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Introduction
• The ‘097 patent is directed to the processing of used battery 

material.

• Only four basic parts to every claim:

• Comminuting unit

• Inactivation unit comprising a dryer

• Filling device

• Vacuum installation

• These are old and well-known components.

3Demonstrative Exhibit – Not Evidence

See, e.g., Pet. 1-2; Reply 1; EX1001 [‘097 patent], 1:8-23, 56-62; EX1003 ¶¶43-48.



Introduction
• All of the well-known components are being used in standard 

ways for standard purposes to achieve expected results.

• There is nothing new or non-obvious about the process conditions 
recited in some claims.

• Much of the relied-upon prior art is Patent Owner’s own printed 
publications:  LithoRec (EX1004), Hanisch (EX1013), Presentation 
(EX1027).

4Demonstrative Exhibit – Not Evidence

See, e.g., Pet. 1-2; Reply 11, 13-14, 22; EX1023 ¶¶49-50.



US 11,050,097

5Demonstrative Exhibit – Not Evidence

• “The advantage of the invention is that the amount of 
electrolyte that can be obtained from the comminuted 
material through drying is such that an electrochemical 
reaction is no longer possible, or only to a negligibly small 
extent. In addition, no flammable or explosive gas phase 
forms above the battery fragments, as the organic 
carbonates of the electrolyte have been removed [from the 
fragments].”

See, e.g., Pet. 5-7; EX1001 [‘097 patent], 1:27-50, 54-67, 2:1-2.



US 11,050,097
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• “The drying of the comminuted material results in inactivated comminuted 
material 42.”

• “According to a preferred embodiment, the drying occurs under vacuum. The 
size of the vacuum is preferably selected such that the vapour pressure of 
dimethyl carbonate at 80° C., especially at 70° C., is not reached. It is 
beneficial if the drying occurs at a maximum pressure of 300 hPa, in 
particular a maximum pressure of 100 hPa. At such low pressures, 
considerable parts of most electrolytes vaporise, especially dimethyl 
carbonate and ethyl methyl carbonate, and do so at temperatures of less 
than 80° C.”

See, e.g., Pet. 9, 27; EX1001 [‘097 patent], 3:4-8, 8:54-58.



7Demonstrative Exhibit – Not Evidence

IPR2024-00887 (‘097 Patent)

Applied ReferencesBasisClaims Challenged

LithoRec, DIN 28400, Perry35 U.S.C. § 1031-3, 7, 8, 10

LithoRec, DIN 28400, Perry, 

Hanisch

35 U.S.C. § 1039

LithoRec35 U.S.C. § 102(a)(1)12, 13, 15, 16, 18, 19

LithoRec and Hanisch35 U.S.C. § 10317

Instituted Grounds

See Inst. Dec. 5, 23.



Overview of the Prior Art
• LithoRec:  A research paper co-authored by Hanisch, the ‘097 

patent’s first-named inventor.

• “In the ‘LithoRec – Recycling of lithium-ion batteries’ project, 
several processes for recycling traction batteries were 
evaluated...A conclusive concept was developed for separating the 
battery systems down to the level of the cathodic active material 
powder used.”

8Demonstrative Exhibit – Not Evidence

See, e.g., Pet. 4, 17-18; EX1016, 1.



Overview of the Prior Art
• Perry:  An engineering reference manual providing examples of specific 

vacuum dryer types and the conditions (including pressure ranges) at which 
they operate.

• DIN 28400:  A reference document discussing vacuum terminology and 
example vacuum ranges.

• Also:
• Hanisch:  A PCT Publication teaching compatible temperature ranges.

• EX1027:  A presentation from PO discussing comminuting for Li-ion battery recycling, and 
electrolytes of concern, target sizes, etc.

9Demonstrative Exhibit – Not Evidence

See, e.g., Pet. 4, 26; Reply 14-15; EX1006, 12-45, 12-65, 12-66; EX1005 ¶¶ 57-62; EX1023 ¶¶ 25, 63; EX1027.



Claim 1 Disputed Limitations

10Demonstrative Exhibit – Not Evidence



Claim 1: Inactivating and Drying

The ‘097 patent

11Demonstrative Exhibit – Not Evidence

EX1001, 2:23-27

EX1001, 8:54-55
See Pet. 21-23; Reply 1-3; EX1003 ¶¶ 89-90.



Claim 1: Inactivating Under Vacuum 

LithoRec

12Demonstrative Exhibit – Not Evidence

See Pet. 21-22; EX1003 ¶ 88.

EX1016, 226



Disputed Issue: “Inactivating”

13Demonstrative Exhibit – Not Evidence

Reply 3

Patent Owner’s Position:

PO’s Position Cannot Be Correct:

POR 41

See Reply 1-3; EX1023 ¶¶ 10-16.



The Board Correctly Construed Inactivating

14Demonstrative Exhibit – Not Evidence

See, e.g., Inst. Dec. 13; Reply 2.

Institution Decision Reply



Claim 1: Pressure Range for “Vacuum”

LithoRec

15Demonstrative Exhibit – Not Evidence

See Pet. 25; EX1003 ¶¶ 95-96. 

EX1016, 226



Claim 1: Pressure Range for “Vacuum”
DIN 28400

16Demonstrative Exhibit – Not Evidence

EX1018, 8:54-55.

EX1018, Table 1

[1000 hPa to 1 hPa]

See Pet. 25-26; Reply 16.



Claim 1: Perry Pressure Ranges

17Demonstrative Exhibit – Not Evidence

See Pet. 26.

[1.33 to 33.33 hPa]

EX1006, 12-45



Claim 1: Perry Pressure Ranges

18Demonstrative Exhibit – Not Evidence

[6.67 hPa]

EX1006, 12-66

See Pet. 26; Reply 24.



Overlapping Pressure Ranges
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• The vacuum range of LithoRec (e.g., as defined by DIN 28400) 

and the pressure ranges disclosed in Perry overlap the claimed 

range of 300 hPa or less.

• PO never directly addresses the evidence of overlapping ranges.

• PO fails to show surprising / unexpected results.

See, e.g., Pet. 25-26; EX1016, 226; EX1018, 1; EX1006, 12-45, 12-66.



Routine Experimentation / Optimization 
of Pressure Ranges
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• PO’s expert conceded it 

was standard practice to 

optimize pressure, 

temperature, and 

duration for dryer 

systems.

See Reply 24; EX1039, 15:15-16:20.

• PO fails to show surprising / unexpected results.



Claim 1: Reliance on LithoRec and Perry

21Demonstrative Exhibit – Not Evidence

See, e.g., Pet. 26; EX1016, 226; EX1006, 12-65, 12-66; EX1039, 21:14-27:8.

• Both LithoRec and Perry teach drying at low temperatures and 

pressures to avoid flammability/combustibility, exactly like the 

‘097 patent teaches.

• PO misapprehends why Perry is being cited:
• The Petition relies on Perry for overlapping pressure ranges, not for a 

particular dryer or dryer type.

• Perry also discloses the desirability of certain dryers and dryer types.

• Tradeoffs between different dryers and dryer types were well known.



Claim 1: Reliance on LithoRec and Perry

22Demonstrative Exhibit – Not Evidence

See, e.g., Reply 6-7, 43-44, 52.

• PO’s batch dryer arguments are not commensurate in scope 

with claim 1.

• LithoRec does not teach away:  
• Fig. G-1 does not indicate whether vacuum drying is or is not used. 

• LithoRec provides guidance for adapting batch vacuum dryers for 

comminuting devices.



Claim 1: LithoRec Is Enabled.

23Demonstrative Exhibit – Not Evidence

See, e.g., Reply 29-34; Reply 9; EX1023 ¶¶46-50.

• PO’s non-enablement arguments hinge on a misunderstanding 

of the basis for the invalidity challenge to claim 1.

• PO advances “bodily incorporation” arguments, but that is the 

incorrect legal standard for obviousness (and enablement).

• As a factual matter, LithoRec is enabled.

• Petitioner provided examples of continuous vacuum dryers.



Claim 1: LithoRec Is Enabled.

24Demonstrative Exhibit – Not Evidence

See Reply 11, 13-14, 22; EX1023 ¶¶46-50.

[Petitioner’s observations relating to 

the enablement of LithoRec apply to 

claims 1 and 12.  See Reply p. 22.]



Claim 2

25Demonstrative Exhibit – Not Evidence

See Pet. 28; EX1016, 226; EX1003 ¶¶102-105.

LithoRec



Claim 7

26Demonstrative Exhibit – Not Evidence

See Pet. 30; EX1016, 226; EX1003 ¶¶102-105.

LithoRec



Claim 9
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Hanisch

See Pet. 35; EX1020, 8.



Claim 12 Disputed Limitations
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Claim 12: Inactivating and Drying

29Demonstrative Exhibit – Not Evidence

See Pet. 43-44; Reply 1-3; EX1003 ¶¶ 140-142.

The ‘097 patent

EX1001, 2:23-27

EX1001, 8:54-55



Claim 12: “Inactivation Device”
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See Pet. 47-48; EX1003 ¶ 148.

LithoRec

EX1016, 226



Disputed Issue: “Inactivating”
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See POR 9, 41; Reply 3; EX1023 ¶11.

Reply 3

Patent Owner’s Position:

PO’s Position Cannot Be Correct:

POR 9, 41



The Board Correctly Construed Inactivating
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See, e.g., Inst. Dec. 13; Reply 2.

Institution Decision Reply



Disputed Issue: “Vacuum Installation”
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See Pet. 47-48; EX1023 ¶¶ 19-20.

LithoRec

EX1016, 226



Disputed Issue: “Vacuum Installation”
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• LithoRec discloses vacuum drying

• A vacuum installation is necessary to generate a vacuum pressure

• Claim 12 does not recite any structure for the “vacuum 

installation”

• Claim 12 is not limited to a batch dryer

• Petitioner provided evidence of batch and continuous dryers 

operating at vacuum.

See e.g., Reply 6; EX1023, ¶36; EX1029, 1-2.



Claim 12: LithoRec Is Enabled.

35Demonstrative Exhibit – Not Evidence

See, e.g., POR 6-7, 29-34, 43-44, 52; Reply 9.

• LithoRec dries at low temperatures and pressures to avoid 

flammability/combustibility, exactly like the ‘097 patent teaches.

• PO’s batch dryer arguments are not commensurate in scope with claim 12.

• As a factual matter, LithoRec is enabled.

• Fig. G-1 does not indicate whether vacuum drying is or is not used. 

• LithoRec provides guidance for adapting batch vacuum dryers for 

comminuting devices.

• Petitioner provided examples of continuous vacuum dryers.



Disputed Issue: Enablement
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See Reply 11, 13-14, 22.



Claim 13 

37Demonstrative Exhibit – Not Evidence

See Pet. 28; EX1016, 226; EX1003 ¶¶154-158.

LithoRec



PO’s Secondary 
Considerations Arguments 
Deserve No Weight.
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PO’s Secondary Considerations 
Arguments Fail
Nexus requirement is not met:
◦ Significant unclaimed critical features.

◦ Broad ranges are claimed, relative to narrow declaration assertions.

No bona fide showing of long-felt need.

Commercial success via licensing campaign is irrelevant because the licenses do 
not include the U.S. patent.

Surprising/unexpected results arguments fail:
◦ No comparative data.

◦ No evidence that the results were actually surprising.

◦ Arguments discuss narrow ranges that are not commensurate in scope with the claims.

39Demonstrative Exhibit – Not Evidence

See Reply 24-27.



PO’s Contingent Motion 
to Amend Should Be 
Denied.

40Demonstrative Exhibit – Not Evidence



Introduction
• The proposed new claims recite the same features recited in the 

original claims except for: 
• Operating in batch mode, and

• Producing a gaseous electrolyte component recoverable by condensation.

• Other features were already discussed in the Petition:

• Pressure and temperature ranges, and

• Vacuum installation.

41Demonstrative Exhibit – Not Evidence



Operating in Batch Mode

42Demonstrative Exhibit – Not Evidence

• Claims 22-25 recite “wherein the drying uses a drying device 

operated in batch mode.”

• Claims 26-29 recite “an inactivation device comprising a drying 

device, operated in batch mode.”



Operating in Batch Mode:
LithoRec and Perry

43Demonstrative Exhibit – Not Evidence

LithoRec

See Opp. 5; EX1016, 226; EX1030 ¶ 14.



Operating in Batch Mode: 
LithoRec and Perry

44Demonstrative Exhibit – Not Evidence

• Perry teaches a number of example batch dryer types.  

For instance:

See Opp. 10; EX1006, 12-65, Table 12-9; EX1030 ¶16.



Operating in Batch Mode: 
LithoRec and Perry

45Demonstrative Exhibit – Not Evidence

See Opp. 10-11; EX1006, 12:65, 12:66; EX1016, 226; EX1030 ¶¶ 14-16.

• Perry and LithoRec provide the same motivation for using batch 

dryers that operate under vacuum:

Perry

LithoRec



Operating in Batch Mode:
LithoRec and Uchida
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See Opp. 14; EX1026 ¶74; EX1030 ¶26.

Uchida
LithoRec



Maximum Pressure of 300 hPa
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• Claims 22-25 recite “wherein the drying occurs at a maximum 

pressure of 300 hPa.”

• Claims 26-29 recite “such that the drying device operates with a 

pressure of 300 hPa or less.”



Maximum Pressure of 300 hPa:
LithoRec and Perry

48Demonstrative Exhibit – Not Evidence

See Opp. 11; EX1039, 15:15-16:20.

Dantam Deposition

Opposition



Maximum Pressure of 300 hPa: 
LithoRec and Perry

49Demonstrative Exhibit – Not Evidence

See Opp. 11-12; EX1006, 12:45, 12:66; EX1030 ¶ 21.

Perry



Maximum Pressure of 300 hPa:  
LithoRec and Uchida
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See Opp. 13-17; EX 1026, ¶74.  
Uchida



Maximum Pressure of 300 hPa: 
LithoRec, Mitsubishi, and Perry

51Demonstrative Exhibit – Not Evidence

See Opp. 20-21; EX1030 ¶ 45; EX1032 ¶25.  

Mitsubishi



Gaseous Electrolyte Component 
Recoverable by Condensation
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Claims 23 and 25 recite “producing, during the drying, a gaseous 

electrolyte component recoverable by condensation.”

LithoRec

See Opp. 4; EX1016, 227.



Temperature of 80 °C or Less
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Claims 25 and 29 recite “wherein the drying occurs at a 

temperature of 80 °C or less”

Mitsubishi

See Opp., 21-23; EX1030 ¶ 48; EX1032 ¶25.



Conclusion
The PTAB should find each original patent claim invalid in view of the 
prior art.
◦ All components/steps were well known, including from PO’s own publications.

◦ All process conditions were well known, or easily would have been arrived at 
by a POSITA, as confirmed by PO’s expert.

The PTAB should deny PO’s Contingent Motion to Amend.
◦ The proposed amendments merely recite features already shown to be 

present in, or obvious from, the prior art.

◦ Further references confirm the obviousness of the “new” claims.
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