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GAUDETTE, Administrative Patent Judge. 
 
 

DECISION ON APPEAL 

This is an appeal from the Examiner’s final rejection of claims 1-10, 

the only claims pending in this application.  We have jurisdiction over the 

appeal pursuant to 35 U.S.C. § 6(b).        

Appellants’ invention relates to a thermoplastic, thermally-conductive 

composition for use in an article designed to dissipate heat, for example, a 
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thermal interface to a heat-generating electronic component.  Independent 

claim 1 is illustrative of the invention and is reproduced below: 

1. A thermoplastic, thermally-conductive composition, 
 comprising: 

 
 a) about 20% to about 80% by weight of a thermoplastic 

 elastomer matrix, said matrix forming a network; 
 
 b) about 25% to about 60% by weight of a first thermally-

 conductive, filler material having an aspect ratio of about 10:1 or 
 greater; 

 
 c) about 5 to about 50% by weight of a phase change 

 material, said phase change material being capable of changing from a 
 solid state to a liquid state and from a liquid state to a solid state 
 within a temperature range of about 10ºC to about 115ºC; and 

 
 d) about 10% to about 25% by weight of a second thermally-

 conductive, filler material having an aspect ratio of about 5:1 or less, 
 wherein the composition has a thermal conductivity of greater than 3 
 W/mºK, 

 
 wherein said phase change material is contained within said 

 network formed by said elastomer matrix such that said phase change 
 material in said liquid state is retained in said network thereby 
 preventing said liquid phase change material from flowing out of said 
 network within said composition. 

 
The Examiner relies on the following prior art references to show 

unpatentability: 

MuCullough   US 6,048,919   Apr. 11, 2000 
Duvall   US 6,391,442 B1   May 21, 2002 
 

The Examiner made the following rejection: 

Claims 1-10 under 35 U.S.C. § 103(a) as unpatentable over Duvall in 

view of McCullough. 
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ISSUE 

The Examiner contends that it would have been obvious to modify 

Duvall’s composition to include the filler materials disclosed in 

McCullough.  Appellants contend that Duvall fails to disclose an elastomer 

matrix forming a network in which the phase change material is contained.  

The issue for us to decide is:  Has the Examiner shown that Duvall’s 

composition inherently possesses the claimed structure? 

For the reasons discussed below, we answer this question in the 

affirmative.  Accordingly, we affirm the Examiner’s rejection of claims 1-

10. 

RELEVANT FINDINGS OF FACT (“FF”) 

1) Duvall discloses a thermal interface material composed of a 

thermally conductive filler and a phase change material.  (Col. 5, 

ll. 29-30). 

2) Duvall indicates that the thermally conductive filler can be a 

mixture and should be “selected from a variety of materials.”  (Col. 

5, ll. 31-36). Suitable thermally conductive filler include “boron 

nitride, aluminum oxide, nickel powder, copper flakes, graphite 

powder, powdered diamond and combinations thereof.”  (Claim 

15).  The bulk conductivity of the mixture of thermally conductive 

fillers should be between 0.5 and 1000 W/m-ºK (col. 5, ll. 36-37). 

3) Duvall states that the particle size distribution and filler 

loading should be selected to maximize packing, thereby 

producing the most efficient thermal conductance.  (Col. 5, ll. 41-

44).   
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4) Duvall describes the phase change material as “a mixture of 

two or more compatible components or materials that undergoes a 

reversible solid-liquid phase change at the operating temperature of 

the heating device.”  (Col. 5, ll. 47-50).  Duvall notes that typical 

operating temperature is 50°C to 100ºC.  (Col. 5, ll. 56-57). 

5) The first component of Duvall’s phase change material is a 

polymer component, which may be a single or multi-component 

elastomer consisting of one or more of silicone, acrylic, natural or 

synthetic rubber, or other appropriate elastomeric materials.  (Col. 

5, l. 66-col. 6, l. 4).   

6) Duvall’s polymer component “provides the phase change 

material with body (viscosity) to prevent the melting point 

component and filler from flowing out from between the heat sink 

and the microprocessor heat source.  It thus acts as a viscosity 

controller.”  (Col. 6, ll. 28-32). 

7) The second component of Duvall’s phase change material is 

a melting point component which is said to influence the melting 

point of the phase change material in order to achieve a melting 

point at around the operating temperature.  (Col. 6, ll. 12-16). 

8) The viscosity of the melting point component drops as the 

polymer component dissolves in it allowing the material to flow 

and wet adjacent surfaces of a heat sink and microprocessor heat 

source.  (Col. 6, ll. 38-44). 

9) In a preferred embodiment, Duvall’s thermal interface 

material comprises 10-80% polymer, 10-80% thermally conductive 
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filler, and 10-80% melting point component.  (Col. 6, l. 61-col. 7, l. 

1).  

10) McCullough discloses a thermally conductive composite 

material that is easily moldable or castable.  (Col. 1, ll. 6-8). 

11) McCullough discloses using a first thermally conductive 

filler having a relatively high aspect ratio of at least 10:1 and a 

second thermally conductive filler having a relatively low aspect 

ratio of 5:1 or less, in amounts of 25 to 60 vol. % and 10 to 25 vol. 

%, respectively.  (Col. 2, ll. 25-30).  

12) According to McCullough, the low aspect ratio filler fills the 

voids between the high aspect ratio filler.  As a result, the number 

of interfaces and base matrix thickness between filler members is 

reduced, thereby providing a thermally composite material having 

improved thermal conductivity and performance.  (Col. 2, ll. 36-

42). 

13) McCullough “preserves the advantages of prior art thermally 

conductive plastic compositions” (col. 2, ll. 9-10), which include 

“a polymer base matrix loaded with a granular material, such as 

boron nitride” (col. 1, ll. 38-39), and exemplifies the same (see, 

e.g., Fig. 1, col. 3, ll. 1-3 and col. 3, l. 38 – col. 4, l. 6).  

14) McCullough discloses an example in which the high aspect 

ratio filler is carbon flakes with an independent thermal 

conductivity of 800 W/m-ºK and the low aspect ratio filler is boron 

nitride granules with an independent thermal conductivity of 400 

W/m-ºK (col. 5, l. 65 –col. 6, l. 5).  
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15) McCullough discloses the material for the high aspect ratio 

filler and the low aspect ratio filler can also be aluminum, alumina, 

copper, magnesium, brass and carbon flakes.  (Col. 5, ll. 23-50).  

16) The Specification discloses that “[i]n preparing the 

compositions of this invention, the filler and phase change 

materials are intimately mixed with the non-conductive 

thermoplastic elastomer matrix.”  (Specification [0026]).  

17) The Specification teaches that “[t]he thermoplastic 

elastomer matrix of the thermally-conductive composition 

(interface) is important, because it provides a network for 

containing the liquid phase change material and prevents it from 

flowing out of the interface.”  (Specification [0025]).  

ANALYSIS AND CONCLUSIONS 

The Examiner found that Duvall discloses the invention as claimed 

with the exception of an explicit disclosure of the use of a blend of high and 

low aspect ratio thermally conductive fillers.  (Answer 4).  In particular, the 

Examiner found that Duvall’s “polymer” and “melting point component” 

meet the limitations of the claimed “thermoplastic elastomer matrix” and 

“phase change material,” respectively.1  The Examiner relies on 

McCullough for a disclosure of a thermally conductive composition 

comprising 25-60% by volume of fillers having a high aspect ratio of at least 

10:1 and 10-25% by volume of fillers having a low aspect ratio of 5:1 or 

less.  (Answer 4).  The Examiner’s position is that it would have been 

 
1 Duvall refers to the polymer and melting point component collectively as 
“the phase change material.” 
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obvious to one of ordinary skill in the art at the time of the invention to have 

used McCullough’s blend of fillers in the thermal interface material of 

Duvall.  According to the Examiner, the motivation for this combination is 

Duvall’s desire to use fillers that maximize packing to produce the most 

efficient thermal conductivity and McCullough’s teaching that the disclosed 

blend of fillers provides superior thermal conductivity due to the decrease in 

the number of interfaces and base matrix thickness between filler members.  

(Answer 4). 

Appellants contend that the Examiner’s rejection is improper because 

Duvall’s composition fails to meet the claim 1 limitation requiring that the 

phase change material be contained within a network formed by the 

elastomer matrix.  (Br. 6).  According to Appellants, the thermoplastic 

elastomer matrix of the present invention “creates an array of small 

encapsulating pockets that contain the phase change material.” (Br.  6).  

Appellants contend that Duvall’s polymer material cannot encapsulate the 

melting point component because the melting point component and polymer 

both melt at the operating temperature range of the heat source.  (Br. 6).  

Thus, Duvall’s melting point component is dissolved in the polymer, not 

contained within a network formed by the polymer matrix as required by 

claim 1.  (Br. 6).  Appellants reference, for example, Duvall’s disclosure that 

“[t]he melting point component melts at around the operating temperature 

and dissolves the polymer component in the melting point component.”  

(Br. 5, (quoting Duvall, col. 6, ll. 38-47)). 

During prosecution, claims are given their broadest reasonable 

construction in light of the Specification from the standpoint of one of 
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ordinary skill in the art.  See In re American Academy of Science Tech 

Center, 367 F.3d 1359, 1364, 70 USPQ2d 1827, 1830 (Fed. Cir. 2004).   

We are in agreement with the Examiner’s conclusion that the language of 

claim 1, when given its broadest reasonable construction, reads on all phase 

change materials present in a network, regardless of whether they are 

dissolved.  (See Answer 5).  Appellants have not identified any language in 

the Specification or claims, or produced other evidentiary support for their 

contention that the claim language requires encapsulation of the phase 

change material in the thermoplastic elastomer matrix.  Rather, the 

Specification’s broad disclosure that the materials are “intimately mixed” 

(FF 15) suggests that the claim phrase “wherein said phase change material 

is contained within said network formed by said elastomer matrix” 

encompasses dissolving the elastomer in the phase change material in the 

same manner taught by Duvall.  

In any event, the Examiner’s finding that Duvall uses the same 

materials for the polymer and melting point component as Appellants use for 

the thermoplastic elastomer matrix and phase change material, provides a 

reasonable basis on which to conclude that Duvall’s composition and the 

claimed composition possess substantially the same structure.  The kinds and 

amounts of materials used in the composition of Duvall are the same kinds 

and amounts of materials used by Appellants, i.e., the weight percentages of 

elastomer, thermally conductive filler (total), and phase change material of 

Duvall overlap or encompass those of appealed claim 1 (see FF 1, 2, 5, 7 & 

9).  The Examiner’s position is further supported by McCullough’s 

disclosure that polymer based matrices (or networks) are known in the art 

(FF 13).  We also concur in the Examiner’s conclusion that one of ordinary 
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skill in the art would have been motivated to use a combination of high and 

low aspect thermally conductive filler materials in Duvall’s composition 

given McCullough’s specific disclosure of using this combination and 

Duvall’s teaching of using a combination of thermally conductive filler 

materials, which include the same high and low aspect thermally conductive 

materials used by McCullough (compare FF 2 with FF 14 and 15).   

Therefore, the burden was properly shifted to Appellants to prove that 

the composition of Duvall, as modified in view of McCullough, does not 

necessarily or inherently meet the limitations of claim 1.  See In re Best, 562 

F.2d 1252, 1255, 195 USPQ 430, 433-34 (CCPA 1977).  Appellants’ 

argument that Duvall dissolves the polymer in the phase change material is 

not sufficient to meet this burden.  Moreover, Appellants have not presented 

persuasive arguments or evidence to refute the Examiner’s explanation of 

why one of ordinary skill in the art would have possessed the knowledge and 

motivation to combine the teachings of McCullough with Duvall.  See In re 

Kahn, 441 F.3d 977, 988, 78 USPQ2d 1329, 1337 (Fed. Cir. 2006).  

Accordingly, the rejection of claims 1-10 under 35 U.S.C. § 103(a) as 

unpatentable over Duvall in view of McCullough is affirmed. 
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No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.F.R. § 1.136(a)(1)(iv) (2006). 

 

AFFIRMED 

 
 
 
 
 
 
 
 
 
 
 
tf/ls 
 
Barlow, Josephs & Holmes, Ltd. 
101 Dyer Street 
5th Floor 
Providence, RI 02903 
 

 10



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


