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Favorable reconsideration of this application is respectfully requested. Claims 1-73 and 

85-86 have previously been cancelled. Claims 74-84 and 87-88 are currently pending. 

B. Procedural Matters 

Applicants gratefully acknowledge the Examiner's statements at pages 2 and 4 of the 

present Office Action that the prior rejection of Claims 74, 81-83 and 87-88 under 35 U.S.C. § 

102(b) as being anticipated by U.S. Pat. No. 6,025,028 to Asrar et al (hereafter referred to as 

"Asrar") has been withdrawn in view of the persuasiveness of Applicants' arguments in their 

prior amendment after final of March 30, 2011 (hereafter referred to as "March 30, 2011 AAF"). 

C. Amendments to Claims 

Claims 77-78 and 81-82 have each been amended to recite that the respective moisture 

protect layers comprise from 5 to 20 percent by weight of the at least one filler. Support for 

these amendments to Claims 77-78 and 81-32 74 may be found, for example, in paragraph 

[0016] of the present application. 

Similar to amended Claims 78-79 and 81-82, Claims 83-84 have each been amended to 

recite that the respective moisture protectant layer comprises from 5 to 20 percent by weight of 

the at least one member selected from the group consisting of calcium carbonate and starch. 

Support for these amendments to Claims 83-84 may also be found, for example, in paragraphs 

[0016] and [0051] of the present application. 

D. Response to Rejection of Claims 76-78 and 80 under 35 U.S.C. § 102(b) as Being 

Anticipated by Doane 

At page 2 of the present Office Action, Claims 76-78 and 80 have been rejected under 35 

U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,040,063 to Doane et al. (hereafter 

referred to as (hereafter referred to as "Doane"). This rejection is respectfully traversed with 

respect to these Claims, as amended or as currently presented, for at least the following reasons. 
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In support of the rejection of Claim 76 as being anticipated by Doane, the present Office 

Action makes the following allegation: 

Allegation 1: [Doane] discloses a laminate comprising [a] substrate ( column 4, 
lines 32-39) and an interior and exterior moisture protective layer ( coating 
'16' in Figure 2; column 4, lines 29-31) comprising [a] biodegradable polyester 
( column 4, line 52). 1 

What Allegation 1 asserts does not support the rejection of Claim 76 as anticipated by Doane. 

Claim 76 is distinguishable over Doane in reciting that the second moisture barrier layer of the 

laminate of the cup, which is disposed on the exterior substrate surface, is separate from the 

first moisture barrier layer disposed on the interior substrate surface. In other words, Claim 

76 recites two separate and distinct moisture barrier layers, one each disposed on the 

interior and exterior surface of the substrate. By contrast, and contrary to what Allegation 1 

asserts, coating layer 16 of Doane forms only one continuous and surrounding exterior layer 

with respect structure 12. In fact, and contrary to the requirements of 37 CFR § 1.104(c)(2)2 and 

MPEP § 707.05,3 Allegation 1 provides an inadequate explanation as to how Doane teaches 

two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate according to amended Claim 76. 

In response to Applicants' argument at page 10 of their prior March 30, 2011 AAF that 

Doane does not disclose two separate and distinct moisture barrier layers, one each disposed on 

the interior and exterior surface of the substrate, page 5 of the present Office Action makes the 

following additional allegation: 

Allegation 2: However, Figure 2 [ of Doane] clearly shows two separate and 
distinct layers, 14 and 16, which are moisture barrier layers.4 

1 See page 2 of the present Office Action (emphasis added). 
2 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
3 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
4 See page 2 of the present Office Action (emphasis added). 
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What Allegation 2 asserts also does not support the rejection of Claim 76 as anticipated by 

Doane. Applicants agree that layers 14 and 16 shown in FIG. 2 of Doane are separate and 

distinct layers. But, again contrary to the requirements of 37 CFR § 1.104(c)(2)5 and MPEP § 

707.05,6 what Allegation 2 neglects to address, and what is not shown by layers 14 and 16 in 

FIG. 2 of Doane, are one of each of these separate and distinct moisture barrier layers being 

disposed on the interior and exterior surface of the substrate as recited in Claim 76. Instead, 

layer 14 is disposed on interior layer 12 (which Allegation 1 characterizes as the "substrate"), 

while layer 16 is disposed on layer 14 (not interior layer 12). Like Allegation 1, Allegation 2 

again mischaracterizes what is fairly taught by FIG. 2 of Doane with respect to the positioning 

of moisture barrier layers with respect to the interior and exterior surfaces of the substrate 

according to Claim 76. 

If the Examiner still maintains that Doane teaches a cup 7 comprising a laminate having 

two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate according to Claim 76 based on what is asserted in 

Allegations 1-2, then Applicants also assert that this rejection under 35 U.S.C. § 102(b) appears 

to be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 76 under 35 U.S.C. § 102(b) as being anticipated by Doane for the reasons 

presented in Allegations 1-2, Applicants respectfully request that he provide an 

affidavit/ declaration under 3 7 CFR § 1.104( d)(2)8 because this rejection appears to be based, at 

5 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
6 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
7 Page 5 of the present Office Action also asserts that page 11 of Applicants' prior March 30, 2011 AAF argues that 
"[Doane] is not in the form of a cup." But that assertion mischaracterizes what was said at page 11 of Applicants' 
prior March 30, 2011 AAF. Applicants' primary emphasis in their argument at page 11 of their prior March 30, 
2011 AAF was on Doane not teaching a laminate having two separate and distinct moisture barrier layers, one 
each disposed on the interior and exterior surface of the substrate according to Claim 76. In addition, the 
further assertion at page 5 of the present Office Action that Doane, because FIG. 1 shows "an inner surface with 
walls," "is therefore a cup" again mischaracterizes what even Doane identifies element 10 to be (a "foam tray"). 
See, for example, column 3, lines 56-57. In fact, nowhere does Doane even mention that its structure can be a cup 
according to Claim 76. 
8 See 37 CFR § l.104(d)(2) which states: "When a rejection in an application is based on facts within the personal 
knowledge of an employee of the Office, the data shall be as specific as possible, and the reference must be 
supported, when called for by the applicant, by the affidavit of such employee, and such affidavit shall be subject to 
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least partially, on facts within the Examiner's personal knowledge which have not been provided 

to Applicants, and which are not fairly taught or suggested by Doane, or any other verifiable 

evidence provided by the Examiner. 

In support of the rejection of Claims 77-78 and 80 as being anticipated by Doane, the 

present Office Action makes the following allegation: 

Allegation 3: [Doane] discloses [a] polyester compnsmg 
polyhydroxyalkanoate ( column 10, line 42) and a filler comprising calcium 
carbonate (column 9, line 41).9 

What Allegation 3 asserts also does not support the rejection of Claims 77-78 and 80, as 

amended, as being anticipated by Doane. Amended Claims 77-78 and 80 depend, directly or 

indirectly, from Claim 76. Accordingly, Amended Claims 77-78 and 80 are patentable over 

Doane for at least the same reasons presented above in response to Allegations 1-2, for why 

Claim 76 is patentable over this reference. 

In addition, Claims 77-78 and 80 are further distinguishable over Doane in reciting that 

the moisture protectant layer comprises at least one filler which may be calcium carbonate (see 

amended Claims 78 and 80). First, and contrary to the requirements of 37 CFR § 1.104(c)(2)10 

and MPEP § 707.05,11 Allegation 3 has mischaracterized what is fairly taught by Doane with 

regard to the use of calcium carbonate. Contrary to what Allegation 3 asserts, Doane does not 

teach that calcium carbonate is being used as a filler according to amended Claims 77-78 and 80. 

contradiction or explanation by the affidavits of the applicant and other persons." Applicants note that in the 
unpublished case of In re Sun, 31 USPQ2d 1451, 1455 (Fed. Cir. 1993), the USPTO argued "the procedures 
established by 37 C.F.R. Section l.107(b) (1993) [now 37 CFR § l.104(d)(2)] expressly entitle an Applicant, on 
mere request, to an examiner affidavit that provides [citations that support the Examiner's asserted level of skill in 
the art]" (emphasis added). Furthermore, in In re Sun, the Federal Circuit, held that "this procedure, so readily 
available, helps save the lack of citation in an office action from possible constitutional infirmity in denying 
reasonable notice and hence due process." See 31 USPQ2d at 1455. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 18): "If it is not possible for the examiner to provide this type of 
information, the examiner might choose instead to provide an affidavit detailing the examiner's own personal 
knowledge ( as a person approximating one of ordinary skill in the art) of the technology in question ( citing 3 7 CFR 
§ 1.104( d)(2)) ( emphasis added)." 
9 See page 3 of the present Office Action (emphasis added). 
10 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
11 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
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Instead, Doane teaches that calcium carbonate 1s being used as a "nucleating agent" for a 

foamable composition. 12 

Second, these "nucleating agents" are taught by Doane for use in preparing natural 

polymer foams for structure 12, 13 and not hydroxyfunctional polyester layer 14 which is self­

adhered to the exterior surface of structure 12. In other words, and contrary to what Allegation 

3 asserts, Doane does not teach inclusion of calcium carbonate ( or any other disclosed 

"nucleating agent") in its hydroxyfunctional polyester layer 14 ( or layer 16), much less the 

moisture protectant layers of amended Claims 77-78 and 80. In fact, the Examiner previously 

agreed at an November 29, 2010 Interview14 that Doane does not teach inclusion of calcium 

carbonate or any other "filler" in the moisture protectant layers of amended Claims 77-78 and 80. 

In response to Applicants' argument at page 11 of their prior March 30, 2011 AAF that 

Doane does not disclose two separate and distinct moisture barrier layers, one each disposed on 

the interior and exterior surface of the substrate, page 5 of the present Office Action makes the 

following additional allegation: 

Allegation 4: However, because [Doane] discloses calcium carbonate, [Doane] 
discloses calcium carbonate that at least partially fills the polyester of 
[Doane]. Furthermore, it unclear why the calcium carbonate disclosed by 
[Doane] would fail to provide the properties provided by the claimed 
calcium carbonate. 15 

What Allegation 4 asserts also does not support the rejection of amended Claims 77-78 and 80 as 

anticipated by Doane. Like Allegation 3, and contrary to the requirements of 37 CFR § 

1.104(c)(2)16 and MPEP § 707.05, 17 what Allegation 4 asserts mischaracterizes what Doane 

teaches concerning the use of calcium carbonate (i.e., as a "nucleating agent" for a foamable 

composition). But more significantly, in asserting that the calcium carbonate of Doane "at least 

12 See column 9, lines 33-41, of Doane. 
13 See, for example, column 7, lines 53-56, and column 9, lines 4-6, of Doane. 
14 See page 9 of Applicants' prior amendment of December 10, 2010. 
15 See page 2 of the present Office Action (emphasis added). 
16 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
17 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 664 of 1179



Docket No. FDS-029388-US 
Application No. 11/348, 150 

Page 10 of 19 

partially fills the polyester," Allegation 4 completely ignores and further mischaracterizes where 

Doane positions this calcium carbonate "nucleating agent." Contrary to what Allegation 4 

suggests, the "polyester" referred to in Allegation 4 is again the polymer foam for structure 12, 

and not the hydroxyfunctional polyester layer 14 ( or layer 16) of Doane, much less the moisture 

protectant layers of amended Claims 77-78 and 80. 

In further response to what Allegation 4 erroneously asserts, Claims 77-78 and 80 have 

been amended to recite that the "at least one filler" ( e.g., calcium carbonate) comprises from 5 to 

20 percent by weight of the respective moisture protectant layer. Nowhere does Doane teach 

that its foamable polymers comprise this recited amount of these "nucleating agents." In fact, 

nowhere does Doane mention any amount for these "nucleating agents." 

If the Examiner still maintains that Doane teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 77-

78 and 80 based on what is asserted in Allegations 3-4, then Applicants also assert that this 

rejection under 35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. Accordingly, if 

the Examiner wishes to persist in this rejection of amended Claims 77-78 and 80 under 35 U.S.C. 

§ 102(b) as being anticipated by Doane for the reasons presented in Allegations 3-4, Applicants 

respectfully request that he provide an affidavit/declaration under 3 7 CFR § 1.104( d)(2) 

because this rejection appears to be based, at least partially, on facts within the Examiner's 

personal knowledge which have not been provided to Applicants, and which are not fairly taught 

or suggested by Doane, or any other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claims 76-78 and 80, as amended or as currently 

presented, are patentable over Doane. Accordingly, the rejection of these Claims under 35 

U.S.C. § 102(b) based on this reference should be withdrawn. 

E. Response to Rejection of Claims 74-75, 81-83, and 87-88 under 35 U.S.C. § 103(a) as 

Being Unpatentable over Asrar, in view of Lind 
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At pages 3-4 of the present Office Action, Claims 74, 81-83, and 87-88 18 have been 

rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Pat. No. 6,025,028 to Asrar et 

al (hereafter referred to as "Asrar"), in view of U.S. Pat. No. 4,267,960 to Lind et al. (hereafter 

referred to as "Lind"). This rejection is respectfully traversed with respect to Claims, as 

amended or as currently presented, for at least the following reasons. 

In support of the rejection of Claim 74 as being unpatentable over Asrar, in view of 

Lind, page 3 of the present Office Action makes the following allegations: 

Allegation 5: [Asrar] discloses a laminate comprising a substrate a substrate 
(paper bag; column 10, lines 59-61) having a heat-sealable coating, therefore 
an interior layer, which is a moisture protective layer comprising [a] 
biodegradable polyester ( column 1, lines 7-11 ). [ Asrar] fails to disclose a 
substrate in the form of a cup. 19 

Allegation 6: [Lind] disclose[s] a substrate in the form of a cup (bag 
structure shown in Figure 1) for the purpose of obtaining a substrate for 
packaging meat (column 3, lines 22-23).20 

Allegation 7: It therefore would have been obvious to one of ordinary skill in 
the art to provide for a substrate in the form of a cup in order to obtain 
packaging for a meat as taught by [Lind].21 

What Allegations 5-7 assert does not support the rejection of Claim 74 as unpatentable over 

Asrar, even in view of Lind. Claim 74 recites a product in the form of a cup comprising the 

laminate forming a moisture barrier, said laminate comprising a substrate having a separate 

interior product contacting surface and a separate exterior surface, wherein the moisture 

protectant layer is disposed solely on the interior surface of the substrate. Claim 74 is therefore 

distinguishable over the teachings of Asrar at least with respect to the following features: (1) a 

cup comprising a laminate having a moisture protectant layer disposed on the interior 

surface of the substrate; (2) wherein the moisture protectant layer is disposed solely on the 

interior surface of the substrate. 

Contrary to what Allegation 5 asserts, Asrar does not teach that its coating (1) is on the 

18 Claims 85 and 86 have previously been cancelled, so the reference of this rejection to those Claims is moot. 
19 See pages 3 of the present Office Action (emphasis added). 
20 See pages 3 of the present Office Action (emphasis added). 
21 See page 3 of the present Office Action (emphasis added). 
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interior surface of the substrate when in the form of a cup, and especially (2) is solely on the 

interior surface of the substrate. Instead, all that Asrar says in column 10, lines 59-61, relied 

upon by Allegation 5 is that the "[p]referred objects suitable for coating" include "cups, paper, 

paper waste bags, etc." Nothing described in column 10, lines 59-61, of Asrar relied upon by 

Allegation 5 (or in any other portion of Asrar) can be construed as teaching features (1) or (2) of 

the cup recited in Claim 74. Instead, and contrary to the requirements of 37 CFR § 1.104(c)(2)22 

and MPEP § 707.05,23 Allegation 5 never properly explains how the "heat-sealable coating" of 

Asrar can be considered to be disposed on the interior surface according to Claim 7 4. 

What Allegation 6 asserts mischaracterizes what is fairly taught by Lind. Contrary to 

what Allegation 6 asserts, Lind does not teach a substrate in the form of a cup. Instead, as the 

portions ( column 3, lines 22-23 ) of this reference relied upon by Allegation 6 clearly say, Lind 

teaches a "heat sealable meat packaging bag." In fact, and contrary to the requirements of 37 

CFR § 1.104(c)(2)24 and MPEP § 707.05,25 the basis in Allegation 6 for construing the "meat 

packaging bag" of Lind to be equivalent to the "cup" of Claim 74 1s never explained and 

completely absent from the present Office Action. 

Indeed, the basis asserted in Allegation 7 for combining Lind with Asrar is simply a 

"conclusory statement" that provides no "rational" explanation for why one of ordinary skill in 

the art would combine Lind with Asrar with respect to Claim 74. "Rejections on obviousness 

grounds cannot be sustained by mere conclusory statements; instead there must be some 

articulated reasoning with some rational underpinning to support the legal conclusion of 

obviousness."26 In fact, even if Lind were combined with Asrar, Allegation 7 does not explain 

22 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
23 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
24 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
25 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
26 See e.g., In re Kahn, 78 U.S.P.Q.2d 1329, 1336 (Fed. Cir. 2006)(emphasis added), cited with approval in the 
Supreme Court's decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR 
International, the Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a 
combination of prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art 
would have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
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how Lind supplies features (1) and (2) of Claim 74 which Applicants have asserted above in 

response to Allegation 5 to be missing from Asrar. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup comprising 

a laminate having a moisture protectant layer disposed on the interior surface of the 

substrate, (2) wherein the moisture protectant layer is disposed solely on the interior surface of 

the substrate according to amended Claim 7 4 based on what is asserted in Allegations 5-7, then 

Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to be based, at least 

partially, on facts within the Examiner's personal knowledge which have not been provided to 

Applicants. Accordingly, if the Examiner wishes to persist in this rejection of Claim 74 under 

35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of Lind, for the reasons presented 

in Allegations 5-7, Applicants respectfully request that he provide an affidavit/declaration 

under 37 CFR § 1.104(d)(2) because this rejection appears to be based, at least partially, on facts 

within the Examiner's personal knowledge which have not been provided to Applicants, and 

which are not fairly taught or suggested by Asrar, or any other verifiable evidence provided by 

the Examiner. 

In support of the rejection of Claims 75 and 84 as being unpatentable over Asrar, in view 

of Lind, the present Office Action makes the following allegations: 

Allegation 8: [Asrar] fails to disclose a polymeric protectant layer, moisture 
protective layer and product contact layer having a thickness of from five to 
thirty pounds per three thousand feet. However, [ Asrar] discloses layers 
comprised in a cup, as discussed above. It therefore would have been 
obvious for one of ordinary skill in the art to have provided for a desired coat 
weight of polymeric protectant layer, moisture protective layer and 
product contact layer depending on the desired weight of the package.27 

What Allegation 8 asserts does not support the rejection of Claims 75 or 84 as being 

unpatentable over Asrar, for at least the following reasons. First, for at least the reasons 

[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been obvious 
or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the 
examiner to such a conclusion (emphasis added). 
27 See page 3 of the present Office Action (emphasis added). 
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presented above in response to Allegations 5-7, Claim 74 is patentable over Asrar. Allegation 8 

does not assert that those features of Claim 74 (i.e., a cup comprising a laminate having a 

moisture barrier layer which is disposed solely on the interior product contacting surface) 

which were asserted to be missing from the teachings of Asrar are now taught by that 

reference. Claims 75 and 84 also depend directly from Claim 74, and are therefore patentable 

over Asrar ( even in view of Lind) for at least the same reasons presented above in response to 

Allegations 5-7 for why Claim 74 is patentable over this reference. 

Second, Allegation 8 concedes that the coat weights (not thickness as asserted in 

Allegation 8) recited in amended Claims 75 and 84 are not taught by Asrar. Instead, Allegation 

8 asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion amounts to an impermissible "conclusory statement" 

without any "rational underpinning" which is factually unsupported by Asrar, the reference 

primarily relied upon in rejecting Claims 75 and 84. "Rejections on obviousness grounds cannot 

be sustained by mere conclusory statements; instead there must be some articulated reasoning 

with some rational underpinning to support the legal conclusion of obviousness."28 

Allegation 8 points to absolutely nothing in Asrar ( or any other verifiable evidence) to 

factually support why one of ordinary skill in the art would select the particular coat weights 

recited in Claims 75 and 84. In fact, it again appears that the Examiner is rejecting Claims 75 

and 84 as being unpatentable over Asrar, even in view of Lind, based, at least partially, on facts 

within the Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of Claims 75 and 84 under 35 

U.S.C. § 103(a) as being unpatentable over Asrar, even in view of Lind, for the reasons 

28 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the Supreme 
Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of prior art 
elements, it remains necessary to identify the reason why a person of ordinary skill in the art would have combined 
the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 2010)(non­
precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. [Citations to 
KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the PTO's 
examination process from explaining its reasoning. In making an obviousness rejection, the examiner should not 
rely on conclusory statements that a particular feature of the invention would have been obvious or was well 
known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the examiner 
to such a conclusion (emphasis added). 
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presented m Allegation 8, Applicants respectfully request that he provide an 

affidavit/ declaration under 3 7 CFR § 1.104( d)(2) because this rejection appears to be based, at 

least partially, on facts within the Examiner's personal knowledge which have not been provided 

to Applicants, and which are not fairly taught or suggested by Asrar, Lind, or any other 

verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 81-83, and 87-88 as being as being unpatentable 

over Asrar, in view of Lind, the present Office Action makes the following allegation: 

Allegation 9: [ Asrar] discloses [a] polyester comprising polyhydroxyalkanoate 
(column 10, line[s] 54-55) and a filler comprising calcium carbonate (column 8, 
lines 59-60).29 

What Allegation 9 asserts also does not support the rejection of amended Claims 81-83 and 

Claims 87-88 as being unpatentable over Asrar, even in view of Lind. Amended Claims 81-83 

and Claim 87 depend, directly or indirectly, from Claim 74. Accordingly, amended Claims 81-

83 and Claim 87 are patentable over Asrar for at least the same reasons presented above in 

response to Allegations 5-7 for why Claim 74 is patentable over this reference, even in view of 

what Lind teaches. 

In addition, amended Claims 81-83 are further distinguishable over Asrar, even in view 

of Lind, in reciting that the moisture protectant layer comprises at least one filler which may be 

calcium carbonate (see amended Claim 82). First, Allegation 9 has mischaracterized what is 

fairly taught by Asrar with regard to the use of calcium carbonate. Contrary to what Allegation 

9 asserts, Asrar does not teach that calcium carbonate is being used as a filler according to 

amended Claims 81-83. Instead, Asrar teaches inorganic compounds such as metal oxides, 

metal hydroxides, and metal carbonates, preferably of metals such as aluminum, antimony, tin, 

sodium, calcium, magnesium, barium or zinc, "can be used to further improve nucleation activity 

and/or reduce the extent of discoloration and/or improve the clarity of PHA-derived products 

when used in combination" with ODPA nucleants to form Asrar's coating comprising the 

PHAs.30 Nothing in Asrar suggests that calcium carbonate is being used as a filler according to 

29 See page 3 of the present Office Action (emphasis added). 
30 See column 8, lines 53-63, of Asrar. 
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In further response to what Allegation 9 erroneously asserts, Claims 81-83 have been 

amended to recite that the "at least one filler" (e.g., calcium carbonate) comprises from 5 to 20 

percent by weight of the respective moisture protectant layer. Asrar teaches that its "metal 

oxides, metal hydroxides, and metal carbonates" may be used with the ODP A nucleants in an 

amount of from 0.001 to 5 parts (most preferably from about 0.01 to 0.5 parts) per hundred parts 

of the PHA resin.31 But Asrar also teaches that the ODPA nucleants may be used in an amount 

of from 0.01 to 5 parts (most preferably from about 0.02-0.5 parts) per hundred parts of the PHA 

resin.32 Accordingly, given that Asrar does not teach what amounts of these "metal carbonates" 

should be used with what amounts of these ODP A nucleants, one of ordinary skill in this art 

would have no basis from this reference for selecting the amounts of "filler" recited in amended 

Claims 81-83. 

If the Examiner still maintains that Asrar teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 81-

83 based on what is asserted in Allegation 9, then Applicants also assert that this rejection under 

35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner wishes 

to persist in this rejection of amended Claims 81-83 under 35 U.S.C. § 103(a) as being 

unpatentable over Asrar, even in view of Lind, for the reasons presented in Allegation 9, 

Applicants respectfully request that he provide an affidavit/declaration under 37 CFR § 

1.104(d)(2) because this rejection appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants, and which are not 

fairly taught or suggested by Asrar, Lind, or any other verifiable evidence provided by the 

Examiner. 

Claim 88 depends from Claim 76. But the present Office Action has not rejected Claim 

76 as unpatentable over Asrar. Accordingly, like Claim 76, amended Claim 88 must also be 

patentable over Asrar, even in view of Lind. 

31 See column 9, lines 1-8, of Asrar. 
32 See column 8, lines 43-45, of Asrar. 
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For at least the foregoing reasons, Claims 74-7, 81-84, and 87-88, as amended or as 

currently presented, are patentable over Asrar, even in view of Lind. Accordingly, the rejection 

of these Claims under 35 U.S.C. § 103(a) over this combination of references should be 

withdrawn. 

G. Response to Rejection of Claim 79 under 35 U.S.C. § 103(a) as Being Unpatentable 

over Doane 

At page 4 of the present Office Action, Claim 79 has been rejected under 35 U.S.C. § 

103(a) as being unpatentable over Doane. This rejection is respectfully traversed with 

respect to this Claim, as currently presented, for at least the following reasons. 

In support of the rejection of Claim 79 under 35 U.S.C. § 103(a) as being unpatentable 

over Doane, the present Office Action makes the following allegation: 

Allegation 10: [Doane] discloses a laminate as discussed above. [Doane] fails 
to disclose a polymeric protectant layer, moisture protective layer and product 
contact layer having a thickness of from five to thirty pounds per three 
thousand feet. However, [Doane] discloses layers comprised in a tray ( column 
4, lines 10-13), as discussed above. It therefore would have been obvious for 
one of ordinary skill in the art to have provided for a desired coat weight of 
polymeric protectant layer, moisture protective layer and product contact 
layer depending on the desired weight of the package.33 

What Allegation 10 asserts does not support the rejection of Claim 79 as being unpatentable over 

Doane for at least the following reasons. First, for at least the reasons presented above in 

response to Allegations 1-2, Claim 76 is patentable over Doane. Allegation 10 does not assert 

that those features in Claim 76 (i.e., the second moisture barrier layer disposed on the exterior 

substrate surface is separate from the first moisture barrier layer disposed on the interior 

substrate surface) which were asserted to be missing from the teachings of Doane are now 

taught by that reference. Claim 79 also depends directly from Claim 76, and is therefore 

patentable over Doane for at least the same reasons presented above in response to Allegations 

1-2 for why Claim 76 is patentable over this reference. 

33 See page 4 of the Final Action (emphasis added). 
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Second, Allegation 10 concedes that the coat weights (not thickness as asserted by 

Allegation 10) recited in amended Claim 79 are not taught by Doane. Instead, Allegation 7 

asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion again amounts to an impermissible "conclusory 

statement" without any "rational underpinning" which is factually unsupported by Doane, the 

reference relied upon in rejecting amended Claim 79. "Rejections on obviousness grounds 

cannot be sustained by mere conclusory statements; instead there must be some articulated 

reasoning with some rational underpinning to support the legal conclusion of obviousness."34 

Allegation 10 points to absolutely nothing in Doane ( or any other verifiable evidence) to 

factually support why one of ordinary skill in the art would select the particular coat weights 

recited in Claim 79. In fact, it again appears that the Examiner is rejecting Claim 79 as being 

unpatentable over Doane based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner wishes 

to persist in this rejection of Claim 79 under 35 U.S.C. § 103(a) as being unpatentable over 

Doane for the reasons presented in Allegation 10, Applicants respectfully request that he 

provide an affidavit/declaration under 37 CFR § 1.104(d)(2) because this rejection appears to be 

based, at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Doane, or any other 

verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claim 79, as currently presented, is patentable over 

Doane. Accordingly, the rejection of this Claim under 35 U.S.C. § 103(a) over this reference 

should be withdrawn. 

34 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the Supreme 
Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of prior art 
elements, it remains necessary to identify the reason why a person of ordinary skill in the art would have combined 
the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 2010)(non­
precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. [Citations to 
KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the PTO's 
examination process from explaining its reasoning. In making an obviousness rejection, the examiner should not 
rely on conclusory statements that a particular feature of the invention would have been obvious or was well 
known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the examiner 
to such a conclusion (emphasis added). 
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Claims 74-84 and 87-88, as amended or as currently presented, are patentable over the art 

relied upon in the present Office Action. Accordingly, Claims 74-84 and 87-88 are in condition 

for allowance, and favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of this 

response, the Examiner is invited to contact Mr. Matthew M. Eslami at 513-248-6193 to expedite 

prosecution of the above application. 

No extension of time is believed to be required. However, the Commissioner is hereby 

authorized by this paper to charge any fees due under 3 7 C.F.R. § § 1.16 and 1. 17 which may be 

required, including any required extension of time fees, or credit any overpayment, to Deposit 

Account No. 09-0525. This paragraph is intended to be a CONSTRUCTIVE PETITION 

FOR EXTENSION OF TIME in accordance with 37 C.F.R. § 1.136(a)(3) if needed. 

Date: June 10, 2011 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

DETAILED ACTION 

NEW REJECTIONS 

Claim Rejections -35 USC§ 102(b) 

Page 2 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 76 is rejected under 35 U.S.C. 102(b) as being anticipated by Doane et al. (U.S. 

Patent No. 6,040,063). 

With regard to Claim 76, Doane et al discloses a laminate comprising substrate 

comprising a substrate ( column 4, lines 32 - 39) and an interior and exterior moisture protective 

layer (coating '16' in Figure 2; column 4, lines 29 - 31) comprising biodegradable polyester 

( column 4, line 52). 

Claim Rejections -35 USC§ 103(a) 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 74 - 75, 81 - 88 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Asrar et al (U.S. Patent No. 6,025,028) in view of Lind et al (U.S. Patent 4,267,960). 
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With regard to Claim 7 4, Asrar et al discloses a laminate comprising a substrate (paper 

bag; column 10, line 59 - 61) having a heat - sealable coating (column 10, lines 59 - 61), 

therefore an interior layer, which is a moisture protective layer comprising biodegradable 

polyester (column 1, line 7 - 11). Asrar et al fail to disclose a substrate in the form of a cup. 

Lind et al disclose a substrate in the form of a cup (bag structure shown in Figure 1) for 

the purpose of obtaining a substrate for packaging meat (column 3, lines 22 - 23). 

It therefore would have been obvious for one of ordinary skill in the art to provide for a 

substrate in the form of a cup in order to obtain a packaging for meat as taught by Lind et al. 

With regard to Claims 75 and 84, Asrar et al fail to disclose a polymeric protectant layer, 

moisture protective layer and product contact layer having a thickness of from five to thirty 

pounds per three thousand feet. However, Asrar et al discloses layers comprised in a cup, as 

discussed above. It therefore would have been obvious for one of ordinary skill in the art to have 

provided for a desired coat weight of polymeric protectant layer, moisture protective layer and 

product contact layer depending on the desired weight of the package. 

With regard to Claims 81 - 83 and 87 - 88, Asrar et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 54 - 55) and a filler comprising calcium carbonate 

(column 8, lines 59 - 60) in the amount of 5% by weight (column 9, line 7). 

With regard to Claims 85 - 86, the laminate is a cup (tray; column 10, lines 59 - 61). 

5. Claim 77 - 80 are rejected under 35 U.S.C. 103(a) as being unpatentable over Doane et 

al. (U.S. Patent No. 6,040,063). 
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Doane et al disclose a laminate as discussed above. With regard to Claims 77 - 78 and 

80, Doane et al fail to disclose a calcium carbonate in the amount of 5 - 20% by weight. 

However, the calcium carbonate disclosed by Doane et al is for nucleation (column 9, lines 38 -

41). It therefore would have been obvious for one of ordinary skill in the art to select an amount 

of calcium carbonate depending on the desired amount of nucleation. 

With regard to Claim 79, Doane et al fail to disclose a polymeric protectant layer, 

moisture protective layer and product contact layer having a thickness of from five to thirty 

pounds per three thousand feet. However, Doane et al discloses layers comprised in a tray 

(column 4, lines 10 - 13), as discussed above. It therefore would have been obvious for one of 

ordinary skill in the art to have provided for a desired coat weight of polymeric protectant layer, 

moisture protective layer and product contact layer depending on the desired weight of the 

package. 

ANSWERS TO APPLICANT'S ARGUMENTS 

6. Applicant's arguments regarding the 35 U.S.C. 102(b) rejection of Claims 76-78 and 80 

as being anticipated by Doane et al. (U.S. Patent No. 6,040,063), 35 U.S.C. 103(a) rejection of 

Claims 74 - 75, 81 - 88 as being unpatentable over Asrar et al (U.S. Patent No. 6,025,028) in 

view of Lind et al (U.S. Patent 4,267,960) and 35 U.S.C. 103(a) rejection of Claim 79 as being 

unpatentable over Doane et al. (U.S. Patent No. 6,040,063) ofrecord in the previous Action, 

have been carefully considered but have not been found to be persuasive for the reasons set forth 

below. 
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Applicant argues, on page 7 of the remarks dated June 10, 2011, that although layers '14' 

and '16' of Doane et al are separate and distinct layers, the layers are not disposed on the interior 

and exterior surface of the substrate. 

However, both layers are clearly disposed on the interior and exterior surfaces of the 

substrate '12,' as shown in Figure 1. 

Applicant also argues on page 7 that Doane et al discloses a tray, but does not disclose a 

cup. 

However, as stated on page 2 of the previous Action, the tray disclosed by Doane et al is 

in the form of a cup as shown in Figure 1. 

Applicant also argues, on page 8, that the calcium carbonate disclosed by Doane et al is a 

nucleating agent, instead of a filler. 

However, as stated on page 5 of the previous Action, because Doane et al discloses 

calcium carbonate, it is unclear why the calcium carbonate disclosed by Doane et al would fail to 

provide the properties provided by the claimed calcium carbonate. 

Applicant also argues, on page 12, that the previous Action does not explain how the heat 

- sealable coating of Asrar et al is disposed on the interior surface. 

However, because Asrar et al discloses heat sealing of a bag with the coating, Asrar et al 

discloses a bag having the coating between surfaces that are heat - sealed, therefore on an interior 

surface. Asrar et al also does not disclose a coating that is disposed on an exterior surf ace. 

Applicant also argues on page 12, that a cup is not disclosed by Lind et al. 

However, Applicant has not addressed Figure 1 of Lind et al which discloses a bag in the 

form of a cup. 
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Applicant also argues on page 12 that no motivation is provided for the combination of 

Asrar et al with Lind et al. 

However, as stated above, it would have been obvious for one of ordinary skill in the art 

to provide for the cup - shaped bag in Lind et al in Asrar et al in order to obtain a packaging for 

meat as taught by Lind et al. 

Applicant also argues, on page 14, that the statement in the previous Action that it would 

have been obvious for one of ordinary skill in the art to vary the weight of the coating of Asrar et 

al depending on the desired weight of the cup is factually unsupported. 

However, because the coating would be a component of the cup, the weight of the cup 

would clearly be impacted by variance in the thickness of the coating. 

Applicant also argues, on page 15, that the calcium carbonate disclosed by Asrar et al is a 

nucleating agent, instead of a filler. 

However, as stated on page 5 of the previous Action, because Asrar et al discloses 

calcium carbonate, it is unclear why the calcium carbonate disclosed by Asrar et al would fail to 

provide the properties provided by the claimed calcium carbonate. 

Applicant also argues, on page 18, that the statement in the previous Action that it would 

have been obvious for one of ordinary skill in the art to vary the weight of the coating of Doane 

depending on the desired weight of the cup is factually unsupported. 

However, because the coating would be a component of the cup, the weight of the cup 

would clearly be impacted by variance in the thickness of the coating. 
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7. Applicant's amendment necessitated the new ground(s) ofrejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CPR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136( a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH OXYGEN AND 
MOISTURE BARRIER PROPERTIES AND METHOD FOR MAKING 
BIODEGRADABLE PAPER-BASED LAMINATE 

REQUEST FOR RECONSIDERATION 

United States Patent and Trademark Office 
Customer Service Window, Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action (made FINAL) mailed July 20, 2011, the period for 

response which is set to expire October 20, 2011, please reconsider the above-captioned 

application in view of the following remarks. Applicants submit there are good and sufficient 

reasons, in accordance with 3 7 CFR § 1.116(b ), for entering these remarks. In particular, it is 

believed these remarks will put the above-captioned application in better condition for 

appeal. 

Applicants respectfully request prompt issuance of an Advisory Action by the 

Examiner, as the present request for reconsideration is being timely filed on or before two 

months of the mailing date of the Final Action (i.e., on or before September 20, 2011 ). See 

MPEP § 706.07(£). Applicants' representative, Matt M. Eslami, also respectfully requests a 

telephone conference in the event the Examiner has any questions, comments or suggestions 

that would place any pending claim not in allowable form in better condition for allowance. 

Applicant's representative may be reached directly at 513-248-6193. 

The Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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The listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

Claims 1-73. (Canceled). 

74. (Previously Presented) A product in the form of a cup comprising a laminate forming a 

moisture barrier, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; and 

a moisture protectant layer disposed solely on said interior surface of said substrate 

and comprising at least one biodegradable polyester polymer. 

75. (Previously Presented) The product laminate according to claim 74, wherein the 

moisture protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

76. (Previously Presented) A product in the form of a cup comprising a laminate forming 

moisture barriers, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; 

a first moisture barrier layer disposed on said interior surface of said substrate; and 

a second moisture protectant layer disposed on said exterior surface of said substrate 

and comprising at least one biodegradable polyester polymer, wherein the second 

moisture barrier layer is separate from the first moisture barrier layer disposed on said 

interior surface of said substrate. 

77. (Previously Presented) The product according to Claim 88, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler. 

78. (Previously Presented) The product according to Claim 77, wherein the second moisture 
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protectant layer comprises from 5 to 20 percent by weight of at least one filler selected from 

the group consisting of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and 

diatomaceous earth. 

79. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

80. (Currently Amended) The product according to Claim 76, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler 

selected from the group consisting of calcium carbonate and starch. 

81. (Currently Amended) The product according to Claim 87, wherein the moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler. 

82. (Currently Amended) The product according to 81, wherein the moisture protectant 

layer comprises from 5 to 20 percent by weight of at least one filler selected from the group 

consisting of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and diatomaceous 

earth. 

83. (Previously Presented) The product according to Claim 74, wherein the moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one member 

selected from the group consisting of calcium carbonate and starch. 

84. (Previously Presented) The product according to Claim 74, wherein the substrate 

comprises paperboard; and the moisture protectant layer has a coat weight of from 5 to 30 

lbs/3000 ft2 and comprises poly lactic acid and from 5 to 20 percent by weight of at least one 

member selected from the group consisting of calcium carbonate and starch. 

85-86 (Cancelled). 
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87. (Previously Presented) The product according to claim 74, wherein the at least one 

biodegradable polyester polymer is selected from the group consisting of compostable 

poly lactic acid and a compostable polyhydroxyalkanoate. 

88. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer comprises at least one biodegradable polyester polymer selected from the 

group consisting of compostable poly lactic acid and a compostable polyhydroxyalkanoate. 
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Favorable reconsideration of this application is respectfully requested. Claims 1-73 

and 85-86 have previously been cancelled. Claims 74-84 and 87-88 are currently pending. 

B. Response to Rejection of Claim 76 under 35 U.S.C. § 102(b) as Being Anticipated 

by Doane 

At page 2 of the Final Office Action ("Final Action"), Claim 76 has again been 

rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,040,063 to Doane 

et al. (hereafter referred to as (hereafter referred to as "Doane"). This rejection is 

respectfully traversed with respect to Claim 76, as currently presented, for at least the 

following reasons. 

In support of the rejection of Claim 76 as being anticipated by Doane, the Final 

Action makes the following allegation: 

Allegation 1: [Doane] discloses a laminate compnsmg [a] substrate 
(column 4, lines 32-39) and an interior and exterior moisture protective 
layer (coating '16' in Figure 2; column 4, lines 29-31) comprising [a] 
biodegradable polyester ( column 4, line 52). 1 

What Allegation 1 asserts does not support the rejection of Claim 76 as anticipated by 

Doane. Claim 76 is distinguishable over Doane in reciting that the second moisture barrier 

layer of the laminate of the cup, which is disposed on the exterior substrate surface, i§. 

separate from the first moisture barrier layer disposed on the interior substrate surface. 

In other words, Claim 76 recites two separate and distinct moisture barrier layers, ™ 
each disposed on the interior and exterior surface of the substrate. By contrast, and 

contrary to what Allegation 1 asserts, coating layer 16 of Doane forms only one continuous 

and surrounding exterior layer with respect structure 12. In fact, and contrary to the 

requirements of 37 CFR § 1.104(c)(2)2 and MPEP § 707.05,3 Allegation 1 provides a 

1 See page 2 of the Final Action (emphasis added). 
2 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
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completely inadequate explanation as to how Doane teaches two separate and distinct 

moisture barrier layers, one each disposed on the interior and exterior surface of the 

substrate according to amended Claim 76. 

In response to Applicants' argument at pages 6-7 of their pnor June 10, 2011 

Response that Doane does not disclose two separate and distinct moisture barrier layers, one 

each disposed on the interior and exterior surface of the substrate, the Final Action makes the 

following additional allegation: 

Allegation 2: However, both layers [i.e., layers 14 and 16] are clearly 
disposed on the interior and exterior surfaces of the substrate '12' as 
shown in Figure 1 [of Doane].4 

What Allegation 2 asserts also does not support the rejection of Claim 76 as anticipated by 

Doane. Applicants agree that layers 14 and 16 shown in FIG. 2 of Doane are separate and 

distinct layers. But, again, and contrary to the requirements of 3 7 CFR § 1.104( c )(2)5 and 

MPEP § 707.05,6 what Allegation 2 neglects to address, and what is not shown by layers 14 

and 16 in FIG. 2 of Doane, are one of each of these separate and distinct moisture barrier 

layers being disposed on the interior and exterior surface of the substrate as recited in 

Claim 76. Instead, layer 14 is disposed on interior layer 12 (which Allegation 2 also 

mischaracterizes as the "substrate"), while layer 16 is disposed on layer 14 (not interior 

layer 12). Like Allegation 1, Allegation 2 again mischaracterizes what is fairly taught by 

FIG. 2 of Doane with respect to the positioning of moisture barrier layers with respect to the 

interior and exterior surfaces of the substrate according to Claim 76. 

If the Examiner still maintains that Doane teaches a cup 7 compnsmg a laminate 

having two separate and distinct moisture barrier layers, one each disposed on the 

3 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
4 See page 5 of the present Office Action (emphasis added). 
5 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
6 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
7 Page 5 of the Final Action also asserts that page 7 of Applicants' prior June 10, 2011 Response argues that 
"[Doane] is not in the form of a cup." But that assertion mischaracterizes what was said at page 7 of 
Applicants' prior June 10, 2011 Response. Applicants' primary emphasis in their argument at page 7 of their 
prior June 10, 2011 Response was on Doane not teaching a laminate having two separate and distinct 
moisture barrier layers, one each disposed on the interior and exterior surface of the substrate according 
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interior and exterior surface of the substrate according to Claim 76 based on what is 

asserted in Allegations 1-2, then Applicants also assert that this rejection under 35 U.S.C. § 

102(b) appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner 

wishes to persist in this rejection of Claim 76 under 35 U.S.C. § 102(b) as being anticipated 

by Doane for the same reasons presented in Allegations 1-2, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104(d)(2)8 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Doane, or any other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claim 76, as currently presented, is patentable over 

Doane. Accordingly, the rejection of this Claim under 35 U.S.C. § 102(b) based on this 

reference should be withdrawn. 

C. Response to Rejection of Claims 74-75, 81-83, and 87-88 under 35 U.S.C. § 103(a) 

as Being Unpatentable over Asrar, in view of Lind 

At pages 2-3 of the Final Action, Claims 74, 81-83, and 87-889 have again been 

rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Pat. No. 6,025,028 to 

Asrar et al (hereafter referred to as "Asrar"), in view of U.S. Pat. No. 4,267,960 to Lind et al. 

to Claim 76. In addition, the further assertion at page 5 of the Final Action that the "tray disclosed by" Doane 
"is in the form of a cup as shown in Figure 1" further mischaracterizes what even Doane identifies element 10 
to be (a "foam tray"). See, for example, column 3, lines 56-57. In fact, nowhere does Doane even mention that 
its structure can be a cup according to Claim 76. 
8 See 37 CFR § 1.104(d)(2) which states: "When a rejection in an application is based on facts within the 
personal knowledge of an employee of the Office, the data shall be as specific as possible, and the reference 
must be supported, when called for by the applicant, by the affidavit of such employee, and such affidavit shall 
be subject to contradiction or explanation by the affidavits of the applicant and other persons." Applicants note 
that in the unpublished case of In re Sun, 31 USPQ2d 1451, 1455 (Fed. Cir. 1993), the USPTO argued "the 
procedures established by 37 C.F.R. Section 1.107(b) (1993) [now 37 CFR § 1.104(d)(2)] expressly entitle an 
Applicant, on mere request, to an examiner affidavit that provides [citations that support the Examiner's 
asserted level of skill in the art]" (emphasis added). Furthermore, in In re Sun, the Federal Circuit, held that 
"this procedure, so readily available, helps save the lack of citation in an office action from possible 
constitutional infirmity in denying reasonable notice and hence due process." See 31 USPQ2d at 1455. See 
also In re Vaidyanathan (Fed. Cir. 2010)(non-precedential)(slip opinion at 18): "If it is not possible for the 
examiner to provide this type of information, the examiner might choose instead to provide an affidavit 
detailing the examiner's own personal knowledge (as a person approximating one of ordinary skill in the art) 
of the technology in question (citing 37 CFR § 1.104(d)(2)) (emphasis added)." 
9 As Applicants have even noted in their prior June 10, 2011 Response, Claims 85 and 86 have previously been 
cancelled, so the reference of this rejection to those Claims is moot. 
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(hereafter referred to as "Lind"). This rejection is respectfully traversed with respect to 

these Claims, as currently presented, for at least the following reasons. 

In support of the rejection of Claim 74 as being unpatentable over Asrar, in view of 

Lind, the Final Office Action makes the following allegations: 

Allegation 3: [Asrar] discloses a laminate compnsmg a substrate a 
substrate (paper bag; column 10, lines 59-61) having a heat-sealable coating, 
therefore an interior layer, which is a moisture protective layer comprising 
[a] biodegradable polyester ( column 1, lines 7-11 ). [ Asrar] fails to disclose 
a substrate in the form of a cup. 10 

Allegation 4: [Lind] disclose[s] a substrate in the form of a cup (bag 
structure shown in Figure 1) for the purpose of obtaining a substrate for 
packaging meat (column 3, lines 22-23). 11 

Allegation 5: It therefore would have been obvious to one of ordinary skill 
in the art to provide for a substrate in the form of a cup in order to obtain 
packaging for a meat as taught by [Lind]. 12 

What Allegations 3-5 assert does not support the rejection of Claim 74 as unpatentable over 

Asrar, even in view of Lind. Claim 74 recites a product in the form of a cup comprising 

the laminate forming a moisture barrier, said laminate comprising a substrate having a 

separate interior product contacting surface and a separate exterior surface, wherein the 

moisture protectant layer is disposed solely on the interior surface of the substrate. Claim 7 4 

is therefore distinguishable over the teachings of Asrar at least with respect to the following 

features: (1) a cup comprising a laminate having a moisture protectant layer disposed on 

the interior surface of the substrate; (2) wherein the moisture protectant layer is disposed 

solely on the interior surface of the substrate. 

Contrary to what Allegation 3 asserts, Asrar does not teach that its coating (1) is on 

the interior surface of the substrate when in the form of a cup, and especially (2) is solely on 

the interior surface of the substrate. Instead, all that Asrar says in column 10, lines 59-61, 

relied upon by Allegation 3 is that the "[p]referred objects suitable for coating" include 

"cups, paper, paper waste bags, etc." Nothing described in column 10, lines 59-61, of Asrar 

relied upon by Allegation 3 (or in any other portion of Asrar) can be construed as teaching 

10 See page 3 of the Final Action (emphasis added). 
11 See page 3 of the Final Action (emphasis added). 
12 See page 3 of the Final Action (emphasis added). 
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features (1) or (2) of the cup recited in Claim 74. Instead, and contrary to the requirements of 

37 CFR § 1.104(c)(2)13 and MPEP § 707.05, 14 Allegation 3 never properly explains how the 

"heat-sealable coating" of Asrar can be considered to be disposed on the interior surface 

according to Claim 74. 

What Allegation 4 asserts agam mischaracterizes what is fairly taught by Lind. 

Contrary to what Allegation 4 asserts, Lind does not teach a substrate in the form of a cup. 

Instead, as the portions (column 3, lines 22-23) of this reference relied upon by Allegation 4 

clearly say, Lind teaches a "heat sealable meat packaging bag." In fact, and contrary to the 

requirements of 37 CFR § 1.104(c)(2)15 and MPEP § 707.05,16 the basis in Allegation 4 for 

construing the "meat packaging bag" of Lind to be equivalent to the "cup" of Claim 74 is 

never explained and completely absent from the Final Action. 

Indeed, the basis asserted in Allegation 5 for combining Lind with Asrar is simply a 

"conclusory statement" that provides no "rational" explanation for why one of ordinary skill 

in the art would combine Lind with Asrar with respect to Claim 74. "Rejections on 

obviousness grounds cannot be sustained by mere conclusory statements; instead there must 

be some articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness."17 In fact, even if Lind were combined with Asrar, Allegation 5 

does not explain how Lind supplies features (1) and (2) of Claim 74 which Applicants have 

asserted above in response to Allegation 3 to be missing from Asrar. 

13 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
14 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
15 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
16 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
17 See e.g., In re Kahn, 78 U.S.P.Q.2d 1329, 1336 (Fed. Cir. 2006)(emphasis added), cited with approval in the 
Supreme Court's decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR 
International, the Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon 
a combination of prior art elements, it remains necessary to identify the reason why a person of ordinary skill in 
the art would have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan 
(Fed. Cir. 2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not 
hindsight. [Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did 
not free the PTO's examination process from explaining its reasoning. In making an obviousness rejection, the 
examiner should not rely on conclusory statements that a particular feature of the invention would have 
been obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or 
reasoning that leads the examiner to such a conclusion ( emphasis added). 
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If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 3-5, then Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to 

be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of 

Lind, for the same reasons presented in Allegations 3-5, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)1 8 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In response to Applicants' argument at pages 11-12 of their prior June 10, 2011 

Response that Allegation 319 "never properly explains how the 'heat-sealable coating' of 

Asrar can be considered to be disposed on the interior surface according to Claim 74," the 

Final Action makes the following additional allegation: 

Allegation 6: However, because [Asrar] discloses heat sealing of a bag 
with the coating, [ Asrar] discloses a bag having the coating between 
surfaces that are heat-sealed, therefore on an interior surface. [ Asrar] 
also does not disclose a coating that is disposed on an exterior surface. 20 

What Allegation 6 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like the response above to Allegation 3, and contrary to 

what Allegation 6 asserts, Asrar does not teach that its coating (1) is on the interior surface 

of the substrate when in the form of a cup, and especially (2) is solely on the interior surface 

of the substrate. Instead, and also contrary to the requirements of 37 CFR § 1.104(c)(2)21 and 

18 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
19 Referred to as "Allegation 5" in the Applicants' prior June 10, 2011 Response. 
20 See page 5 of the Final Action (emphasis added). 
21 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
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MPEP § 707.05,22 Allegation 6 (like Allegation 3) never properly explains how the "heat­

sealable coating" of Asrar can be considered to be disposed on the interior surface according 

to Claim 74. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup23 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 3-6, then Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to 

be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of 

Lind, for the same reasons presented in Allegations 3-6, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)24 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In response to Applicants' argument at page 12 of their prior June 10, 2011 Response 

that Allegation 425 that "Lind does not teach a substrate in the form of a cup," the Final 

Action makes the following additional allegation: 

Allegation 7: However, Applicant[s] has not addressed Figure 1 of [Lind] 
which discloses a bag in the form of a cup.26 

What Allegation 7 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like Allegation 4 above, what Allegation 7 asserts 

mischaracterizes what is fairly taught by Lind because this reference teaches a bag, not a 

cup according to Claim 74. 

22 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
23 The assertion in Allegation 7 that "Applicant[s have] not addressed Figure 1 of [Lind] which discloses a bag 
in the form of a cup" at page 12 of their prior June 10, 2011 Response is nonsensical. Figure 1 shows a bag, 
not a cup, no matter what Allegation 7 asserts [Lind] teaches. 
24 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
25 Referred to as "Allegation 6" in the Applicants' prior June 10, 2011 Response. 
26 See page 5 of the Final Action (emphasis added). 
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In response to Applicants' argument at page 12 of their prior June 10, 2011 Response 

that Allegation 527 "is simply a "conclusory statement" that provides no 'rational' 

explanation for why one of ordinary skill in the art would combine Lind with Asrar with 

respect to Claim 74," the Final Action makes the following additional allegation: 

Allegation 8: However, as stated above, it would have been obvious for one 
of ordinary skill in the art to provide for the cup-shaped bag in [Lind] in 
[ Asrar] in order to obtain a packaging for meat as taught by [Lind]. 28 

What Allegation 8 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like the response above to Allegation 5, the basis 

asserted in Allegation 8 for combining Lind with Asrar is simply a "conclusory statement" 

that provides no "rational" explanation for why one of ordinary skill in the art would 

combine Lind with Asrar with respect to Claim 74. Also, even if Lind were combined with 

Asrar, Allegation 8 still does not explain how Lind supplies features (1) and (2) of Claim 74 

which Applicants have asserted above in response to Allegation 3 to be missing from Asrar. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup29 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 7-8, then Applicants again assert that this rejection under 35 U.S.C. § 102(b) 

appears to be based, at least partially, on facts within the Examiner's personal knowledge 

which have not been provided to Applicants. Accordingly, if the Examiner wishes to 

persist in this rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over 

Asrar, in view of Lind, for the same reasons presented in Allegations 7-8, Applicants again 

respectfully request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)30 

because this rejection appears to be based, at least partially, on facts within the Examiner's 

27 Referred to as "Allegation 7" in the Applicants' prior June 10, 2011 Response. 
28 See page 6 of the Final Action (emphasis added). 
29 The assertion in Allegation 7 that "Applicant[s have] not addressed Figure 1 of [Lind] which discloses a bag 
in the form of a cup" at page 12 of their prior June 10, 2011 Response is nonsensical. Figure 1 shows a bag, 
not a cup according to Claim 74, no matter what Allegation 7 asserts, as well as mischaracterizes [Lind] to 
teach. 
30 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
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personal knowledge which have not been provided to Applicants, and which are not fairly 

taught or suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 75 and 84 as being unpatentable over Asrar, in 

view of Lind, the present Office Action makes the following allegations: 

Allegation 9: [ Asrar] fails to disclose a polymeric protectant layer, 
moisture protective layer and product contact layer having a thickness of 
from five to thirty pounds per three thousand feet. However, [ Asrar] 
discloses layers comprised in a cup, as discussed above. It therefore would 
have been obvious for one of ordinary skill in the art to have provided for 
a desired coat weight of polymeric protectant layer, moisture protective 
layer and product contact layer depending on the desired weight of the 
package.31 

What Allegation 9 asserts again does not support the rejection of Claims 75 or 84 as being 

unpatentable over Asrar, for at least the following reasons. First, for at least the same 

reasons presented above in response to Allegations 3-6, Claim 74 is patentable over Asrar. 

Allegation 9 does not assert that those features of Claim 74 (i.e., a cup comprising a laminate 

having a moisture barrier layer which is disposed solely on the interior product contacting 

surface) which were asserted to be missing from the teachings of Asrar are now taught by 

that reference. Claims 75 and 84 also depend directly from Claim 74, and are therefore 

patentable over Asrar ( even in view of Lind) for at least the same reasons presented above in 

response to Allegations 3-6 for why Claim 74 is patentable over this reference. 

Second, Allegation 9 concedes that the coat weights (not thickness as asserted in 

Allegation 8) recited in amended Claims 75 and 84 are not taught by Asrar. Instead, 

Allegation 8 asserts that it "would be obvious . . . to have provided for a desired coat weight 

of polymeric protectant layer, moisture protective layer and product contact layer depending 

on the desired weight of the package." That assertion amounts to an impermissible 

"conclusory statement" without any "rational underpinning" which is factually supported by 

Asrar, the reference primarily relied upon in rejecting Claims 75 and 84. "Rejections on 

obviousness grounds cannot be sustained by mere conclusory statements; instead there must 

31 See page 3 of the present Office Action (emphasis added). 
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be some articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness."32 

In response to Applicants' argument at page 14 of their prior June 10, 2011 Response 

that Allegation 933 "is simply a "conclusory statement" that provides no 'rational' 

explanation for why one of ordinary skill in the art would combine Lind with Asrar with 

respect to Claim 74," the Final Action makes the following additional allegation: 

Allegation 10: However, because the coating would be a component of the 
cup, the weight of the cup would clearly be impacted by variance in the 
thickness.34 

Like Allegation 9, what Allegation 10 asserts also does not support the rejection of Claims 75 

and 84 as unpatentable over Asrar, even in view of Lind. First, like Allegation 9, what 

Allegation 10 asserts is still an impermissible "conclusory statement" without any "rational 

underpinning" which is factually supported by Asrar, the reference primarily relied upon in 

rejecting Claims 75 and 84. In asserting that "the weight of the cup would clearly be 

impacted by variance in the thickness," Allegation 10 makes a clear admission of 

speculation by the Examiner having no factual support in the references relied upon (i.e., 

Asrar). In fact, in view of what Allegations 9 and 10 assert, it again appears that the 

Examiner is rejecting Claims 75 and 84 as being unpatentable over Asrar, even in view of 

Lind, based, at least partially, on facts within the Examiner's personal knowledge which 

have not been provided to Applicants. Accordingly, if the Examiner wishes to persist in 

this rejection of Claims 75 and 84 under 35 U.S.C. § 103(a) as being unpatentable over 

Asrar, even in view of Lind, for the same reasons presented in Allegations 9 and 10, 

Applicants again respectfully request that he provide an affidavit/declaration under 37 CFR 

32 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
33 Referred to as "Allegation 8" in the Applicants' prior June 10, 2011 Response. 
34 See page 6 of the Final Action (emphasis added). 
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§ 1.104( d)(2)35 because this rejection appears to be based, at least partially, on facts within 

the Examiner's personal knowledge which have not been provided to Applicants, and which 

are not fairly taught or suggested by Asrar, Lind, or any other verifiable evidence provided 

by the Examiner. 

In support of the rejection of Claims 81-83, and 87-88 as being as being unpatentable 

over Asrar, in view of Lind, the present Office Action makes the following allegation: 

Allegation 11: [ Asrar] discloses [a] 
polyhydroxyalkanoate (column 10, line[s] 54-55) 
calcium carbonate ( column 8, lines 59-60).36 

polyester compnsmg 
and a filler comprising 

What Allegation 11 asserts also does not support the rejection of amended Claims 81-83 and 

Claims 87-88 as being unpatentable over Asrar, even in view of Lind. Amended Claims 81-

83 and Claim 87 depend, directly or indirectly, from Claim 74. Accordingly, amended 

Claims 81-83 and Claim 87 are patentable over Asrar for at least the same reasons presented 

above in response to Allegations 3-5 for why Claim 74 is patentable over this reference, even 

in view of what Lind teaches. 

In addition, amended Claims 81-83 are further distinguishable over Asrar, even in 

view of Lind, in reciting that the moisture protectant layer comprises at least one filler 

which may be calcium carbonate (see amended Claim 82). First, Allegation 11 has 

mischaracterized what is fairly taught by Asrar with regard to the use of calcium carbonate. 

Contrary to what Allegation 11 asserts, Asrar does not teach that calcium carbonate is being 

used as a filler according to amended Claims 81-83. Instead, Asrar teaches inorganic 

compounds such as metal oxides, metal hydroxides, and metal carbonates, preferably of 

metals such as aluminum, antimony, tin, sodium, calcium, magnesium, barium or zinc, "can 

be used to further improve nucleation activity and/or reduce the extent of discoloration and/or 

improve the clarity of PHA-derived products when used in combination" with ODPA 

nucleants to form Asrar's coating comprising the PHAs.37 Nothing in Asrar suggests that 

calcium carbonate is being used as a filler according to amended Claims 81-83. 38 

35 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
36 See page 3 of the present Office Action (emphasis added). 
37 See column 8, lines 53-63, of Asrar. 
38 Page 6 of the Final Action responds by asserting that "it is unclear why the calcium carbonate disclosed by 
[ Asrar] would fail to provide the properties provided by the claimed carbonate." But the purpose that Asrar 
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In further response to what Allegation 11 erroneously asserts, Claims 81-83 recite that 

the "at least one filler" ( e.g., calcium carbonate) comprises from 5 to 20 percent by weight 

of the respective moisture protectant layer. Asrar teaches that its "metal oxides, metal 

hydroxides, and metal carbonates" may be used with the ODP A nucleants in an amount of 

from 0.001 to 5 parts (most preferably from about 0.01 to 0.5 parts) per hundred parts of the 

PHA resin. 39 But Asrar also teaches that the ODPA nucleants may be used in an amount of 

from 0.01 to 5 parts (most preferably from about 0.02-0.5 parts) per hundred parts of the 

PHA resin. 40 Accordingly, given that Asrar does not teach what amounts of these "metal 

carbonates" should be used with what amounts of these ODPA nucleants, one of ordinary 

skill in this art would have no basis from this reference for selecting the amounts of "filler" 

recited in amended Claims 81-83. 

If the Examiner still maintains that Asrar teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 

81-83 based on what is asserted in Allegation 11, then Applicants also assert that this 

rejection under 35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of amended Claims 81-83 

under 35 U.S.C. § 103(a) as being unpatentable over Asrar, even in view of Lind, for the 

same reasons presented in Allegation 11, Applicants respectfully request that he provide an 

affidavit/declaration under 37 CFR § 1.104( d)(2)41 because this rejection appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Asrar, Lind, or any 

other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claims 74-7, 81-84, and 87-88, as currently 

presented, are patentable over Asrar, even in view of Lind. Accordingly, the rejection of 

these Claims under 35 U.S.C. § 103(a) over this combination of references should be 

withdrawn. 

teaches for including calcium carbonate is clearly relevant, particularly with respect to whether this reference 
teaches the amounts recited in Claims 81-83 for the calcium carbonate used as filler. See argument in paragraph 
following. 
39 See column 9, lines 1-8, of Asrar. 
40 See column 8, lines 43-45, of Asrar. 
41 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
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D. Response to Rejection of Claims 77-80 under 35 U.S.C. § 103(a) as Being 

Unpatentable over Doane 

At page 3 of the Final Action, Claims 77-80 have been rejected under 35 U.S.C. § 

103(a) as being unpatentable over Doane. This rejection is respectfully traversed with 

respect to these Claims, as currently presented, for at least the following reasons. 

In support of the rejection of Claims 77-78 under 35 U.S.C. § 103(a) as being 

unpatentable over Doane, the Final Action makes the following allegation: 

Allegation 12: [Doane] fails to disclose a calcium carbonate in the amount 
of 5-20% by weight. However, the calcium carbonate disclosed by [] is for 
nucleation (column 9, lines 38-41). It there would have been obvious for 
one of ordinary skill in the art to select an amount of calcium carbonate 
depending on the desired amount. 42 

What Allegation 12 asserts does not support the rejection of Claims 77-78 as being 

unpatentable over Doane for at least the following reasons. First, for at least the same 

reasons presented above in Section B in response to Allegations 1-2, Claim 76 is patentable 

over Doane. Allegation 12 does not assert that those features recited in Claim 77 (i.e., 

second moisture barrier layer comprising from 5 to 20 percent by weight of at least one filler) 

or recited in Claim 78 (i.e., second moisture protectant layer comprises from 5 to 20 percent 

by weight of at least one filler selected from the group consisting of calcium carbonate, 

starch, clay kaolin, talc, cellulose fibers, and diatomaceous earth) which were asserted to be 

missing from the teachings of Doane are now taught by that reference. 43 

In support of the rejection of Claim 79 under 35 U.S.C. § 103(a) as being 

unpatentable over Doane, the Final Action makes the following allegation: 

Allegation 13: [Doane] fails to disclose a polymeric protectant layer, 
moisture protective layer and product contact layer having a thickness of 
from five to thirty pounds per three thousand feet. However, [Doane] 
discloses layers comprised in a tray ( column 4, lines 10-13), as discussed 

42 See page 4 of the Final Action (emphasis added). 
43 Similar to the assertion made at page 6 of the Final Action with respect to what Asrar teaches with respect to 
the calcium carbonate filler of Claims 81-83, page 5 of the Final Action also asserts "it is unclear why the 
calcium carbonate disclosed by [Doane] would fail to provide the properties provided by the claimed carbonate 
[of Claims 77-78 and 80]." But, again, the purpose that Doane teaches for including calcium carbonate is 
clearly relevant, particularly with respect to whether this reference teaches the amounts recited in Claims 77-78 
and 80 for the calcium carbonate used as filler. 
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above. It therefore would have been obvious for one of ordinary skill in 
the art to have provided for a desired coat weight of polymeric 
protectant layer, moisture protective layer and product contact layer 
depending on the desired weight of the package.44 

What Allegation 13 asserts agam does not support the rejection of Claim 79 as being 

unpatentable over Doane for at least the following reasons. First, for at least the same 

reasons presented above in Section B in response to Allegations 1-2, Claim 76 is patentable 

over Doane. Allegation 13 does not assert that those features in Claim 76 (i.e., the second 

moisture barrier layer disposed on the exterior substrate surface is separate from the first 

moisture barrier layer disposed on the interior substrate surface) which were asserted to 

be missing from the teachings of Doane are now taught by that reference. Claim 79 also 

depends directly from Claim 76, and is therefore patentable over Doane for at least the same 

reasons presented above in response to Allegations 1-2 for why Claim 76 is patentable over 

this reference. 

Second, Allegation 13 concedes that the coat weights (not thickness as asserted by 

Allegation 10) recited in amended Claim 79 are not taught by Doane. Instead, Allegation 13 

asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion again amounts to an impermissible "conclusory 

statement" without any "rational underpinning" which is factually unsupported by Doane,45 

the reference relied upon in rejecting amended Claim 79.46 

44 See page 4 of the Final Action (emphasis added). 
45 Page 6 of the Final Action further asserts that "because the coating would be a component of the cup, the 
weight of the cup would clearly be impacted by variance in the thickness of the coating." But that assertion, 
again, provides no factually supported basis in Doane for why this reference would teach the specific coat 
weights recited in Claim 79. See also response to Allegation 10 in Section C above. 
46 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
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Allegation 13 points to absolutely nothing in Doane ( or any other verifiable 

evidence) to factually support why one of ordinary skill in the art would select the particular 

coat weights recited in Claim 79. In fact, it again appears that the Examiner is rejecting 

Claim 79 as being unpatentable over Doane based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of Claim 79 under 35 U.S.C. § 

103(a) as being unpatentable over Doane for the same reasons presented in Allegation 13, 

Applicants again respectfully request that he provide an affidavit/declaration under 37 CFR 

§ 1.104( d)(2)47 because this rejection appears to be based, at least partially, on facts within 

the Examiner's personal knowledge which have not been provided to Applicants, and which 

are not fairly taught or suggested by Doane, or any other verifiable evidence provided by the 

Examiner. 

With respect to Claim 80 (which depends directly from Claim 76), and contrary to the 

requirements of 37 CFR § 1.104(b ),48 provides absolutely no explanation as to what the 

rejection of Claim 80 as being unpatentable over Doane is based on. Nonetheless, for at least 

the same reasons presented above in response to Allegations 12 and 13, Claim 80 is 

patentable over Doane. 

For at least the foregoing reasons, Claims 77-80, as currently presented, are patentable 

over Doane. Accordingly, the rejection of these Claims under 35 U.S.C. § 103(a) over this 

reference should be withdrawn. 

E. Conclusion 

Claims 74-84 and 87-88, as currently presented, are patentable over the art relied 

upon in the Final Action. Accordingly, Claims 74-84 and 87-88 are in condition for 

allowance, and favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of 

this response, the Examiner is invited to contact the undersigned at 513-248-6193 to 

expedite prosecution of the above application. 

47 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
48 37 CFR § 1.104(b) states, in relevant part, that: "The examiner's action will be complete as to all matter." 
(Emphasis added.) 
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No extension of time is believed to be required. However, the Commissioner is 

hereby authorized by this paper to charge any fees due under 3 7 C.F .R. § § 1.16 and 1.17 

which may be required, including any required extension of time fees, or credit any 

overpayment, to Deposit Account No. 09-0525. This paragraph is intended to be a 

CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 

C.F.R. § 1.136(a)(3) if needed. 

Date: September 2, 2011 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 300 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

09/02/2011 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i)) • 13 Minus ** 73 = 0 X $ = OR X $52= 0 
0 Independent z * 2 Minus ···13 = 0 X $ = OR X $220= 0 w f37CFR 1.16fh\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent * Minus *** X $ = OR X $ = 
0 (37CFR 1.16(hll = 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /FELICIA ALLEN-JENKINS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

ADVISORY ACTION 

Page 2 

Applicant's arguments filed September 2, 2011 have been fully considered but have not 

been found to be persuasive. 

1. Applicant argues, on page 5 of the remarks dated September 2, 2011, that Doane fails to 

disclose two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate, because the second moisture barrier layer disclosed by Doane is 

disposed on the first moisture barrier layer instead of being disposed on the surf ace of the 

substrate. 

However, because the first moisture barrier layer '14' is disposed on the surface of the 

substrate, the second moisture barrier layer is also disposed on the surface of the substrate, 

although it is not in direct contact with the substrate. 

Applicant also argues, on page 8, that nothing in Asrar et al teaches that the disclosed 

heat sealable layer is disposed on the interior surface of the disclosed cup or bag and that the 

previous Action does not explain. 

However, because Asrar et al disclose a heat sealable layer, Asrar et al disclose a bag that 

is made by heat sealing and having an innermost layer comprising a heat sealing layer. 

Furthermore, a bag that is made by heat sealing and having an innermost layer comprising a heat 

sealing layer is taught by Lind et al. 

Applicant also argues, on page 9, that Lind et al teach a bag instead of a substrate in the 

form of a cup and that Lind et al teach a meat packaging bag. 

However, although a bag is disclosed by Lind et al, a cup shape is clearly shown in 

Figure 1 of Lind et al. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 3 

Applicant also argues, on page 13, that the statement that the weight of the cup would be 

impacted by the variance in the thickness is an impermissibly conclusory statement. 

However, because the cup and coating are physically bonded, the statement is a 

permissibly conclusory statement. 

Applicant also argues, on page 15, that Asrar et al do not disclose a filler comprising 

calcium carbonate, because Asrar et al disclose calcium carbonate to improve nucleation and that 

the claimed amount of 5 to 100 percent by weight is not disclosed by Asrar et al. 

However, as stated in the previous Action, it would have been obvious for one of ordinary skill 

in the art to select an amount of calcium carbonate, depending on the desired amount of 

nucleation, and the selection of an amount between 5 to 100 percent by weight would be 

expected to produce the same structural properties as a filler. 

2. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 4 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

11/348, 150 

Examiner 

MARC PATTERSON 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 02 September 2011 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
1. ~ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this 

application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the 
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request 
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 
b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. D The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
(a) D They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)D They raise the issue of new matter (see NOTE below); 
(c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). 

7. [gl For purposes of appeal, the proposed amendment(s): a) D will not be entered, orb) ~ will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: none. 
Claim(s) objected to: none. 
Claim(s) rejected: 74-84,87 and 88. 
Claim(s) withdrawn from consideration: none. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome§.!! rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

1 0. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
13. ~ Other: See attached. 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20110916 
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Docket No.: FDS-029388-US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH OXYGEN AND 
MOISTURE BARRIER PROPERTIES AND METHOD FOR MAKING 
BIODEGRADABLE PAPER-BASED LAMINATE 

O.K. to enter 

/M.P./ 
09/22/2011 

REQUEST FOR RECONSIDERATION 

United States Patent and Trademark Office 
Customer Service Window, Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action (made FINAL) mailed July 20, 2011, the period for 

response which is set to expire October 20, 2011, please reconsider the above-captioned 

application in view of the following remarks. Applicants submit there are good and sufficient 

reasons, in accordance with 3 7 CFR § 1.116(b ), for entering these remarks. In particular, it is 

believed these remarks will put the above-captioned application in better condition for 

appeal. 

Applicants respectfully request prompt issuance of an Advisory Action by the 

Examiner, as the present request for reconsideration is being timely filed on or before two 

months of the mailing date of the Final Action (i.e., on or before September 20, 2011 ). See 

MPEP § 706.07(£). Applicants' representative, Matt M. Eslami, also respectfully requests a 

telephone conference in the event the Examiner has any questions, comments or suggestions 

that would place any pending claim not in allowable form in better condition for allowance. 

Applicant's representative may be reached directly at 513-248-6193. 

The Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 
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Examiner-Initiated Interview Summary 

Application No. 

11 /348, 150 

Examiner 

MARC PATTERSON 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

(1) Marc Patterson. (3)Eric Guttag (Reg. No. 28,853). 

(2) Matt Eslami (Reg. No. 45.488). 

Date of Interview: 28 September 2011. 

Type: IZI Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(4) Thomas Rvan (Reg. No. 43,072). 

D applicant's representative] 

IZI No. 

Issues Discussed D101 D112 D102 IZl103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: a// of the record. 

Identification of prior art discussed: a// of the record. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The claimed invention vs the prior art of record. specifically amendments regarding the structure of the claimed 
invention that mav distinguish over the prior art of record. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20110928 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
11/348,150 I 

Filing I 2006-02-06 
Docket Number 

FDS-029388-US I 
Art 

11782 Number Date (if applicable) Unit 

First Named 
Christopher S. Cleveland 

Examiner 
Patterson, Marc A. 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

lg] Enclosed 

lg] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 090525 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2.1.15 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 718 of 1179



Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Matthew M. Eslami/ Date (YYYY-MM-DD} 2011-10-10 

Name Matthew M. Eslami Registration Number 45488 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 11348150 

Filing Date 2006-02-06 
INFORMATION DISCLOSURE First Named Inventor I CLEVELAND, cs 
STATEMENT BY APPLICANT 

Art Unit 1782 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Patterson, Marc A. 

Attorney Docket Number FDS-029388-US 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2 i Code4 Date 
Document 

Passages or Relevant 
Figures Appear 

1 2150377 CA 1994-04-28 Suskind □ 

2 2179522 CA 1995-06-29 Waddington □ 

3 11128284 JP 1999-05-18 Nakamura et al. ~ 
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Description 

COMPOSTABLE PACKAGING FOR CONTAINMENT OF LIQUIDS 

Technical Field 

The present invention relates to a compostable container 

for containing liquids or liquid containing materials. The 

present invention furthers relates to a paperboard container 

having a degradable coating on at least one of the internal 

or external surfaces thereof. More particularly, the present 

invention relates to a paperboard container which will 

biodegrade to carbon dioxide, water and biomass under 

composting conditions. The present invention further relates 

to a method of making and a method of using the degradable 

container. 

Background Art 

In the management of Municipal Solid Waste (MSW), the 

expectation that paper and paper products would biodegrade in 

landfills has proven to be unreliable. In fact, newspapers 

buried for over fifty year have been recovered from landfills 

in readable condition. Since paper comprises about 50% of 

landfill space, it h,ts become an important priority to find 

alternate ways to manage paper waste. 

Recycling paper, often with the removal of printing inks 

and coatings, has proven to be economically feasible when the 

recovered pulp fibers find new markets and applications. 

Fiber recovery, and, in particular, repeated fiber recoveries 

tend to damage, break, and otherwise reduce the quality of 

paper fiber. This de~gradation in paper quality often results 

in a product with limited or nonexisten_t new markets or 

applications. 

Since paper has the inherent property of 

biodegradability under appropriate conditions, more 

attractive alternates to simple landfilling have received 

increased attention. Among these, is the process of 

composting, in which waste is degraded to humus or biomass 

under accelerated and controlled conditions of moisture, air 

and microorganisms. More specifically, paper, under 
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composting condition:s is converted into carbon dioxide, water, 

and biomass. The biomass ii:; essentially comprised of 

microorganisms. Thus, the mass of waste is significantly 

reduced and the humu:s by-product has commercial value as low 

5 grade fertilizer, soil conditioner, and as a mulch for land and 

agricultural applications. 

Paper products are often coated with resins or 

plastic materials to provide barrier properties when they will 

be used in the containment of liquids. The most important 

10 requirements for these structures when intended for use as 

folded cartons to co~tain liquid products include: 

a. barrier properties to reduce and prevent 

absorption and/or transmission of liquid components; 

b. heat sealability for carton construction and 

15 integrity; 

20 

c. printability to provide attractive, non­

functional graphics; 

d. vapor barriers to contain fragrances, flavors, 

moisture, etc.; 

e. barriers to oxygen and other ambient gases; 

f. rigidity, shape retention, and crush resistance. 

Typical constructions of important commercial value 

include milk cartons in which the paperboard coating 

composition is low density polyethylene; fruit juice containers 

25 as described in U.S. Reissue Patent No. 33,376; and wet wipe 

container. 

Such constructions meet the requirements stated above 

in (a)- (f), however, such constructions are compostable only to 

the degree to which cellulose pulp is present, typically around 
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85%. Under compostL1g conditions, the pulp fibers would be 

expected to decompose leaving a residue of biologically inert 

plastic. 

Disclosure of the Invention 

It is therefore an object of the invention to 

overcome these and other difficulties encountered in the prior 

art. 
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Given the curremt waste disposal problems, another 

object of the present invention is to provide a container for 

liquids which meets requirements (a)-(f) and which will also 

degrade to carbon di.oxide, water and biomass under composting 

conditions. 

Another object of the present invention is to provide 

liquid barrier propeirties to pulp based substrates which are 

degradable under composting conditions by coating with 

polymers selected from the group of aliphatic polyesters. 

A further object of the invention is to provide, as an 

environmentally improved alternate to plastic, a completely 

degradable packagin<;r material for the containment of liquids 

and wet products. 

Still another object of the invention is to provide 

crush-resistant, durable packaging material suitable for 

liquids and wet products. 

A further object of the invention is to provide coated 

packaging material for use in folded cartons in which the 

coating has a compoE;ting rate approximately equal to the pulp 

based substrate. 

Another object of the invention is to provide special 

properties to coatings of biodegradable aliphatic polyesters, 

by blending to about 30% by weight with polymers or fillers 

that are either miscible or mechanically compatible. 

To achieve the objects and in accordance with the 

purpose of the invention, as embodied and broadly described 

herein, the invention comprises a compostable package for 

containing liquids or wet products including a base of 

paperboard having coated thereon a polymeric material capable 

of preventing leaks wherein said base and said polymeric 

material degrades to form carbon dioxide, water and biomass. 

In another aspect of the invention there is provided a 

method of making a c:omposta:--le package for containing a 

liquid or a liquid containing material comprising, providing 

a base of paperboard, coating said paperboard with a material 

capable of preventing leaks, wherein said base and said 

material are compostable to carbon dioxide, water and 
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biomass, forming said paperboard into a container and sealing 

the edges and bottom of said container. 

In still another aspect of the invention there is 

provided a method of using a compostable package for 

containing a liquid or a liquid containing material 

comprising, providing a base of paperboard, coating said 

paperboard with a material capable of preventing leaks, 

wherein said base and said material are cornpostable to carbon 

dioxide, water and biomass, forming said paperboard into a 

container, sealing the edges and bottom of said container, 

and placing into said container a liquid or a material 

containing a liquid. 

Additional objects and advantages of the invention will 

be set forth in part in the description which follows, and in 

part will be obvious from the description, or may be learned 

by practice of the invention. The objects and advantages of 

the invention will be realized and attained by means of the 

elements and combinations particularly pointed out in the 

appended claims. 

Brief Description of the Drawings 

Figure 1, illustrates the aerobic biodegradation of 

polycaprolactone using ASTM D5209. 

Figure 2, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone under outdoor 

composting conditions. 

Figure 3, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone under indoor 

composting conditions. 

Figure 4, illustrates the biodegradability mechanism for 

polycaprolactone. 

Figure 5, illustrates the biodegradations of polyesters 

of 3-hydroxybutyric acid and 3-hydroxyvaleric acid (PHBV). 

Figure 6, illustrates the aerobic biodegradation of 

blends of polycaprolactone and polyethylene. 

Figure 7, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone - polyethylene blends 

under outdoor composting conditions. 
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Figure 8, illustrates the loss of mechanical 

properties observed for a film of polycaprolactone -

polyethylene blends under indoor composting conditions. 

Figures 9-12, illustrate cross-sectional views of the 

5 structure of the container materials according to the present 

invention. 

Figure 13, illustrates the apparatus for use in the 

test methodology employed in the examples. 

Best Mode for Carrying Out the Invention 

10 According to the present invention, a paperboard 

container is produced for containing liquids or liquid 

containing materials. The container is formed from paperboard 

or related paper substrates .. For the purposes of this 

invention, the term paperboard refers to those grades and types 

15 of paper made on either cylinder board machines or multiwire, 

fourdrinier type machines as well as multiformers. Fiber stock 

may be either recycled, or virgin or mixtures thereof, bleached 

or unbleached. Additional information on paper and paperboard 

used in packaging applications may be found in James E. Kline, 

20 Chapter 10, Paper and Paperboard, Miller Freeman Publications, 

San Francisco, CA, 1982. 

The paperboard or paper substrate for use in the 

present invention has a basis weight of from about 35 lbs/ream 

to about 220 lbs/ream and preferably from about 175 lbs/ream to 

25 about 220 lbs/ream. According to one embodiment of the present 

invention, the paper substrate has a thickness from about 4 to 

25 mils and more preferably about 10 to 20 mils. The coated 

paperboard should be selected to produce a container having a 

cross directional (CD) stiffness as determined by the Taber 

30 method of from 50 to 150 and more preferably of from 60 to 135. 

The Taber method is described in TAPPI Test Procedure T-489. 
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The ratio of cross direction Taber stiffness of the 

coated paperboard to its basis weight (lb/ream) is at least 

0.20 and more preferably at least 0.5. 
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Paperboard is generally stronger and stiffer in the 

machine direction (MD) than in the cross direction. 

According to one embodiment of the present invention the 

machine direction preferably runs along the container from 

side to side, i.e. in a direction perpendicular with the top 

and bottom of the container. The machine direction runs from 

side to side of the container; the fiber direction of the 

paperboard from top to bottom of the container is said to be 

the cross direction (CD). The coated paperboard used in the 

container according to the present invention preferably has a 

ratio of Taber stiffness of MD/CD of less than or equal to 

about 2.65 and more preferably less than or equal to about 

1.92. 

The paperboard or paper substrate material is coated on 

at least one side thereof with a degradable resin in a 

thickness of from about 0.5 to 2.0 mils. In one preferred 

embodiment, both sideis of the paperboard substrate are coated 

with the degradable resin to a thickness of from about 0.5 to 

about 2.0 mils. In the present invention degradation 

includes biodegradation as well as degradation by moisture, 

light, oxygen and other well known means of breaking down 

waste materials. 

Coating techniques, for example, extrusion coating, 

impregnation and the like, are well known in the art, and in 

accordance with the present invention, inner coatings and 

outer coatings may be~ applied by processes well known in the 

art. Furthermore, the design, quality control and 

fabrication of folded cartons for the containment of liquids 

are well known in thH art, and these processes and techniques 

may be used in making the containers of the present 

invention. 

Characteristics of the biodegradable coating materials 

for use in the present invention include good moisture 

barrier properties, good the:rrnal sealing properties, 

sufficient stiffness to give the container good crush 

resistance and biodegradability under composting conditions. 
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Examples of biodegradable resins include thermoplastic 

oxyalkanoyl polymers, e.g., < - caprolactone polymers and 

those that contain the recurring unit: 

Wherein xis an integer having a value of 2,3 and 5-7, 

including polymers of beta propriolactone and 6 -

valerolactone; polyesters of 3-hydroxybutyric acid, 3-

hydroxyvaleric acid and mixtures thereof as well as 

copolymers of any of the above. 

Suitable also are graft polymers prepared by reacting a 

lactone such as t: - caprolactone with hydroxyl or amino 

functional resins such as hydrolyzed ethylene - vinyl acetate 

copolymers; segmented polyurethane prepared by reacting 

polycaprolactone bearing terminal hydroxyl groups with 

diisocyanates and, optionally, chain-extending glycols such 

as 1,4 butanediol. 

Included also are aliphatic polyesters such as 

polyglycolic acid, polylactic acid, polydioxanone, 

poly(trimethylene carbonate) and their co- and terpolymers as 

well as blends of any of the above with polyesters prepared 

from alkanediols and alkanedicarboxylic acids including 

oxalates. 

Preferred biodegradable resins for use in the present 

inven 

tion are polyhydroxyaliphatic acids (PHAA). 

Naturally occurring biodegradable substances are useful 

as fillers offering the advantage of r~duced cost. Such 

fillers include starch, tree bark, ground paper, peat moss 

and soy bean powder. 

Polyhydroxyaliphatic acids in film form are 

biodegradable under composting conditions. One preferred 

polyhydroxyaliphatic acid, polycaprolactone (PCL) is 
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available as a biodegradable thermoplastic resin from Union 

Carbide. It is synthesized from € -caprolacton·e: 

6 HO-A-OH 

~/cat. 

0 0 

H .lo-1cH,>s-~-]o-R-o-[ ~-< cH,>s-o-j H 
l m n 

Polycaprolactone in film form, has been demonstrated to be 

biodegradable under soil burial and composting conditions, as 

shown in Figures 1-3. Composting of PCL is thought to occur 

by the mechanism proposed in Figure 4. 

Other preferred polymers for use in the present 

invention are the commercially available PHBV polymers of ICI 

which are polyesters of 3-hydroxybutyric (HB) and 

3 hydroxyvaleric (HV) acids. Their general structure is: 
PHBV COPOL~ 

HYOllOXY\'AlEllA ! E IIHlROXl"B\!TYllA l£ 
(ltVJ 11181 

IIVCOHHHT0-)0 MOLE'M> 

These polymers are produced by the fermentation of sugar by 

the bacterium ALCALIGENES EUTROPHUS and will degrade to 

carbon dioxide and water when placed in the presence of 

microorganisms found in soil, sewage, and river bottoms as 

shown in Figure 5. 

While PCL is claimed to undergo aerobic degradation, 

PHBV will degrade under either aerobic or anaerobic 

conditions. 

To enhance or optimize functional properties and cost it 

may be desirable to blend these resins with other material. 

The successful blending of the aliphatic polyester with 

additives to provide improved properties and reduced cost 

without impairing degradability was a most useful and 

surprising aspect of this invention. 

Additives and blending resins include those which are 

either miscible or mechanically compatible with aliphatic 

polyester. Examples listed below are suitable for use with 

polycaprolactone: 
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Polycarbonate 
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Poly (Vinylidene Chloride) 

Styrene/Allyl Alcohol 

Copolymers 

PCT /US93/09686 

Mechanically Compatible 

Polyethylene 

Polypropylene 

Natural Rubber 

Styrene/Butadiene 

Elastomer & Block 

Copolymers 

Polyvinylacetate 

Polybutadiene 

Ethylene/Propylene 

Rubber 

In addition, PCL may be blended with thermoplastic 

elastomers for impro,red toughness, adhesive, and flexibility. 

Especially suitable are the elastomeric segmented 

polyurethanes prepare~d from aliphatic polyester dials, 

aromatic or alicyclic diisocyanates; and, optionally, short 

chain dial or diamine chain - extender. 

Accord.ingly, the~ skilled artisan can incorporate the 

many useful and unique properties of these additives into the 

coating composites to meet specific requirements of the 

various end uses contemplated. These materials may be added 

in from about 0% to about 30%, preferably from about 10 to 

about 20%. Although these materials alone are either slowly 

compostable or noncompostable, their use in limited amounts 

as described above does not impair the ultimate 

biodegradation of the coating materials. 

In addition to blended compositions, these compositions 

may be coated onto the paperboard substrate in successive 

layers. Noncompostable or slowly compostable layers are so 

positioned so as not to interfere with composting of the 

remainder of the container. As an alternative, individual 

layers of the same o:r different blended materials may be used 

to form the substrat1: coatings. Noncompostable and slowly 

cornpostable rnaterial:s may be used in blends or as 

intermediate layers .in limited amounts. When used in blends, 
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these materials are preferably contained in less than 30% and 

when found in film form are preferably less than o.6 mils in 

thickness. These materials do not interfere with the 

compostability and degradation of the container and are found 

in the humus. After composting, these materials are from a 

practical standpoint indistinguishable from the rest of the 

humus. 

In one preferred embodiment, the coating is comprised of 

either 100% aliphatic polyester or mixtures thereof with 

polyethylene in which the polyethylene is present at levels 

up to about 30%. The addition of polyethylene reduces the 

rate of water vapor transmission which is advantageous for 

certain long shelf-life products. With the addition of as 

much as 30% polyethylene to aliphatic polyester, composting 

is slower, but nevertheless effective under typical 

composting conditions, as shown in Figures 6-8. 

As an alternative or in addition to the materials 

described above, starch may be added to the coating materials 

according to the present invention. Starch may be added in 

from about 0% to about 70% and more preferably from about 40 

to about 60%. One commercially available starch based 

biodegradable material for use in the present invention is 

Mater-Bi® produced by Novamont. This product contains up to 

60% starch and 40% of a biodegradable resin material. 

Since both coatings and pulp-based substrate are 

degradable, disposable packages from these composites will 

decompose completely thus contributing to alternate waste 

treatment of paper based products. In addition to being 

completely degradable, the containers according to the 

present invention may be incinerated. 

Figures 9, 10, 11, and 12 show several embodiments of 

the coated paperboard used in the production of the container 

according to the present invention. 

In Figure 9, layer 1 is a flexible, strong paper 

substrate. Layer 2 is an interior or exterior coating of 

80-100% of a biodegradable resin having a thickness of from 

about 0.5 to about 2.0 mil. 
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In Figure 10, lc:yer 1 is a paperboard substrate. An 

interior coating 2 and an exterior coating 3 are each present 

at a thickness of from about 0.5 to about 2.0 mil. 

When it is desirable to minimize the rate of water vapor 

transmission, the coated paperboard illustrated in Figure 11 

or 12 can be employed. In Figure 11, a layer 4 comprising a 

barrier layer, for example a high polyethylene content 

(30-100%) layer is coated directly onto one side of the 

paperboard. This coating is less than 0.5 mil. in thickness 

and preferably about 0.2-0.3 mil. 

In one preferred embodiment, coatings 2 and 3 are 

comprised of at least 70% and preferably 90-100% of aliphatic 

polyester at a thickness of from about 0.5 to about 2 mils 

each. In addition to meeting all of the requirements 

described in (a)-(f) above, this embodiment provides an 

excellent barrier to moisture vapor. The polyethylene 

component which represents only about 1-3% by weight of the 

total composition does not interfere with the rate of 

composting as it is confined to the innermost layer and 

therefore does not hinder the degradation of the outermost 

layers, i.e.: the aliphatic polyester or the cellulose pulp 

fibers. Thus, in this embodiment of the invention, the outer 

surfaces 2 and 3, which provide the initial sites for 

microbial attack, are composed of the biodegradable aliphatic 

polyester coatings. The pulp substrate 1 is accessible to 

microbial attack either through the degraded layer 3 or 

through the edges. 

In another alternative, the exterior coating layer 3 may 

be eliminated in which case exposure of the pulp layer is 

immediate and direct. 

Figure 12 represents an alternate configuration to the 

performance properties and compostability of Figure 10. In 

this particular case, the high-barrier layer 4 is positioned 

between two layers of pulp substrate 1 and l'. 

The container according to the present invention can be 

used to contain a variety of liquids and liquid containing 

materials. For Example, the container may be used for 
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beverages such as milk, juice, fruit punch, soda, frozen 

juice, and iced tea; fabric softener; butter; margarine; 

cosmetics such as shampoo, conditioner, suntan lotion and 

body lotion; pancake syrup; cooking oil; processed grains, 

fruits and vegetables such as applesauce and pasta sauces; 

frozen vegetables; fruits; breads and bread products and 

single-use wet wipes. 

In one embodiment, the container which is preferable for 

use with the present invention has cut ends which are sealed 

to avoid seepage of the liquid into or out of the body of the 

paperboard. The•sealing of the edges may be done in a 

variety of manners. It may be accomplished by coating the 

edges, or by thinning the material down near the cut edges, 

i.e., skivving. Skivving of the edges is followed by folding 

the skivved areas over the cut edges. 

In another preferred embodiment, there is a moisture­

impervious membrane provided over the contents. Such 

membranes are sometimes referred to as lidding stock or 

material. Membranes for this application are typically 

comprised of a strong barrier top layer with a heat sealable 

lower layer. Non-limiting examples of top layers which may 

be used in the present invention, include paper, polyester, 

polyethylene, metallized polyester and polypropylene. Non­

limiting examples of heat seal layers include polyethylene, 

ethylene-vinylacetate copolymers, and aliphatic polyester. 

The edges of the membrane are adhered to the upper edges of 

the container and provide an effective storage and shipping 

seal. The membrane should peel away from the edges of the 

container at the seal without exposure of pulp fibers. 

Additionally a moisture-impervious membrane can be heat 

sealed at the bottom of the container as well. The bottom of 

the container is preferably heat sealed by applying heat and 

pressure, as well known in the art. 

In one embodiment when the material to be contained is 

wet towellettes, the consumer obtains the product, rips open 

a perforation providing a slot or opening in the paperboard, 

permitting the hinged cap-like lid to be raised. This 
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exposes the membrane, which is easily peeled off with the 

fingers and either stored in the box or thrown away. 

Thereafter, sealing is done entirely by the raising and 

lowering of the hingE!d lid. The moist towels or napkins are 

preferably stacked and lie horizontally in the container and 

may be individually removed as needed. 

It is also possible to provide a separate or separable 

pouch, bag or liner within the container to provide further 

waterproofing protection. Alternatively, this separable 

liner may be supplied during refilling of the container using 

a prepackaged bag of replacement wipes. 

The container according to the present invention 

provides sufficient stiffness to provide the consumer with a 

container having handleability and to provide crush 

resistance of the box during storage, shipment and under 

conditions of household use. 

Containers according to the present invention preferably 

have a compression strength of at least 60 lbs. and more 

preferably at least 70 lbs. as tested in accordance with 

TAPPI test procedure T-804. The container should also 

preferably have a cross directional Ring Crush of at least 

115 lbs. and more preferably at least 140 lbs. Ring crush 

can be defined according to TAPPI Test Procedure T818 om-87. 

The compression strength of the containers is indicative of 

stacking and handling ability of the containers. Higher 

stiffness and crush resistance in the cross direction of the 

paperboard provides improved stacking and handling of the 

containers. 

The following examples are illustrative of the invention 

embodied herein. 

EXAMPLES 

I. Paper used as base: 

a. Bleached paperboard grade DLC (Schoeller 

Technical Papers, Pulaski, N.Y.); basis weight 

175 lb/ream, 11.5 mils in thickness. Taber 

Stiffness MD (machine direction) x CD (cross 

direction) = 65 x 35. 
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b. Bleached paperboard grade 4554 (Westvaco); 

basis weight 205 lb/ream; 20 mil in thickness. 

c. Bleached paperboard grade GAA-11 (Schoeller) 

3.5 mil., 38 lb/ream. 

d. Bleached paperboard 215 lb/ream, International 

Paper. 

II. The coatings were extruded from the following 

polymers: 

a. polycaprolactone (PCL) Tone Polymers P-767E 

and P-787 (representing different molecular 

weights with 767E being the lowest), Union 

Carbide Chemicals and Plastics Company, Inc., 

Solvents and Coatings Materials Division, 

Bound Book, N.J. 

b. PHBV tm (ICI Americas, Wilmington, DE) - 8% 

and 12% polyhydroxyvalerate; 

c. Linear low density polyethylene (LLDPE); 

hexene based grade DFDA-7047 (Union Carbide) 

d. Low density polyethylene (LDPE) (Quantum) 

III. Testing and Evaluations 

a. Liquid containment was evaluated by the Mason 

Jar Test as follows: 

The Mason Jar Test to Determine 

Liquid Containment of Packaging Materials 

This test procedure provides a convenient way to observe 

the liquid barrier properties of film, paper, coated paper 

and related packaging materials. Failure in the test 

materials such as attack or penetration by the contained 

liquid or leaks through pin-holes and other coating 

imperfections are usually observed within the first 24 hours 

of the test. 

As can be seen from Figure 13, a standard wide mouth 

Ball type Mason Jar, 7 inch high and 3½ inch wide is dr,illed 

with a 1/8" hole for pressure equalization. 

The hole is plugged and the jar is filled with 600 ml of 

liquid. Optionally, dye may be added to aid in observing the 

nature and location of failures. 
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Test specimen circles 3 and 5/16" in diameter are placed 

between two rubber gaskets and then tightened on the jar with 

the outer screw type lid supplied with the jar. 

The jar is inverted and the plug removed. 

The assembly is examined daily for signs of leakage and 

penetration. 

In those cases ~here fluid consistently leaked around 

specimen edges, it was useful to heat seal the material to 

the rubber gaskets. 

Test results are reported based upon sample composition, 

thickness, liquid, elapsed time and nature of failure. 

b. Water vapor transmission (WVT) was measured 

according to 'rAPPI T523 on -87 and ASTM 

F 1249-90 

c. Oxygen transmission was measured according to 

ASTM D-3985 

Extrusion coatings were conducted using an Egan single 

flight screw through a 15 inch T-type die with a 30 mil gap 

setting. 

Polycaprolactone P-767E was extruded with a temperature 

profile of 200°F in'the feed zone; 225-250°F in the barrel 

and 245°F in the die. 

Films were collected on a matte finished steel chill 

roll at 55-60°F and combined through a nip roll with the 

substrate after surface treatment of the latter with corona 

discharge or flame tc enhance adhesion. 

EXAMPLE 1 

PCL-767E was coated on one side of the Westvaco 

paperboard at a thickness of 1.25 mils. The coated material 

was challenged with baby wet wipe lotion in the Mason Jar 

Test with no signs of penetration or leakage after one month. 

Its water vapor transmission rate was 15.65 gm/100 sq.in./24 

hr. 

EXAMPLE 2 

The coated paperboard from Example 1 was coated on the 

other side with a second layer of PCL-767E at 1.25 mil. 
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The coated board basis weight was 311.5 g/sq.rn. with a 

thickness of 23 mils. 

In the Mason Jar Test, using Downy® Fabric Softener, 

manufactured by Proctor & Gamble, as the fluid, no leaks, 

swelling or penetration was observed after 1.3 months. 

Similar results were observed with iced tea over a period of 

26 days. Water vapor transmission was 8.55 gm/100 sq.in./24 

hr. 

EXAMPLE 3 

PHBV 8% and 12% were mixed in a 1:1 ratio and extruded 

on the DLC substrate at a thickness of 1.5 mil. The basis 

weight of the coated paper was 215.8 g/sq.rn. 

In the Mason Jar Test, this material resisted leakage 

penetration by baby wet wipe lotion for two months. 

EX.AMPLE 4 

The coating mix of Example 3 was applied to one side of 

the DLC substrate at a thickness of 2.0 mil. Total basis 

weight was 241.8 g/sq.rn. The water vapor transmission value 

was 4.5 gm/100 sq.in./24 hr. 

EXAMPLE 5 

Polycaprolactone P-767E and LLDPE resin were mixed in a 

ratio of 90% PCL and 10% LLDPE and extruded onto the Westvaco 

paperboard at a coating thickness of from about 1.0 to about 

1.3 mil. 

Extrusion temperatures were 275°F at the feed zone 

325-345°F in the barrel; and 345°F in the die. 

Basis weight was 291.5 g/sq.m. Water vapor transmission 

was 11.0 gm/sq.in./24 hr. In comparison to Experiment 1, 

water vapor transmission was reduced by 30% due to the 

presence of the polyethylene. 

EXAMPLE 6 

In this experiment a second coating layer was applied to 

the product of Example 5. Coating thickness was 1.25 mil. 

and the basis weight measured at 303.9 g/sq.rn. Water vapor 

transmission was 5.33 gm/100 sq.in./24 hrs. In comparison to 

Experiment 2, water vapor transmission was reduced by 38% due 

to the presence of polyethylene. 
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In the Mason Jar Test with baby wet wipe lotion, no 

leaks or penetration was observed for five weeks. 

EXAMPLE 7 

PCL-767E and LLDPE were mixed in a ratio of 85/15 and 

5 extruded onto the Westvaco* paper at a thickness of 1.25 mil. 

Water vapor transmission was 8.45 gm/100 sq.in./24 hr. In 

comparison to Experiment 1, water vapor transmission was 

reduced by 46% due to the polyethylene. 

Downey fabric softener was used in the Mason Jar Test 

10 with no leaks or penetration after one month. 

15 

20 

EXAMPLE 8 

A second layer of 85/15 PCL-767E and LLDPE at 1.25 

mil. was applied to the other side of the substrate used in 

Experiment 7 giving a total basis weight of 300.7 g/sq.m. 

Water vapor transmission was 4.81 gm/100 sq.m./24 hr. 

In the Mason Jar Test with baby wet wipe lotion, no leaks or 

penetration was observed for three weeks. In comparison with 

Experiment 2, water vapor transmission was reduced by 44% due 

to the presence of polyethylene. 

Examples 1-8 above illustrate the configurations as 

set forth in Figures 9 and 10. 

EXAMPLE 9 

With DLC as the substrate an 0.5 mil. coating of low 

density polyethylene (Quantum NA-206) was extruded on one side 

25 only. 

Two layers of PCL-767E at 1.2 mil. each were then 

*Trade-mark 
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extruded onto first, the polyethylene side and second, the 

uncoated side. This composite is representative of the 

embodiment described in Figure 10. The water vapor 

transmission rate was 1.22 gm/100 in2 /24 hr. 

5 EXAMPLE 10 

Example 9 was repeated with a polyethylene coating of 

0.3 mil. The water vapor transmission rate was 1.79 gm/100 

in2/24 hr. Taber Stiffness according to TAPPI-489 was 98.5 in 

the machine-direction and 60.0 in the cross direction. 

10 EXAMPLE 11 
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This is an example of the configuration shown in Figure 

8. The substrate, GA.A-11, was a high tear strength, starch 

sized paper at 3.5 mil. thickness. It was extrusion coated 

with 2.0 mil. of PCL-767E giving a material useful as a heat 

sealable lidding stock. 

The following examples illustrate test samples which 

were deemed to provide acceptable barrier properties and 

degradation properties for use in the present invention. 

Example 12 

2.0 mils of 85% PCL and 15% LLDPE was coated on both 

sides of a base of 2l5 lb/ream paperboard obtained from 

International Paper. 

Example 13 

1.25 mils of 85% PCL and 15% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 14 

2.0 mils of 90% PCL and 10% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 15 

1. 25 mils of 90 1i PCL and 10% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 16 

First 0.5 mils of LDPE and then 1.25 mils of PCL were 

coated on one side of a base of 215 lb/ream paperboard 

obtained from International Paper. The other side of the 

based was coated with 2.0 mils of PCL. 

Example 17 

0.5 mils of LDPE, 85% PCL and 15% Texin 480.A 

polyurethane was coated on both sides of a base of 215 lb/ 

ream paperboard obtained from International Paper. 

The oxygen permeability of these and other coatings on 

paperboard are compared in the chart below (23°C): 
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~' 1 D() ~' ,.,, PCT /US93/09686 

e.J/? 

760 mm o2 0mm o2 

21.8 (80% RH) 17.2 (80% RH) 

22.2 (30% RH) 17.3 (30% RH) 

13.8 (80% RH) 12.6 (80% RH) 

13.8 (30% RH) 12.4 (30% RH) 

29.0 (80% RH) 16.5 (80% RH) 

33.0 (30% RH) 43.0 (30% RH) 

26.0 (80% RH) 15.4 (80%) 

30.4 (30% RH) 28.5 (30% RH) 

The coated paper board materials described in the 

examples above are excellent candidates in the construction 

of containers for th1:! packaging of liquids and wet products. 

Ease of sealing and seal integrity were excellent, and 

surprisingly better than polyethylene which is the current 

industry standard. When exposed to hot air for 5-10 seconds, 

these coatings becam,9 tacky and readily formed strong coating 

to coating or coatin,; to paper bonds. The present invention 

also provides for me,:i.ns by which the adhesive properties of 

the coated surface m.3.y be modified. For examples, in the 

opening and dispensing of a heat sealed container, the 

adhesion may be desirably reduced to allow a clean, fiber­

free peel and separation of layers. 

These and related modifications may be achieved by 

blending or by topical treatment of the coatings descr~bed 

herein with low molecular weight, (i.e., 500-3000) aliphattic 

polyesters. The later have a tendency to be waxy and low in 

strength; and, as such, weaken the adhesive interface and 

lower the cohesive strength of the coating. 
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Materials of this invention are well suited to the steps 

involved in converting coated paperboard into a folded carton 

including sheeting, printing, scoring, perforating, skivving, 

folding, and sealing. 

The result of the Mason Jar Tests with typical fluids 

indicate that aliphatic polyesters in film form when coated 

on paper substrates are entirely satisfactory in containing a 

wide range of liquids. 

Other embodiments of the invention will be invention 

will be apparent to those skilled in the art from 

consideration of the specification and practice of the 

invention disclosed herein. It is intended that the 

specification and examples be considered as exemplary only, 

with a true scope and spirit of the invention being indicated 

by the following claims. 
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CLAIMS: 

1. A compostable container for packaging a liquid or 

liquid containing material comprising: 

a base of paper board having an internal surface and an 

5 external surface; 

at least the internal surface treated with a corona 

discharge or a flame; and 

a coating material selected from aliphatic polyesters to a 

thickness of from 0.5 mil to 2.0 mil applied to at least the 

10 internal surface; 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; and 

wherein the base has a cross-directional Taber stiffness 

15 of 50 to 150, a thickness of from 4 to 25 mils, and a basis 

weight of from 25 to 220 lbs./ream. 

2. The container according to claim 1, wherein the 

coating material is heat sealable, flexible, adhesive, 

resistant to stress cracks and abrasion resistant. 

20 3. The container according to claim 1 or 2, wherein the 

coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid, lactic acid and 

polyactide. 

25 4. The container according to claim 3, wherein the 

coating material is polycaprolactone. 

5. The container according to any one of claims 1 to 4, 

wherein said coating material further contains an additive 
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selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene elastomer and block 

5 copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

rubber, starch and thermoplastic segmented polyurethane. 

6. The container according to claim 5, wherein the 

additive is polyethylene. 

7. The container according to any one of claims 1 to 6, 

10 wherein said base further comprises, two layers of paperboard 

having a barrier layer placed therebetween. 

8. The container according to claim 7, wherein the 

barrier layer is polyethylene. 

9. The container according to any one of claims 1 to 6, 

15 wherein said base of paperboard has a barrier layer applied 

prior to application of said coating material. 

10. The container according to claim 9, wherein the 

barrier layer is polyethylene. 

11. A method of making a compostable package for 

20 containing a liquid or liquid containing material comprising 

the steps of: 

providing a base of paper board having an internal and an 

external surface; 

treating at least the internal surface with a corona 

25 discharge or a flame; and 

coating at least the internal surface with a coating 

material selected from aliphatic polyesters capable of 

preventing leaks to a thickness of from 0.5 mil to 2.0 mil; 
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wherein the base and the polyester coating material are 

capable of degrading at substantially the same rate to form 

carbon dioxide, water and biomass; and 

wherein the base has a cross directional Taber stiffness 

5 of 50 to 150, a thickness of from 4 to 25 mil, and a basic 

weight of from 25 to 220 lbs./ream; and 

forming the coated paper board into a container; 

filling the container with a liquid or liquid containing 

material therein; and sealing said container. 

10 12. The method according to claim 11, wherein the coating 

material is heat sealable, flexible, adhesive, resistant to 

stress cracks and abrasion resistant. 

13. The method according to claim 11 or 12, wherein the 

coating material is selected from polycaprolactone, poly-3-

15 hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid and lactic acid. 

14. The method according to claim 13, wherein the coating 

material is polycaprolactone. 

15. The method according to any one of claims 11 to 14, 

20 wherein said coating material further contains an additive 

selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

25 copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

rubber and starch. 

16. The method according to claim 15, wherein the 

additive is polyethylene. 
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17. The method according to any one of claims 11 to 16, 

wherein the liquid or liquid containing material is selected 

from the group consisting of milk, juice, fruit punch, soda, 

frozen juice, iced tea, fabric softener, butter, margarine, 

5 cosmetics, shampoo, conditioner, suntan lotion, body lotion, 

pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

fruits, breads, bread products and single-use wet wipes. 

18. The method according to claim 17, wherein the liquid 

10 or liquid containing material is single-use wet wipes. 

19. A method of using a compostable container for 

packaging a liquid or liquid containing material comprising the 

steps of: 

providing a base of paper board having an internal and an 

15 external surface; 

treating at least the internal surface with a corona 

discharge or a flame; and 

coating at least the internal surface with a coating 

material selected from a polyhydroxyaliphatic acids capable of 

20 preventing leaks to a thickness of from 0.5 mil to 2.0 mil; 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; and 

wherein the base has a cross directional Taber stiffness 

25 of 50 to 150, a thickness of from 4 to 25 mil, and a basis 

weight of from 25 to 220 lbs./ream; and 

forming the coated paper board into a container; 

sealing the edges and bottom of the container; 
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and placing into the container a liquid or a material 

containing a liquid. 

20. The method according to claim 19, wherein the coating 

material is sealable, flexible, adhesive, resistant to stress 

5 cracks and abrasion resistant. 

21. The method according to claim 19 or 20, wherein the 

coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid, lactic acid and 

10 polyactide. 

22. The method according to claim 21, wherein the coating 

material is polycaprolactone. 

23. The method according to any one of claims 19 to 22, 

wherein said coating material further contains an additive 

15 selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

20 rubber and starch. 

24. The method according to claim 23, wherein the 

additive is polyethylene. 

25. The method according to any one of claims 19 to 24, 

wherein the liquid or liquid containing material is selected 

25 from the group consisting of milk, juice, fruit punch, soda, 

frozen juice, iced tea, fabric softener, butter, margarine, 

cosmetics, shampoo, conditioner, suntan lotion, body lotion, 

pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

30 fruits, breads, bread products and single-use wet wipes. 
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26. The method according to claim 25, wherein the liquid 

or liquid containing material is single-use wet wipes. 

27. A compostable package for liquid or liquid containing 

material comprising: 

a base of paper board having an internal surface and an 

external surface; 

at least the internal surface treated with a corona 

discharge or a flame; and 

a coating material selected from polyhydroxyaliphatic 

10 acids capable of preventing leaks to a thickness of from 0.5 

mil to 2.0 mil applied to at least the internal surface; 

15 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; 

wherein the base has a cross-directional Taber stiffness 

of 50 to 150, a thickness of from 4 to 25 mils, 

and a basis weight of from 25 to 220 lbs./ream. 

28. The container according to claim 27, wherein the 

coating material is sealable, flexible, adhesive, resistant to 

20 stress cracks and abrasion resistant. 

29. The container according to claim 27 or 28, wherein 

the coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid and lactic acid. 

25 30. The container according to claim 29, wherein the 

coating material is polycaprolactone. 
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31. The container according to any one of claims 27 to 

30, wherein said material further contains an additive selected 

from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

5 styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

copolymers polyvinylacetate, polybutadiene, ethylene/propylene 

rubber and starch. 

32. The container according to claim 31, wherein the 

10 additive is polyethylene. 

33. The container according to any one of claims 27 to 

32, wherein the liquid or liquid containing material is 

selected from the group consisting of milk, juice, fruit punch, 

soda, frozen juice, iced tea, fabric softener, butter, 

15 margarine, cosmetics, shampoo, conditioner, suntan lotion, body 

lotion, pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

fruits, breads, bread products and single-use wet wipes. 

34. The container according to claim 33, wherein the 

20 liquid or liquid containing material is single-use wet wipes. 

35. The container according to any one of claims 27 to 

34, wherein said base further comprises, two layers of 

paperboard having a barrier layer placed therebetween. 

36. The container according to claim 35, wherein the 

25 barrier layer is polyethylene. 

37. The container according to any one of claims 27 to 

34, wherein said base of paperboard has a barrier layer applied 

prior to application of said coating material. 

38. The container according to claim 37, wherein the 

30 barrier layer is polyethylene. 
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. FIG. 1 
AEROBIC BIODEGRADAT!ON OF 

POL YCAPROLACTONE (ASTM 05209) 
INOCULUM CUMULATIVE 

PCT /US93/09686 

2150377 

EXPOSURE (DAYS) CARBON DIOXIDE (mg) 

0 0 
5 22.2 
19 145.1 
32 299.8 
42 406.8 
50 484.2 
60 532.1 

SUBSTITUTE SHEET (RULE 26) 
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FIG. 5 
PHBV IS INDEFINITELY STABLE WHEN STORED IN AIR; DEGRADATION TO 

CO2 AND WATER WILL OCCUR ONLY WHEN THE POLYMERS ARE EXPOSED TO 
MICROORGANISMS FOUND NATURALLY IN SOIL, SEWAGE, RIVER BOTTOMS, ETC. 

IN A CONTROLLED EXPERIMENT USING C14 TAGGED, PHBV FILM LOST 
APPROXIMATELY 50% OF ITS CARBON CONTENT IN 16 WEEKS AS CO2 

WHEN BURIED IN MOIST SOIL. 
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FIG. 6 

AEROBIC BIODEGRADATION OF 
POL YCAPROLACTONE POLYETHYLENE BLENDS 

CUMULATIVE CARBON DIOXIDE (mg) 
INOCULUM 90% PCL 80% PCL 

EXPOSURE (DAYS) 10% LLDPE 20% LLDPE 
0 0 0 
5 24.6 19.8 
19 228.9 125.8 
32 361.0 198.4 
42 391.8 220.4 
50 406.3 256.3 
60 440.5 287.8 
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PROCESS FOR PREPARING FILMS AND COATINGS 
This invention relates to a process of preparation 

of polymer films and polymer coatings_on substrates, to 

the use of certain polymer compositions for the 

5 preparation of such films and coated substrates and to 

certain polymer compositions. In particular the 

invention relates to the use of polyhydroxy-alkanoate 

polyesters in such method and certain compositions 

thereof. 

10 Films of polymers have many uses. Free standing 

films of plastics materials have innumerable industrial 

and consumer applications. Supported films, for example, 

coated paper, are also widely useful, particularly for 

imparting the qualities of moisture resistance and heat-

15 sealability to the coated support. 

In principle, films can be prepared from polymer 

either by using a preparation of molten polymer or by the 

use of a solution of polymer in a suitable solvent. In 

the latter case, it is clearly necessary to match a 

20 polymer with a suitable solvent for it; for 

polyhydroxyalkanoate polymers, which have the merit of 

being biodegradable, a problem exists in that the 

suitable solvents are generally chlorinated and therefore 

environmentally detrimental. Attention has therefore 

25 diverted to attempting to prepare films of these 

biodegradable, and hence environmentally friendly, 

polymers from molten preparations of the polymer; and it 

is to this area that the present invention is directed. 

Extrusion coating of polymer films from molten 

30 polymer has been developed for a number of plastics, in 
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particular low density polyethylene. The standard 

procedure is for molten polyethylene to be extrusion 

coated onto a chilled roller, known in the art as a 

chill-roll. Low density polyethylene crystallises very 

5 quickly, and at reasonably low temperatures, so that it 

is adequately crystalline before it is drawn off the 

chill-roll, even when the roll is operating at very high 

line speeds, such as 700m/min. Polyhydroxyalkanoate 

polymers crystallise much more slowly than low density 

10 polyethylene at typical chill-roll temperatures. 

The process of polyhydroxyalkanoate crystallisation 

from the molten state involves growth of spherulites, 

which are spherical regions of crystallised material 

around a nucleus. such a nucleation site may occur in 

15 the pure polymer or can be artificially introduced by the 

use of a nucleating agent. The optimum temperature for 

creating nucleating sites is considerably lower than the 

optimum temperature for growth of the spherulites. 

However the optimum temperature for crystallisation is a 

20 combination of the two parameters and usually falls 

between the two parameters. 

It has now been found that it is possible to adapt a 

chill-roll process for the preparation of a polyhydroxy­

alkanoate film if the film formation is allowed to take 

25 place on the roll at a relatively high temperature 

compared to conventional extrusion coating processes, so 

as to improve or optimise crystallisation. The use of a 

high temperature chill roll allows relatively high line 

speeds and particularly high line speeds can be achieved 

30 using polyhydroxyalkanoate polymer with a high melt flow 
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index (MFI) . 

Thus, according to a first aspect of the present 

invention, there is provided a process for the 

preparation of extruded film or extrusion coating of a 

5 polyhydroxyalkanoate polymer, the process comprising 

applying a layer of molten polyhydroxyalkanoate to a 

surface which is at a temperature in the range from 20°c 

above to 20°c below the optimum crystallisation 

temperature of the polymer, so as to form a film or 

10 coating. 

Crystallisation temperature range is dependent on 

the co-polymer content and various additives, primarily 

the nucleating agent. 

The molten PHA preferably has a MFI of 12 or 

15 greater, especially 18 to 35. 

Therefore, in a further embodiment of the present 

invention there is provided a process for the preparation 

of extruded film or an extrusion coating of a 

polyhydroxyalkanoate polymer, the process comprising 

20 applying a layer of molten polyhydroxyalkanoate having a 

melt flow index of 12 or greater to a surface which is at 

a temperature in the range from 20°C above to 20°C below 

the optimum crystallisation temperature of the polymer, 

so as to form a film or coating. The melt flow index may 

25 be determined according to the standard ASTM-D1238-906. 

30 

The present invention enables the film or coating 

formation to be carried out in a single stage process and 

allows much higher line speeds to be achieved than were 

previously possible by a single stage process. 

The invention may be carried out with stereo-regular 
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PHAs, which may be produced by biological processes. 

The polymer is especially one which is capable of a 

relatively high level of crystallinity, for example over 

30%, especially 50-90%. Suitably it is or includes at 

5 least one biologically produced polyhydroxyalkanoate 

(PHA) having units of formula I: 

-O-~~-rn- I 

where mis in the range 1-13 and n is 2m or (when mis at 

least 2) 2m-2. Typically Cm~ contains 2-5 carbon atoms 

10 in the polymer chain and the remainder (if any} in a side 

chain. In very suitable polyesters mis 3 or 4, n is 2m 

and especially there are units with m = 3 and m = 4 

copolymerised together with respectively a C1 and C2 side 

chain on the carbon next to oxygen. Particular 

15 polyesters contain a preponderance of m = 3 units, 

especially with at least 70 mol % of such units, the 

balance being units in which m = 4. The molecular weight 

of the polymer is for example over 50000, particularly 

over 100000, especially over 300000, up to, e.g. 2 x 10 6 • 

20 Polyester containing only m = 3 units is PHB, 

polyester containing m = 3 and m = 4 units is 

polyhydroxy-butyrate-co-valerate (PHBV). The polyester 

can also be a blend of two or more PHAs differing in the 

value of m. A particular example contains : 

25 (a) polymer consisting essentially of Formula I units in 

which 

2-5 mol % of units have m = 4, the rest m = 3; and 

(b} polymer consisting essentially of Formula I units in 

which 

30 5-30 mol % of units have m = 4, the rest m = 3. 
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The proportions of the polymers in such a blend are 

preferably such as give an average m = 4 content in the 

range 4-18 mol %. 

The polyhydroxyalkanoate can be a fermentation 

5 product, especially of a microbiological process in which 

a microorganism lays down polyhydroxyalkanoate during 

normal growth or is caused to do so by cultivation in the 

absence of one or more nutrients necessary for cell 

multiplication. The microorganism may be wild or mutated 

10 or may have had the necessary genetic material introduced 

into it. Alternatively the necessary genetic material 

may be harboured by a eukariote, to effect the 

microbiological process. 

Examples of suitable microbiological processes are 

15 the following: 

for Formula I material with m = 3 or m = partly 3, partly 

4: EP-A-69497 CAlcaliqenes eutrophusl; 

for Formula I materials with m = 3: 

us 4101533 (A.... eutrophusl, EP-A-144017 (A.... latusl; 

20 for Formula I material with m = 7-13: 

EP-A-0392687 (various Pseudomonas). 

In such processes the polymer can be extracted from 

the. fermentation product cells by means of an organic 

solvent, or the cellular protein material may be 

25 decomposed using an aqueous route leaving microscopic 

particles of polymer. For specialised end uses the 

cellular protein may be partly or wholly allowed to 

remain with the polymer, but preferably subjected to cell 

breakage. 

30 Alternately the PHA may be synthesised by chemical 
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processes known in the art. PHB can be prepared 

according to Bloembergen, s. and Holden, D. A., 

Macromolecules. 1989, Vol 22, p1656-1663. PHBV can be 

prepared according to Bloembergen, Holden, Bluhm, Hamer 

5 and Marchessault, Macromolecules. 1989, Vol 22, p1663-

1669. 

10 

15 

The invention is applicable also to synthetic 

polymers which are capable of crystallisation, 

especially: 

a polyester, for example head-to-tail polyester or 

(preferably) substantially stoichiometric head-to­

head tail-to-tail polyester; 

b polyester having only alcohol or phenol reactivity 

C 

or only acyl reactivity; 

other polymers, such a polyamides, having potential 

acylatable and or esterifiable groups. 

Such polymers may be used alone or with one or more 

microbiologically derived polymers as described above. 

Examples of suitable synthetic polymers are synthetic 

20 polyhydroxyalkanoates, polylactides and copolymer of 

succinic acid and butylene glycol. 

In or with the polymer there may be other materials 

present, in particular one or more plasticisers may be 

present. The ratio of plasticiser to polymer depends on 

25 the intended use of the composition. The range 2-40 phr 

w/w includes most of the likely uses. For making 

effectively rigid but not brittle articles the range 5-20 

especially 6-12, phr w/w is generally suitable. 

Any of the known plasticisers for these polymers are 

30 suitable and any plasticisers which are found to 
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plasticise these polymers subsequent to this invention 

would be suitable for use herein. Examples of suitable 

plasticisers are: 

(a) high boiling esters of polybasic acids, such as 

5 phthalates, isophthalates, citrates, fumarates, 

glutamate, phosphates or phosphites. The esterified 

radicals may be for example C1-C12 alkyl, aryl or 

aralkyl. Particular examples are dioctyl-, 

10 

dibeptyl- and dirindecyl- phthalates and 

dialkylalkylene oxide glutamate (Plastha11™7oso); 

(b) high boiling esters of polyhydric alcohols, 

especially glycols, polyglycols and glycerol. The 

acid derived radicals of the ester typically 

contains 2-10 carbon atoms. Examples are triacetin, 

15 diacetin and glyceryl dibenzoate; 

(c) aromatic sulphonamides such as paratoluene 

sulphonamide. 

A particularly preferred plasticiser is a doubly 

esterified hydroxycarboxylic acid having at least 3 ester 

20 groups in its molecule. "Doubly esterified" means that 

at least some of the hydroxy groups of the 

hydroxycarboxylic acid are esterified with a carboxylic 

acid and at least some of the carboxy groups thereof are 

esterified with an alcohol or phenol. Preferably at 

25 least the hydroxycarboxylic acid from which the ester is 

derived is aliphatic or cycloaliphatic. Its backbone 

structure (that is, apart from carboxy groups) preferably 

contains 2-6 carbon atoms. It contains preferably 2-4 

carboxy groups and 1-3 hydroxy groups; and preferably the 

30 number of carboxy groups exceeds the number of hydroxy 
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groups. An example of such a plasticiser is Estaflex™ 

(acetyltri-n-butyl citrate). 

In the process of the invention, the film is formed 

by applying the layer of the molten polyhydroxyalkanoate 

5 polymer to a surface. This application can be achieved 

by melt extrusion through an appropriately configured 

melt extrusion die. The configuration of the die is not 

believed to be particularly critical, and the precedents 

set in low density polyethylene melt extrusion 

10 methodology can be followed or readily adapted by those 

skilled in the art. However, when using high MFI 

polyester the die gap is preferably between from 0.1mm to 

0.5mm and especially 0.1mm to 0.3mm 

Molten polyhydroxyalkanoate may be co-extruded with 

15 one or more other polymers, which may have additional 

useful functionality (for example, by functioning as 

adhesives or barrier layers, for example). Generally and 

preferably the polyhydroxyalkanoate will be the layer 

which comes into contact with the surface of the chill-

20 roll. 

By means of the invention, films may be formed onto 

a substrate, which thereby becomes extrusion coated. The 

substrate may be any suitable material, such as paper, 

board or fabric, which may be knitted, woven or even non-

25 woven. In the case of a non-woven fabric, the melt may 

penetrate into the non-woven structure, following the 

contours of the fabric. The substrate could also be a 

film of a second polymer. The second polymer should be a 

compatible polymer if a multilayer film is required. 

30 Alternatively, the second polymer should be non-
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compatible if it is to be stripped from the first; this 

may leave the polyhydroxyalkanoate film with qualities 

superior to a comparable cast film. 

A substrate may, prior to being coated, be pre-

5 treated for example, by a corona treater. In practice, 

any suitable pre-treatment can be used if pre-treatment 

is required at all. 

The invention is also suitable for preparing cast 

films, in which the polyhydroxyalkanoate film is not 

10 supported by a substrate. The film may be cast either 

onto a roller, as in certain chill-rbll processes known 

from polyethylene casting, or the invention may use an 

adaption of such a process, for example, using an endless 

belt instead of a roller. The cast film may then be 

15 stretched, if required, before or while heating of the 

film takes place. 

The temperature of the chill-roll or other surface 

on which the polymer is cast may be controlled by any 

suitable means. Suitable direct means include gas 

20 burners and electrical heating. A heat transfer fluid 

such as water or oil may, when appropriately remotely 

heated, be used in an indirect heating system. 

The temperature of the surface used in the invention 

will depend on the optimal crystallisation temperature of 

25 the polymer from which film is being formed, which in 

turn varies with the polymer compositions. 'I'hese 

crystallisation temperatures for polymers suitable for 

use in the invention can readily be determined by those 

skilled in the art. Typically, optimal crystallisation 

30 temperatures of suitable polymers will be in the range 
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A method of determining the optimal crystallisation 

temperature of the polymer is by Differential Scanning 

Calorimetry (DSC). In this method a Perkin Elmer DSC-7 

5 is operated under programmed heating control from 20 to 

200°c at 20°c min-1 to measure melting behaviour. 

Crystallisation behaviour is monitored by cooling from 

200 to 20°c at 20°C min-1
. From these measurements the 

melting peak temperature (Tm peak) and the crystallisation 

10 peak temperature (Tcrystl and enthalpies of fusion and 

crystallisation ~Hfos and ~H::rysc are determined. 

At the temperature of the chill-roll or other 

surface used for film formation in the invention, 

crystallisation will occur at the temperatures used. 

15 This will enable higher line speeds to be used. 

The crystallisation temperature may vary from 

polymer to polymer. In a polyhydroxybutyrate/valerate 

copolymer, it may vary with hydroxyvalerate content. 

It is preferable in the present invention to use a 

20 polymer of high MFI, preferably 12 or greater, especially 

18 to 35. The MFI can be measured by standard methods 

known in the art. The method used herein is ASTM -

D1238-90b. 

It is possible to raise the MFI of a polymer by 

25 different methods. For example, it is possible to obtain 

high MFI polymer by adding one or more plast.isicers. In 

the present invention it is preferred to heat treat the 

polymer one or more times to degrade the average 

molecular weight (Mw). Most suitably the polymer 

30 produced by this method has a weight average Mw of 
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350,000, and preferably 300,000 or below. Two useful 

methods to degrade the polymer are by extrusion 

compounding or by taking polymer and degrading with a 

basic solution, e.g. ammoniwn hydroxide. 

5 The presence of a nucleating agent is often 

preferable in the polymer composition. Examples of 

conventional nucleating agents (to which the invention is 

no limited) include boron nitride (EP-A-0291024), 

ammoniwn chloride (WO-A-9919759) and DZB/ZnSt (EP-A-

10 0400855). The amount of nucleating agent if present will 

generally be less than or equal to one part per hundred 

resin (phr) if only because of the wasted cost of adding 

excess nucleating agent. The lower limit of nucleating 

agent present is effectively O phr, which is to say that 

15 its presence is optional. 

Another optional ingredient in the polymer 

composition is a release agent. Conventional release 

agents may be used, but the invention is not in any way 

restricted to the use of release agents which are known 

20 to date. 

The polymer composition may contain any of the usual 

polymer processing additives, for example particulate 

fillers, reinforcing fibres and pigments. 

However it is not usual to have these present in 

25 extrusion coating grades as it can affect the stability 

of the melt during draw-down from the die. 

Films, whether coated on a web or free-standing, of 

various thicknesses can be produced by means of the 

invention. In particular, supported films (i.e. 

30 coatings), of from 1 to lOOµm, and typically from 5 to 
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50µm, may be produced, and free standing films of from 

5 to 150µm and typically from 10 to lOOµm. It is also 

possible to use this process to make thick films greater 

than 150µm. It should be noted that the thicker the film 

5 the greater the heat transfer required to crystallise the 

coating therefore, thicker films often require slower 

lines speeds to be used with a heated chill roll. 

The invention may be used to produce 

polyhydroxyalkanoate films at higher line speeds than has 

10 hitherto been possible in a single stage process. For 

example, line speeds of up to 300m/min, typically 50 to 

200m/min are envisaged for extrusion coating. For cast 

film production line speeds up to lOOm/min and typically 

10 to SOm/min are envisaged. For thick film production 

15 line speeds up from 4 to 30m/min are envisaged. 

20 

According to a further aspect of the invention there 

is provided film and coated substrates produced by the 

process as defined herein. 

The invention will now be illustrated with the 

following Examples. 

EXAMPLE 1 

A formulation of polyhydroxybutyrate/valerate 

copolymer was prepared having a hydroxyvalerate content 

of 5 mol % and 1 phr boron nitride nucleating agent. 

25 The granules had a molecular weight of 284,000 and MFI of 

17 as measured by ASTM method no. 1238-90b, 2.16kg load 

at 1so 0 c. 
Granules of the formulation were fed into an 

extruder with a 40mm diameter screw. The screw was 

30 operated at a speed of 30-70 rpm. The extruder fed into 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 780 of 1179



WO95/17454 2179522 
PCT/GB94/02761 

13 

a 20cm wide die. The temperature of the melt was from 

170 to 197°c as measured by thermocouples in the adaptor. 

The molten polymer was extruded into the nip between a 

first nip-roll and the chill-roll. A gloss chill-roll 

5 was used. The chill-roll was held at a temperature of 

60°C; the die-gap was set to 0.2mm; the air gap between 

the die and the nip was set to about 10 cm. The polymer 

was coated on to paper (38g/m2 or 80g/m2 } and board 

(200g/m2}, at line speeds of 55 to 100 m/min without the 

10 polymer exhibiting instability during draw-down of the 

melt. 

15 

20 

The results for paper are given in Table 1. 

Table 1 

Die Gap (mm} Screw speed line-speed 

0.5 30 30-35 

0.5 50 35-40 

0.5 70 43 

0.2 30 55-60 

0.2 70 85 

Various coat weights were produced depending on the 

screw speed, die-gap and the line speed. The coating was 

satisfactory in its appearance and ran smoothly through 

to the wind-up. The coated paper and board could be 

25 unwound without any difficulties. 

EXAMPLE 2 
Example 1 was repeated using a formulation of 

polyhydroxy-butyrate/valerate copolymer was prepared 
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having a hydroxyvalerate content of 12 mol % and 1 phr 

boron nitride nucleating agent. The formulation was 

coated onto paper (40g/m2 ). The die gap was 0.3mm. The 

die temperature was 190°C. The screw speed was varied 

5 from 20 to 80 rpm. 

The results are presented in Table 2. 

Table 2 

line speeds (m/min) 

MFI 20 40 60 (rpm) 80 (rpm) 

(rpm) (rpm) 

10 3-4 30 35 35 -

24.8 70 84 - 112 

18 60 81 - 112 

24.8 86 104 - 110 

15 It can be seen from the results that at low MFI the line 

speeds remain relatively low despite raising the screw 

speed. At each screw speed the high MFI materials gave 

much superior line speeds. 

93SKM15S - MS - 16 December 1994 
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CLAIMS: 

1. A process for the preparation of extruded film or 

extrusion coating of a composition comprising a 

polyhydroxyalkanoate, the process comprising applying a 

5 molten layer of the composition to a surface which is at a 

temperature in the range from 20°c above to 20°c below the 

optimum crystallisation temperature of the polymer, so as to 

form a film or coating. 

2. A process as claimed in claim 1, wherein the 

10 composition has a melt flow index of 12 or greater. 

3. A process as claimed in claim 1 or 2, wherein the 

polymer has a weight average molecular weight of 350,000 or 

below. 

4. A process as claimed in any one of claims 1 to 3, 

15 wherein the polymer is capable of over 30% crystallinity. 

5. A process as claimed in any one of claims 1 to 4, 

wherein the polymer comprises at least one 

polyhydroxyalkanoate having units of general formula: 

20 in which mis 1 to 13 and n is 2m or, if mis at least 2, 

2m-2. 

6. A process as claimed in any one of claims 1 to 5, 

wherein the polymer is a polyhydroxybutyrate. 

7. A process as claimed in any one of claims 1 to 5, 

25 wherein the polymer is a polyhydroxybutyrate-co-valerate 

comprising at least 70% hydroxybutyrate residues, the 

balance being hydroxyvalerate residues. 
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8. A process as claimed in any one of claims 1 to 7, 

wherein the crystallisation temperature is 35 to 85°C. 

9. A process as claimed in claim 8, wherein the 

crystallisation temperature is 50 to 70°C. 

5 10. A process as claimed in any one of claims 1 to 9, 

10 

15 

20 

wherein nucleation is induced by a nucleating agent. 

11. A process as claimed in claim 10, wherein the 

nucleating agent is boron nitride. 

12. A process as claimed in any one of claims 1 to 11, 

wherein the polymer is stereo-regular. 

13. A process as claimed in any one of claims 1 to 12, 

wherein the polymer is a biologically produced 

polyhydroxyalkanoate. 

14. A process as claimed in any one of claims 1 to 13, 

wherein the molten layer of the composition is applied to 

the surface by melt extrusion through a die with a die gap 

of 0.1 to 0.5 mm. 

15. A process as claimed in any one of claims 1 to 14, 

wherein the surface is that of a chill roll. 

16. A process as claimed in any one of claims 1 to 15, 

wherein the composition contacts the surface directly. 

17. A process as claimed in any one of claims 1 to 16, 

wherein the composition is coated onto paper or board. 
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1 

COMPOS"l':tBLE LAN:tHA'l'E 

THIS INVENTION relates to cornpostible laminates. 

Used packaging materials constitute a refuse 

disposal problem and it is desirable to be able to 

5 compost them. Also, in composting organic wastes, for 

example food or vegetation, it is convenient to transport 

the compostible material in a compostible container. 

Bags made of paper or other cellulosic material, for 

example cellulose film or boxes made of such materials, 

10 for example cardboard or the like may be used but are 

mechanically weak when wet. 

This invention provides compostible laminates 

comprising cellulosic sheets, for example paper or board, 

of satisfactory strength which comprise substantially 

15 only compostible components and which comprise layers of 

a cellulose sheet, a polycaprolactone, a polylactic acid 

and/or a cellulose ester and a poly 3- or 4-hydroxy­

alkanoic acid. 

The invention preferably comprises a compostible 

20 laminate which comprises a cellulosic sheet directly 

coated on at least one surface with a layer of 

polycaprolactone, polylactic acid and/or a cellulose 

ester and a layer overlying the said directly coated 

layer of a poly 3 or 4-hydroxyalkanoic acid. We have 

25 found that laminates according to the invention have 

acceptable wet strength and resistance to cracking. 

Resistance to cracking is important if the paper or board 

is folded as any cracking along the fold will allow 

access to moisture and impairment of the wet strength 

30 along the fold. 
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The invention also comprises a compostible laminate 

as aforesaid in which the polyhydroxyalkanoic acid layer 

is covered with a readily removable sacrificial layer of 

optionally non-compostible polymer, for example polythene 

5 or polypropylene. The sacrificial layer is useful in 

improving the manufacture of the laminate, for example in 

preventing the sticking of the laminate to chill rolls in 

the course of manufacture. If desired it may be left in 

position to protect the laminate until it is to be used. 

10 The added layers may be applied to the cellulosic 

sheet simultaneously using known techniques, for example 

by the use of a multi manifold co-extruder. Temperatures 

of 150 to 300°C and preferably 150 to 250°C are suitably 

used for co-extrusion and polymers with melting points 

15 below the extrusion temperature should be used. After 

application of the added layers the laminate is suitably 

cooled for example to a temperature of 40 to 70°C. This 

may be accomplished by contacting the laminate with a 

chill roller. 

20 It is preferred that the total weight of the coating 

layers after stripping the sacrificial layer from the 

product should be about 5 to 40 grammes per square metre 

and is preferably 10-25 grammes per square metre. The 

ratio of the polyhydroxyalkanoic acid to the polycapro-

25 lactone, cellulose ester or polylactic acid layer may be 

1:10 to 10:1 preferably 5:1 to 1:5 and more preferably 

2:1 to 1:2 by weight 

The polyhydroxyalkanoic acid may be a homo or co­

polymer suitably of hydroxybutyric acid preferably 

30 together with hydroxyvaleric acid. Suitable polymers of 
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this type are described in our European Patents EP 52459 

and EP 69497. The polyhydroxyalkanoic acid preferably 

has a molecular weight of 50,000 to 1 million and more 

preferably 100,000 to 800,000. The polylactic acid, 

5 cellulose ester or polycaprolactone preferably has a 

molecular weight of at least 40,000 for example 30,000 to 

500,000. 

The sacrificial layer may after it is stripped from 

the laminate be reused in the manufacturing process if it 

10 is a thermo-plastic. 

A pilot line was used for the following work which 

comprises a roll of 110g/m2 brown Kraft paper feeding the 

paper to a unit for corona discharge onto the paper, a 

support roller supporting the paper emerging from the 

15 corona discharge chamber, a die for extruding three 

layers of polymer onto the paper beyond the support 

roller, a chill roller and a nip roller for pressing the 

laminate of paper and polymer together against the chill 

roller and a wind-up roller for collecting the laminate. 

20 The corona discharge was at a power of approximately 

1.5 kw over a width of 350 mm, the paper being run 

through the discharge at a rate of 15 to 75 rn per minute. 

The die was fed by three extruders supplying 

polycaprolactone (a commercial product sold as "Tone" 767 

25 by Union Carbide, estimated number average molecular 

weight 43,000 melt flow index of 30 at 190°C), a 

copolymer comprising 92% hydroxybutyric acid units and 8% 

hydroxyvaleric acid units in a D-configuration of 

estimated weight average molecular weight 480,000 sold 

30 under the trade name "BIOPOL" by ZENECA Limited and low 
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density polyethylene sold by Borealis as grade NCPE 1515, 

MFI 15 at 190°C. The die was a Cloeren vane flat die of 

width 350 mm with adjustable vanes and equipped with 

breaker plates and screen packs and using a CCABB 

5 configuration plug. 

10 

This arrangement enabled the polymers to be extruded 

onto the paper in the order paper/polycaprolactone/­

"BIOPOL• polyhydroxyalkanoate/polyethylene in the desired 

thicknesses set by the outputs from each extruder. 

The chill roller was maintained at a temperature of 

60°C. 

The line was operated under the conditions shown 

below. For comparison a single layer consisting of 

"BIOPOL" polymer was coated onto the paper using only one 

15 of the extruders under the conditions shown below. The 

"Barrel Zone" temperatures indicate the successive 

increases in temperature in the barrel zones of the 

extruders which feed adaptors of the extruders which 

adjust the temperature of the polymer as shown. The 

20 temperature of the die itself was set at 185°C. 

Sing1• Layer Bxtru■ion 

Sample Barrel Zones 0 c Adaptor Screw Line 

oc Speed speed 

1 2 3 rpm m/min 

#1 150 175 185 185 40 30 

#2 150 175 185 185 40 20 

25 #3 150 175 185 185 40 25 
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3 Layer Co-Extrusion 

Sample Barrel Zones 0 c Adap Screw Line 

-tor speed speed 

oc rpm rn/rnin 

1 2 3 4 

#9 150 175 185 185 45 35 

150 170 180 185 185 20 

150 170 180 185 185 90 

#10 150 175 185 185 32 35 

150 170 185 185 185 32 

150 170 185 185 185 90 

#20 150 175 185 185 50 50 

150 175 180 185 185 50 

170 190 195 200 205 200 

#21 150 175 185 185 50 75 

150 170 180 185 185 50 

170 190 195 200 205 200 

The screw speeds in the preceding table are 

proportional to the approximate relative thickness of the 

10 layers. 

The products were tested as follows: 

Laminate from the wind-up roller was removed and any 

polyethylene layer stripped off. The coat weight (i.e. 

the total polymer remaining per square metre of laminate) 

15 was recorded. 

Adhesion of the layers was tested by manual 
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stripping of the deposited polymer layers from the paper. 

Cracking of the polymer layer was tested by folding 

the laminate over so that the polymer layer contacted the 

polymer layer, the direction of folding being transverse 

5 to the line processing direction or parallel to the line 

processing direction as the case may be, and also so that 

the paper layer contacted the paper layer in the 

transverse and parallel directions as aforesaid. 

The integrity of the polymer coating after folding 

10 was tested by laying the laminate flat, applying coloured 

turpentine to the crease from the polymer side of the 

laminate and after 10 minutes measuring the proportion of 

the crease in which colouring on the paper side was 

observed. 10 cm lengths of crease were tested. 

15 The results are reported as follows: 
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15 

Sample Coat Adhesion Turpentine (Line Direction) Turpentine (Traverse Direction) 

Weight Nwnber Substrate to Coating to Substrate to Coating to 

g/m2 Substrate Coating Substrate Coating 

(%) (%) (%) (%) 

u 15 0 60 80 90 50 

#3 20.5 0 20 70 50 50 

#2 28 0 0 0 0 0 

#21 12.1 5 5 0 5 1 

#20 14.4 5 1 3 5 1 

#10 18.6 3 1 0 5 0 

#9 21. 0 2 1 0 5 0 

#1, #2 and #3 all single layer extrusion coating 

#21. #20 and #10 are all 3 layer co extrusions with equal "BIOPOL" Polymer to PCL layers 

#9 is a 3 layer co extrusion with a 9/4 ratio of "BIOPOL" Polymer to PCL 

PCL means polycaprolactone. Adhesion nwnbers are assessed as follows: 

-J 

~ 
0 

! 
'""' t ..... 

g 
i 
~ 

i 
'""' 1,0 
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Adhesion 0 Layers not bonded at all and both 

materials remain completely intact. 

Adhesion 1 Layers come apart easily and both 

materials remain completely intact. 

Adhesion 2 Some force needed to separate the layers 

and materials damaged slightly. 

Adhesion 3 More force needed to separate the layers 

and both materials damaged. 

5 Adhesion 4 Layers difficult to pull apart and both 

damaged almost totally. 

Adhesion 5 Layers impossible to pull apart, both tear 

immediately. 

10 

15 
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CLAIMS 

PCT/GB96/00819 

1 A laminate which comprises layers of a cellulosic 

sheet, a poly caprolactone, a polylactic acid and/or 

a cellulose ester and a poly 3- or 4-hydroxyalkanoic 

acid. 

2 A laminate as claimed in Claim 1 in which the 

cellulosic sheet is paper or board. 

3 A compostible laminate which comprises a cellulosic 

sheet directly coated on at least one surface with a 

layer of polycaprolactone, polylactic acid and/or a 

cellulose ester and a layer overlying the said 

directly coated layer of a poly 4- or 5- hydroxy­

alkanoic acid. 

4 A compostible laminate as claimed in any preceding 

claim in which the polyhydroxyalkanoic acid layer is 

covered with a readily removable sacrificial layer 

of optionally non-compostible polymer. 

5 A laminate as claimed in Claim 4 in which the 

sacrificial layer is of polythene or polypropylene. 

6 A laminate as claimed in any of Claims 1 to 5 in 

which the total weight of the layers other than the 

cellulosic sheet after stripping any sacrificial 

layer from the product is 4 to 40 grams per square 

metre. 

7 A laminate as claimed in any preceding claim in 

which the ratio of the polyhydroxyalkanoic acid to 

polycaprolactone cellulose ester or polylactic acid 

is 1:10 to 10:1 by weight. 

8 A laminate as claimed in any preceding claim in 

which the polyhydroxyalkanoic acid is a homo or 
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