temperature occurs, the 

10 yebicle s 

use of ilarge. amount of solvents cause safety 
aid working environment problems, and the sealing 

15 properties of the sealant materials are not sufficient for 
a practical use. 

Accordingly, the Objects of the present invention are 
to obviate these problems of the aforementioned prior 
puncture sealant compositions and to provide a novel 

20 puncture sealant composition in emulsion which is ca-
pable of forming a puncture sealant layer on the inner 
surface of a tire having an excellent sealing property 
and is also capable of facilitating the application process 
of the sealant layer. Of a tire. 

25 In accordance with the present invention, there is 
provided a puncture sealant composition in emulsion 
for a tubeless pneumatic tire comprising a butyl rubber 
emulsion, at least one saturated hydrocarbon polymer 
emulsion, a crosslinking agent for the rubber and a 

30 crosslinking activator. 
In accordance with the present invention, there is 

further provided a puncture sealant composition in 
emulsion for a tUbeless pneumatic tire comprising a 
butyl rubber emulsion, at least one additional rubber 

35 component selected from the group consisting of diene 
type unsaturated hydrocarbon polymer emulsions and a 
natural rubber latex, at least one saturated hydrocarbon 
polymer emulsion, a àrosslinking agent for the rubbers 
and a crosslinking activator. 

40 For brevity’s sake, the diene type unsaturated hydro-
carbon polymer emulsion is referred to as "diene type 
rubber emulsion" hereinbelow. 

The butyl rubber emulsion employed in the present 
sealant composition includes any emulsion containing a 

45 so-called butyl rubber and, preferably, includes those 
which are prepared by emulsifying isobutylene-isoprene 
copolymer or partially halogenated (e.g. chlorinated or 
brominated) isobutylene-isoprene copolymer with any 
surface active agent The total solid content of the butyl 

50 rubber emulsion is preferably 60% by weight or more. 
This is because, when the total solid content of the butyl 
rubber emulsion is less than 60% by weight, a large 
amount of heat energy is necessary for vaporizing the 
water content in the sealant composition after it is ap-

55 plied to the inside surface of the tire. 
The types of diene’type rubber emulsion employed in 

the present sealant composition are those which are 
compatible with said butyl rubber emulsion, and can be 
cured (or crosslinked) with the crosslinking agents and 

60 the crosslinking activators to form 
a 

three-dimentional 
structure. Examples of such diene type rubbers are 
polyisoprene, polybutadiene (BR), styrene-butadiene 
copolymer (SBR), acrylonitrile-butadiene copolymer 
(NBR), ethylene-propylene-diene tar polymer (EPDM) 

65 and their derivatives: For instance, a polyisoprene 
emulsion can be prepared as follows. First, polyisoprene 
having a high cis-1,4 content and polymerized in the 
solution in the presence of an organometalic catalyst is 
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type of emulsion (e.g. anionic, cationic or nonionic 
type) of the saturated hydrocarbon polymers used in the 

art can determine the amounts of the crosslinking agent 
and the crosslinking activator employed, in accordance present sealant composition must conform to those of with the conventional polymerization techniques for the butyl rubber emulsion, the diene type rubber emul- crosslinked polymers. In a case where the amount of the sion and the natural rubber latex. 5 crosslinking agent used is too small, problems, such as, 

The saturated hydrocarbon polymer emulsion can be for example, lack of the sealing property at a high tern-
blended with the butyl rubber emulsion or the butyl perature and flow of the sealant during high speed oper-
rubber emulsion and the additional rubber component ations occur, since the crosslinking density is low. On 
(for brevity’s sake, they are referred to as a "rubber the other hand, in a case where the amount of the cross-
component" hereinbelow) in any blending ratio. How- 10 linking agent is too large, the crosslinking density of the 
ever, in view of the adhesion property and the sealing sealant is so high that the modulus of the sealant in-
property of the sealant layer after coating, the amount creases to such an.extent that the function of the sealant 
of the saturated hydrocarbon polymer is preferably cannot be accomplished. 
within the range from 50 to 500 parts by weight (solid For instance, in the quinoid curing system, the 
content), more preferably, from 80 to 200 parts by 15 amount of the quinone dioximes employed in the pres-
weight (solid content), based upon 100 parts by weight ent sealant composition is preferably within the range of 
of the solid rubber component. from ito 15 parts by weight, more preferably from 3 to 

The blend of the butyl rubber emulsion, at least one 10 parts by weight, based upon 100 parts by weight of 
member of the diene type rubber emulsions and the the solid rubber component. Further, the peroxides are 
natural rubber latex, and at least one saturated hydro- 20 usually used in an Amount of from 0.5 to 1.5 equivalent 
carbon polymer emulsion can be used as the sealant weight to one equivalent weight of the quinone diox-
layer of the tire. However, according to the present fines. Although the stoichiometric amount of the perox-
invention said blend is further partially cured (or cross- ides to one equivalent weight of the quinone dioximes 
linked) to form the three-dimensional bridge structure equals 1.0, the amounts of the crosslinking agent and the 
by the use of crosslinking, such as, for example, the 25 crosslinking activator are practically determined within 
crosslinking of the double-bond present in the rubber said range in view of the dispersibility, and the solubility 
component and the crosslinking derived from the re- of the crosslinking agent and the crosslinking activator 
moval of the hydrogen present in the a-methylene into the emulsion. In a case where the crosslinking acti-
group. vator is small, an effective curing or crosslinking reac-

Any known crosslinking agents for the butyl rubber 30 tion does not occur, even when an excess amount of the 
and the diene type rubber can be suitably used in the crosslinking agent is used. On the other hand, in a case 
present sealant composition. However, the curing of the where the amount of the crosslinking activator is too 
present sealant composition is preferably carried out large, the excess amount of the crosslinking activator 
under moderate conditions, for example, at a tempera- (peroxides) unpreferably degrades the molecule of the 
ture within the range from room temperature to approx- 35 butyl rubber and causes crosslinking of the other diene 
imately 700 C., in order not to decrease the working rubbers. 
properties of the manufacturing step and the quality of In the resin curing system, for instance, the amount of 
the products. For this reason, a so-called quinoid curing the alkyiphenol resin used is preferably within the range 
or resin curing is preferably utilized in the present in- of from ito 15 parts by weight, more preferably from 3 
vention. 40 to 100 parts by weight, based upon 100 parts by weight 

In the quinoid curing system, p-quinone dioxime or of the solid rubber component. Further, the ratio of the 
p-quinone dioxime dibenzoate is preferably used as a stannous or stannic chloride to the alkylphenol resin is 
crosslinking agent, and organic or inorganic peroxides preferably within: the range of from 3:1 to 10:1. 
are also used as a crosslinking activator together with The present sealant composition can further include, 
the crosslinking agent Examples of suitable organic 45k if desired inorganic fillers ts such as, for exam 
peroxides are benzoyl peroxide lauroyl peroxide 2,4- pie sihcic anhydrideiJicÆJ sihcic acid clay, talc 
dichloro benzoyl peroxide; t-butyl peroxybenzoate; :mica, calcium carbonate, alumina, titanium white, and 
bis(p-monomethoxy benzoyl)peroxide; bis(p-nitroben- carbon black and organic fillers such as, for example, 
zoyl)peroxide; 2,5-dimethyl-2,5-bi0enzoyl peroxy)- rnicro crystal of cellulose. The blend of these fillers 
hexene; cumene hydroperoxide, and; t-butyl hydroper- 50ensures the increase of the solid content of the emulsion, 
oxide Hydrogen peroxide is also used Examples of the the prevention oftfly d1.  flow during and imme 
suitable inorganic peroxide are in peroxide, xiiateiy after the 6TIfi Æ the improvement of the 
lead peroxide and the other metal peroxides. which do heat resistance of the crosslinked sealant layer. Only for 
not react with water. the purpose of preventing cold flow, an anti-cold flow 

In the resin curing system, alkyiphenol resins are 55 agentent can be incorporated into the 
used, as the crosslinking agent, and stannous or stannic presenTTaiit composifion. 
chloride is used as the crosslinking activator together The amount of the fillers if employed is preferably 50 
with the alkylphenol resin. parts by weight or less based upon 100 parts by weight 

The amounts of the crosslinking agent and the cross- (solid content) of the emulsion. When the amount of the 
linking activator used in the present sealant composition 60 fillers is more than 50 parts by weight based upon 100 
mainly depend upon the amount of the unsaturated parts by weight (solid content) of the sealant composi-
bond present in the rubber component of the present tion in emulsion, the sealing property of the sealant 
sealant composition or the amount of the a-methylene composition tends to decrease. 
group. Thus, depending upon the degree of unsatura- The present sealant composition is generally applied 
tion of the butyl rubber employed, the degree of unsatu- 65 to materials to be sealed (i.e. the inside surface of the tire 
ration and the amount of a-methylene group of the and the like) by a conventional spraying or coating 
diene type rubber and the natural rubber employed, and technique. For the purpose of obtaining better use Of the 
the blending ratio of these rubbers, those skilled in the present sealant composition, it is preferable that the first 
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blend comprising the butyl rubber emulsion and the _________ 
crosslinking agent and, if used, the diene type rubber 
emulsion and/or the natural rubber latex, and the sec-
ond blend comprising the unsaturated hydrocarbon 
polymer emulsion and the crosslinking activator, are 5 
separately prepared, and that the two blend systems are 
mixed with each other immediately before the sealant 
composition is used. This is because, if the crosslinking 
activator such as peroxides and stannous or stannic 
chloride, is previously incorporated into the emulsion 13 

of the rubber component of the present sealant composi-
tion, the double bond and the hydrogen atom of the 
a-methylene group, both present in the rubber mole-
cules, are interacted with the crosslinking activator to 
form the crosslinking structure and, therefore, the vis- 15 

cosity of the sealant composition increases with the 
lapse of time. This results in a decrease of the working 
properties when the sealant composition is sprayed or 
coated. Contrary to this, when the crosslinking activa- 

20 
tor is incorporated into the saturated polymer emulsion, 
said change of the viscosity with the lapse of time does 
not occur. If the crosslinking agent, such as p-quinone 
dioxime and alkyiphenol resin, is incorporated into the 
emulsion of the rubber component, the crosslinking 

25 
reaction does not occur unless the crosslinking activator 
is present. Accordingly, it is preferable that the first 
blend containing the emulsion of the rubber component 
and the crosslinking agent, and the second blend con-
taining the saturated hydrocarbon polymer emulsion 30 
and the crosslinking activator, are separately prepared 
and, then, the two blends are combined immediately 
before the sealant composition is used. This does not 
result in a decrease of the quality of the sealant composi-
tion, for example, an increase of the viscosity which 35 
decreases the working properties does not occur before 
spraying and coating and, thus, the sealant layer having 
outstanding properties can be easily formed. Of course, 
in the mixing of the two blends, the saturated hydrocar-
bon polymer emulsion can be previously incorporated 40 
into the rubber emulsion without the addition of the 
crosslinking activator. 

As mentioned hereinabove, when the present sealant 
composition is applied to the material to be sealed, for 
example, the inside surface of the tire, as the puncture 45 
sealing layer, it is preferable to combine the two sepa-
rately prepared blends immediately before the applica-
tion. Then, after the combined sealant composition is 
applied to the predetermined portion by spraying or 
coating, it is allowed to stand at an ambient temperature so 
or is heated to a temperature of up to 60’ through 70’ 
C., to thereby vaporize the water content in the sealant 
composition and simultaneously cause the curing or 
crosslinking reaction. Since the sealant layer thus 
formed has a high elongation property and an outstand- 55 
ing self-sealing property, it exhibits an excellent effect 

as a puncture sealing material for tubeless pneumatic 
tires and seals the tires against puncture. The present 
sealant composition is also suitable for use, as a sealing 
material in the fields of civil engineering and the like. 60 

The present invention is further illustrated by, but by 
no means limited to the following examples, in which all 

Sealant compositions were prepared from the ingre-
marts and percentages are by weight unless otherwise 

d 
dients listed in Table 2 and were applied to tires in the 

. sa
were tested in the same manner as described in Example 
I. In all cases neither a decrease of the air pressure noi 
a flow of the sealant were observed. 

no e 
me manner as in Example 1. The tires thus treate 

EXAMPLE I -- 

In 100 parts of butyl rubber emulsion (Exxon Butyl 
Latex 100, Trade Name, Exxon Chemical Company, 

solid content 62%_virrf t 25’ C.) 4 parts 
of p-quinone dioxime (AcToi ra e arne, Kawagu-
chi Chemical Industry Co., Ltd) was dispersed. In 
addition, polyisobutylene (Vistanex LMMH, Trade 
Name, Exxon Chemical Company) was emulsified in a 
homogenizer by using a surface active agent (Pluronic 
L-64, a copolymer of propylene oxide and ethylene 
oxide, Trade Name, Asahi Denka Kogyo K.K.), and 
into 100 parts of the resultant emulsion (solid content 
80%) 20 parts of silicic anhydride and 4 parts of benzoyl 
peroxide were added and dispersed therein homoge-
neously. These two type emulsions were mixed with 
each other and uniformly applied to the inside surfaces 
of steel radial tires by using a spray machine provided 
with a two-liquid mixing type static mixer. Then, the 
applied sealant composition was dried with hot air (ap-
proximately 60’ C.) to form sealant layers having a 
thickness of approximately 2.5 through 3 mm. The com-
positions and the properties of the sealant are shown in 
Table 2 below. 

The tires treated as described above were fitted in 
rims and inflated with air at a pressure of 1.9 kg/cm2 for 
the following tests. Sixty nails were driven into each of 
the pressurized tires, each of which nails had a diameter 
of 6 mm and a length of approximately 90 mm. Then, at 
10 minutes, 1 hour and 24 hours after the nails were 
driven into the tires, 20 nails were, respectively, pulled 
out of each of tires and the pressure of the tires was 
measured. Five tires were used for each test under the 
same temperature conditions. The portions into which 
the nails were driven in were the crown and shoulders 

of the tires. The results are shown in Table I below. 

Table 1 
-- Air Pressure Drop 

Temperature 

Time �30’ 25’ C SO’ C 

After 10 minutes 0 0 0 
After 1 hour 0 0 0 
After 24 hours 0 0 0 

Other tires with nails driven into them were revolved 
on a steel drum at a tire speed of 80 km/hr for 2 hours, 
then, at a speed of 120 km/hr for 30 minutes and, after 
that, at a speed of 128 km/hr for 30 minutes. Then, the 
revolving speed of the tires was further increased 8 

km/hr every 30 minutes until the nails were forced out 
of the tires by centrifugal force. All of the nails were 
forced out at a speed within the range of from 130 
km/hr to 160 km/hr. As soon as all of the nails were 
forced out, the steel drum was stopped and the air pres-

sure of the tire was measured to check the air leakage 

from the tire. A decrease in the tire air pressure was not 

observed in any of the five tested tires and the sealant 

layer on the shoulders of the tires did not flow after thc 
test. 

EXAMPLES 2 through 15 
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Butyl Latex 100 
Polybutene HE 1975 
Polybutene HE 375 
Polypentene Emulsion 
Polyisobutylene Emulsion 
Carbon Black (SRF) 
Carbon Black (FT) 
Silicic Anhydride 
Silicic Acid 
Coloidal Silica 
Talc 
Clay 
Antioxidant 
p-quinone Dioxime 
p,p -Dibenzoylquinone 
Dioxime 
Benzoyl Peroxide 
tert.-Butyl Hydroperoxide 
Alkylphenol Resin 
Stannic Chloride 
Gelling Time (mm) 
Tensile Strength (kg/cm2) 
Elongation (%) 
Total Solid Content (%) 

4,116,895 
10 -9 w 

Table 2 
Ex. No. .. I .2 3 4 5 6 7 8 9 10 11 12 13 14 15 

�1 100 100,.. 100’ ’100 100 100 100 100 100 100 100 100 100 100 100 
.2 100 500 300 50 300 100 
*3 ’ 100 400 200 300 100 

100 300 200 
*5 �,, 100 100 200 100 50 100 200 50 

10 10 10 20 
- 20 10 10 

20 20 10 5 10 
30 . 10 20 

15 10 20 
10 

10 10 10 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

4 6 6 6 8 8 6 
6 6 6 7 

4 4 4 4 4 3 4 4 
4 3 4 

10 15 10 15 
2 2 2 2 

5 6 4 5 5 5 7 5 6 6 10 12 10 5 12 
�7 3.7 4.2 3.2 4.8 4.1 3.8 4.4 4.9 3.7 3.8 3.3 4.6 4.5 3.8 3.9 
07 500 600 560 500 600 500 800 700 750 650 550 500 650 800 650 
*8 71.4 74.2 72.0 67.1 73.6 73.3 77.4 74.1 75.1 74.4 74.0 74.8 80.0 76.2 75.5 

(NOTE) 
’1 Butyl Latex 100: Trade Name, Exxon Chemical Company, solid 
content 62%. 

parts of polyisoprene emulsion (refer to footnote *2 of 
02 Polybutene HE 1975: Trade Name, Nippon Petrochemicals Co., Ltd. Table 4 hereinbelow) were mixed and, then, 5 parts of 
This is prepared by emulsifying Polybutene HV-1900 (Trade Name, 25 Nippon Petrochemicals Co., Ltd.) having a solid content of 75% 

p-quinone dioxime (Actor Q, Trade Name, Kawaguchi 
3 Polybutene HE-375: Trade Name, Nippon Petrochemicals Co.,Ltd. Chemical Industry Co., Ltd.) was dispersed in the mix-

This is prepared by emulsifying Polybutene HV-300 (Trade Name, 
15%. 

ture. In addition, into 100 parts of polybutene emulsion 
Nippon Petrochemicals Co., Ltd.) having a solid content, of 
*4 Polypentene Emulsion: This is prepared by adding 5 parts of (refer to footnote * 11 of Table 4 hereinbelow), 20 parts 
sium stearate to 100 parts of Quintone B-170 (Trade Name; polypentene, of carbon black (SRI!) and 8.4 parts of benzoyl peroxide 
Nippon Zeon Co., Ltd.) and, then, by adding 26 parts of Water gradu- 
ally at a temperature of approximately 80’ C. in a powerful mixing 30 were added and dispersed therein homogeneously. 
apparatus (e.g. a Baker-Perkins type mixer provided with a steam or hot These two types of emulsions were mixed with each 
water jacket). (Solid Content 80%). other and uniformly applied to the inside surface of steel 

5 Polyisobutylene Emulsion: This emulsion is prepared from 100 parts 
of polyisobutylene, S parts of potassium stearate and 26 parts of water in radial tires by using a spray machine provided with a 
the same manner as mentioned above. (Solid Content 80%) two-liquid mixing type static mixer. Then the applied 
’6 Gelling Time: The time when the viscosity of the sealant composi-
tion after mixing two liquids becomes 100,000 cps at 25’ C. The sealant composition was dried with hot air having a 
ity is measured by using a Brookfield rotation viscometer. temperature of approximately 600 C. to form sealant 

7 Tensile Strength and Elongation: These values are measured in a. layers having an approximately 2.5 through 3 mm thick-
Schopper testing machine by using dumbbell specimens. The test speed 
is 100 mm/mm. ness. The compositions and the properties of the sealant 
’8 Total Solid Content: The total solid content is determined from the are shown in Table 4 below. 
residue alter the sealant composition is dried at a temperature of 100’ C. 
for 2 hours. 40 The tires having the above described sealant layer 

’ 

were fitted in rims and were pressurized with air at a 
EXAMPLE 16 pressure of 1.9 kg/cm2 for the following tests. Sixty 

Chlorinated butyl rubber emulsion was prepared by nails were driven into each of the pressurized tires, each 
dissolving chlorinated butyl rubber (Esso Butyl HT, of which nails had a diameter of 6 mm and a length of 
Trade Name, Exxon Chemical Company) into toluene 45 approximately 90 mm. Then, at 10 minutes, 1 hour and 
and by emulsifying the solution in the same mixer as the 24 hours after the nails were driven into the tires, 
Vistanex LMMH was emulsified in Example 1. The twenty nails were pulled out of each of the tires and the 
total solid content of the resultant emulsion was 63%. pressure of the tires was measured. Five tires were used 

100 parts of the chlorinated butyl rubber emulsion for each test under the same temperature conditions. 
and 4 part of p,p’-quinone dioxime perbenzoate were 50 The portions into which the nails were driven in were 
blended, while, in 200 parts of polybutene emulsion RE the crown and shoulders of the tires. The results are 
1975, 50 parts of polyisobutylene emulsion, 30 parts of ShOWfl in Table 3 below. 
silicic acid, I part of anti-oxidant and 3.2 parts of ben- Table 3 
zoyl peroxide were well dispersed. These two liquids Decrease of Air Pressure 
were mixed with each other and uniformly applied to 55 Temperature 
the inside surfaces of tubeless tires, by using the spray Time -30 C 25’ C 80’ C 

machine described in Example 1, and the applied sealant After 10 minutes 0 0 0 
composition was dried to form sealant layers having an After 1 hour 0 ’ 0 0 

approximately 2.5 mm thickness. After 24 hours 0 0 0 

The tires thus treated were statically and dynamically 60 

tested in the same manner as described in Example 1. Other tires having the penetrated sixty nails were 
Similar puncture sealing effects as those described in rotated on a steel drum at a tire speed of 80 km/hr for 
Example I were obtained. 2 hours, then, at a speed of 120 km/hr for 30 minutes 

and, after that, at a speed of 128 km/hr for 30 minutes. 
EXAMPLE 17 65 Then, the revolving speed of the tires was further in-

100 parts of butyl rubber emulsion (Exxon Butyl creased 8 km/hr every 30 minutes until the nails were 
Latex 100, Trade Name, Exxon Chemical Company, forced out of the tires by centrifugal force. All of the 
solid content 62%jyj35Dcp at 25° C.) and 50 nails were forced out at a speed within the range of 
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Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la DecisiOn 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

I. Documentos estudiados 

1.1. DescripciOn: 

- 1.2. Reivindicaciones 

Folios: 48 a 62 como se radicO inicialmente. 

Folio: 63 como se radicO inicialmente. 
Folio: 119 mod ificadas. 

1.3. Dibujos: Folios: 66 a 68 como se radicó inicialmente. 

1.4. Prioridad: 5 de abril de 2000, JP 2000-108019. 

1.5. Respuesta del solicitante: Folios: 111 a 121. 

2. Objeto de la invención 

TItulo de Ia solicitud: "Un sellante para impedir pinchazos, una Ilanta sin neumÆtico 
y un neumÆtico para Ilanta". 

El objeto de la presente solicitud de patente de invenciOn consiste en impedir los 
pinchazos de las Ilantas de vehiculos mediante un sellante, el cual, fluya en forma 
fÆcil debido a una baja viscosidad durante el viaje del vehiculo 

v 

tenaa una fluidez 



4?? 
12 

dificil debido a una alta viscosidad cuando se deja quieto el vehiculo, manteniØndose 
el balanceo de la Ilanta. 

El problema planteado en esta solicitud se debe al desbalanceo que se genera en 
las Ilantas de los vehIculos al usarse sellantes contenidos en la cÆmara de aire, esto 
provoca vibraciones y ruido al rodar la Ilanta en especial a alta velocidad. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona un sellante 
para impedir pinchazos, con una viscosidad en el rango de 25 a 35 dPa’s y un 
Indice tixotrôpico en el rango de 5,5 a 11,0, compuesto por 65% en peso de agua, 
30% en peso de propilenglicol, 2.0% en peso de un espesante, 0.5% en peso de 
una fibra de nylon, 1.4% en peso de una fibra de algodon, 0.5% en peso de un 
polvo de cerÆmica, 0.1% en peso de un tinte. Este sellante se introduce en la Ilanta 
dentro de una cÆmara en toda su periferia, destinada para ØI. 

El objeto de la invenciôn definido anteriormente se clasificO de acuerdo con el IPC 
as!: C09K 3/10. 

3. Determinaciôn del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentación de la solicitud prioritaria, Abril 5 de 2000. 

Teniendo en cuenta la fecha indicada se realizó la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud, encontrÆndose los siguientes 
documentos mÆs relevantes: 

NO Documento TItulo 
Fecha de

 publicación* 

Dl JP 10017851 "Tire puncture preventive" 1998-01-20 

D2 US 4116895 "Puncture sealant composition" 1978-09-26 

4. Anªlisis de patentabilidad (artIculo 14 D486) 

Nivel inventivo (artIculol8 D486) 

1) ReivindicaciOn 1 de la solicitud en estudio: 

La reivindicación independiente 1 de  la presente solicitud enseæa lo siguiente: 

"Un se//ante para impedir pinchazos que es Ilenado en una cÆmara de se//ante (6) 
definido para extenderse a lo largo de la periferia exterior de una cÆmara de aire (5) 
en una Ilanta (T), dicho se//ante tiene una viscosidad en e/ rango de 25 a 35 dPa’s, y 
un Indice tixotrOpico en e/ rango de 6,5 a 11, 0, donde dicho se//ante comprende 65% 
en peso de agua, 30% en peso de propi/englicol, 2.0% en peso de un espesante, 
0.5% en peso de una fibra de nylon, 1.4% en peso de una fibra de algodón, 0.5% 
en peso de un po/vo de cerÆmica, y 0.1% en peso de un tinte". 
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2) El documento JP 10017851 (nombrado de ahora en adelante como Dl) se 
refiere a una composicion para impedir pinchazos en Ilantas, compuesta p01: 

20 a 100 partes por peso de glicol con 2 a 4 Ætomos de carbono tal como el 
propileng I icol, 

5 a 30 partes por peso de alcohol polivinilico, que proporciona la viscosidad 
adecuada a la composición, 

I a 20 partes por peso de una pluralidad de tipos de fibras cortas, 

en correspondencia 100 partes por peso de agua, 

y el contenido adicional de un tinte, segün lo requiera. 

Se observa que el documento Dl no define un valor de viscosidad o de un mndice 
tixotrópico, pero debido a la similitud entre la composiciôn ensenada en la presente 
solicitud y la descrita en el documento Dl, se puede estimar que la composición para 
impedir pinchazos en Ilantas expuesta en Dl, satisface los valores del rango de 
viscosidad e indice tixotrópico definidos en la  reivindicaciOn I de la presente 
solicitud. 

Ver el resumen del documento Dl en el folio 122. 

3) Por otra parte, el documento US 4116895 (nombrado de ahora en adelante 
como D2) divulga el uso de un agente tixotrOpico incorporado a la composiciôn, para 
prevenir el efecto de cargas por fuerzas centrifugas debido a un fluido no uniforme 
del sellante cuando la Ilanta viaje a altas velocidades, lo que afectarla el balanceo de 
la Ilanta. 

Es de notar, que el documento D2 tambiØn sugiere que la composicion tenga una 
viscosidad definida en 3500 cps (centipoise), equivalentes a 35 dPa�s. 

Ver el resumen, columna 2 renglones 10 a 14, columna 6 renglones 44 a 56, 
columna 8 renglOn 1, columna 9 renglOn 68, del documento D2 en folios 123 a 127. 

4) Teniendo en cuanta que el problema tØcnico que resuelve la solicitud en estudio, 
consiste en impedir el desbalanceo que se genera en las Ilantas de los vehIculos al 
usarse sellantes contenidos en su cÆmara de aire y la generacion de vibraciones y 
ruido al rodar la Ilanta, en especial a alta velocidad, se observa que el documento Dl 
propone tambiØn solucionar este problema tØcnico mediante el uso de un sellante 
que impide pinchazos en las Ilantas, introducido en la cÆmara de aire y que tiene una 
composiciOn similar a la enseæada por la presente solicitud. 

Se observa que complementando la solución propuesta  por Dl con en el documento 
D2, que divulga el uso de una composiciôn sellante con un agente tixotrôpico 
incorporado y una viscosidad de 35 dPa’s, una persona del oficio normalmente 
versada en la materia tØcnica correspond iente, utilizando lo revelado en Dl y D2 e 
inspirada en el problema tØcnico a solucionar, podria deducir la misma solución 
propuesta por la presente solicitud, por lo que carecerla de nivel inventivo. 



De acuerdo a lo anterior Ia solicitud en estudio se veria afectada por falta de nivel 
inventivo. 

6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asI: 

N° Documento N° 
Reivindicaciones Requisito que afecta 

afectadas  

Dl JP 10017851 1 Nivel inventivo 

D2 US 4116895 1 Nivel inventivo 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dIas 
contados a partir de la fecha de notificaciôn de la presente comunicaciôn. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegarÆ Ia patente. 

NotifIquese el presente oficio c rme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del tItto pri ro gre la Circular Unica No 10 de 2001. 

ALIX CARMENZ.KCESPEDES DE VERGEL 
Jefe de Division de Nuevas Creaciones 

El anterior rqerirniento fue notificado por fijaciOn en lista, de fecha 
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