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• Summary of Arguments

• Patent Overview

• Ground 1

– Xia Alone

– Xia with Wang and/or Fang

• Ground 2

– Wang alone

– Wang with Fang

Overview
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• Base references Xia (Ground 1) and Wang (Ground 2) 
alone individually invalidate all claims

–Patent Owner’s purported distinctions contradict its arguments 
in the ITC regarding infringement and domestic industry

• Base references Xia and Wang invalidate with simple 
modifications that have clear and obvious benefits

–Patent Owner’s arguments either (1) mischaracterize the 
modification or (2) ignore benefits and rely on inflated 
drawbacks that do not take the modification outside of 
obviousness

Summary of Arguments

3
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Patent Overview: ’864 and ’881 Patents

4

IPR2024-00160, Ex. 1001; 
IPR2024-00161, Ex. 1001

JUUL Ex. 1046
Case No.: IPR2024-00160
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’864 and ’881 Specifications – Background

5

Ex. 1001 at 1:18-32

* Citations are to ‘864 
patent proceeding (-160) 
unless otherwise noted

JUUL Ex. 1046
Case No.: IPR2024-00160
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’864 and ’881 Specifications – Summary of Invention

6
Ex. 1001 at 1:33-2:16
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’864 and ’881 Specifications – Figure 2

7

Ex. 1001, Fig. 2 (annotated); Pet at 10.
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Patent Owner’s Identified Point Of Novelty Fails

8

Patent Owner Response 

POR at 3

Xia (Ex. 1004)

Wang  (Ex. 1005)

Heating element
“extend[s] transversely”

Airflow

Heating element
“extend[s] transversely” Airflow

JUUL Ex. 1046
Case No.: IPR2024-00160
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Ground 1

9
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Disputed Limitations

• ‘864 patent, claim 1 under Xia alone: Slides 11-49

• ‘864 patent, claim 1 under Xia as modified with Wang and/or Fang: Slides 50-71

• ‘881-patent-specific independent claim limitations under Xia alone and as modified: Slides 72-76

• ‘864 patent, dependent claims under Xia alone and as modified: Slides 77-88

• ‘881 patent, dependent claims under Xia alone and as modified: Slides 89-94

Undisputed Limitations

• ‘864 patent, claim 1 undisputed limitations: Slides 147-151

• Remaining undisputed limitations: refer to briefing

Ground 1 Slide Organization

10
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‘864 Patent, Claim 1 Under 
Xia Alone

11
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Xia Alone

Ex. 1004, Fig. 2 (annotated); Pet. at 18.
12
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1. Xia is "three piece" but claims only cover "two piece" e-cigarettes

2. First Aperture Is Not In The Housing

3. Airflow Passageway Has Obstacles And Therefore Is Not Central 
And Axial

Patent Owner’s Arguments Regarding Xia Alone

13
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1. Xia is "three piece" but claims only cover "two piece" e-cigarettes

2. First Aperture Is Not In The Housing

3. Airflow Passageway Has Obstacles And Therefore Is Not Central 
And Axial

Patent Owner’s Arguments Regarding Xia Alone

14
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1[p] A cartridge configured to couple to a power source of an electronic vaporizer, the cartridge comprising 
1[a1] a housing having an interior and a solution holding medium adapted to hold a solution,
…1[b1] a heating element located in the interior of the housing

15

Xia’s Cartridge (“Generator”)

Pet. at 18, 31-35; Ex. 1004, Fig. 2 (partial) (annotated) , 3, 6-10; Ex. 1007, ¶76

JUUL Ex. 1046
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Pet. at 31-35; Ex. 1004, Fig. 2 (partial) 
(annotated) , 3, 6-10; Ex. 1007, ¶76.

“[S]tainless steel shells are arranged on an outer surface of the 
controller and an outer surface of the generator[.]”  Ex. 1004 at 3. 

Heating 
Element

1[p] A cartridge configured to couple to a power source of an electronic vaporizer, the cartridge comprising 
1[a1] a housing having an interior and a solution holding medium adapted to hold a solution,
…1[b1] a heating element located in the interior of the housing

16

Xia’s Cartridge (“Generator”)

JUUL Ex. 1046
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Patent Owner’s Argument

Patent Owner Response at 65-66

Patent Owner’s 
Manufactured 

Image

Xia, Figure 2

Cartridge 
Depicted In 

Patent 
Specification 

Figure

17

JUUL Ex. 1046
Case No.: IPR2024-00160

Page 17 of 184



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - © 2024 MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO, P.C.   //    Confidential Property

Patent Owner’s Claim Construction
Patent Owner Response

* * *

18

Patent Owner Response at 65-66

JUUL Ex. 1046
Case No.: IPR2024-00160
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The Claims Do Not Distinguish Between Number Of “Pieces” In 
The Cartridge Or The E-Cigarette

Nothing precluding a so-called 
“three-piece” e-cigarette design

19

Ex. 1001, Claim 1

JUUL Ex. 1046
Case No.: IPR2024-00160
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Specification Confirms So-Called “Three Piece” Design Is 
Covered By The Claims

Ex. 1001, 1:48-50; Reply at 18-19

‘864 Patent Specification

‘864 Patent, Claim 1

20
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Specification Confirms So-Called “Three Piece” Design 
Is Covered By Claims

‘864 Patent, Figure 2 ‘864 Patent Specification Re Figure 2

Ex. 1001, 6:20-24; Reply at 18-19

21

JUUL Ex. 1046
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Patent Owner Agrees Cartridge / Housing Is Not Limited To 
“A Unity Construction”

22

Patent Owner Response

POR at 26

JUUL Ex. 1046
Case No.: IPR2024-00160
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1. Xia is "three piece" but claims only cover "two piece" e-cigarettes

2. First Aperture Is Not In The Housing

3. Airflow Passageway Has Obstacles And Therefore Is Not Central 
And Axial

Patent Owner’s Arguments Regarding Xia Alone

23
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1[a2] the housing having a first end and a second end that is opposite the first end, the housing having a first 
aperture proximate the first end and a second aperture proximate the second end, 

24

Pet. at 38; Ex. 1004, Fig. 2 (partial, annotated).

JUUL Ex. 1046
Case No.: IPR2024-00160
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Patent Owner’s Argument

Patent Owner Response

25

Patent Owner Response at 68

JUUL Ex. 1046
Case No.: IPR2024-00160
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Under Patent Owner’s ITC infringement and domestic 
industry allegations:

1. Board’s construction that the first aperture does not need 
to be in the housing is correct

2. An internal structure that contains a further internal 
component is “housing” and thus an aperture in that 
internal component is a first aperture

Petitioner’s Argument Is Incorrect

26

JUUL Ex. 1046
Case No.: IPR2024-00160
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Under Patent Owner’s Allegations Re Internal Apertures, 
Board’s Preliminary Claim Construction Is Correct

27Ex. 1001, Claim 1

Board’s Preliminary 
Construction

Term

Construed to “encompass 
apertures that are located
within the first end of the 
housing. The term does not 
require that the first
aperture be located in the 
housing itself.”  ‘864 Inst. Dec. 
at 22

“the housing having a first 
aperture proximate the first
end” of the housing (‘864 
patent, indep. claims)

“the housing includes/having a 
first aperture on the first end” 
(‘881 patent, indep. claims)

JUUL Ex. 1046
Case No.: IPR2024-00160
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Under Patent Owner’s Allegations Re Internal Apertures, 
Board’s Preliminary Claim Construction Is Correct

Inventors’ 1.131 Declaration Swearing Behind Prior Art

Purely Internal 
Airflow Passageway 

Stops Short Of 
Housing

Deposition Of Inventor Daniel Hillenbrandt

Ex. 2029.021.

Ex. 1038, 67:21-68:24

28Pet. Reply at 13-15

JUUL Ex. 1046
Case No.: IPR2024-00160
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Alternatively, Per Patent Owner, Internal Structure Is Housing If 
It Houses Internals

Patent Owner Argues Generator’s Internal Black 
Lines Are The Heating Element’s Housing

Reply at 11-12; Ex. 1004, Fig. 2 (annotated); Ex. 1035, 60:2-85:1

Testimony Of Patent Owner’s Expert

29

* * *

JUUL Ex. 1046
Case No.: IPR2024-00160
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Alternatively, Per Patent Owner, Internal Structure Is Housing If 
It Houses Internals

Is “housing” under 
Patent Owner’s 
arguments

First Aperture

Patent Owner’s Expert

30

Reply at 11-12; Ex. 1004, Fig. 2 (annotated); Ex. 1035, 60:2-85:1

Patent Owner Argues Generator’s Internal Black 
Lines Are The Heating Element’s Housing

JUUL Ex. 1046
Case No.: IPR2024-00160

Page 30 of 184



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - © 2024 MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO, P.C.   //    Confidential Property

Alternatively, Per Patent Owner, Internal Structure Is Housing If 
It Houses Internals

ITC Initial Determination

Certain Vaporizer Devices, Cartridges Used Therewith, And Components Thereof, Inv. 
No. 337-TA-1372, Final ID, 38-40 (Dec. 5, 2024); Ex. 1033 at 1-2 (alleging tank plus 

mouthpiece as claimed cartridge); PO Sur-Reply at 6 (citing Final ID without exhibit).

Patent Owner’s Infringement Contentions

Patent Owner’s Infringement Arguments In ITC

Alleged 
Second 
aperture

31

Reply at 9-11; Ex. 1033 at 2 (alleging aperture internal to 
cartridge as second aperture)

Alleged 
cartridge

JUUL Ex. 1046
Case No.: IPR2024-00160
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Ex. 1043, CDX‐0002C.021 Ex. 1043, CDX‐0002C.034. 

Alternatively, Per Patent Owner, Internal Structure Is Housing If 
It Houses Internals

32Pet. Reply at 9-11

Patent Owner’s Infringement Arguments In ITC

JUUL Ex. 1046
Case No.: IPR2024-00160
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Pet., 36; Ex. 1014 at 22, 44.

MDNC Litigation Patent Owner Response

POR, 27

Alternatively, Per Patent Owner, Internal Structure Is Housing If 
It Houses Internals

33

Internal 
Positive Pin

JUUL Ex. 1046
Case No.: IPR2024-00160
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Claim Construction Dispute: “First End” / “Second End”

Patent Owner’s Dictionary

34

Ex. 2021; Reply at 6-9

Patent Owner Response

Patent Owner Response at 21

JUUL Ex. 1046
Case No.: IPR2024-00160
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Claim Construction Dispute: “First End” / “Second End”

Deposition Of Patent Owner’s Expert, Dr. Singhose

Ex. 1035, 104:7-11; Reply at 6-9

Ex. 1035, 95:12-96:6; Reply at 6-9

35

JUUL Ex. 1046
Case No.: IPR2024-00160
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Ex. 1033 at 2 (alleging aperture internal to 
cartridge as second aperture); Reply at 6-9

ITC Initial Determination

Certain Vaporizer Devices, Cartridges Used Therewith, And Components Thereof, Inv. 
No. 337-TA-1372, Final ID, 38-40 (Dec. 5, 2024); Ex. 1033 at 1-2 (alleging tank plus 

mouthpiece as claimed cartridge); PO Sur-Reply at 6 (citing Final ID without exhibit).

Patent Owner’s Infringement Contentions

Second 
aperture

36

Alleged 
cartridge

In ITC, Patent Owner Argued “End” Has Substantial Width
Patent Owner’s Infringement Arguments In ITC

JUUL Ex. 1046
Case No.: IPR2024-00160
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In ITC, Patent Owner Argued “End” Has Substantial Width

Patent Owner’s Arguments For Infringement In ITC

Notch that allegedly 
mechanically couples

Pet. at 37; Reply at 8; Ex. 1033 at 5; Ex. 1007, ¶84 Ex. 1043, CDX-2C.151; Reply at 8; Pet. at 37
37

JUUL Ex. 1046
Case No.: IPR2024-00160
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1. Xia is "three piece" but claims only cover "two piece" e-cigarettes

2. First Aperture Is Not In The Housing

3. Airflow Passageway Has Obstacles And Therefore Is Not Central 
And Axial

Patent Owner’s Arguments Regarding Xia Alone

38

JUUL Ex. 1046
Case No.: IPR2024-00160
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1[c] an airflow passageway in the housing, at least a portion of the airflow passageway extending centrally 
and axially with respect to the housing,

1[d] wherein the airflow passageway extends centrally and axially from the first aperture to the second 
aperture.

Pet. at 49-56; Reply at 15-17; Ex. 1004, Fig. 2
39

Xia’s Airlfow Passageway

JUUL Ex. 1046
Case No.: IPR2024-00160
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Under Patent Owner’s Infringement and Domestic Industry Assertions In 
The ITC, The Board’s Preliminary Construction Is Correct

40

Board’s Preliminary ConstructionTerm

“encompasses an airflow passageway that 
encompasses obstacles located in the 
center and along the axis of the housing 
that force airflow around these obstacles.” 
‘864 Inst. Dec. at 22-26

“wherein the airflow passageway extends 
centrally and axially from the first 
aperture to the second aperture”

(‘864 patent claim 1, and similar terms in 
all challenged independent claims)

JUUL Ex. 1046
Case No.: IPR2024-00160
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NJOY Argued In The ITC That Obstacles Are Permitted
Patent Owner Arguments Re 

Domestic Industry Product Vuse Solo G1

Ex. 2022.267; Ex. 2036, Fig. H-14.
41

JUUL Ex. 1046
Case No.: IPR2024-00160
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Infringement Argument By Patent Owner’s 
Predecessor-In-Interest, Fuma

Pet. at 15-17; Ex. 1021 at 9-12; Ex. 1025 at 17
42

Argument That Obstacles Do Not 
Negate Central Airflow Passageway

JUUL Ex. 1046
Case No.: IPR2024-00160

Page 42 of 184



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - © 2024 MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO, P.C.   //    Confidential Property

In ITC NJOY Repeated Fuma’s Argument
Patent Owner’s Domestic Industry Contentions In ITCFuma’s Infringement Contentions in MDNC

“The VUSE Ciro comprises a cartridge where the housing 
[E] includes an airflow passageway [J] that extends 
centrally and axially with respect to the housing 
intermediate of the first and second aperture [H, I], and is 
configured to allow airflow from the first to the second 
aperture.”  Ex. 1045 (’881 patent DI Contentions, Vuse
Ciro) at 7; see also Ex. 1032 (’864 contentions) at 19. Pet. at 
17

“The Vuse Ciro has an airflow passageway—element J, 
shown in green—that extends in a straight path through the 
cartridge.”

Ex. 1025 at 17.  Pet. at 17.

43

JUUL Ex. 1046
Case No.: IPR2024-00160
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Relevant Constructions Of Passageway Terms

44

ITC (NJOY v. JLI)MDNC Litigation (Fuma v. RJR)

The airflow passageway extends in a 
straight path through the center of the 
housing from a first opening on the 
first end to a second opening on the 
opposite end of the housing.

Certain Vaporizer Devices, Cartridges 
Used Therewith, And Components 
Thereof, Inv. No. 337-TA-1372, Final 
ID, 32-33 (Dec. 5, 2024)

The airflow passageway extends in a 
straight path through the center of the
cartridge from a first opening on the 
first end to a second opening on the 
opposite end of the cartridge.

Pet. at 13.

JUUL Ex. 1046
Case No.: IPR2024-00160
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Under NJOY’s Interpretation, Xia Discloses The 
Required Central And Axial Passageway

NJOY ITC Infringement Theory
Invalidity In View Of Xia

Ex. 1045 at 7; Ex. 1032 at 19.

Permitted 
Obstacles

Permitted 
Obstacle

Airflow passageway identification 
ignores obstacles

45

JUUL Ex. 1046
Case No.: IPR2024-00160
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Patent Owner’s Claim Construction Is Baseless
Patent Owner Sur-Reply

46

Patent Owner Sur-Reply at 12

Patent Owner Reply

Patent Owner Reply at 7

JUUL Ex. 1046
Case No.: IPR2024-00160
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Patent Owner’s Construction Has No Basis In The Claims

47

Ex. 1001, Claim 1

JUUL Ex. 1046
Case No.: IPR2024-00160
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Patent Owner’s Construction Has No Basis In The 
Prosecution History

‘864 Patent Prosecution History Re Han Reference

Conflicts with NJOY’s
later ITC infringement 
and domestic industry 

assertions

Does not support “big” 
vs. “small” construction

Reply at 15-17, 20-21; Pet. at 49-54; Ex. 1002 at 273-74
48

JUUL Ex. 1046
Case No.: IPR2024-00160
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MDNC Grant Of Fuma’s Motion For Summary Judgment Of Infringement

MDNC Agreed With Fuma And Did Not Create An “Obstacle Size” Construction

* * *

* * *

Ex. 1015 at 14-17
49

JUUL Ex. 1046
Case No.: IPR2024-00160
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‘864 Patent, Claim 1 Under 
Xia As Modified

50

JUUL Ex. 1046
Case No.: IPR2024-00160
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Wang And Fang

FangWang

Pet. at 57-65 51

JUUL Ex. 1046
Case No.: IPR2024-00160
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Xia, Wang, and Fang Are Very Similar References

52

1. Vapor-based electronic cigarettes

2. Handheld, portable

3. Cylindrical-shaped “cig-alikes”

4. Use an internal heating element powered by battery

5. To vaporize liquid nicotine solution

6. Initiated by user suction at one end

7. Well known components

8. Filed in Chinese Patent Office by Chinese inventors

9. Published within a year of each other (Xia and Wang: 3 
months apart)

Pet. at 28-30
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Xia As Modified With Wang Or Fang

First 
aperture

53

Pet. at 38-39, 54-62; Reply at 22-25; Ex. 1007 at ¶90

Extend Central Passageway Throughout
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Rationales For Modification

• Improvements

1. Less complex, fewer parts, and thus reduced cost

2. Improved airflow with fewer pinch points

3. Improved temperature control (solution insulates vapor 
to prevent overcooling and prevent heat escaping)

4. Increased liquid storage capacity

• Extends already-used structure

• Substitution of simple, known structures with predictable 
results

54

Pet. at 38-39, 54-62; Reply at 22-25
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• Design removes liquid blocking plate

• Design removes structures for leakage prevention and 
reabsorption 

• Design impairs suction detection

• Degrades vaporization efficiency

Patent Owner’s Arguments Regarding Xia As Modified

55
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• Design removes liquid blocking plate

• Design removes structures for leakage prevention and 
reabsorption 

• Design impairs suction detection

• Degrades vaporization efficiency

Patent Owner’s Arguments Regarding Xia As Modified

56
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Patent Owner’s Alleged Disadvantages Are Incorrect
Patent Owner Sur-Reply at 17

Proposed Modification

Ex. 1007 at 98-99

* * *
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• Design removes liquid blocking plate

• Design removes structures for leakage prevention and 
reabsorption 

• Design impairs suction detection

• Degrades vaporization efficiency

Patent Owner’s Arguments Regarding Xia As Modified

58
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Patent Owner’s Alleged Disadvantages Are Incorrect

Patent Owner Sur-Reply at 19-20

Petitioner’s Expert’s Declaration

Ex. 1007 at 98-99; Pet. at 38-39, 54-62; Reply at 22-25
59
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Patent Owner’s Alleged Disadvantages Are Incorrect

Patent Owner Sur-Reply at 19-20

Pet. at 25; Reply at 24

Reabsorption Reabsorption

60
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Patent Owner’s Alleged Disadvantages Are Incorrect

Patent Owner Sur-Reply at 19-20

Patent Owner’s Expert’s Declaration

Reply at 24; Ex. 2022.123; Ex. 1035 at 136:11-25

“Stagnant” air 
allows 

reabsorption

Reply at 24 61
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Lack Of Reabsorption Of Hypothetical Free Droplets Is Not A 
Significant Technological Drawback

‘864 And ‘881 Patents Embodiments Without 
Wick Spray Liquid Onto Heating Element

Droplets 
sucked into 

airflow 
passageway

No reabsorption 
mechanism for 
unvaporized

droplets

Patent Owner Agrees No Direct Contact Between 
Liquid Storage And Heating Element In Figure 2

Sur-Reply at 26

Reply at 24; Ex. 1001, Fig. 2 (annotated)
62

JUUL Ex. 1046
Case No.: IPR2024-00160

Page 62 of 184



DEMONSTRATIVE EXHIBIT - NOT EVIDENCE - © 2024 MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO, P.C.   //    Confidential Property

Even If Patent Owner Is Correct, Cheaper Devices With 
Drawbacks Are Within The Scope Of Obviousness

63

Testimony Of Patent Owner’s Expert

Reply at 21-22; Ex. 1035 at 167:6-168:5
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• Design removes liquid blocking plate

• Design removes structures for leakage prevention and 
reabsorption 

• Design impairs suction detection

• Degrades vaporization efficiency

Patent Owner’s Arguments Regarding Xia As Modified

64
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Patent Owner’s Alleged Disadvantages Are Incorrect

Patent Owner Sur-Reply

65

Patent Owner Sur-Reply at 23
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Xia

Ex. 1007 at 68-73; Ex. 1004 at 10

Xia’s Vibration-Based Suction Detection Is Inferior

66
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Wang
Wang

“The sensor 112 of the cigarette rod is a switch device that 
drives the circuit control board 113 and then drives the 
discharge output of the battery 110. The sensor is used to collect 
airflow and pressure changes generated by smoking motions in 
real time, a method of judging resistance value changes may be 
adopted, and a specially-made diaphragm device may also be 
used to sense on-off signals.”

Ex. 1007 at 68-73; Ex. 1005 at 6-7

Wang’s, Conventional, Simpler, And Superior Suction 
Detection Using Air Pressure Sensors

Pressure 
sensor 112

67
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Benefits of Modification

1. Simpler, conventional, cheaper

2. Can simply swap traditional pressure sensor in for 
Xia’s vibration sensor

3. Reduces chance of vibration-based inadvertent 
activation, especially relevant in portable, pocket-
carried e-cigarettes

4. Reduces number of components in the cartridge

5. Allows for more liquid storage in cartridge

6. Minor compatible change because in Xia, “the airflow 
passes through . . . the liquid blocking plate” already

68

Pet. at 38-39, Ex. 1007, ¶91-100; 137-160; 307-317
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• Design removes liquid blocking plate

• Design removes structures for leakage prevention and 
reabsorption 

• Design impairs suction detection

• Degrades vaporization efficiency

Patent Owner’s Arguments Regarding Xia As Modified

69
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Patent Owner’s Alleged Disadvantages Are Incorrect

Patent Owner Sur-Reply

70

Patent Owner Sur-Reply at 24
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Patent Owner’s Alleged Disadvantages Are Incorrect

Reply at 22; Ex. 1035, 127:15-128:9

Testimony Of Patent Owner’s Expert, Dr. Singhose

71
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Ground 1: ’881-Specific 
Independent Claim 
Elements Under Xia Alone 
And As Modified
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“the solution holding medium surrounds the airflow passageway and the heating element in the 
interior of the housing and intermediate of the first end and the second end” ’881 patent, 1[h]

‘881 Pet. at 62-64
73
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“the solution holding medium surrounds the airflow passageway and the heating element in the 
interior of the housing and intermediate of the first end and the second end” ’881 patent, 1[h]

‘881 Pet. at 62-64

Unrebutted by 
Patent Owner

74
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“the airflow passageway having an exterior adjacent to the solution holding medium along a 
majority of the length of the airflow passageway” (‘881 patent, 16[b3])

‘881 Pet. at 79-82; Ex. 1004, Figs. 4, 5
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“the airflow passageway having an exterior adjacent to the solution holding medium along a 
majority of the length of the airflow passageway” (‘881 patent, 16[b3])

‘881 Pet. at 79-82

Unrebutted by 
Patent Owner

76
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Ground 1: ’864 Patent 
Dependent Claims Under 
Xia Alone And As Modified
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The cartridge of claim 1, further in combination with a power source adapted to be electrically coupled to the 
first end of the housing, the power source including a battery.  (Claims 2, 9)

Same argument as 
regarding claim 1

Patent Owner Response

78

Patent Owner Response at 72
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The cartridge of claim 9, wherein the heating element includes a wicking material being operative to permit at 
least a portion of the solution to be held in the solution holding medium to be drawn toward the heating 
element to be vaporized.  (Claims 12, 31)

Xia discloses that “the chemical liquid flows from the liquid storage chamber 12 into 
the secondary liquid storage chamber 10 through the liquid-guiding mechanism 11.” 
Ex. 1004, 10. “One end of the liquid-guiding mechanism 11 is connected with the 
secondary liquid storage chamber 10 through the liquid guiding body 1102, and the 
other end is in contact with the liquid storage chamber 12.”  Ex. 1004, 13. Droplets 
are then drawn into the area of the heater.  Ex. 1004, 13. 

Petition

Liquid guiding 
mechanism 11

Secondary Liquid 
Storage Chamber 10

Liquid storage 
chamber 12

Xia

79Petition at 77
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The cartridge of claim 9, wherein the heating element includes a wicking material being operative to permit at 
least a portion of the solution to be held in the solution holding medium to be drawn toward the heating 
element to be vaporized.  (Claims 12, 31)

Fang

Wick (15)

“[D]ue to the action of the capillary tubes, the 
temporary oil storage device 15 sucks in nicotine 
oil stored in the nicotine oil storage device 14, 
when the electric heating film wire 16 is 
powered on to heat, nicotine oil on the 
temporary oil storage device 15 is fumed to 
produce nicotine oil smoke.”

Fang (Ex. 1006) at 6

Unrebutted by 
Patent Owner

80

Ex. 1005; Petition at 77-78
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“an airflow chamber having a length extending intermediate of the heating element and the second aperture, 
the length of the chamber having a substantially uniform cross-sectional area along a continuous majority of 
the length” (Claims 19, 37, 44)

Pet. at 83 (referring up to claims 3 and 4 for similar claim language), 67-69; Ex. 1004, Fig. 2 (partial, annotated). 
81

Xia’s Airflow Chamber 
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“an airflow chamber having a length extending intermediate of the heating element and the second aperture, 
the length of the chamber having a substantially uniform cross-sectional area along a continuous majority of 
the length” (Claims 19, 37, 44)

Ex. 1033 at 42-43

Patent Owner’s ITC Infringement Arguments Treat Passageway And Chamber The Same
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“an airflow chamber having a length extending intermediate of the heating element and the second aperture, 
the length of the chamber having a substantially uniform cross-sectional area along a continuous majority of 
the length” (Claims 19, 37, 44)

Patent Owner Response Treats Passageway And Chamber The Same

83

Patent Owner Response at 76
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“an airflow chamber having a length extending intermediate of the heating element and the second aperture, 
the length of the chamber having a substantially uniform cross-sectional area along a continuous majority of 
the length” (Claims 19, 37, 44)

Ex. 1001 at 6:53-56, 8:1-3, Fig. 2
84

‘864 Patent Specification

* * *

‘864 Patent, Figure 2
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“wherein the airflow passageway extends in a straight path from the first aperture to the second aperture 
with only the heating element obstructing a portion of the airflow through the airflow passageway along the 
central longitudinal axis of the housing”

Xia

In the chamber in which the 
heating element sits, which is part 

of the passageway, only the 
heating element obstructs that 

“portion” of the airflow.

85

Petition at 70; Ex. 1004, Fig. 4
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“wherein the airflow passageway extends in a straight path from the first aperture to the second aperture 
with only the heating element obstructing a portion of the airflow through the airflow passageway along the 
central longitudinal axis of the housing”

Modified Xia

Unrebutted by 
Patent Owner

86

Petition at 71
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“no portion of the [airflow passageway / chamber] immediately adjacent the heating element to the second 
aperture having a cross-sectional area smaller than a cross-sectional area of the second aperture” (Claims 4, 
8, 19, 24, 28, 37, 44, 48)

Pet. at 68-69 (referring up to claim 3); Ex. 1004, Fig. 2 (partial, annotated). 
87

Xia
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Ground 1: ’881 Patent 
Dependent Claims Under 
Xia Alone And As Modified
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“the airflow passageway having a uniform  circular cross section” or a “circular cross 
section...along the majority of the length” (Claims 2, 10, 18, 21)

‘881 Pet. at 67-69
89

Xia

JUUL Ex. 1046
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“the airflow passageway having a uniform  circular cross section” or a “circular cross 
section...along the majority of the length” (Claims 2, 10, 18, 21)

‘881 Pet. at 67-69

Unrebutted by 
Patent Owner

90

Modified Xia
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“a uniform cross-sectional area measured perpendicular to a central longitudinal axis of the housing between 
the heating element and the second aperture” (Claims 7, 15, 27)

Central 
Longitudinal Axis

91

Xia

‘881 Pet. at 73
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“a uniform cross-sectional area measured perpendicular to a central longitudinal axis of the housing between 
the heating element and the second aperture” (Claims 7, 15, 27)

Unrebutted by 
Patent Owner

92

‘881 Pet. at 74; Ex. 1006, Fig. 3

Wang
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“wherein the heating element is in operative connection with a wicking material...operative to attract a 
portion of the solution from the solution holding medium…toward the heating element” (Claim 26)

Same dispute as in ‘864 patent
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‘881 Pet. at 85-86
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“the interior of the airflow passageway between the heating element and the second aperture being no smaller 
in cross-sectional area than the cross-sectional area of the first aperture” (claims 3, 11, 16)
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‘881 Pet. at 69-70
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Ground 2
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Disputed Limitations

• ‘864 patent, claim 1 under Wang alone: Slides 97-118

• ‘864 patent, claim 1 under Wang as modified with Fang: Slides 119-131

• ‘881-patent-specific independent claim limitations under Wang alone and as modified: Slides 132-133

• ‘864 patent, dependent claims under Wang alone and as modified: Slides 134-138

• ‘881 patent, dependent claims under Wang alone and as modified: Slides 139-141

Undisputed Limitations

• ‘864 patent, claim 1 undisputed limitations: Slides 152-156

• Remaining undisputed limitations: refer to briefing

Ground 2 Slide Organization
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Ground 2: ‘864 Patent, 
Claim 1 Under Wang Alone
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Wang Alone

Pet. at 91; Ex. 1005, Fig. 1 (annotated)
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1. First Aperture Is Not In The Housing

2. Heating Element Does Not Extend Transversely

3. No Passageway Through The Rolled Fiber

Patent Owner’s Disputes Regarding Wang Alone
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1. First Aperture Is Not In The Housing

2. Heating Element Does Not Extend Transversely

3. No Passageway Through The Rolled Fiber

Patent Owner’s Disputes Regarding Wang Alone
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1[a2] the housing having a first end and a second end that is opposite the first end, the housing having a first 
aperture proximate the first end and a second aperture proximate the second end

Pet. at 93; Ex. 1005, Fig. 3

Same Dispute As In 
Ground 1
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1. First Aperture Is Not In The Housing

2. Heating Element Does Not Extend Transversely

3. No Passageway Through The Rolled Fiber

Patent Owner’s Disputes Regarding Wang Alone
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Pet. at 96-97; Ex. 1005, Fig. 3 (annotated).
103

Heating Element

Wang

Central 
longitudinal axis
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Pet. at 96-97; Reply at 30-34; Ex. 1005, Fig. 3 (annotated).

Central 
longitudinal axis

Heating element 
“extend[s] 
transversely” To 
Axis

Airflow 
Passageway

Heating 
element
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Heating Element

Central 
longitudinal axis
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Patent Owner Sur-Reply

Sur-Reply at 32

Patent Owner’s Arguments Have No Basis In Claim Language

105
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Patent Owner Sur-Reply

Sur-Reply at 32

Patent Owner’s Arguments Have No Basis In Claim Language

No “major 
axis” 

requirement

No “straight 
line” 

requirement

106Ex. 1001, claim 1
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Deposition Testimony of Patent Owner’s Expert, Dr. Singhose

Reply at 32; Ex. 1035, 49:5-15. 
107

No “major 
axis” 

requirement
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Straight Line Heating Element Not Required

Patent Owner’s Infringement Arguments In ITC

Pet. at 96-99; Reply at 30-34; Ex. 1033 at 5

108

No “straight 
line” 

requirement
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Deposition Testimony of Inventor Daniel Hillenbrandt

Reply at 33-36; Ex. 1040, 2; Ex. 1038, 88:16-89:24. 
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Deposition Testimony of Inventor Daniel Hillenbrandt

Reply at 33-36; Ex. 1040, 2; Ex. 1038, 90:1-92:1 
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow

Deposition Testimony of Inventor Daniel Hillenbrandt

“[I]t does extend transversely across the 
passageway; correct?
13 MR. PEPE: Objection to form, calls
14 for opinion testimony.
15·A. I can see it can be interpreted like that.

Reply at 33-36; Ex. 1041, 240:12-242:15, Ex. 1042.
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1. First Aperture Is Not In The Housing

2. Heating Element Does Not Extend Transversely

3. No Passageway Through The Rolled Fiber

Patent Owner’s Disputes Regarding Wang Alone

112
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1[c] an airflow passageway in the housing, at least a portion of the airflow passageway extending centrally 
and axially with respect to the housing,

1[d] wherein the airflow passageway extends centrally and axially from the first aperture to the second 
aperture.

Pet. at 57-61, 77, 101; Reply at 25-29; Ex. 1005 at 7

“The interior of the shell 102 provides a space for 
the electric heater 104 and the tobacco extract 103 
and organic fiber 105 wound around it , and also
provides a space for smoke produced when the 
tobacco extract 103 in the organic fiber 105 is 
heated by the electric heater 104”
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1[c] an airflow passageway in the housing, at least a portion of the airflow passageway extending centrally 
and axially with respect to the housing,

1[d] wherein the airflow passageway extends centrally and axially from the first aperture to the second 
aperture.

1. Depicted as having a central 
passageway

2. Heating element sits in 
passageway; fiber is “wound” 
around it

3. Described as having “a space 
for smoke produced” by coil

4. Airflow must pick up vapor at 
heater in order to deliver it to 
the user

5. Cannot roll fiber without any 
gap or would be unnecessarily 
difficult to do

Pet. at 57-61, 77, 101; Reply at 25-29; Ex. 1005 at 7
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Wang Has A Central Airflow Passageway In A Fiber Just Like 
Other Pre-Existing Devices

Smoke 51 Duo

Hillenbrandt Declaration

Hillenbrandt Deposition
Ex. 2023.003

Reply at 32; Ex. 1038, 421:22-45:10 115

Reply at 30; Ex. 1039 at 28
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Inventor Wang Confirmed His Patent Has A 
Central Airflow Passageway

Deposition Testimony of Mr. Wang

* * *

Reply at 30-31; Ex. 1036, 41, 49-55 
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Patent Owner’s Theory

POR, 80-82

Patent Owner Response

Patent Owner’s theorized 
airflow does not pick up 
vapor and thus does not 
function as an e-cigarette

117
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Patent Owner’s Theory

POR, 80-82

Deposition Of Patent Owner’s Expert

* * *
User 

suction

Boiling hot 
nicotine liquid

Patent Owner’s Theory

Handheld, portable 
e-cigarette

118

Ex. 1035 at  25:2-26:1
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Ground 2: ‘864 Patent, Claim 1 
Under Wang As Modified
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Wang As Modified With Fang: (1) Coil Orientation

If Patent Owner Is Correct, A POSITA Would Use Fang’s Wick And Coil Orientation

Wick (15)

Benefits

1. Greater contact between 
heating element and nicotine 
solution, and thus better 
vaporization

2. Greater contact between 
heating element and air, thus 
better vaporization

3. Wick made of similar material 
(fiber) as in Wang’s solution-
holding medium

Pet. at 97-99; Reply at 35; Ex. 2007, pars. 295-300
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Wang As Modified With Fang: (1) Coil Orientation
Deposition Testimony Of Patent Owner’s Expert

Reply at 37; Ex. 1035, 55:15-58:9 

* * *
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Patent Owner’s Arguments Are Incorrect

Patent Owner Sur-Reply

122

Patent Owner Sur-Reply at 34
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Petition Made The “Rotate-Plus-Wick” Argument
Petition

* * * 

* * * 

Rotate the 
coil

Use a wick 
inside rotated 

coil
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Petition at 98-99
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Patent Owner’s Arguments Are Incorrect

Patent Owner Sur-Reply

124

Patent Owner Sur-Reply at 34
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Rotation-Plus-Wick Is Not “Superfluous”

Petitioner’s Expert’s Declaration

Ex. 1007 at 155

Patent Owner 
Does Not Dispute
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Wang As Modified With Fang: (2) Central Passageway

Benefits

• Improved airflow

• Passageway down the 
middle is a simpler design

Pet. at 102-104

If Patent Owner Is Correct, A POSITA Would Modify Wang To Have A 
Central Airflow Passageway

Patent Owner Response

Patent Owner 
Does Not Dispute 

These Benefits
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Patent Owner Mischaracterizes The Modification

Patent Owner Response

* * *

127

Patent Owner Response at 62-65

Patent 
Owner’s 
Image
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The Proposed Modification Is Not Importing Fang’s Airflow 
Passageway Wholesale

Petition at 103-104

128Petition at 103-104
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Patent Owner Argues Fang Has A “Solid Wall” In Its Central 
Airflow Passageway

Patent Owner Response

Patent Owner Resp. at 48-52, 64

Patent Owner Admits 
Fang Does Not Describe 
A “Solid Wall” – Because 

It Is Not There
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There Is No “Solid Wall” In Fang Because User Suction 
Reaches The Air Pressure Sensor

Fang (Ex. 1006) at 5-6

“ When the utility model is in use, the smoking channel 10 
generates a negative pressure in the atomizer control switch 4 
by a suction force of a user, the silicon film-coated tablet 11 
bulges in the support 13 towards the direction of the switch 
circuit board 12, under the control of the Hall element and the 
field-effect tube, the switch circuit board 12 makes the electric 
heating film wire 16 be communicated with the battery 3. . ..”

Reply at 22 n. 1

Tablet 11 
“bulges” in 
direction of 

suction
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Wang As Modified With Fang: (3) Aperture Location

If Patent Owner Is Correct, A POSITA Would Modify Wang To Extend 
The Passageway Fully End To End With Apertures In Housing

Extend Fiber To 
Reach Air Inlet 106 
and Air Outlet 101

Benefits

• Increases Liquid 
Storage

Pet. at 102; Reply at 38
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Ground 2: ’881-Specific 
Independent Claim Elements 
Under Wang Alone And As 
Modified
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“the solution holding medium surrounds the airflow passageway and the heating element in the 
interior of the housing and intermediate of the first end and the second end” (‘881 patent, 1[h])

An Airflow Passageway or Aperture with a Particular Cross-sectional Area (Claims 2-3, 7, 10-11, 
15-16, 18, 21, 27)

Same as dispute regarding central and 
axial airflow passageway
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Ground 2: ’864 Dependent 
Claims Under Wang Alone 
And As Modified
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“heating element includes a wicking material being operative to permit at least a portion of the 
solution to be held in the solution holding medium to be drawn to the heating element” (claims 12, 
31)

Liquid is drawn 
toward heating 

element

Obvious Modifications

• Use Fang’s wick 
mechanism, which 
has benefits as listed 
above (Slide 120)

• Use replaceable 
capsule

135

Wang

Pet. at 111-12
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“the first aperture proximate the first end is smaller than the second aperture proximate the second end” 
(Claims 13, 32)

Obvious Benefits Of 
Increasing Second 

Aperture Size

• Increased airflow 
through device with 
larger exit hole

Pet. at 113; Ex. 1007 at par. 359; Ex. 1005, Fig. 3.
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Wang
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“the first aperture proximate the first end is smaller than the second aperture proximate the second end” 
(Claims 13, 32)

Reply at 36; Pet. at 113-114; Ex. 1006, Fig. 1 (partial, annotated); Ex. 1007, ¶360-361

Fang

Unrebutted by 
Patent Owner

137

Obvious Benefits Of 
Increasing Second 

Aperture Size

• Increased airflow 
through device with 
larger exit hole
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“the first aperture proximate the first end is smaller than the second aperture proximate the second end” 
(Claims 13, 32)

Pet. at 113; Ex. 1007 at par. 359; Ex. 1005, Fig. 3.
138

Testimony Of Patent Owner’s Expert
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Ground 2:
’881 Dependent Claims 
Under Wang Alone And 
As Modified
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“wherein the heating element is in operative connection with a wicking material...operative to attract a 
portion of the solution from the solution holding medium…toward the heating element” (Claim 26)

Same dispute as in ‘864 patent
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“the first aperture on the first end is smaller than the second aperture on the second end” (Claims 4, 12, 20, 
23)

Same dispute as in ‘864 patent
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Secondary 
Considerations
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No Nexus Because Product Is Not Coextensive With Claims And No 
Praise For Claimed Features

RJR “Praise” Email, Ex. 2027, Not Only Identifies, 
But Exclusively Praises, The Non-Claimed Features

Ex. 2027; Petitioner Reply at 36-38
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No Evidence Of Commercial Success, Nor That Sales Were 
Due To Claimed Features

Deposition Testimony Of Patent Owner’s Expert

Petitioner Reply at 36-38; Ex. 1035 at 11:22-12:12, 16:1-6
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No Evidence Of Copying

• No evidence alleged copyists were 
aware of Fuma product or patents

• No evidence of dates of sale, whether 
before or after Fuma patents and 
products

Petitioner Reply at 36-38
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Undisputed Limitations
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‘864 Patent, Claim 1 In View 
Of Xia
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1[a3] the first end of the housing being adapted to electrically couple to the power source,

Xia at 10, Fig. 2
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1[a4] the first aperture and the second aperture being in communication with one another to permit an 
airflow through the housing from the first aperture to the second aperture;

Pet. at 42; Ex. 1004, Fig. 2 (annotated); Ex. 1007, ¶107-110.
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1[b1] a heating element located in the interior of the housing, the heating element extending transversely to a 
central longitudinal axis of the housing and being at least partially exposed to the airflow, 

Pet. at 45-46; Ex. 1004, 9-10, 13-14, Fig. 2; Ex. 1007, ¶113-115.

Heating element extends 
transversely
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1[b2]: the heating element being configured to vaporize at least a portion of the solution for oral provision to 
an individual in the airflow, the heating element being responsive to electrical power received from the power 
source; and

Ex. 1003 at 10

Xia

Ex. 1003 at 11
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‘864 Patent, Claim 1 In View 
Of Wang
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1[p] A cartridge configured to couple to a power source of an electronic vaporizer, the cartridge comprising

1[a1] a housing having an interior and a solution holding medium adapted to hold a solution

Pet. at 92; Ex. 1005, Fig. 3
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1[a3] the first end of the housing being adapted to electrically couple to the power source

“[T]he input end of the cigarette holder matches the 
output end of the cigarette rod, the two poles are 
isolated by an insulating material, and are 
connected with the output end of the cigarette rod, 
that is, the two poles are connected to the output 
end, respectively, an electrode 117 is in butt joint 
with an electrode 107, the electrode 107 is in butt 
joint with an electrode 119, and the air inlet 106 and 
the air outlet 108 are also in butt joint, thereby 
playing the role of fixing the cigarette holder and 
the cigarette rod as a whole. The input end of the 
cigarette holder and the output end of the cigarette 
rod may be of screw-fit structures, may also be of 
plug-fit structures.”  Ex. 1005 at 8.
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1[a4] the first aperture and the second aperture being in communication with one another to permit an 
airflow through the housing from the first aperture to the second aperture

Pet. at 95; Ex. 1005, Fig. 1 (annotated).
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1[b2]: the heating element being configured to vaporize at least a portion of the solution for oral provision to 
an individual in the airflow, the heating element being responsive to electrical power received from the power 
source; and

“[T]he smoke generated by the tobacco extract 103 
instantly heated by the heater 104 is partially sucked 
out from the air outlet 101 of the cigarette holder.” Ex. 
1005, 8. 

Ex. 1005, Fig. 3 (annotated).  
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Claim Listing
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’864 Patent Claims
Claim 1

1[p] A cartridge configured to couple to a power source of

an electronic vaporizer, the cartridge comprising:

1[a1] a housing having an interior and a solution holding

medium adapted to hold a solution,

1[a2] the housing having a first end and a second end that

is opposite the first end, the housing having a first aperture

proximate the first end and a second aperture proximate

the second end,

1[a3] the first end of the housing being adapted to

electrically couple to the power source,

1[a4] the first aperture and the second aperture being in

communication with one another to permit an airflow

through the housing from the first aperture to the second

aperture;

1[b1] a heating element located in the interior of the

housing, the heating element extending transversely to

a central longitudinal axis of the housing and being at

least partially exposed to the airflow,

1[b2]: the heating element being configured to vaporize

at least a portion of the solution for oral provision to an

individual in the airflow, the heating element being

responsive to electrical power received from the power

source; and

1[c] an airflow passageway in the housing, at least a

portion of the airflow passageway extending centrally

and axially with respect to the housing,

1[d] wherein the airflow passageway extends centrally

and axially from the first aperture to the second

aperture.
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Claim 2

The cartridge of claim 1, further in combination with a power source adapted to

be electrically coupled to the first end of the housing, the power source

including a battery.

Claim 3

The cartridge of claim 1, wherein the airflow passageway has a length extending

intermediate of the heating element and the second aperture, the airflow

passageway having an interior between the heating element and the second

aperture, the interior having no cross-sectional area measured perpendicular to

the central longitudinal axis of the housing smaller in cross-sectional area than a

cross-sectional area of the second aperture.

Claim 4

The cartridge of claim 1, wherein the airflow passageway has a length extending

intermediate of the heating element and the second aperture, the length of the

airflow passageway having a substantially uniform cross-sectional area along a

continuous majority of the length, the substantially uniform cross-sectional area

being measured perpendicular to the central longitudinal axis of the housing, no

portion of the airflow passageway from immediately adjacent the heating

element to the second aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture.

Claim 5

5[p] A cartridge configured to couple to a power source of an electronic vaporizer, the cartridge

comprising:

5[a] a housing having an interior and a solution holding medium adapted to hold a solution, the

housing having a first end and a second end that is opposite the first end, the housing having a

first aperture proximate the first end and a second aperture proximate the second end, the first end

of the housing being adapted to electrically couple to the power source, the first aperture and the

second aperture being in communication with one another to permit an airflow through the

housing from the first aperture to the second aperture;

5[b] a heating element located in the interior of the housing, the heating element extending

transversely to a central longitudinal axis of the housing and being at least partially exposed to the

airflow, the heating element being configured to vaporize at least a portion of the solution for oral

provision to an individual in the airflow, the heating element being responsive to electrical power

received from the power source; and

5[c] an airflow passageway in the housing, at least a portion of the airflow passageway extending

centrally and axially with respect to the housing,

5[d] wherein the airflow passageway extends in a straight path from the first aperture to the second

aperture with only the heating element obstructing a portion of the airflow through the airflow

passageway along the central longitudinal axis of the housing.
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Claim 6

The cartridge of claim 5, further in combination with a

power source adapted to be electrically coupled to the

first end of the housing, the power source including a

battery.

Claim 7

The cartridge of claim 5, wherein the airflow passageway

having a length extending intermediate of the heating

element and the second aperture, the airflow passageway

having an interior between the heating element and the

second aperture, the interior having no cross-sectional

area measured perpendicular to the central longitudinal

axis of the housing smaller in cross-sectional area than a

cross-sectional area of the second aperture.

Claim 8

The cartridge of claim 5, wherein the airflow passageway

having a length extending intermediate of the heating

element and the second aperture, the length of the airflow

passageway having a substantially uniform cross-

sectional area along a continuous majority of the length,

the substantially uniform cross-sectional area being

measured perpendicular to the central longitudinal axis of

the housing, no portion of the airflow passageway from

immediately adjacent the heating element to the second

aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture
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Claim 9

9[p] A cartridge configured to couple to a power

source of an electronic vaporizer, the cartridge

comprising:

9[a] a housing having an interior and a solution

holding medium adapted to hold a solution, 9[a2] the

housing having a first end and a second end that is

opposite the first end, the housing having a first

aperture proximate the first end and a second

aperture proximate the second end, 9[a3] the first end

of the housing being adapted to electrically couple to

the power source, the first aperture and the second

aperture being in communication with one another to

permit an airflow through the housing from the first

aperture to the second aperture; and

9[b] a heating element located in the interior of the housing, the

heating element extending transversely to a central longitudinal axis

of the housing and being at least partially exposed to the airflow, the

heating element being configured to vaporize at least a portion of

the solution for oral provision to an individual in the airflow, the

heating element being responsive to electrical power received from

the power source,

9[c] wherein the airflow through the housing follows an airflow path,

a first portion of the airflow path proximate the first aperture being

defined substantially centrally and axially with respect to the central

longitudinal axis of the housing, and a second portion of the airflow

path proximate to the second aperture being defined substantially

centrally and axially with respect to the central longitudinal axis of

the housing.
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Claim 10

The cartridge of claim 9, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.

Claim 11

The cartridge of claim 9, wherein the cartridge is adapted

to permit the airflow to pass on both transverse sides of

the heating element during use of the electronic vaporizer.

Claim 12

The cartridge of claim 9, wherein the heating element

includes a wicking material being operative to permit at

least a portion of the solution to be held in the solution

holding medium to be drawn toward the heating element

to be vaporized.

Claim 13

The cartridge of claim 9, wherein the first aperture

proximate the first end is smaller than the second

aperture proximate the second end.

Claim 14

The cartridge of claim 9, further comprising a solution

in the solution holding medium, the solution comprising

one of propylene glycol and nicotine.

Claim 15

The cartridge of claim 9, further comprising an airflow

passageway in the housing, at least a portion of the

airflow passageway extending centrally and axially with

respect to the housing.
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Claim 16

The cartridge of claim 15, wherein a majority of the portion of the

airflow passageway has a substantially uniform cross-sectional

area measured perpendicular to the central longitudinal axis of

the housing between the heating element and the second

aperture.

Claim 17

The cartridge of claim 9, wherein the heating element includes a

coil.

Claim 18

The cartridge of claim 9, wherein the housing further comprises

an airflow chamber having a length extending intermediate of

the heating element and the second aperture, the chamber

having an interior between the heating element and the second

aperture, the interior having no cross-sectional area measured

perpendicular to the central longitudinal axis of the housing

smaller in cross-sectional area than a cross-sectional area of the

second aperture.

Claim 19

The cartridge of claim 9, wherein the housing further

comprises an airflow chamber having a length extending

intermediate of the heating element and the second

aperture, the length of the chamber having a substantially

uniform cross-sectional area along a continuous majority

of the length, the substantially uniform cross-sectional

area being measured perpendicular to the central

longitudinal axis of the housing, no portion of the

chamber from immediately adjacent the heating element to

the second aperture having a cross-sectional area smaller

than a cross-sectional area of the second aperture.

Claim 20

The cartridge of claim 9, wherein the heating element

includes a material that when powered by the power

source is adapted to vaporize the solution brought into

contact with the heating element.
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Claim 21

21[p] A cartridge configured to couple to a power source of an

electronic vaporizer, the cartridge comprising:

21[a] a housing having an interior and a solution holding medium

adapted to hold a solution, the housing having a first end and a

second end that is opposite the first end and a central

longitudinal axis extending from the first end to the second end,

the housing having a first aperture proximate the first end and a

second aperture proximate the second end, the first end of the

housing being adapted to electrically couple to the power source,

the first aperture and the second aperture being in

communication with one another to permit an airflow through the

housing; and

21[b] a heating element located in the interior of the housing, the

heating element including a coil extending transversely to the

central longitudinal axis of the housing and transversely to a

direction of the airflow such that the airflow passes on both

transverse sides of the heating element during use of the

electronic vaporizer, the heating element being configured to

vaporize at least the portion of the solution drawn to the heating

element for oral provision to an individual in the airflow, the

heating element being responsive to electrical power received

from the power source; and

21[c] an airflow passageway in the housing, at least a portion of

the airflow passageway extending centrally and axially with

respect to the housing,

21[d] wherein the airflow passageway extends centrally and

axially from the first aperture to the second aperture.
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Claim 22

The cartridge of claim 21, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.

Claim 23

The cartridge of claim 21, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the airflow passageway having an

interior between the heating element and the second

aperture, the interior having no cross-sectional area

measured perpendicular to the central longitudinal axis of

the housing smaller in cross-sectional area than a cross-

sectional area of the second aperture.

Claim 24

The cartridge of claim 21, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the length of the airflow

passageway having a substantially uniform cross-sectional

area along a continuous majority of the length, the

substantially uniform cross-sectional area being measured

perpendicular to the central longitudinal axis of the

housing, no portion of the airflow passageway from

immediately adjacent the heating element to the second

aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture.
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Claim 25

25[p] A cartridge configured to couple to a power source of

an electronic vaporizer, the cartridge comprising:

25[a] a housing having an interior and a solution holding

medium adapted to hold a solution, the housing having a

first end and a second end that is opposite the first end

and a central longitudinal axis extending from the first end

to the second end, the housing having a first aperture

proximate the first end and a second aperture proximate

the second end, the first end of the housing being adapted

to electrically couple to the power source, the first aperture

and the second aperture being in communication with one

another to permit an airflow through the housing; and

25[b] a heating element located in the interior of the housing, the

heating element including a coil extending transversely to the

central longitudinal axis of the housing and transversely to a

direction of the airflow such that the airflow passes on both

transverse sides of the heating element during use of the electronic

vaporizer, the heating element being configured to vaporize at least

the portion of the solution drawn to the heating element for oral

provision to an individual in the airflow, the heating element being

responsive to electrical power received from the power source; and

25[c] an airflow passageway in the housing, at least a portion of the

airflow passageway extending centrally and axially with respect to

the housing,

25[d] wherein the airflow passageway extends in a straight path

from the first aperture to the second aperture with only the heating

element obstructing a portion of the airflow through the airflow

passageway along the central longitudinal axis of the housing.
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Claim 26

The cartridge of claim 25, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.

Claim 27

The cartridge of claim 25, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the airflow passageway having an

interior between the heating element and the second

aperture, the interior having no cross-sectional area

measured perpendicular to the central longitudinal axis of

the housing smaller in cross-sectional area than a cross-

sectional area of the second aperture.

Claim 28

The cartridge of claim 25, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the length of the airflow

passageway having a substantially uniform cross-sectional

area along a continuous majority of the length, the

substantially uniform cross-sectional area being measured

perpendicular to the central longitudinal axis of the

housing, no portion of the airflow passageway from

immediately adjacent the heating element to the second

aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture.
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Claim 29

29[p] A cartridge configured to couple to a power source of

an electronic vaporizer, the cartridge comprising:

29[a] a housing having an interior and a solution holding

medium adapted to hold a solution, the housing having a

first end and a second end that is opposite the first end and

a central longitudinal axis extending from the first end to the

second end, the housing having a first aperture proximate

the first end and a second aperture proximate the second

end, the first end of the housing being adapted to electrically

couple to the power source, the first aperture and the

second aperture being in communication with one another

to permit an airflow through the housing; and

29[b] a heating element located in the interior of the housing, the

heating element including a coil extending transversely to the

central longitudinal axis of the housing and transversely to a

direction of the airflow such that the airflow passes on both

transverse sides of the heating element during use of the

electronic vaporizer, the heating element being configured to

vaporize at least the portion of the solution drawn to the heating

element for oral provision to an individual in the airflow, the

heating element being responsive to electrical power received

from the power source,

29[c] wherein the airflow through the housing follows an airflow

path, a first portion of the airflow path proximate the first

aperture being defined substantially centrally and axially with

respect to the central longitudinal axis of the housing, and a

second portion of the airflow path proximate to the second

aperture being defined substantially centrally and axially with

respect to the central longitudinal axis of the housing.
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Claim 30

The cartridge of claim 29, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.

Claim 31

The cartridge of claim 29, wherein the heating element

includes a wicking material being operative to permit at

least a portion of the solution to be held in the solution

holding medium to be drawn toward the heating element to

be vaporized.

Claim 32

The cartridge of claim 29, wherein the first aperture

proximate the first end is smaller than the second aperture

proximate the second end.

Claim 33

The cartridge of claim 29, further comprising a solution in

the solution holding medium, the solution comprising one

of propylene glycol and nicotine.

Claim 34

The cartridge of claim 29, further comprising an airflow

passageway in the housing, at least a portion of the airflow

passageway extending centrally and axially with respect to

the housing.

Claim 35

The cartridge of claim 34, wherein a majority of the portion

of the airflow passageway has a substantially uniform

cross-sectional area measured perpendicular to the central

longitudinal axis of the housing between the heating

element and the second aperture
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Claim 36

The cartridge of claim 29, wherein the housing further

comprises an airflow chamber having a length extending

intermediate of the heating element and the second aperture,

the chamber having an interior between the heating element

and the second aperture, the interior having no cross-

sectional area measured perpendicular to the central

longitudinal axis of the housing smaller in cross-sectional

area than a cross-sectional area of the second aperture.

Claim 37

The cartridge of claim 29, wherein the housing further

comprises an airflow chamber having a length extending

intermediate of the heating element and the second

aperture, the length of the chamber having a substantially

uniform cross-sectional area along a continuous majority

of the length, the substantially uniform cross-sectional

area being measured perpendicular to the central

longitudinal axis of the housing, no portion of the

chamber from immediately adjacent the heating element

to the second aperture having a cross-sectional area

smaller than a cross-sectional area of the second

aperture.
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Claim 38

38[p] A cartridge configured to couple to a power source of

an electronic vaporizer, the cartridge comprising:

38[a] a housing having an interior and a solution holding

medium adapted to hold a solution, the housing having a

first end and a second end that is opposite the first end

and a central longitudinal axis extending from the first end

to the second end, the housing having a first aperture

proximate the first end and a second aperture proximate

the second end, the first end of the housing being adapted

to electrically couple to the power source, the first aperture

and the second aperture being in communication with one

another to permit an airflow through the housing; and

38[b] a heating element located in the interior of the housing,

the heating element extending transversely to the central

longitudinal axis of the housing and being at least partially

exposed to the airflow such that the airflow entering through

the first aperture will separate and then pass on both

transverse sides of the heating element and then continue

along an airflow path co-axial with the central longitudinal

axis of the housing toward the second aperture during use of

the electronic vaporizer, the heating element being configured

to vaporize at least the portion of the solution for oral

provision to an individual in the airflow, the heating element

being responsive to electrical power received from the power

source; and

38[c] an airflow passageway in the housing, at least a portion

of the airflow passageway extending centrally and axially with

respect to the housing,

38[d] wherein the airflow passageway extends centrally and

axially from the first aperture to the second aperture. 171
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Claim 39

The cartridge of claim 3, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.

Claim 40

The cartridge of claim 38, wherein the heating element

comprises a material that when powered by the power

source is adapted to vaporize the solution brought into

contact with the heating element.

Claim 41

The cartridge of claim 38, further comprising a solution in

the solution holding medium, the solution comprising one

of propylene glycol and nicotine.

Claim 42

The cartridge of claim 38, wherein a majority of the portion

of the airflow passageway has a substantially uniform

cross-sectional area measured perpendicular to the central

longitudinal axis of the housing between the heating

element and the second aperture.

Claim 43

The cartridge of claim 38, wherein the housing further

comprises an airflow chamber having a length extending

intermediate of the heating element and the second

aperture, the chamber having an interior between the

heating element and the second aperture, the interior

having no cross-sectional area measured perpendicular to

the central longitudinal axis of the housing smaller in

cross-sectional area than a cross-sectional area of the

second aperture.
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Claim 44

The cartridge of claim 38, wherein the housing further

comprises an airflow chamber having a length extending

intermediate of the heating element and the second

aperture, the length of the chamber having a substantially

uniform cross-sectional area along a continuous majority

of the length, the substantially uniform cross-sectional area

being measured perpendicular to the central longitudinal

axis of the housing, no portion of the chamber from

immediately adjacent the heating element to the second

aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture

Claim 45

45[p] A cartridge configured to couple to a power source of

an electronic vaporizer, the cartridge comprising:

45[a] a housing having an interior and a solution holding

medium adapted to hold a solution, the housing having a

first end and a second end that is opposite the first end

and a central longitudinal axis extending from the first end

to the second end, the housing having a first aperture

proximate the first end and a second aperture proximate

the second end, the first end of the housing being adapted

to electrically couple to the power source, the first aperture

and the second aperture being in communication with one

another to permit an airflow through the housing; and
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45[b] a heating element located in the interior of the

housing, the heating element extending transversely to the

central longitudinal axis of the housing and being at least

partially exposed to the airflow such that the airflow

entering through the first aperture will separate and then

pass on both transverse sides of the heating element and

then continue along an airflow path co-axial with the

central longitudinal axis of the housing toward the second

aperture during use of the electronic vaporizer, the heating

element being configured to vaporize at least the portion of

the solution for oral provision to an individual in the

airflow, the heating element being responsive to electrical

power received from the power source; and

45[c] an airflow passageway in the housing, at least a

portion of the airflow passageway extending centrally and

axially with respect to the housing,

45[d] wherein the airflow passageway extends in a straight

path from the first aperture to the second aperture with

only the heating element obstructing a portion of the

airflow through the airflow passageway along the central

longitudinal axis of the housing.

Claim 46

The cartridge of claim 45, further in combination with a

power source adapted to be electrically coupled to the first

end of the housing, the power source including a battery.
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Claim 47

The cartridge of claim 45, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the airflow passageway having an

interior between the heating element and the second

aperture, the interior having no cross-sectional area

measured perpendicular to the central longitudinal axis of

the housing smaller in cross-sectional area than a cross-

sectional area of the second aperture.

Claim 48

The cartridge of claim 45, wherein the airflow passageway

has a length extending intermediate of the heating element

and the second aperture, the length of the airflow

passageway having a substantially uniform cross-sectional

area along a continuous majority of the length, the

substantially uniform cross-sectional area being measured

perpendicular to the central longitudinal axis of the

housing, no portion of the airflow passageway from

immediately adjacent the heating element to the second

aperture having a cross-sectional area smaller than a

cross-sectional area of the second aperture.
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’881 Patent Claims

176

Claim 1

1[p] An apparatus comprising:

1[a1] a power source,

1[a2] wherein the power source includes a battery,

1[a3] wherein the power source includes an electrically

conductive portion; and,

1[b1] a cartridge having a housing that comprises an interior,

1[b2] wherein the housing includes a first end and a second

end that is opposite the first end, wherein the housing

includes a first aperture on the first end and a second

aperture on the second end,

1[c] wherein the housing includes an airflow passageway that

extends centrally and axially with respect to the housing

intermediate of the first aperture on the first end of the

housing and the second aperture on the second end of the

housing,

1[d] wherein the airflow passageway is configured to

allow an airflow through the cartridge from the first

aperture to the second aperture of the housing

1[e] wherein the first end of the housing includes an

electrically conductive portion that is adapted to

mechanically and electrically couple to the electrically

conductive portion of the power source,

1[f] wherein the housing includes a solution holding

medium adapted to hold a solution in the interior of the

housing,

1[g] wherein the housing includes a heating element

located in the interior of the housing, wherein the heating

element extends transversely across the airflow

passageway, wherein the airflow through the passageway

passes on both transverse sides of the element,
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Claim 1

1[h] wherein the solution holding medium surrounds the

airflow passageway and the heating element in the

interior of the housing and intermediate of the first end

and the second end,

1[i] wherein the heating element is electrically configured

to vaporize at least a portion of the solution to be

contained in the solution holding medium for oral

provision to an individual in an airflow from the second

aperture responsive to electrical power received from the

battery through the electrically conductive portions of the

cartridge and the power source.

Claim 2

[2] The cartridge of claim 1, wherein the heating element is

a coil having a maximum diameter, the airflow passageway

having a length having a circular cross section having a

diameter along a majority of the length, the maximum

diameter of the coil being smaller than the diameter of the

circular cross section of the length of the airflow

passageway.

Claim 3

[3] The cartridge of claim 2, wherein the first aperture on the

first end is located centrally and axially with respect to the

housing, the first aperture having a cross-sectional area

measured perpendicular to a central longitudinal axis of the

housing, the interior of the airflow passageway between the

heating element and the second aperture being no smaller

in cross-sectional area than the cross-sectional area of the

first aperture.
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Claim 8

8[p] A cartridge configured to mechanically and

electrically couple to a power source of an electronic

vaporizer, the cartridge comprising:

8[a1] a housing having an interior and a solution holding

medium reservoir adapted to hold a solution,

8[a2] the housing having a first end and a second end

that is opposite the first end, the housing having a first

aperture on the first end and a second aperture on the

second end,

8[a3] the first end of the housing having an electrically

conductive portion adapted to mechanically and

electrically couple to the electrically conductive portion

of the power source;

Claim 4

[4] The cartridge of claim 3, wherein the first aperture on

the first end is smaller than the second aperture on the

second end.

Claim 5

[5] The cartridge of claim 1, wherein the solution holding

medium includes at least one of an absorbent material and

a reservoir.

Claim 6

[6] The cartridge of claim 1, further comprising a solution in

the solution holding medium, the solution comprising one

of propylene glycol and nicotine.

Claim 7

[7] The cartridge of claim 1, wherein the airflow passageway

has a uniform cross-sectional area measured perpendicular

to a central longitudinal axis of the housing between the

heating element and the second aperture.
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Claim 8

8[b1] an airflow passageway in the interior of the housing

extending centrally and axially with respect to the housing

intermediate of the first aperture on the first end of the housing

and the second aperture on the second end of the housing,

8[b2] the airflow passageway being configured to allow an

airflow through the cartridge from the first aperture to the second

aperture of the housing; and

8[c1] a heating element located in the interior of the housing, the

heating element being located within and extending transversely

across the airflow passageway, the airflow through the

passageway passing on both transverse sides of the heating

element,

8[c2] both the heating element and the airflow passageway being

surrounded by the solution holding medium reservoir,

8[c3] the heating element being electrically configured to 

vaporize at least a portion of the solution to be contained in 

the solution holding medium reservoir for oral provision to 

an individual in an airflow from the second aperture 

responsive to electrical power received from the battery 

through the electrically conductive portions of the cartridge 

and the power source.

Claim 9

[9] The cartridge of claim 8, further in combination with the

power source including a battery and the electrically

conductive portion, the electrically conductive portion of the

power source being mechanically and electrically coupled to

the electrically conductive portion of the first end of the

housing.
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Claim 10

[10] The cartridge of claim 9, wherein the heating element

is a coil having a maximum diameter, the airflow passage

way having a length having a circular cross section

having a diameter along a majority of the length, the

maximum diameter of the coil being smaller than the

diameter of the circular cross section of the length of the

airflow passageway.

Claim 11

[11] The cartridge of claim 10, wherein the first aperture

on the first end is located centrally and axially with

respect to the housing, the first aperture having a cross-

sectional area measured perpendicular to a central

longitudinal axis of the housing, the interior of the airflow

passageway between the heating element and the second

aperture being no smaller in cross-sectional area than the

cross-sectional area of the first aperture.

Claim 12

[12] The cartridge of claim 11, wherein the first aperture

on the first end is smaller than the second aperture on

the second end.

Claim 13

[13] The cartridge of claim 8, wherein the solution 

holding medium reservoir includes an absorbent 

material.

Claim 14

[14] The cartridge of claim 8, further comprising a 

solution in the solution holding medium reservoir, the 

solution comprising one of propylene glycol and 

nicotine.
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16[a2] the housing having a first end and a second end that is

opposite the first end, the housing having a central longitudinal

axis extending through the first end and the second end, the

housing having a first aperture on the first end and a second

aperture on the second end,

16[a3] the first aperture having a cross-sectional area measured

perpendicular to the central longitudinal axis of the housing,

16[a4] the first end of the housing having an electrically

conductive portion adapted to mechanically and electrically

couple to an electrically conductive portion of the power source;

16[b1] an airflow passageway in the interior of the housing, the

airflow passageway having a length extending centrally and

axially with respect to the housing intermediate of the first

aperture on the first end of the housing and the second aperture

on the second end of the housing,

Claim 15

[15] The cartridge of claim 8, wherein the airflow passageway has

a uniform cross-sectional area measured perpendicular to a

central longitudinal axis of the housing between the heating

element and the second aperture.

Claim 16

16[p] A cartridge configured to mechanically and electrically 

couple to a power source of an electronic vaporizer, the 

cartridge comprising:

16[a1] a housing having an interior and a solution holding 

medium adapted to hold a solution in the interior of the 

housing, 
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Claim 16

16[b2] the airflow passageway being configured to allow

an airflow through the cartridge from the first aperture to

the second aperture of the housing,

16[b3] the airflow passageway having an exterior

adjacent to the solution holding medium along a majority

of the length of the airflow passageway,

16[b4] the airflow passageway having an interior having a

uniform cross-sectional area measured perpendicular to

the central longitudinal axis of the housing and extending

continuously along a majority of the length of the airflow

passageway; and

16[c1] a heating element located in the interior of the

housing and extending transversely across the airflow

passageway, the airflow through the passageway passing

on both transverse sides of the heating element,

16[c2] a plane perpendicular to the central longitudinal axis

of the housing passing through the heating element and the

solution holding medium,

16[c3] the airflow passageway having an interior between

the heating element and the second aperture no smaller in

cross-sectional area than the cross-sectional area of the first

aperture,

16[c4] the heating element being connected to the

electrically conductive portion of the first end of the

housing,

16[c5] the heating element being electrically configured to

vaporize at least a portion of the solution to be contained in

the solution holding medium for oral provision to an

individual in an airflow from the second aperture responsive

to electrical power received from the power source through

the electrically conductive portion of the cartridge.
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Claim 17

[17] The cartridge of claim 16, further in combination with the

power source including a battery and the electrically conductive

portion, the electrically conductive portion of the power source

being mechanically and electrically coupled to the electrically

conductive portion of the first end of the housing.

Claim 18

[18] The cartridge of claim 16, wherein the heating element is a

coil having a maximum diameter and the uniform cross-

sectional area of the airflow passageway is a circle having a

diameter, the maximum diameter of the coil being smaller than

the diameter of the circle of the uniform cross-sectional area of

the airflow passageway.

Claim 19

[19] The cartridge of claim 18, wherein the first aperture on the 

first end is located centrally and axially with respect to the 

housing.

Claim 20

[20] The cartridge of claim 19, wherein the first aperture on the

first end is smaller than the second aperture on the second

end.

Claim 21

[21] The cartridge of claim 16, wherein the heating element is a

coil having a maximum diameter and the uniform cross-

sectional area of the airflow passageway is a circle having a

diameter, the maximum diameter of the coil being smaller than

the diameter of the circle of the uniform cross-sectional area of

the airflow passageway.

Claim 22

[22] The cartridge of claim 16, wherein the first aperture on the

first end is located centrally and axially with respect to the

housing.
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Claim 23

[23] The cartridge of claim 16, wherein the first aperture

on the first end is smaller than the second aperture on

the second end.

Claim 24

[24] The cartridge of claim 16, wherein the solution

holding medium includes at least one of an absorbent

material and a reservoir.

Claim 25

[25] The cartridge of claim 16, further comprising a

solution, wherein the solution comprises one of

propylene glycol and nicotine.

Claim 26

[26] The cartridge of claim 16, wherein the heating

element is in operative connection with a wicking

material, and the wicking material is operative to attract a

portion of the solution from the solution holding medium

located immediately adjacent opposite ends of the

heating element toward the heating element.

Claim 27

[27] The cartridge of claim 16, wherein the airflow

passageway has a uniform cross-sectional area

measured perpendicular to the central longitudinal axis

of the housing between the heating element and the

second aperture.
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