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USA 
[350] 

Univ Akron [31]; 
Johns Hopkins Univ [28]; 
Univ Cincinnati [18]; 
NIOSH [16]; 
US FDA [14]; 
SUNY Stony Brook [14]; 

Hamilton, R G [27]; 
Toki, S [13]; 
Yeang, H Y [12]; 
Kohjiya, S [12]; 
Cornish, K [11] 

A topical cream containing a zinc gel (allergy guard) as a 
prophylactic against latex glove-related contact dermatitis [2]; 
Allergen concentration in natural rubber latex [2]; 
The effect of natural rubber crosslink density on real time 
birefringence, true stress and true strain behavior [1]; 
Characterization of elastomeric blends by Atomic Force 
Microscopy [1]; 
Dynamically vulcanized blends of oil-resistant elastomers with 
HNBR [1] 

Rubber Chem. Technol [45]; 
J. Allergy Clin. Immunol [40]; 
J. Appl. Polym. Sci [17]; 
Macromolecules [14]; 
Ann. Allergy Asthma Immunol [13] 

natural rubber [32]; 
latex [26]; 
latex allergy [25]; 
natural rubber latex [20]; 
rubber [20] 

India 
[318] 

Mahatma Gandhi Univ [73]; 
Indian Inst Technol [66]; 
Cochin Univ Sci & Technol 
[49]; 
Rubber Res Inst India [34]; 
Natl Chem Lab [14]; 
Natl Inst Technol [14]; 
CMS Coll [12] 

Thomas, S [65]; 
Bhowmick, A K [29]; 
Joseph, R [29]; 
Joseph, K [15]; 
Unnikrishnan, G [14] 

1,3,5-trihydroxy benzene as a surface modifier of carbon black and 
its effect on the filler-rubber interaction [1]; 
Dynamical mechanical analysis of sisal/oil palm hybrid fiber-
reinforced natural rubber composites [1]; 
Investigation on interfacial adhesion of short sisal/coir hybrid fibre 
reinforced natural rubber composites by restricted equilibrium 
swelling technique [1]; 
The effect of silane coupling agents on the viscoelastic properties 

J. Appl. Polym. Sci [104]; 
J. Mater. Sci [17]; 
Rubber Chem. Technol [13]; 
Plast. Rubber Compos [12]; 
J. Elastomer Plast [12] 

mechanical properties [48]; 
natural rubber [44]; 
composites [26]; 
rubber [26]; 
blends [24] 
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of rubber biocomposites [1]; 
Investigations on sorption, diffusion and permeation of chloro-
alkanes and -alkenes through fluoroelastomeric membranes [1] 

Thailand 
[201] 

Mahidol Univ [85]; 
Chulalongkorn Univ [53]; 
Prince Songkla Univ [41]; 
King Mongkuts Univ Technol 
Thonburi [25] Natl Met & 
Mat Technol Ctr [15] 

Nakason, C [24]; 
Sombatsompop, N 
[20]; 
Kaesaman, A [19]; 
Sakdapipanich, J T 
[18] 

Dynamics of labour transformation: Natural rubber in Southeast 
Asia [1]; 
Characterization of epoxidized natural rubber by 2D NMR 
spectroscopy [1]; 
The grafting of maleic anhydride onto natural rubber [1]; 
Ionic conductivity of highly deproteinized natural rubber having 
various amount of epoxy group mixed with lithium salt [1]; 
Ionic elastomer blends of zinc salts of maleated natural rubber and 
carboxylated nitrile rubber: Effect of grafted maleic anhydride [1] 

J. Appl. Polym. Sci [83]; 
Polym. Test [17]; 
Rubber Chem. Technol [15]; 
Eur. Polym. J [9]; 
Polymer [7] 

natural rubber [55]; 
rubber [35]; 
mechanical properties [24]; 
blends [13]; 
rheological properties [11] 

Japan 
[169] 

Kyoto Univ [46]; 
Kyoto Inst Technol [34]; 
Nagaoka Univ Technol [25]; 
Tokyo Univ Agr & Technol 
[8] 

Ikeda, Y [33]; 
Kohjiya, S [33]; 
Kawahara, S [25]; 
Tosaka, M [18]; 
Isono, Y [14] 

Characterization of epoxidized natural rubber by 2D NMR 
spectroscopy [1]; 
The in situ reaction of PSBR and the correlation study of hybrid 
elastomer [1]; 
Ionic conductivity of highly deproteinized natural rubber having 
epoxy group mixed with alkali metal salts [1]; 
Ionic conductivity of highly deproteinized natural rubber having 
various amount of epoxy group mixed with lithium salt [1]; 

J. Appl. Polym. Sci [21]; 
Rubber Chem. Technol [18]; 
Polymer [13]; 
Macromolecules [7]; 
Biomacromolecules [7] 

natural rubber [39]; 
rubber [12]; 
silica [8]; 
crystallization [6]; 
mechanical properties [6] 
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Isolation and identification of some unknown substances in 
disposable nitrile-butadiene rubber gloves used for food handling 
[1] 

Germany 
[162] 

Rhein Westfal TH Aachen 
[19]; 
Univ Halle Wittenberg [14]; 
Univ Munster [14]; 
Ruhr Univ Bochum [14]; 
Univ Kaiserslautern [8]; 

Raulf-Heimsoth, M 
[18]; 
Blumich, B [18]; 
Karger-Kocsis, J [17]; 
Demco, D E [15]; 
Rihs, H P [9] 

Allergen concentration in natural rubber latex [2]; 
Characterization of elastomer networks by NMR parameters part I 
[1]; 
Investigation of the elastomer-foam production with single-sided 
NMR [1]; 
Investigations on permeation of mitomycin C through double 
layers of natural rubber gloves [1]; 
Economic Analyses of rubber and tea plantations and rubber-tea 
intercropping in Hainan, China [1] 

J. Appl. Polym. Sci [12]; 
Macromolecules [11]; 
Int. Arch. Allergy Immunol [8]; 
J. Allergy Clin. Immunol [8]; 
Allergy [7] 

latex allergy [16]; 
rubber [11]; 
natural rubber [9]; 
natural rubber latex [8]; 
latex [8] 

Malaysia 
[160] 

Univ Sains Malaysia [77]; 
Univ Kebangsaan Malaysia 
[25]; 
Malaysian Inst Nucl Technol 
Res [16]; 
Rubber Res Inst Malaysia 
[13]; 
Malaysian Rubber Board [8]; 

Ismail, H [55]; 
Yeang, H Y [15]; 
Ratnam, C T [14]; 
Arif, S A M [12]; 
Ishiaku, U S [12] 

Effect of multi-wall carbon nanotubes on the mechanical properties 
of natural rubber [2]; 
Allergen concentration in natural rubber latex [2]; 
Dynamic vulcanization of rubberwood-filled polypropylene/natural 
rubber blends [1]; 
The effect of HVA-2 addition on the properties of PP-EPDM-NR 
ternary blends [1]; 
The effect of paper sludge content and size on the properties of 

Polym.-Plast. Technol. Eng [30]; 
Polym. Test [17]; 
J. Appl. Polym. Sci [16]; 
J. Allergy Clin. Immunol [10]; 
Polym. Int [7] 

natural rubber [38]; 
mechanical properties [27]; 
polypropylene [15]; 
blend [12]; 
curing characteristics [12] 
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Univ Malaya [7] polypropylene (PP) - Ethylene propylene diene terpolymer 
(EPDM) composites [1] 

Peoples R 
China 
[151] 

S China Univ Technol [18]; 
S China Trop Agr Prod Proc 
Res Inst [16]; 
Shanghai Jiao Tong Univ 
[15]; 
Beijing Univ Chem Technol 
[14]; 
Chinese Acad Sci [12]; 
E China Univ Sci & Technol 
[8]; 
Zhanjiang Ocean Univ [6] 

Li, S D [18]; 
Zhang, Y [14]; 
Zhang, Y X [14]; 
Zhang, L Q [11]; 
Zhong, J P [10] 

Investigation on magnetorheological elastomers based on natural 
rubber [1]; 
Economic Analyses of rubber and tea plantations and rubber-tea 
intercropping in Hainan, China [1]; 
The in situ reaction of PSBR and the correlation study of hybrid 
elastomer [1]; 
Effect of 2-mercaptobenzothiazole level on kinetics of natural 
rubber vulcanization [1]; 
Kinetics of natural rubber vulcanization in the end stage of curing 
period [1] 

J. Appl. Polym. Sci [54]; 
Acta Polym. Sin [10]; 
Macromol. Mater. Eng [5]; 
Polym. Test [5]; 
J. Macromol. Sci. Part B-Phys [4] 

natural rubber [25]; 
rubber [22]; 
mechanical properties [12]; 
vulcanization [11]; 
nanocomposites [10] 

France 
[144] 

Univ Maine [17]; 
Univ Grenoble 1 [9]; 
Hop Tenon [9]; 
ESPCI [8]; 
CNRS [7]; 
Ecole Super Phys & Chim Ind 
Ville Paris [6] 

Derouet, D [13]; 
Bokobza, L [12]; 
Dufresne, A [12]; 
Bonfils, F [8]; 
Brosse, J C [8] 

Occupational contact urticaria and protein contact dermatitis [2]; 
Risk factors for latex allergy. Diagnostic assessment of aprotinine 
hypersensitivity [2]; 
A fracture criterion of rubber-like materials under plane stress 
conditions [1]; 
A theoretical model for the diffusion-limited thermal oxidation of 
elastomers at medium temperatures [1]; 

Polymer [13]; 
J. Appl. Polym. Sci [12]; 
Rev. Fr. Allergol. Immunol. Clin 
[9]; 
Macromolecules [7]; 
Biomacromolecules [6] 

natural rubber [22]; 
rubber [15]; 
latex [12]; 
elastomers [9]; 
reinforcement [8] 
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Investigations on natural rubber filled with multiwall carbon 
nanotubes [1] 

South Korea 
[97] 

Chonbuk Natl Univ [22]; 
Kumho Res & Dev Ctr [11]; 
Chungnam Natl Univ [10]; 
Sejong Univ [10]; 
Korea Inst Machinery & Mat 
[8]; 
Chonnam Natl Univ [7]; 
Kumho Life & Environm Sci 
Lab [5] 

Choi, S S [24]; 
Nah, C [18]; 
Kim, W D [6]; 
Woo, C S [5]; 
Chang, Y W [5] 

The effects of filler content on cure and mechanical properties of 
dichlorocarbene modified styrene butadiene rubber/carbon black 
composites [1]; 
The foaming characteristics and physical properties of natural 
rubber foams: Effects of carbon black content and foaming 
pressure [1]; 
The micromorphology and protein characterization of rubber 
particles in Ficus carica, Ficus benghalensis and Hevea brasiliensis 
[1]; 
Characterization of functionalized styrene-butadiene rubber by 
flow field-flow fractionation/light scattering in organic solvent [1]; 
Isolation of stress-related genes of rubber particles and latex in fig 
tree (Ficus carica) and their expressions by abiotic stress or plant 
hormone treatments [1] 

J. Appl. Polym. Sci [19]; 
Polym. Int [8]; 
Bull. Korean Chem. Soc [5]; 
Korea Polym. J [5]; 
J. Ind. Eng. Chem [4] 

natural rubber [8]; 
rubber [8]; 
fatigue life [6]; 
bound rubber [5]; 
silica [5] 
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England 
[92] 

Univ Loughborough [8]; 
Loughborough Univ Technol 
[8]; 
Univ Cambridge [5]; 
Univ London Imperial Coll 
Sci Technol & Med [4]; 
Univ Newcastle Upon Tyne 
[4]; 
Univ Sheffield [4]; 
St Thomas Hosp [4] 

Ansarifar, A [8]; 
Cullinan, P [5]; 
Thomas, A G [4]; 
Ellis, R J [4]; 
White, J R [3] 

Cataract surgery for natural rubber latex allergic patients [2]; 
The effect of low-temperature crystallization on the mechanical 
behavior of rubber [1]; 
Investigations on the use of protective coating material as an 
antiozonant for natural rubber under static deformation [1]; 
Investigative methods for natural rubber latex allergy in the UK 
[1]; 
The Nocardia salmonicida clade, including descriptions of 
Nocardia cummidelens sp nov., Nocardia fluminea sp nov and 
Nocardia soli sp nov [1] 

J. Appl. Polym. Sci [7]; 
Rubber Chem. Technol [6]; 
Int. J. Adhes. Adhes [5]; 
Plast. Rubber Compos [5]; 
Ann. Occup. Hyg [4] 

natural rubber [9]; 
natural rubber latex [6]; 
allergy [5]; 
rubber [5]; 
rubbers [5] 



 9 

���)���"�����Q��Rก��*��  ��
���������"&��&� �"�-�+���ก���+������,��R� 77 
��T�  TC=Times Cited 
 
�)2�������0.
'�� �&
�!�ก�-�. Arroyo, M. *�ก��&��
�� Inst Polymer Sci & Technol, Madrid 
����������  
��
����
�  Organo-montmorillonite as substitute of carbon black in 

natural rubber compounds  ��$	�$�5��������-�.  POLYMER  ��-�. April  2003 
 
PT J 
AU Arroyo, M 
   Lopez-Manchado, MA 
   Herrero, B 
TI Organo-montmorillonite as substitute of carbon black in natural rubber 
   compounds 
SO POLYMER 
LA English 
DT Article 
DE organomontmorillonite; nanocomposite; natural rubber 
ID LAYERED SILICATE NANOCOMPOSITES; NYLON-6 CLAY HYBRID; BEHAVIOR 
AB The use of octadecylamine modified montmorillonite as substitute of 
   carbon black in natural rubber (NR) compounds is studied. Rubber with 
   10 parts per hundred resin (phr) of pristine (clay) and octadecylamine 
   modified montmorillonite (organoclay) were compared with 10 and 40 phr 
   carbon black as filler. The modified silicate is analysed by X-ray, 
   FTIR and thermogravimetric analysis. Vulcametric curves show that the 
   organoclay and carbon black accelerate the vulcanization reaction and, 
   furthermore, give rise to a marked increase in the torque, indicating a 
   higher degree of crosslinking as was also confirmed by swelling 
   measurements and DSC. The vulcanisation rate and torque value of the 
   organoclay compound are sensibly higher than the carbon black compound 
   even at high contents (40 phr). Mechanical characterization shows the 
   strong reinforcing effect of both fillers up to 350% in the strength in 
   relation to NR. The mechanical properties of NR with 10 phr organoclay 
   are comparable to the compound with 40 phr carbon black. Moreover, the 
   organoclay improves the strength of the NR without hardly any reduction 
   in the elasticity of the material. (C) 2003 Elsevier Science Ltd. All 
   rights reserved. 
C1 Inst Polymer Sci & Technol, Madrid 28006, Spain. 
RP Arroyo, M, Inst Polymer Sci & Technol, C Juan Cierva 3, Madrid 28006, 
   Spain. 
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# Records  # Instances  Author Affiliation (Name) 

1 85 133 Mahidol Univ  
2 80 84 Univ Sains Malaysia 
3 73 73 Mahatma Gandhi Univ  

4 66 79 Indian Inst Technol 
5 53 68 Chulalongkorn Univ  

6 53 62 Cochin Univ Sci & Technol, India 
7 46 47 Kyoto Univ  
8 41 45 Prince Songkla Univ 
9 34 35 Kyoto Inst Technol  
10 34 34 Rubber Res Inst India 
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Cross-Correlation Map

Author Affiliation (Name) (to...
Title (NLP) (Phrases)

Top links shown
> 0.75 1 (0)
0.50 - 0.75 2 (0)
0.25 - 0.50 6 (24)
< 0.25 0 (12)

Univ Sains MalaysiaUniv Sains Malaysia

Rubber Res Inst IndiaRubber Res Inst India

Prince Songkla UnivPrince Songkla Univ

Mahidol UnivMahidol Univ

Mahatma Gandhi UnivMahatma Gandhi Univ

Kyoto UnivKyoto Univ

Kyoto Inst TechnolKyoto Inst Technol
Indian Inst TechnolIndian Inst Technol

Cochin Univ Sci & TechnolCochin Univ Sci & Technol

Chulalongkorn UnivChulalongkorn Univ

Title (NLP) (Phrases)

 17 effect
 15 properti
 15 effects
 14 mechanic
  8 characte

Title (NLP) (Phrases)

  8 natural 
  6 effect
  4 blends
  2 characte
  2 bonding 

Title (NLP) (Phrases)

  9 effect
  8 thermopl
  5 reactive
  5 morpholo
  4 expressi

Title (NLP) (Phrases)

 21 natural 
  8 effect
  7 structur
  7 morpholo
  6 mechanic

Title (NLP) (Phrases)

  9 natural 
  8 blends
  7 effect
  6 blend ra
  6 studies

Title (NLP) (Phrases)

  7 natural 
  5 crystall
  4 supercri
  4 strain-i
  4 uniaxial

Title (NLP) (Phrases)

  5 natural 
  5 strain-i
  4 crystall
  4 supercri
  3 natural 

Title (NLP) (Phrases)

 14 effect
  7 natural 
  6 properti
  4 filler
  3 studies

Title (NLP) (Phrases)

  9 natural 
  9 mechanic
  7 rubber f
  6 effect
  5 use

Title (NLP) (Phrases)

 17 natural 
  6 preparat
  4 hydrogen
  3 natural 
  3 characte

 
 !�U,���"� 5  !��"� Cross Correlation  ���
������&����  ������� Top 10 Affiliation x Title 
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Auto-Correlation Map

Author Affiliation (Name) (Cl...

Top links shown
> 0.75 0 (0)
0.50 - 0.75 0 (0)
0.25 - 0.50 1 (0)
< 0.25 3 (1)

Prince Songkla UnivPrince Songkla Univ

Natl Met & Mat Technol CtrNatl Met & Mat Technol Ctr

Mahidol UnivMahidol Univ

King Mongkuts Univ Technol ThonburiKing Mongkuts Univ Technol Thonburi

Chulalongkorn UnivChulalongkorn Univ

Author Affiliation (Name) (Cl...

 41 Prince S
 10 Chulalon
  5 Mahidol 
  3 Univ Twe
  2 Thaksin 

Author Affiliation (Name) (Cl...

 15 Natl Met
 14 Mahidol 
  1 Res & De
  1 Kyoto Un
  1 Japan At

Author Affiliation (Name) (Cl...

 85 Mahidol 
 14 Natl Met
  9 Nagaoka 
  5 Prince S
  5 Univ Mai

Author Affiliation (Name) (Cl...

 24 King Mon
  1 Mahidol 

Author Affiliation (Name) (Cl...

 53 Chulalon
 10 Prince S
 10 Univ Wat
  4 Case Wes
  3 Mahidol 

 
 !�U,���"� 6   !��"� Auto-Correlation   ���
������&���� �W����/��������-�� 5 �������� 

�"��"ก��������������������
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�����������"� 2 ��ก������������ Patent Documents ������ �������
��� ������ 6,689 ������ 
 
�������� �.ก��� �	�+	����!&��(3��-�.
 Natural Rubber 0.
����/.���	ก�  
 
Patent Number US7307116  Granted Date December 11, 2007 
Title Rubber composition for breaker and pneumatic tire using the same 
US. Classifications  524/398 152/537 
Assignee Sumitomo Rubber Industries, Ltd. 
Inventor Mizuno; Yoichi|Kawase; Masato|Uchida; Mamoru|Kikuchi; Naohiko 
Filed Date 21/5/2002  JP 
References Cited  EP343254A1 EP1074582A1 JP1113233 JP1168505A2 JP7258476A2 
JP10287772 DE60200904C0 DE60200904T2 EP1260384A2 EP1260384A3 EP1260384B1  
International Class: C08K 5/04 
Priority Date : 21/5/2001 

Abstract    To provide a rubber composition for breaker having balanced properties among 
rigidity, heat resistance, adhesiveness, humid aging adhesion and elongation, and a pneumatic tire 
having a breaker layer or a belt layer comprising the rubber composition. A rubber composition 
for breaker comprises 55 to 65 parts by weight of carbon black, 5 to 15 parts by weight of silica, 
3.5 to 4.5 parts by weight of sulfur, at least 0.08 part by weight of cobalt, a resorcinol resin and a 
methylene donor based on 100 parts by weight of a rubber component containing a natural rubber 
and/or an isoprene rubber as a main component.  

What is claimed is : 

1. A breaker comprising a rubber composition comprising 55 to 65 parts by weight of 
carbon black, 5 to 13 parts by weight of silica, 3.5 to 4.5 parts by weight of sulfur, at least 
0.08 part by weight of cobalt stearate, a resorcinol resin and a methylene donor based on 
100 parts by weight of a rubber component containing a natural rubber and/or an isoprene 
rubber as a main component. 

2.  The breaker of claim 1, wherein said carbon black has an iodine adsorption amount of 70 
to 120 g/kg and a dibutyl plithalate (DEP) oil absorption amount of 70 to 125 ml/100 g. 
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3.  The breaker of claim 1, wherein an amount of the resorcinol resin is 0.5 to 3.0 parts by 
weight and an amount of the methylene donor is 0.5 to 3.0 parts by weight.  

4. The breaker of claim 2, wherein an amount of the resorcinol resin is 0.5 to 3.0 parts by 
weight and an amount of the methylene donor is 0.5 to 3.0 parts by weight.  

5. A pneumatic tire having the breaker of claim 1.  
6. The breaker of claim 1, wherein said carbon black has an iodine adsorption amount of 75 

to 115 g/kg and a dibutyl phthalate (DBP) oil absorption amount of 75 to 115 ml/100 g.  
7. The breaker of claim 1, wherein the carbon black is present in an amount of 57 to 63 

parts by weight.  
8. The breaker of claim 1, wherein the silica is present in an amount of 8 to 13 parts by 

weight.  
9. The breaker of claim 1, wherein the sulfur is present in an amount of 3.7 to 4.3 parts by 

weight.  
10. The breaker of claim 1, wherein the cobalt is present in an amount of 0.10 to 0.20 parts 

by weight.  
11. The breaker of claim 1, wherein said carbon black has an iodine adsorption amount of 75 

to 115 g/kg and a dibutyl phthalate (DBP) oil absorption amount of 75 to 115 ml/100 g; 
wherein the carbon black in present in an amount of 57 to 63 parts by weight; wherein 
the silica is present in an amount of 8 to 13 parts by weight; wherein the sulfur is present 
in an amount of 3.7 to 4.3 parts by weight; and wherein the cobalt is present in an amount 
of 0.10 to 0.20 parts by weight.  

12. The breaker of claim 11, wherein an amount of the resorcinol resin is 0.5 to 3.0 parts by 
weight and an amount of the methylene donor is 0.5 to 3.0 parts by weight.  

13. A pneumatic tire having a breaker of claim 12.  
14. The breaker of claim 1, wherein the proportion of methylene donor to resorcinol resin 

ranges from 2:1 to 1:1.  
15. A pneumatic fire having a breaker of claim 14.  
16. The breaker of claim 11, wherein the proportion of methylene donor to resorcinol resin 

ranges from 2:1 to 1:1.  
17. A pneumatic tire having a breaker of claim 16. 
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!)ก�����
����� ��ก������������ �������
��� ������ 6,689  ������ �+���
��������*�� Delphion 
 

Top 10 Assignees 

Assignee Item % 
Bridgestone Corp. 923 12.3 
Yokohama Rubber Co Ltd. 505 6.7 
Sumitomo Rubber Ind Ltd. 477 6.3 
GoodYear Tire&Rubber Comp. 138 1.8 
Toyo Tire & Rubber Co.Ltd. 137 1.8 
Japan Synthetic Rubber Co. Ltd. 105 1.4 
Sumitomo Chem Co Ltd. 99 1.3 
Nitto Electric Ind. Co. Ltd. 83 1.1 
Tokai Rubber Ind. Ltd. 68 0.9 
Bando Chem Ind. Ltd. 65 0.8 
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 Bar Chart 
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�-. Text Mining 0.
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3	B/��-�. Ichikawa Naoya *#�����	�+	�������C(ก��.
���= 53 ��-�.
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Delphion Integrated View /��0�.��! Delphion  �3
���!
�.��30.
�.ก����	�+	���� 1 ��-�.
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�#���-�.�"�
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�( ( target/focus patent ) 
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0�.��!ก��.��
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 �� Backward citation 5��&�
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 Forward citation  ��)I�$��1 �3
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 (Assignee) )�
"����0.
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.(����ก�����1�K ( key invention to an industry ) 
 
���j��-�� Thai RubberLatex Corporation ����������������"������ก������������/)ก WO 3 ������ 
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+������	ก��������$.!	;."L)��� ���'&��ก����!��;�L� !��   2540 
- ก��3�3 )!
��
+������	 5���)2���
��L	� 2540 
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