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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

NJOY, LLC,
Plaintiff,
V. C.A. No.
JUUL LABS, INC,, JURY TRIAL DEMANDED
Defendant.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff NJOY, LLC (“NJOY” or “Plaintiff”) files this Complaint for patent infringement
against Defendant JUUL Labs, Inc. (“JLI” or “Defendant”), and alleges as follows:

NATURE OF THE ACTION

1. This is an action for infringement of United States Patent Nos. 10,334,881 (“the
881 patent”) and 11,497,864 (“the 864 patent”) (collectively, “the Asserted Patents”) under the

United States Patent Laws, 35 U.S.C. § 1 et seq.

2. A true and correct copy of the 881 patent is attached as Ex. 1.
3. A true and correct copy of the 864 patent is attached as Ex. 2.
THE PARTIES
4, NJOY, LLC is a limited liability company organized under the laws of Delaware

with its principal place of business at 9977 N 90th Street, Scottsdale, Arizona 85258.
5. On information and belief, JLI is a Delaware corporation with its principal place of

business at 1000 F Street NW, Washington, D.C. 20004.
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JURISDICTION AND VENUE
6. This is an action for patent infringement arising under the United States Patent Act,
35US.C§ I et seq.
7. This Court has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 and
1338(a).
8. This Court has personal jurisdiction over Defendant, because JLI is a Delaware

corporation and has purposefully availed itself of the benefits and protections of Delaware state
law by incorporating under Delaware law.

9. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391 and 1400(b), because
JLIis a Delaware corporation and thus resides in this District.

BACKGROUND

10. The NJOY brand was founded in 2006 with the formation of NJOY Inc., and was
a pioneer in vaping and one of the first major electronic cigarettes brands in the United States. In
2017, NJOY LLC purchased the assets of NJOY Inc., including the NJOY brand. NJOY continues
to serve as an innovator and thought leader in the vaping industry.

11. For example, NJOY is the only company that has partnered with the National
Institute of Drug Abuse (“NIDA”) to develop, test and manufacture a Standard Research
Electronic Cigarette (SREC) that plays a critical role in clinical and public health research in the
United States. SRECs are used as a consistent, well-characterized investigational product in
independent clinical studies funded by NIDA and the National Institutes of Health. SREC is
currently used in 11 ongoing clinical studies and planned for use in at least 5 additional studies to
expand scientific knowledge regarding the impact of e-cigarettes on public health.

12.  NJOY’s mission is to offer a range of electronic nicotine products for adult

consumers in the United States looking for a less harmful alternative to traditional combustible
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cigarettes. NJOY currently offers two commercial product lines. NJOY Daily is a disposable
electronic cigarette that has the same form factor as a traditional cigarette. NJOY ACE is a pod
vaporizer device that comprises a reusable and rechargeable electronic device and a disposable
pod that stores a vaporizable liquid and is inserted into the electronic device for use. Once the
liquid in an ACE pod is depleted, the adult consumer can replace the used ACE pod with a new
one.

13.  NJOY has made and continues to make substantial investments in the United States
related to engineering, research and development, manufacturing, and obtaining regulatory
authorization of its products, including NJOY ACE. For example, NJOY maintains facilities and
equipment in Wisconsin that support engineering, research and development, and quality control
directed to design and development work for NJOY ACE and successor products, quality control
and other testing for supporting NJOY’s commercial products and regulatory authorization
activities, and assessing customer feedback. The liquid formulations used in NJOY ACE are
produced in Florida and Maryland by contractors who manufacture the formulations exclusively
for NJOY’s products.

14.  NJOY’s ACE product, shown below, is the only FDA-authorized pod vaporizer
device on the market in the United States. The Premarket Tobacco Product Applications
(“PMTA”) for ACE were received by FDA on March 10, 2020 and totaled tens of thousands of
pages, including numerous scientific studies and extensive consumer research. NJOY submitted
scientific evidence demonstrating NJOY’s ACE products are less harmful than combustible
cigarettes; meaningful switching among consumers from combustible cigarettes to NJOY’s ACE
products; and youth prevalence data showing miniscule levels of youth interest in NJOY’s ACE

products.
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15.

ACE device

ACE pod  [ENNIRW

CLASSIC TOBACCO

After two years of extensive scientific review, FDA issued a decision on April 26,

2022 granting market authorization for NJOY’s ACE device and three tobacco-flavored ACE

pods. FDA made the following findings regarding the positive impacts on the public health that

ACE provides as compared to traditional cigarette consumption:

“[TThese products have the potential to benefit adult smokers who switch
completely or significantly reduce their cigarette consumption.”

“The NJOY User Study demonstrated that switching from combusted
cigarettes to the new ENDS [electronic nicotine delivery system] product
does occur among current adult smokers. The applicant has therefore
demonstrated the potential for these products to benefit adult smokers as
compared to continued exclusive cigarette use.”

“Chemical testing submitted in the PMTAs was sufficient to determine that
overall harmful and potentially harmful constituent (HPHC) levels in the
aerosol of these products are lower than in combusted cigarette smoke. The
overall toxicological risk to the users of the new products is lower compared
to cigarettes due to significant reductions in aerosol HPHCs of the new
products compared to cigarettes.”

Based on these and other findings, FDA concluded that “permitting marketing of the new

products...is appropriate for the protection of the public health.”
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16.  NJOY’s authorized ACE products are subject to continued FDA oversight in the
form of post-market surveillance and reporting requirements that cover NJOY’s: labeling;
advertising, marketing and promotional materials; changes to manufacturing, facilities and
controls; stability monitoring and testing; ongoing and completed studies; scientific investigations
and literature; adverse experiences and changes to overall risk and health risks; sales and
distribution data; policies and procedures regarding age- and identity-verification; policies and
procedures regarding restrictions on access for individuals under the minimum age of sale;
consumer evaluation and research studies; creation and dissemination of labeling, advertising,
marketing and/or promotional materials; advertising and marketing plans; media tracking and
optimization; and actual delivery of advertising impressions.

THE ASSERTED PATENTS

17.  The ’881 patent is entitled “Electronic Vaporizer” and names Gregory D.
Conley and Daniel C. Hillenbrandt as inventors.

18.  The 881 patent describes an electronic vaporizer device that includes a cartridge
and a power source. The cartridge includes, for example, a housing with first and second apertures
at a first and second end, respectively, the first end includes an electrically conductive portion that
electrically couples to a conductive portion of the power source, and the second end is opposite
the first end. The housing further includes an airflow passageway that allows airflow through the
cartridge, a solution, and a heating element configured to vaporize the solution responsive to
electrical power received from the battery in the power source.

19.  The ’864 patent is entitled “Electronic Vaporizer” and names Gregory D.
Conley and Daniel C. Hillenbrandt as inventors.

20.  The ’864 patent describes an electronic vaporizer including a cartridge configured

to couple to a power source. The cartridge includes, for example, a housing having an interior that
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holds a solution, first and second apertures at a first end and second end of the housing that are in
communication to allow airflow through the housing, an airflow passageway in the housing
between the first and second apertures, and a heating element located within the housing
configured to vaporize the solution responsive to electrical power received from the power source.
The power source includes a battery and is adapted to be electrically coupled to the first end of the
cartridge housing.

21.  NJOY owns by assignment the entire right, title, and interest to and in the *881
patent and the *864 patent.

THE ACCUSED PRODUCTS

22. The products at issue are electronic nicotine delivery systems (“ENDS”) products,
and more specifically, vaporizer devices that include a disposable cartridge (or pod) that contains
a liquid nicotine solution and components to vaporize the liquid in order to generate an aerosol for
inhalation by a consumer; and a device into which the cartridge can be inserted that includes a
battery and circuitry to power and operate the components in the cartridge.

23. The Accused Products include the JUUL system, which comprises a disposable
cartridge (“JUULpod”) containing a liquid nicotine solution and components to vaporize the
liquid, and a device (“JUUL device”) into which a cartridge can be inserted that includes a
battery and circuitry to power and operate the components in the cartridge.

COUNT1
(Infringement of U.S. Patent No. 10,334,881)

24.  NJOY incorporates by reference the preceding paragraphs 1-23 as though fully set
forth herein.
25.  JLI has directly infringed and continues to directly infringe, literally or under the

doctrine of equivalents, at least claims 1, 3, 4, 6-9, 11, 12, 14-17, 19, 20, 22, 23, and 25-27 of the
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’881 patent by making, using, offering to sell, selling (directly or through intermediaries), and/or
importing in this District and elsewhere in the United States, the JUUL system, including the JUUL
device and JUULpod.

26. An exemplary claim chart comparing independent claims 1, 8 and 16 of the *881
patent to the representative JUUL product is attached as Exhibit 3.

217. On information and belief, JLI has actual knowledge of the *881 patent at least
through the filing of this Complaint and the companion action in the U.S. International Trade
Commission. On information and belief, JLI had actual knowledge of the 881 patent prior to the
filing of this Complaint. For example, the *881 patent and *864 patent are listed as a cited reference
on at least ten U.S. patents assigned to JLI.

28. On information and belief, JLI is currently actively inducing infringement and has
induced infringement of the *881 patent under 35 U.S.C. § 271(b) by knowingly and intentionally
inducing others to directly infringe, literally or under the doctrine of equivalents, the *881 patent.
On information and belief, JLI has encouraged consumers to use the JUUL device and JUULpod
in an infringing manner, including by selling and importing the JUUL device and JUULpods and

providing instructions to consumers on how to combine and use the JUUL device with JUULpods.
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How to set up your JUUL Device
No buttons or switches; just insert a JUULpod and you're ready to go.

How to set up your

How to use JUUL

Give yourself time to explore what works best for you. You may find yourself inhaling or
puffing a little differently with JUUL than with cigarettes.

How to use JUUL

https://www .juul.com/learn/device

29.  Oninformation and belief, JLI also actively promotes the use of JUUL devices with
JUULpods through marketing materials, technical specifications, and user manuals. On
information and belief, JLI also actively encourages the sale and importation of JUUL devices and
JUULpods through its sales and distribution channels. Thus, JLI has specific intent to induce, or
is willfully blind to inducing infringement of the *881 patent. On information and belief, JLI
continues to engage in these activities with knowledge of the *881 patent and knowledge that its
actions induce others to directly infringe the *881 patent.

30. On information and belief, JLI also contributes to infringement under 35 U.S.C. §
271(c) by providing or selling the JUUL device and/or the JUUL pod. The JUUL device and
JUULpod constitute a material part of the asserted claims of the *881 patent, are specially designed
and made for use in an infringing manner, and are not staple articles of commerce suitable for any

substantial non-infringing use. On information and belief, the JUULpod is designed solely for and
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specifically adapted for use with the JUUL device, and vice versa. Accordingly, JLI’s importation
of JUULpods or components thereof and JUUL devices constitutes infringement under 35 U.S.C.
§ 271(c) because such importation contributes to direct infringement by consumers in the United
States. On information and belief, JLI continues to engage in these activities with knowledge of
the *881 patent and knowledge that its acts contribute to infringement.

31. On information and belief, JLI’s infringement is willful. For example, on
information and belief, JLI has been on notice of the 881 patent and its infringement of the 881
patent since at least the filing of NJOY’s action in the International Trade Commission alleging
infringement of the *881 patent, but continues its infringing activities.

32. NJOY has suffered, and will continue to suffer, irreparable harm as a result of JLI’s
infringement of the 881 patent for which there is no adequate remedy at law, unless JLI’s
infringement is enjoined by this Court. Accordingly, NJOY seeks a permanent injunction enjoining
JIL from making, using, selling, offering to sell, and/or importing the accused JUUL products,
and/or otherwise infringing, or inducing or contributing to the infringement of the 881 patent.

COUNT 11
(Infringement of U.S. Patent No. 11,497,864)

33.  NJOY incorporates by reference the preceding paragraphs 1-23 as though fully set
forth herein.

34, JLI has directly infringed and continues to directly infringe, literally or under the
doctrine of equivalents, claims 1-48 the 864 patent by making, using, offering to sell, selling
(directly or through intermediaries), and/or importing in this District and elsewhere in the United
States, the JUUL system, including the JUUL device and JUULpod.

35. An exemplary claim chart comparing independent claims 1, 5, 9, 21, 25, 29, 38 and

45 of the 864 patent to the representative JUUL product is attached as Exhibit 4.
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36. On information and belief, JLI has actual knowledge of the *864 patent at least
through the filing of this Complaint and the companion action in the U.S. International Trade
Commission. On information and belief, JLI had actual knowledge of the 864 patent prior to the
filing of this Complaint. For example, the *881 patent and *864 patent are listed as a cited reference
on at least ten U.S. patents assigned to JLI.

37.  On information and belief, JLI is currently actively inducing infringement and has
induced infringement of the 864 patent under 35 U.S.C. § 271(b) by knowingly and intentionally
inducing others to directly infringe, literally or under the doctrine of equivalents, the *864 patent.
On information and belief, JLI has encouraged consumers to use the JUUL device and JUULpod
in an infringing manner, including by selling and importing the JUUL device and JUULpods and

providing instructions to consumers on how to combine and use the JUUL device with JUULpods.

How to set up your JUUL Device
No buttons or switches; just insert a JUULpod and you're ready to go.
How to set up your
Navi

How to use JUUL

Give yourself time to explore what works best for you. You may find yourself inhaling or
puffing a little differently with JUUL than with cigarettes.

How to use JUUL

» 0007114

https://www.juul.com/learn/device
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38. On information and belief, JLI also actively promotes the use of JUUL devices with
JUULpods through marketing materials, technical specifications, and user manuals. On
information and belief, JLI also actively encourages the sale and importation of JUUL devices and
JUULpods through its sales and distribution channels. Thus, JLI has specific intent to induce, or
is willfully blind to inducing infringement of the 864 patent. On information and belief, JLI
continues to engage in these activities with knowledge of the 864 patent and knowledge that its
actions induce others to directly infringe the *864 patent.

39, On information and belief, JLI also contributes to infringement under 35 U.S.C. §
271(c) by providing or selling the JUUL device and/or the JUUL pod. The JUUL device and
JUULpod constitute a material part of the asserted claims of the ’864 patent, are specially designed
and made for use in an infringing manner, and are not staple articles of commerce suitable for any
substantial non-infringing use. On information and belief, the JUULpod is designed solely for and
specifically adapted for use with the JUUL device, and vice versa. Accordingly, JLI’s importation
of JUULpods or components thereof and JUUL devices constitutes infringement under 35 U.S.C.
§ 271(c) because such importation contributes to direct infringement by consumers in the United
States. On information and belief, JLI continues to engage in these activities with knowledge of
the *864 patent and knowledge that its acts contribute to infringement.

40. On information and belief, JLI’s infringement is willful. For example, on
information and belief, JLI has been on notice of the 864 patent and its infringement of the 864
patent since at least the filing of NJOY’s action in the International Trade Commission alleging
infringement of the 864 patent, but continues its infringing activities.

41.  NJOY has suffered, and will continue to suffer, irreparable harm as a result of JLI’s

infringement of the ’864 patent for which there is no adequate remedy at law, unless JLI’s
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infringement is enjoined by this Court. Accordingly, NJOY seeks a permanent injunction enjoining
JIL from making, using, selling, offering to sell, and/or importing the accused JUUL products,
and/or otherwise infringing, or inducing or contributing to the infringement of, the 864 patent.
PRAYER FOR RELIEF
WHEREFORE, NJOY respectfully requests the following relief from this Court:

A. Judgment that Defendant has infringed one or more claims of the 881 patent and
the 864 patent;

B. Judgment that Defendant’s infringement of the *881 patent and the 864 patent is
willful;

C. Entry of a permanent injunction against Defendant and those in privity with
Defendant and those acting in concert with Defendant against further infringement of the 881
and ’864 patents;

D. An award to Plaintiff of damages adequate to compensate Plaintiff for all
infringement occurring through the date of judgment, with prejudgment interest, and for any
supplemental damages as appropriate and post-judgment interest after that date;

E. A declaration that this action for infringement is an exceptional case under 35
U.S.C. § 285 and an award to NJOY of reasonable counsel fees and costs; and

F. An award of such other and further relief as the Court may deem just and proper.

DEMAND FOR JURY TRIAL

Plaintiff hereby demands a jury trial on all issues so triable.
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August 22, 2023

OF COUNSEL:

Elizabeth S. Weiswasser

Anish R. Desai

WEIL GOTSHAL & MANGES LLP
767 5th Avenue

New York, NY 10153
Telephone: (212) 310-8000

W. Sutton Ansley

Christopher M. Pepe

Matthew D. Sieger

WEIL GOTSHAL & MANGES LLP
2001 M Street NW, Suite 600
Washington, DC 20036
Telephone: (202) 682-7000

Adrian C. Percer

WEIL GOTSHAL & MANGES LLP
201 Redwood Shores Parkway
Redwood Shores, CA 94065
Telephone: (650) 802-3000

Beth Wilkinson

Brian L. Stekloff

James Rosenthal

Alysha Bohanon

WILKINSON STEKLOFF LLP
2001 M Street N.W., 10th Floor
Washington, DC 20036
Telephone: (202) 847-4000

Respectfully submitted,

/s/ David E. Wilks

David E. Wilks (Bar No. 2793)

D. Charles Vavala, III (Bar No. 6098)
WILKS LAW, LLC

4250 Lancaster Pike, Suite 200
Wilmington, DE 19805

Telephone: (302) 225-0850

Email: dwilks@wilks.law

Email: cvavala@wilks.law

Attorneys for Plaintiff NJOY, LLC
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EXHIBIT 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

August 3, 2023

Certifying Officer
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An electronic vaporizer 1s provided. The electronic vapor-
izer includes a cartridge that facilitates provision of a
vaporized solution to an individual. The cartridge includes a
housing that includes an interior, wherein the housing is one
of a polymer housing or a ceramic housing. The cartridge
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tive to acquire energy from the environment for use with
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ELECTRONIC VAPORIZER

CONTINUATION DATA

This Application 1s a continuation of U.S. application Ser.
No. 14/510,955 filed Oct. 9, 2014, which 1s a continuation
of U.S. application Ser. No. 13/594,813 filed Aug. 23, 2012,
which 1s a non-provisional of U.S. Provisional Application
No. 61/527,434 filed Aug. 25, 2011 and which 1s a continu-
ation-in-part of U.S. application Ser. No. 12/843,917 filed
Jul. 27, 2010, which 1s a non-provisional of U.S. Provisional
Application Nos. 61/273,097 filed Jul. 31, 2009 and 61/271,

819 filed Jul. 27, 2009. All these Applications are hereby
incorporated herein by reference in their entirety.

BACKGROUND

Electronic cigarettes (also referred to as e-cigarettes or
personal vaporizers) are generally battery-powered devices
that are configured to deliver a vapour that comprises
nicotine to an individual. Conventional electronic cigarette
designs generally include a battery, a heating element, and a
mouthpiece. The mouthpiece includes a liquid solution that
comprises nicotine, and the battery provides power to the
heating element, which 1n turn operates to vaporize the
solution. Accordingly, when the user places the mouthpiece
in her mouth and draws from the mouthpiece, the user
receives vaporized nicotine. Due to the ever-increasing taxes
on tobacco products, popularity of electronic cigarettes 1s
expected to continue to correspondingly increase.

SUMMARY

The following 1s a briel summary of subject matter that 1s
described in greater detail herein. This summary 1s not
intended to be limiting as to the scope of the claims.

Described herein are various aspects generally pertaining,
to electronic vaporizers, and more particularly pertaining to
cartridges that comprise heating elements configured to
vaporize a solution. In an exemplary embodiment, a car-
tridge configured for utilization in connection with an elec-
tronic vaporizer comprises a housing that has an interior, a

first end, and a second end. The housing 1s constructed of

one of a polymer, wood, ceramic or any combination
thereot. The cartridge can also include a heating element that
resides in the mterior of the housing. The cartridge can be
manufactured as a single assembly or can be designed so that
the cartridge can be manufactured as a multi-piece assembly.
The cartridge also comprises a solution that 1s positioned
proximate to the heating element. The heating element 1s
configured to vaporize the solution responsive to receiving
power from a power source (e.g., a battery). Pursuant to an
example, the cartridge can be designed for utilization as a
portion of an electronic cigarette. Accordingly, the solution
may comprise nicotine or other components. Furthermore,
the solution can be configured such that the vapor has a
flavor when received by a user as well as other ingredients.

Additionally, an adapter 1s described herein, wherein the
adapter 1s configured to electrically or electronically couple
a power source (such as a battery) having a first configura-
tion with a heating element having a second configuration.
Specifically, manufacturers of vaporizers generally manu-
facture a power source and a heating element 1n a proprietary
manner, such that only a heating element provided by the
manufacturer can be electrically or electronically coupled to
a power source provided by the manufacturer. Typically, the

power source (battery) 1s significantly more expensive than
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2

associated cartridges, and once a user purchases a power
source they may not wish to purchase a different power
source from a different manufacturer even 1f the tastes of the
user change over time. The adapters described herein are
configured to electrically or electronically couple power
sources from a first manufacturer with a heating element
from a second manufacturer.

The atorementioned adapter can provide for air flow (both
direct and indirect), electrical and or electronic connection,
data connections as well as power or an external heating
source. The adapter may also incorporate onboard circuitry
and/or sensors for collecting data from the adapter.

Other aspects will be appreciated upon reading and under-
standing the attached figures and description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a functional block diagram of an exemplary
clectronic vaporizer.

FIG. 2 1s an exemplary configuration of a cartridge for
utilization in an electronic vaporizer.

FIG. 3 1s an exemplary configuration of a cartridge for
utilization in an electronic vaporizer.

FIG. 4 1s a functional block diagram of an exemplary
clectronic vaporizer.

FIG. 5 1s a functional block diagram of an exemplary
package of cartridges.

FIG. 6 1s a tlow diagram 1llustrating an exemplary meth-
odology for manufacturing a cartridge for employment 1n an
clectronic vaporizer.

FIG. 7 1s a functional block diagram of an exemplary
adaptor.

FIG. 8 1s a functional block diagram of an exemplary
adaptor.

FIG. 9 1s a functional block diagram of an exemplary
clectronic vaporizer that includes a power harvesting device.

DETAILED DESCRIPTION

Various technologies pertaining to electronic vaporizers
will now be described with reference to the drawings, where
like reference numerals represent like elements throughout.
In addition, several functional block diagrams of exemplary
clectronic vaporizers, cartridges, and/or adapters are 1llus-
trated and described herein for purposes of explanation;
however, 1t 1s to be understood that functionality that is
described as being carried out by certain components of the
clectronic vaporizers may be performed by multiple separate
components. Similarly, for instance, a component may be
configured to perform functionality that i1s described as
being carried out by multiple components.

With reference to FIG. 1, an exemplary electronic vapor-
1zer 100 1s 1llustrated. Pursuant to an example, the electronic
vaporizer 100 may be an electronic cigarette that 1s config-
ured to deliver a vaporized nicotine solution to a user
thereof. It 1s to be understood, however, that the electronic
vaporizer 100 may be utilized for other purposes, including
deliverance of various vaporized solutions to the user for
recreational or medicinal purposes.

The electronic vaporizer 100 comprises a power source
102 and a cartridge 104. The power source 102 and the
cartridge 104 are configured to be mechanically and elec-
trically coupled to one another. For example, the cartridge
104 may comprise an electrically conductive threaded {fas-
tener, and the power source 102 may comprise an e¢lectri-
cally conductive threaded receiver. The threaded fastener
and the threaded receiver can be coupled to one another,
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thereby mechanically and electrically coupling the power
source 102 with the cartridge 104. Of course, other types of
connection mechanisms that can mechanically and electri-
cally couple the power source 102 with the cartridge 104 are
contemplated and are intended to fall under the scope of the
hereto-appended claims. These include magnetic connection
mechanisms, snaps, twist caps, push on connections, gas-
keted connections, quick connection mechanisms, turn lock
mechanisms, t-bar connections, etc.

The power source 102 comprises a housing 106, which
may be manufactured from a metal, a polymer, a ceramic, or
some other suitable material. As used herein, a “polymer”
can refer to a formulation of manufactured materials com-
prising plastics, PVC, and/or some other compound that
derives from the classification of a polymer or polymer
derivative. A “ceramic” refers to a compound that 1s clas-
sified or derivative of such compound that are derived from
clay or man-made materials that are listed in a suitable
classification scheme as being a ceramic, which may include
compounds that are derived with some portion of the com-
pound being ceramic 1n nature that i1s a blended or com-
pounded material.

In the example shown and described with respect to FIG.
1, the housing 106 1s cylindrical in nature. It 1s to be
understood, however, that the housing 106 may be any
suitable shape. As shown, the housing 106 comprises a first
end 108 and a second end 110 that 1s opposite the first end
108, and also includes an interior. While not shown, the
second end 110 can comprise an aperture, wherein the
aperture 1s configured to receiver airtlow from a user. A
switch/sensor 112 resides on the interior of the housing 106.
The power source 102 also includes a process controller 114
that 1s 1n electrical communication with the switch/sensor
112. The process controller 114, for example, can be a
microchip that 1s configured to cause the power source 102
to operate as desired when the electronic vaporizer 100 1s
utilized by a user. A light emitting diode (LED) 116 1is
positioned proximate to the first end 108 of the housing 106.
A battery 118 resides 1n the interior of the housing 106, and
1s electrically coupled to the LED 116, the process controller
114, and the switch/sensor 112. The process controller 114
controls operation of the LED 116 based at least in part upon
output of the switch/sensor 112.

The cartridge 104 comprises a housing 120 that has an
interior. The cartridge 104 also comprises a first end 122 and
a second end 124, which may be considered as a portion of
the housing 120 or apart from the housing 120. The housing
120 of the cartridge 1s manufactured from a non-metallic
material, such as a polymer matenal or a ceramic material.
In an example, the polymer may be a conductive polymer.
As shown, the housing 120 1s cylindrical in shape. It 1s to be
understood, however, that the housing 120 may be of some
other suitable shape. Moreover, the housing 120 may com-
prise only a cartridge wall (that can be cylindrical as well as
other shapes). In another example, the housing 120 may
comprise the cylindrical wall and two end-caps, all con-
structed of the polymer material or the ceramic material. In
still yet another embodiment, the housing 120 may comprise
the cartrndge wall and a single end-cap. One or more
end-caps described herein may be constructed from conduc-
tive material, such as metal, a conductive polymer, or the
like.

A heating element 126 resides in the interior of the
housing 120. The heating element 126 may be or include any
suitable technology for outputting heat, including resistive
heating, laser-based heating, flame, etc. It 1s to be understood
that other technologies can be utilized other than heat to
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4

vaporize a ligqmd solution, including but not limited to
ultrasonic technologies, ultraviolet technologies, chemical
technologies, etc.

Therefore, another state-changing appa-
ratus may be substituted for the heating element 126.

A lhiquid, gelatin, frozen or solid solution (solution) 128
also resides in the interior of the housing 120, wherein the
solution can be suspended in an absorbent material, capsule,
or reservolr, wherein such devices may act as the holding
medium for the solution 128. The solution 128 may be a
mixture that 1s configured to deliver a particular substance 1n
vaporized form to the user when the solution 128 changes
state to a gaseous solution (e.g., subsequent to a suflicient
amount of heat being provided to the solution 128). In an
example, such substance can be nicotine. In another
example, the substance may be tobacco, THC, and/or any
derivative thereol. Other substances are also contemplated,
such as but not limited to cafleine, vitamins, herbal sub-
stances, and any other substance deemed necessary to
achieve intended goals, including those that may be desir-
ably delivered to a user for medicinal purposes. In other
examples, the substances may include various pharmaceu-
ticals or medications. Thus, as used herein a solution can
refer to an element, compound, or substance that 1s blended,
formulated or compounded to be used in the vaporizer 100
in order to deliver the user desired ellects and or taste. The
solution 128 may be in liquid state, gaseous state, gelatin
state, frozen state or solid state.

The first end 122 of the cartrndge 104 comprises a first
aperture 130 that 1s located at approximately the center of
the first end 122 of the cartridge 104. The second end 124
comprises a second aperture 132 that 1s located at approxi-
mately the center of the second end 124 of the cartridge 104.
An airflow passageway 134 extends between the first aper-
ture 130 and the second aperture 132 axially proximate to
the center of the housing 120.

In operation, the user mechanically and electrically
couples the power source 102 with the cartridge 104. Spe-
cifically, the battery 118 1s electrically coupled to the heating
clement 126 when the power source 102 1s mechanically
coupled to the cartridge 104. The user places the second end
124 of the cartridge 104 1n her mouth, and draws air through
the airtlow passageway 134. The switch/sensor 112 1n the
power source 106 1s configured to detect the drawing of air
through the airflow passageway 134, and an electric circuit
1s closed between the battery 118 and the heating element
126. The process controller 114 controls an amount of
voltage/current to be received by the heating element 126
from the battery 118, such that the heating element 126
receives an appropriate amount of electrical current/voltage.
The heating element 126 outputs a sutlicient amount of heat
to vaporize at least a portion of the solution 128, and the user
receives the vaporized solution orally. When the user ceases
to draw air by way of the air passageway 134, the sensor/
switch 112 detects the lack of airflow 1n the air passageway
134, and the electric circuit between the battery 118 and the
heating element 126 1s opened (e.g., directly by the sensor/
switch 112 or responsive to receipt of structions from the
process controller 114) with or without delay circuitry buailt
into the control. Manual switching or activation of the power
source 1s also an option.

With respect to the power source 102, the battery 118 may
be any suitable disposable, replaceable and/or rechargeable
battery, including but not limited to a alkaline, lead acid
battery, gel, a nickel cadmium battery, a nickel metal hydride
battery, a lithium 1on battery, a lithium 1on polymer battery,
amongst others. Other power sources may also be used 1n
place of a battery such as direct power from any DC, AC or
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alternative energy source including inductive, solar, chemi-
cal, perpetual motion, etc. that can be used to power a
heating source. Indirect or direct flame may also be used as
a power source as appropriate to trigger the state change of
the solution 128 from an imtial state to a gaseous aerosol
state. As mentioned previously, the process controller 114
can be a microchip or microcontroller that operates as
desired when used (or not used) by an individual 1n regards
to the electronic vaporizer 100. Thus, the process controller
114 can receive readings from the switch/sensor 112, and
can cause the voltage/current to be supplied to the heating
clement 126 1n the cartridge 104 as a function of such
readings. The switch/sensor 112 can be a switch, a sensor, or
a combination of a switch and sensor. For instance, the
switch/sensor 112 may comprise an electronic airflow sen-
sor, wherein the electronic airflow sensor senses when the
user 1s drawing on the electronic cigarette 100. Additionally
or alternatively, the switch/sensor 112 may comprise a tactile
sensor that 1s configured to sense that the user has depressed
a tactile button on the cartridge 104 and/or the power source
102. That 1s, the user depresses a button to activate the
heating element and draw the vaporized solution from the
clectronic vaporizer 100. Still further, the switch/sensor 112
may comprise a timed switch that opens the circuit between
the battery 118 and the heating element 126 after the circuit
has been closed for a threshold amount of time. There are a
variety of switches and sensor that can be used to detect air
flow and/or pressure that can be utilized to activate the
heating element.

With respect to the cartridge 104, as mentioned previ-
ously, the main body of the housing 120 1s constructed of a
polymer. The first end 122 and the second end 124 may be
or include end caps, wherein such end caps may be con-
structed of the polymer. In an exemplary embodiment, an
end cap coupled to the first end 122 may at least be partially
constructed of a conductive material, such as a conductive
metal or a conductive polymer. Furthermore, a wood tip may
be positioned upon the second end 124, wherein the wood
tip 1s configured to be received orally by the user. In
alternative embodiments, the second end 124 may include a
t1ip comprised of a soit, malleable and/or a flexible polymer.
Also m alternative embodiments, the second end 124 may
include a paper wrapping around the tip of the second end
in order to more closely simulate the tip of a conventional
cigarette. Such a paper wrapping may further include fla-
vorings capable of being tasted by a user (e.g., mint,
tobacco, candy, fruit, or any other types of flavorings and/or
aromas).

Additionally, as described above, the solution 128 may be
placed in an absorbent material, such as cotton, wool,
polyester, a batting material, or some other suitable absor-
bent material. A wicking material may be used in order to
channel the liquid or gel to the heating element. Pursuant to
an example, the solution 128 may include a primary sub-
stance, such as propylene glycol, glycerin (both vegetable
and manmade), glycerol and/or any combination thereof.
Additionally, the solution 128 may comprise a portion of
amount of a particular drug, such as nicotine, caileine, THC,
other stimulants or medicinal substance. Further, the solu-
tion 128 may comprise some amount of tflavoring, such as
tobacco flavoring, menthol flavoring, other suitable flavor-
ing or any combination thereof.

Now turning to FIG. 2, a cutaway diagram of an exem-
plary cartridge 200 for utilization 1n an electronic personal
vaporizer 1s illustrated. The cartridge 200 comprises a hous-
ing 202, which 1s constructed of a non-metallic material,
such as a polymer, wood, ceramic, and/or any combination
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thereof. The housing 202 comprises an absorbent material
204 that has a liquid solution absorbed therein 1n a measured
dose. The cartridge 200 includes a first end 206 and a second
end 208 that 1s opposite the first end 206, wherein the first
and second ends 206 and 208 can be removable caps,
respectively. In an example, the first end 206 1s formed of a
polymer, and the second end 208 1s formed of a conductive
material, such as a conductive polymer or a conductive
metal.

The first end 206 comprises a first aperture 210, and the
second end 208 comprises a second aperture 212. As shown,
the first aperture 210 and the second aperture 212 are
positioned at approximately the centers of the first and
second ends 206 and 208, respectively, such that a central
axis of the cartridge 200 passes through both apertures 210
and 212. Both or either the first end 206 or second end 208
can be imtegrated into a single assembly as part of the
housing 202. Additionally, the resulting assembly may or
may not be able to be unassembled by the end user. An air
passageway 214 begins at the first aperture 210 and extends
to the second aperture 212 approximately along the central
axis of the cartridge 200. For example, the wall of the air
passageway 214 may be constructed from a polymer or other
suitable material.

The cartridge 200 further comprises a conductive element
216, at least a portion of which resides 1n the interior of the
housing 202. For instance, the conductive element may be
metallic threads that facilitate mechanically and electrically
coupling the cartridge 200 with a power source (battery).
The cartridge further comprises a center post 218 that
extends from the second end 208 of the cartridge 202 to the
airflow passageway 214, wherein the center post 218 1s
hollow to allow the airflow passageway 214 to extend
through the center post 218 to the second aperture 212. In an
example, the center post 218 can be formed of a conductive
material, and may be constructed as being a portion of an
end cap. An electrical 1solator 220 1s coupled to the center
post 218 and extends outward from the center post 218. For
instance, the electrical 1solator 220 may be an O-ring or
other suitable 1solator.

The cartridge 200 further comprises a heating element
222 that 1s coupled to the electrical 1solator 220 and the
conductive element 216 1n the 1nterior of the housing 202 by
way ol conductive lines 224 and 226. The heating element
222 can comprise wicking material that draws the liquid
solution from the absorbent material 204 towards the heating
clement 222. When the cartridge 200 1s coupled to a power
source, the conductive element 216 1s electrically coupled to
a negative terminal of the power source and the center post
218 (and thus the electrical isolator 220) 1s electrically
coupled to a positive terminal of the power source. When a
user draws a breath by way of the airtlow passageway 214,
a circuit 1s closed, thereby providing current to the heating
clement 222. The heating element 222 acts to vaporize the
liquid solution 1n the absorbent material 204, and the result-
ing vapor 1s received by the user. Additionally, as shown, a
gap 228 may exist between the first end 206 of the cartridge
200 and the absorbent material 204. This gap 228 can be
utilized to mix air and the vaporized liqud solution to
provide the user with an appropriate amount of vaporized
solution.

While the heating element 222 1s shown as residing solely
in the airflow passageway 214, 1t 1s to be understood that
various other configurations of the heating element 222 with
respect to the airflow passageway are contemplated and are
intended to fall under the scope of the hereto-appended
claims. In a first example, the heating element 222 may
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reside on the exterior of the airtlow passageway 214, such
that the heating element 222 heats the airflow passageway
214 by heating the wall of the airflow passageway 214. In a
second example, the heating element 222 may reside on the
interior and the exterior of the airtlow passageway 214. In
yet another example, as will be shown in greater detail
below, the heating element 222 can be helical 1n nature and
may wrap around the airtlow passageway 214, which may be
constructed of a ceramic. In such a design, the wall of the
airflow passageway 214 may have apertures, be permeable,
or be conductive to heat such that the vaporized liquid
solution may be provided to the user. Furthermore, the
airtlow passageway 214 itsellf may act as a heating element,
wherein the airtlow passageway 214 1s constructed from an
clectrically conductive and a thermally conductive material,
such as a conductive ceramic. Accordingly, 1t 1s readlly
recognized that airflow may pass directly over the heating
clement, through a chamber that 1s proximate to the heating
clement, or other suitable configuration.

It 1s to be understood that the cartridge design shown in
FIG. 2 1s merely but one example of a cartridge design, and
numerous other designs that cause a heating element to
reside 1 a non-metallic housing together with a lhiqud
solution that 1s desirably vaporized are contemplated.

Also, an alternative embodiment of a cartridge (adapted to
mount to the described power source) may be configured to
receive one or more capsules or pellets. Such capsules or
pellets may be comprised of one or more medicines, vita-
mins, a tobacco, and/or other chemical(s) that the end user
may desire to taste/consume. In such an embodiment, when
the cartridge with a capsules 1s mounted to a power source
(e.g. such as the power source 104 discussed above), the
mechanical connection of the cartridge and power source
may cause the capsule to open and release the contents
therein. The end user may then prowde a suction on the tip
of the cartridge with his/her mouth 1n order to draw the
released contents of the capsule into his/her mouth. In
examples of this described embodiment, the capsule may be
included in the cartridge during the manufacturmg of the
cartridge. However, 1t should be appreciated that in other
embodiments, the cartridge may be designed to accept one
or more capsules therein via a pharmacist and/or an end user
prior to mounting the cartridge to a power source. Also 1t
should be appreciated that this described example of the
cartridge may also include a heating element therein that 1s
configured to heat a capsule (or a pellet) to cause release of
the contents of the capsule/pellet when the cartridge 1s
mounted to the power source or when other actions are
detected (e.g. a button press, suction through the cartridge).

Referring now to FIG. 3, another cutaway diagram of an
exemplary cartridge 300 for utilization in an electronic
personal vaporizer 1s 1llustrated. In this exemplary cartridge
300, the center post 218 may be of a conductive material,
such as a conductive ceramic or a metallic material, and may
act as a heating element. Thus, walls of the airflow passage-
way 214 may become heated when a user draws on the
cartridge, thereby altering the state of the liquid solution 1n
the absorbent matenial 204 to a vapor for provision to the
user. Similar to the previously described exemplary car-
tridge 200 (FIG. 2), the gap 228 may exist to facilitate
mixing ol vaporized solution with air. This gap 1s optional,
as other designs may call for the walls of the airflow
passageway 214 to be permeable or have apertures therein,
to allow for vaporized solution to mix with air 1n the airtlow
passageway 214.

In another exemplary embodiment, a heating element 302
may be helical in nature and may wrap around the exterior
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of the airflow chamber 214. The heating element in this case
may also be an integrated material as part of the airflow
chamber. The air flow chamber 1n all cases may be solid or
porous 1n nature or have ventilation to allow for aerosol and
air stream blending. The walls of the airflow chamber may
be constructed of a thermally conductive material, such as a
ceramic, which causes the walls of the heating element to
generate a suilicient amount of heat to vaporize the liquid
solution 1n the absorbent material 204. In such a design, the
conductive lines 224 and 226 may be coupled to the center
post 218 and the conductive element 216, respectively,
thereby electrically coupling the heating element 302 to
negative and positive terminals of a power source. When the
user draws on the cartridge, current 1s provided to the
heating element 302 by way of the conductive lines 224 and
226 from the power source. The heating element 302 then
heats the walls of the airtlow passageway 214 to a tempera-
ture that 1s suflicient to alter the state of the liquid solution
in the absorbent material 204 when the user draws on the
cartridge 300. Again, these designs are merely exemplary 1n
nature, and various other designs are contemplated by the
inventors and are intended to fall under the scope of the
hereto-appended claims.

With reference now to FIG. 4, another exemplary elec-
tronic vaporizer 400 1s 1llustrated. The exemplary electronic
vaporizer 400 comprises three separate portions: 1) the
power source 102; 2) a first cartridge 402 that comprises the
heating element 126; and 3) a second cartridge 404 (a
mouthpiece cartridge) that comprises the solution 128.
Operation of the power source 102 has been described
above, and 1s not repeated here for sake of brevity.

The first cartridge 402 can comprise a housing 406 that 1s
cylindrical 1n nature, wherein the housing 406 can be
constructed from a non-metallic material such as a polymer
or ceramic. The housing 406, of course, may be manufac-
tured to be 1n a shape other than a cylinder. The first
cartridge 402 includes a first end 408 and a second end 410
that 1s opposite the first end 408. The first end 408 of the first
cartridge 402 1s configured to be mechanically coupled to
the second end 110 of the first cartridge 402. Mechanical
coupling of the power source 102 and the first cartridge 402
causes the battery 118 to be electrically coupled to the
heating element 126 as described above. The heating ele-
ment 126 can be positioned proximate to the second end 310
of the first cartridge 402, and thus proximate to the solution
128 1n the second cartridge 404.

The second cartrldge 404 comprises a housing 412,
wherein the housing 412 can be constructed of a pllable
plastic material. The second cartridge 404 can comprise a
first end 414 and a second end 416 that 1s opposite the first
end 414, wherein the first end 414 1s configured to be mated
with the second end 410 of the first cartridge 402, and the
second end 414 1s configured to be received orally by a user.
The first cartridge 402 and the second cartridge 404 may
have airflow passageways (not shown) extending axially
there through, such that the switch/sensor 112 can determine
when the user 1s drawing air through the airflow passage-
ways. The process controller 114 can cause an appropriate
current/voltage to be provided to the heating element 126 by
way of the battery 118, and the heating element 126 can
vaporize the solution 128 in the third cartridge 404, thus
providing the user with a vaporized substance.

While the designs of the electronic vaporizer described
above include an internal direct heating element, it 1s to be
understood that alternative designs are contemplated,
wherein the heating element 1s reusable or disposable and 1s

located exterior to the housing. In such a design, the heating
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clement transfers heat to the solution i order to vaporize the
solution for oral provision to a user.

Referring now to FIG. 5, an exemplary package 500 is
illustrated, wherein the package 500 1s configured for sale to
consumers. The package 500 comprises a plurality of first
cartridges 402 and a corresponding plurality of second
cartridges 404, which have been described in detail above
with respect to FIG. 4. The package 500 may be a tamper-
prool package, with each combination of first and second
cartridges sharing a compartment in the package 500.

With reference now to FIG. 6, an exemplary methodology
1s 1llustrated and described. While the methodology 1s
described as being a series of acts that are performed 1n a
sequence, it 1s to be understood that the methodology 1s not
limited by the order of the sequence. For instance, some acts
may occur 1n a different order than what 1s described herein.
In addition, an act may occur concurrently with another act.
Furthermore, 1n some 1nstances, not all acts may be required
to implement a methodology described herein.

With more specificity pertaining to FIG. 6, a methodology
600 that facilitates constructing a cartridge for utilization in
connection with an electronic vaporizer 1s illustrated. The
methodology 600 begins at 602, and at 604 a polymer-
injection manufacturing technique 1s utilized to generate a
housing for the cartridge. The polymer-injection manufac-
turing technique may be a multi-step polymer injection.
Other manufacturing techniques are also contemplated (but
not limited to), including chemical bonding, thermal mold-
ing, thermal bonding, molding through utilization of metal
molds, form casting, roll forming, machining, amongst
others.

At 606, a heating element and liquid solution (e.g., placed
in an absorbent material) are caused to be included 1n the
housing. For instance, the housing can be cylindrical in
nature with a size approximately the size of a filter on a
c1garette The heating element and the liquid solution reside
in the interior of the housing. The methodology 600 com-
pletes at 608.

Turning now to FIG. 7, an exemplary personal electronic
vaporizer 700 1s illustrated. In a first embodiment, the
clectronic vaporizer 700 may be an electronic cigarette. In
another embodiment, the electronic vaporizer 700 may be a
drug delivery device for utilization 1n a medical field. The
clectronic vaporizer 700 comprises a power source 702 that
1s of a particular type. For example, the power source 702
may be manufactured by a particular manufacturer. In
another example, the power source 702 may be a particular
model of power source. Accordingly, the power source 702
has a connector 704 corresponding thereto that 1s of a first
type that 1s associated with the particular type of the power
source 702. Pursuant to an example, the power source 702
may be a battery that 1s commonly utilized in electronic
cigarettes. In another example, the power source 702 may be
an automobile battery, a AA battery, a portable telephone, a
9 volt battery, a personal computer, an AC outlet, a genera-
tor, or some other suitable power source.

The electronic vaporizer 700 also comprises a heating
clement 706 that 1s of a type that 1s different than the type
associated with the power source 702. For example, the
heating element 706 may be manufactured by a manufac-
turer that 1s different from the manufacturer of the power
source 702. Thus, the heating element 706 can have a
connector 708 that 1s of a second type that 1s diflerent than
the type of the connector 704 on the power source 702.
Pursuant to an example, the first connector type may be a
threaded connector, a magnetic connector, a push-on con-
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suitable connector type. The second connector type may be

* SR

some connector type that 1s different from the first connector
type.

The electronic vaporizer 700 also comprises an adapter
710 that 1s configured to mechanically mate the power
source 702 with the heating element 706 by way of the
adapter 710. Additionally, the adapter 710 1s configured to
clectrically couple the power source 702 with the heating
clement 706. Thus, the adapter 710 comprises a first con-
nector 712 that i1s of the first type (the same type as the
connector 704 of the power source 702) and a second
connector 714 that 1s of the second type (the same type as the
connector 708 of the heating element 706). In an example,
if the connector 704 1s a threaded connector, the first
connector 712 on the adapter 710 may be a threaded
connector that 1s configured to receive or screw into the
connector 704 of the power source 702. Additionally, while
not shown, the adapter 710 may comprise an airflow pas-
sageway that allows airtlow to reach the power source 702
when a user draws on the electronic vaporizer 700. Accord-
ingly, the adapter 700 may be at least partially constructed
of a conductive material, such as a conductive metal or a
conductive polymer.

With reference now to FIG. 8, an exemplary adapter 800

that facilitates mechanically mating and electronically cou-
pling a power source and a heating element 1n an electronic
vaporizer having dissimilar connection mechanisms 1s 1llus-
trated. The adapter 800 comprises a first connector 802 of a
first type and a second connector 804 of a second type. The
first connector 802 1s configured to mechanically and elec-
trically mate with a power source and the second connector
804 1s configured to mechanically and electrically mate with
a heating element. Accordingly, the power source 1s electri-
cally and mechanically coupled to the heating element by
way ol the adapter 800.
The adapter 800 also comprises circuitry 806, which can
be or include microchip, a voltage regulator, an AC/DC
converter, an amplifier, circuitry that 1s configured to step up
or step down voltage recerved from the power source, or
some other suitable circuitry that can allow for power
delivered from the power source to properly operate the
heating element to cause vapor to be provided to a user as
desired. Accordingly, while not shown, the adapter 800 can
comprise an airflow passageway that allows air to flow
between the heating element and the power source by way
of the adapter.

As mentioned previously, the connectors 804 and 806
may be of dissimilar type. Therefore, for instance, the first
connector 804 may be one of a threaded fastener, a magnetic
connector, a twist cap connector, a push-on connector, a
quick-lock connector, a t-bar connector, a half-turn lock,
amongst other type of connectors, and the second connector
806 may be of a type that 1s dissimilar from the type of the
first connector 804.

As discussed previously with respect to FIG. 7, an
example embodiment of a personal electronic vaporizer may
include a power source 702 that corresponds to a generator.
Such a generator may correspond to a power harvesting
device operative to generate electricity from energy 1n the
environment associated with the personal electronic vapor-
izer. FIG. 9 shows an example 900 of a personal electronic
vaporizer that includes a power harvesting device such as a
generator 902 as the power source. In this example, the
generator 902 1s mounted 1n a housing 904 of the electronic
vaporizer. The housing 904 also includes an airflow pas-
sageway 906 that extends adjacent at least portions of the
generator.
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The generator may include at least one actuator device
908 such as an blade, impeller, fan, turbine, propeller, airfoil,
squirrel-cage impeller, electron mass imnductor, plasma accel-
erator and/or other type of device that i1s responsive to
airflow through the airflow passageway 906 to urge a shaft
910 of the generator to rotate and generate an electrical
current. There may also be a venturi, air duct, air ram or
other channelling and/or funnelling technologies used 1n
order to increase or decrease the speed and/or volume of the
airtlow. The generated electrical current may be directed via
a controller 912 (e.g., a microprocessor and/or analog cir-
cuitry) included in the electronic vaporizer to power a
heating element 914 suil

iciently to vaporize a portion of a
liquid solution 916. As described 1n previous embodiments,
the heating element 914 and the liquid solution 916 may be
integrated into a second housing 918 that 1s adapted to
removably connect to the first housing 904.

As can be appreciated, the amount of electrical energy
generated by the generator 902 will vary depending on the
amount of air drawn through the airflow passageway 906 by
a user inhaling and/or exhaling through the electronic vapor-
izer. In an example embodiment, the controller may be
capable of regulating electricity generated from one or more
inhales/exhales through the airtflow passageway in order to
prowde the heating element with suilicient power to vapor-
1ze a portion ol the ligmd solution 916. For example, the
controller 912 may be 1n operative connection with a storage
device 920 such as one or more capacitors and/or a battery.
Electrical energy generated by the generator from several
inhales/exhales through the airtlow passageways may be
stored 1n the storage device 920. When a suflicient amount
of energy 1s accumulated, the controller 912 may be opera-
tive to direct power to the heating element from the storage
device 1n order to vaporize the liquid solution.

In order to ensure that the heating element 1s activated at
a time desirable by a user, power to the heating element may
be triggered by the controller responsive to information
available to the controller (such as an air flow indication
provided by a dedicated airflow sensor). However, rather
than using a dedicated air flow sensor, in some embodi-
ments, electricity generated from the generator itself may
instead serve as a sensor indicating when a user 1s actively
inhaling through the electronic vaporizer. The detection of
inhaling coupled with a detection of a suflicient amount of
energy 1n the storage device may cause the controller to
power the heating element.

However, 1t should be appreciated that in other embodi-
ments, additional or other information may be used to trigger
the power of the heating element. For example, wind or
other external air source may also be operative to urge the
actuator device to turn the shaft of the generator. In order to
prevent wind from activating the heating element at unde-
sirable times, the electronic vaporizer may include at least
one further sensor 922 adapted to sense that a user 1s holding
and/or 1s ready for the electronic vaporizer to operate. Such
a Turther sensor may correspond to a button or a switch,
which 1s activated in order for the heating element to be
powered.

In this described embodiment, the generator corresponds
to a power harvesting device operative to acquire energy
from airflows. However, 1t should be appreciated that 1n
alternative embodiments of the electronic vaporizer, other
types of power harvesting devices may be used. For
example, an embodiment may include an induction device
operative to acquire electrical power for charging a battery
wirelessly via induction from an induction source near the
clectronic vaporizer. In another example, the power harvest-
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ing device may correspond to an inductive jet that 1s
operative to generate electricity responsive to airtlow
through the inductive jet, venturi or any other mechanism
that directs a air or gas flow (including air) that could or may
increase or decrease the gas speed and/or volume. Further-
more this may be used as an induction system pulling gases
or vapors from a secondary stream for more flow mass/speed
or to use as a mixing and/or blending mechanism.

In further embodiments, the electronic vaporize may
include a power harvesting device in the form of a radio
frequency (RF) power recerver device that 1s operative to
acquire electrical power from RF signals transmitted by an
RF power transmitter device. In further embodiments, the
power receiver may be operative to harvest power from
other RF sources in the environment such as wireless
network signals and/or mobile phone communication sig-
nals. Examples of RF power harvesting devices include the
power harvester modules sold by Powercast Corporation 1n
Pittsburgh, Pa.

Also, 1n further example embodiments, the electronic
vaporizer may include a power harvesting device in the form
ol a vibration power receiver which 1s operative to convert
mechanical vibrations (e.g., accelerations caused by move-
ment of the electronic vaporizer) to electrical energy. Power
harvesting devices may also include solar cells, static elec-
tricity harvesters, or any other type of dewce capable of
harvesting power from energy sources in the vicinity of the
detection device.

In these described embodiments, the power harvesting
device may be operative to charge a rechargeable battery
with the acquired electrical energy. The other components of
the electronic vaporizer (e.g., the controller and heating
clement) may be powered via the battery. However, 1t 1s to
be understood that example embodiments of some of the
described harvesting devices may directly provide power to
the controller and heating element without using a battery.

In example embodiments that include a generator, the
controller may be operative to estimate an amount of airtlow
being drawn through the airflow passageway responsive to
the electrical output from the generator. The controller may
also be operative to determine when such an air flow
includes a vaporized solution caused by the powering of the
heating element by the controller. With such information, an
example embodiment of the controller may be operative to
estimate an amount of the vaporized solution that 1s likely
being inhaled by the user. The controller may be operative
to use this information to regulate and control the dosage of
the vaporized solution received by the user. In this embodi-
ment, the electronic vaporizer may correspond to a metered
dosage inhaler (MDI) for nicotine, medications (e.g., for
treatment of an asthma attack or other condition), and/or
other chemicals.

For example, as illustrated 1n FIG. 9, the controller may
include a data store 924 such as a flash memory device or
other non-volatile memory 1n which the controller 1s opera-
tive to store information regarding the amounts of vaporized
solution that a user may have inhaled. The controller may
also be operative to store time and/or date information in
association with the measured amounts of inhaled vaporized
solution. An example embodiment of the controller may be
operative to operate the heating element responsive to the
information stored in the data store. The controller may be
operative to limit the amount of the vaporized solution that
a user 1s able to ihale over a given predetermined (and/or
configurable) period of time. This may be accomplished by
the controller momtonng the amount of vaporized solution
that 1s likely inhaled via the device for a predetermined
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period of time. When the monitored amount reaches a
predetermined threshold, the controller may be operative to
prevent the heater element from vaporizing additional solu-
tion, until after a predetermined amount of time, and/or until
alter the controller receives a manual reset signal (via a
button, or other sensor device) included in the electronic
vaporizer. These described predetermined periods of time
and predetermined thresholds may be stored 1n the data 924.

In one or more of the previously described embodiments
(e.g., embodiments with either a battery or a power harvest-
ing device), the described controller 912 (and/or a controller
928 in the housing 918 with the solution 916) may be
operative to prevent the heater element from operating to
vaporize a solution unless a specific user 1s detected by the
clectronic vaporizer. For example, 1n cases where the solu-
tion includes a prescription medication, a pain killer, a
pharmaceutical, a narcotic, a controlled substance and/or
other chemical, which 1s mntended to be used by a specific
person, the electronic vaporizer may include a sensor (e.g.,
such as sensor 922 1n FIG. 9) that corresponds to a finger-
print reader or other type of biometric device. Such a
biometric device may acquire data from a user which 1s used
by the controller 912 and/or 926 to verily that a predeter-
mined user 1s currently holding the electronic vaporizer prior
to vaporizing the solution.

In this described embodiment (with reference to FIG. 9),
a Turther data store 926 (e.g., a non volatile memory) may be
included 1n the particular housing 918 that holds the solution
(e.g., a prescription medication). This further data store 926
and/or data store 924 may be programmed (e.g., via a
pharmacist) to include the biometric data associated with the
user being treated with the prescription medication). The
biometric data couples one or both of the housings 904, 918
to a particular user. Prior to causing the heater element to
vaporize the solution with the prescription medication, the
controller 912 and/or 928 may require the coupled user to
provide (through a sensor 922) a biometric input that cor-
responds to the biometric data programmed 1nto the data
store 924 and/or 926.

In another example, the electronic vaporizer may be
capable of having a data store be programmed (with the
biometric data) by the owner of the device. In this embodi-
ment, the electronic vaporizer may include one or more
input devices through which the data store 924 or 926 can be
updated with biometric data usable to couple the vaporizer
to a specific user. Also, 1n an embodiment, the electronic
vaporizer may include a communication device (e.g. a USB
port, Bluetooth, Wireless Ethernet) capable of connecting to
an external computing device (PC, mobile phone, or other
computing device) through a wired or wireless connection.
The external computing device may be operative to execute
soltware capable of updating the data store 924 or 926 1n the
clectronic vaporizer to included biometric data that couples
the device to a specific user. Couphng an electronic vapor-
1zer to a particular user may minimize the opportunity for
children or other people from using the electronic vaporizer
without permission.

It should also be appreciated that turther embodiments
may include other features for coupling an electronic vapor-
izer to a particular user. For example, the sensor 922 may
correspond to an RFID, Bluetooth, and/or NFC reader that
1s operative to wirelessly read an RFID chip or other circuit
(Bluetooth, NFC) integrated into an article associated with
the user. Such an RFID chip or other circuit may be
integrated mto an article such as a ring, bracelet, necklace,
card, mobile phone, clothing, or other article worn and/or
carried by the user. The RFID chip or other circuit may
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include a unique code that corresponds to data stored 1n the
data store 924 and/or 926. The controller 912 and/or, 928

may be operative to verily that the data stored 1n the data
store 924 and/or 926 corresponds to code recently or cur-
rently being read by the RFID reader or other reader from
the RFID chip or other circuit of the user’s article, before
causing the heater element to vaporize the solution. As
described previously with respect to the embodiment with
biometric data, a pharmacist and/or an end user may include
computing devices capable of interfacing with one or both
controllers 912, 928 and storing data associated with the
user’s article in the data store 926 and/or 924.

To enhance security and to minimize unauthorized access
to the electronic vaporizer or housings included therein, read
only memory may be used as a data store for storing serial
numbers, public keys, or other data that 1s intended to remain
constant. Furthermore, updateable data (e.g. biometric data,
RFID/Bluetooth/NFC data) which are programmed into a
data store 924 and/or 926 by a pharmacist or other autho-
rized person (to carry out the previously described data
couplings), may be digitally signed in a manner that can be
authenticated by one or more of the controllers 912, 928 1n
the electronic vaporizer prior to allowing the heater element
to vaporize the solution.

For example, data stored 1n a data store 924 and/or 926
that couples the electronic vaporizer to a particular RFID
chip or other circuit enabled article (e.g. a ring) may
correspond to a digitally signed certificate that specifies the
code that 1s transmitted by the article. Prior to enabling the
heater element to vaporize the liquid solution, at least one of
the controllers 912, 928 may require the detection of a code
from an article which matches the code stored in the
certificate, as well as requiring that the signature of the
certificate be cryptographically authenticated. Further, the
controller 912 and/or 928 may verily that the certificate
includes serial number(s) associated with one or more of the
housings 904, 918.

Such validly signed certificates may only be generated
and stored on the electronic vaporizer by a pharmacists or
other person that has access to a server with the particular
private key that can sign the certificate 1n a manner that can
be authenticated using the public key securely stored 1n the
clectronic vaporizer. Thus, an unauthornized user would not
be able to reprogram the electronic vaporizer (or the housing
918 that contains the solution 916) to work with other RFID
articles by installing a fake certificate 1n the data store 924
and/or 926.

In addition, 1t should also be understood that in some
embodiments a handshakmg protocol may take place
between controllers in different housings of the electronic
vaporizer to establish encrypted communications. Such
encrypted communications may minimize a man-in-the-
middle attack or other hacks which may be attempted to gain
unauthorized usage of the electronic vaporizer and/or asso-
ciated housmgs/cartrldges For example, the controllers 1n
different housings maybe able to carry out an SSL protocol
to form an encrypted communication channel between the
controllers through which certificates, RFID readings, bio-
metric mputs, housing serial numbers, and/or other data may
be passed therebetween. Also, 1t should be understood that
embodiments that include an RFID/Bluetooth/NFC reader
may be operative to carry out a handshaking protocol with
an article. Such a handshaking protocol may establish
encrypted communications with the article. The handshak-
ing protocol may also include authentication of the article
using digital certificates or other cryptographic processes.
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In addition, 1n the previously described embodiments, the
data store 924 and/or 926 may be programmed when manu-
factured, by a pharmacist, and/or by another authorized user
to 1nclude usage and dosage information that correspond to
the previously described predetermined periods of time and
predetermined thresholds used to limit the amount of vapor-
1zed solution 1nhaled by a user. For such embodiments, the
controller 912 and/or 928 may include or be in operative
connection with a clock that can provide time information
usable to control when to enable and/or prevent usage of the
clectronic vaporizer between the time 1ntervals specified by
the dosage information stored in the data store 924 and/or
926.

It should also be appreciated that one or more of the

previously described embodiments of the electronic vapor-
1zer may include a communication device for additional or
other purposes besides programming the data store 926. For
example, an embodiment of the electronic vaporizer may use
a communication device to communicate data stored in the
data store 924 associated with monitored usage of the device
to an external computing device such as a remote server. The
computing device may also communicate a unique identifier
(e.g., a serial number, user account number, userID) to the
remote server. The remote server may compile statistics
regarding use of the electronic vaporizer (associated with the
unique 1dentifier) for use by a doctor or other person to
evaluate and/or monitor 1ts use. Also, the remote server may
provide usage and/or dosage data to the electronic vaporizer
to activate and/or modily future limits on the operation of
the electronic vaporizer. In order to connect to the remote
server, the communication device (e.g. a USB port, Blu-
ctooth, NFC, Wireless Ethernet) of the electronic vaporizer
may be connected to a corresponding communication device
ol a mobile phone, PC, or other computing device which has
access to the Internet.
In addition, 1t should be understood that in some embodi-
ments, 1n which a generator serves as a sensor (to monitor
the intake of vaporized solution), the generator may not be
used to provide electrical energy to power the heater ele-
ment. Rather the generator may only correspond to an air
flow meter. For example, the generator may be of a size that
1s adapted for monitoring airflow and may not be capable of
timely generating a suih

icient amount of energy to power the
heater element. In such cases, the electronic vaporizer may
include a battery as described in previous embodiments
and/or some other type of power source or power harvesting
device.

Also, 1t should be appreciated that one or more of the
embodiments described herein may be operative to carry out
and/or facilitate analyzing and/or capturing information
about the user of the electronic vaporizer. For example 1n a
further embodiment, the electronic vaporizer may include
one or more sensors that are operative to analyze breath,
saliva, skin, sweat, tissue, and/or cells of the user using the
clectronic vaporizer. Such sensors may be operatwe to
acquire data from such substances, which data i1s stored 1n
one or more data stores 1n the electronic vaporizer. Such data
may be downloadable to a remote system (via a wired or
wireless connection with the electronic vaporizer) in order
for medical conditions and/or other characteristics of the
user to be determined and evaluated by the user themselves,
caregwers and/or medical professionals.

Also 1n a further embodiment, the electronic vaporizer
may be operative to acquire and store substances from a user
(e.g., breath, saliva, skin, sweat, tissue, and/or cells) 1n a
storage chamber within the electronic vaporizer during use
of the electronic vaporize. The electronic vaporizer and/or
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the storage chamber may then be connected to one or more
instruments capable of extracting and analyzing the contents
of the storage chamber for medical conditions or other
characteristics (e.g., cancer, vitamin deficiencies, drug use).

As discussed previously the power source used 1n one or
more embodiments described herein may correspond to a
rechargeable battery. Such a rechargeable battery may be
capable of being rapidly charged in a relatively fast time
period (e.g., <l hour, <30 minutes, or other time period that
1s less than 2 hours to charge a battery from <10% of a full
charge to >90% of a full charge). In the embodiment, a rapid
charger that 1s used to rapidly charge a battery 1n an
clectronic vaporizer in this described manner, may be
capable of being plugged into any other power sources such
as an AC outlet, a USB port or a DC power source.

In addition, 1t should be appreciated that one or more
embodiments described herein may include an epinephrine
auto 1jector or other type of auto injector that 1s capable of
being used by a user to inject a medication capable of
treating an allergic reaction, anaphylactic shock or other
condition that requires an mjection of a medication into the
bloodstream of a user. Such an auto injector may be included
in an additional housing/cartridge removably mountable to
one of the other housings/cartridges described herein and/or
may be integrated into one of the housings/cartridges
described herein. Such an auto injector may be capable of
being activated by placing an end of the housing/cartridge
with the auto injector adjacent a user’s body (e.g. a muscle)
and pressing a button which causes a spring loaded needle
in the auto imjector to enter tissue of the user and inject a
medication stored 1n the housing 1nto the body of the person.

Further, 1t should be noted that any of the chemical
delivery examples described herein (vaporizer, capsule, pel-
let, auto 1njector) may be operative to deliver any type of
desirable substance to a user, including but not limited to:
medications, antibiotics, pain killers, pharmaceuticals, nar-
cotics, nicotine, tobacco, THC, marijuana, catleine, vita-
mins, herbal substances, food, steroids, epinephrine, msulin,
and/or any other substances that may be desirable by an end
user of the described embodiments. Also, 1t should be
appreciated that that one or more example embodiments
may correspond to a cartridge that comprises of a housing,
heating element located in the center airtlow and a storage
mechanism for holding the active and inert ingredients. In
addition one or more embodiments may correspond to a
cartridge that comprises of a housing, heating eclement
surrounding the center of the airflow for the purpose of
vaporization ol ingredient or ingredients. Further one or
more embodiments may correspond to a heating clement
that directly or indirectly contacts a solution, solid or powder
to be transferred 1n a gaseous, liquid, powder or solid state
either directly or indirectly through a carrier medium of any
kind mm order to be inhaled through breath or artificial
breathing mechanism to be delivered either directly or
indirectly to the user or subject. Also, one or more embodi-
ments may correspond to a heating element made from
metallic substance such as nichrome, nickel chromium,
gaseous heating element, ceramic, ceramic composite, car-
bon, carbon hybrid, carbon fiber, polymer, hybrid polymer
or any other material that are capable of heating a solution,
solid or powder to a gaseous state for the purpose of
delivering a desired substance or combination of substances
in order to deliver flavors, nicotine, medicines, recreational
consumables, tobacco, marijuana, vitamins or any other
substance or combination of substances for consumption by
humans or animals of any kind. In addition one or more
embodiments may correspond to a device or group of
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devices that use software and/or hardware that can also use
artificial intelligence to singularly or collectively and can be
linked either wirelessly or through other hard connection
mechanisms to allow for the devices and user to collaborate
or share collective data either knowingly or unknowingly
directly or through a medium such as a server, internet or
data bank locally or remotely for data collection as well as
collaboration.

It 1s noted that several examples have been provided for
purposes of explanation. These examples are not to be
construed as limiting the hereto-appended claims. Addition-
ally, 1t may be recognized that the examples provided herein
may be permutated while still falling under the scope of the
claims.

We claim:

1. An apparatus comprising;

a power Source,

wherein the power source includes a battery,
wherein the power source 1ncludes an electrically con-
ductive portion; and

a cartridge having a housing that comprises an interior,

wherein the housing includes a first end and a second
end that 1s opposite the first end, wherein the housing
includes a first aperture on the first end and a second
aperture on the second end,

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,

wherein the airflow passageway 1s configured to allow
an airflow through the cartridge from the first aper-
ture to the second aperture of the housing,

wherein the first end of the housing includes an elec-
trically conductive portion that 1s adapted to
mechanically and electrically couple to the electri-
cally conductive portion of the power source,

wherein the housing includes a solution holding
medium adapted to hold a solution 1n the iterior of
the housing,

wherein the housing includes a heating element located
in the interior of the housing, wherein the heating
clement extends transversely across the airtlow pas-
sageway, wherein the airflow through the passage-
way passes on both transverse sides of the element,

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,

wherein the heating element 1s electrically configured
to vaporize at least a portion of the solution to be
contained 1n the solution holding medium for oral
provision to an individual in an airtlow from the
second aperture responsive to electrical power
recetved from the battery through the electrically
conductive portions of the cartridge and the power
source.

2. The cartridge of claim 1, wherein the heating element
1s 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 passage-
way.

3. The cartridge of claim 2, wherein the first aperture on
the first end 1s located centrally and axially with respect to
the housing, the first aperture having a cross-sectional area
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measured perpendicular to a central longitudinal axis of the
housing, the interior of the airtlow passageway between the
heating element and the second aperture being no smaller 1n
cross-sectional area than the cross-sectional area of the first
aperture.

4. The cartridge of claim 3, wherein the first aperture on
the first end 1s smaller than the second aperture on the
second end.

5. The cartridge of claim 1, wherein the solution holding
medium includes at least one of an absorbent material and a
reservoir.

6. The cartridge of claim 1, further comprising a solution
in the solution holding medium, the solution comprising one
of propylene glycol and nicotine.

7. The cartridge of claim 1, wherein the airtlow passage-
way has a uniform cross- sectlonal arca measured perpen-
dicular to a central longitudinal axis of the housing between
the heating element and the second aperture.

8. A cartridge configured to mechanically and electrically
couple to a power source of an electronic vaporizer, the
cartridge comprising:

a housmg having an interior and a solution holding
medium reservoir adapted to hold a solution, the hous-
ing having a first end and a second end that 1s opposite
the first end, the housing having a first aperture on the
first end and a second aperture on the second end, the
first end of the housing having an electrically conduc-
tive portion adapted to mechanically and electrically
couple to the electrically conductive portion of the
power source;

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, the airflow passageway
being configured to allow an airflow through the car-
tridge from the first aperture to the second aperture of
the housing; and

a heating element located 1n 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, both the heating element
and the airflow passageway bemg surrounded by the
solution holding medium reservoir, the _1eat1ng clement
being electrically configured to Vaporlze at least a
portion of the solution to be contained in the solution

holding medium reservoir for oral provision to an
individual m 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.

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.

10. The cartridge of claim 9, wherein the heating element
1s 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 passage-
way.

11. The cartridge of claim 10, wherein the first aperture on
the first end 1s located centrally and axially with respect to
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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 1n
cross-sectional area than the cross-sectional area of the first
aperture.

12. The cartridge of claim 11, wherein the first aperture on
the first end 1s smaller than the second aperture on the
second end.

13. The cartridge of claim 8, wherein the solution holding
medium reservolr includes an absorbent material.

14. The cartridge of claim 8, further comprising a solution
in the solution holding medium reservoir, the solution com-
prising one of propylene glycol and nicotine.

15. The cartridge of claim 8, wherein the airflow passage-
way has a uniform cross-sectional area measured perpen-
dicular to a central longitudinal axis of the housing between
the heating element and the second aperture.

16. A cartridge configured to mechanically and electri-
cally couple to a power source of an electronic vaporizer, the
cartridge comprising;:

a housing having an interior and a solution holding
medium adapted to hold a solution in the 1nterior of the
housing, the housing having a first end and a second
end that 1s 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, the first aperture having a cross-sectional area
measured perpendicular to the central longitudinal axis
of the housing, the first end of the housing having an
clectrically conductive portion adapted to mechanically
and electrically couple to an electrically conductive
portion of the power source;

an airflow passageway 1n 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, the
airflow passageway being configured to allow an air-
flow through the cartridge from the first aperture to the
second aperture of the housing, the airflow passageway

having an exterior adjacent to the solution holding
medium along a majority of the length of the airflow
passageway, the airflow passageway having an interior
having a uniform cross-sectional area measured per-
pendicular to the central longitudinal axis of the hous-
ing and extending continuously along a majority of the
length of the airflow passageway; and
a heating element located 1n the interior of the housing
and extending transversely across the airflow passage-
way, the airflow through the passageway passing on
both transverse sides of the heating element, a plane
perpendlcular to the central longitudinal axis of the
housing passing through the heating element and the
solution holding medium, the airflow passageway hav-
ing an interior between the heating element and the
second aperture no smaller 1n cross-sectional area than
the cross-sectional area of the first aperture, the heating
clement being connected to the electmcally conductive
portion of the first end of the housing, the _1eat1ng
clement being electrically configured to vaporize at
least a portion of the solution to be contained 1n the
solution holding medium for oral provision to an 1ndi-
vidual 1n an airtlow from the second aperture respon-
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sive to electrical power received from the power source
through the electrically conductive portion of the car-
tridge.

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.

18. The cartridge of claim 16, wherein the heating element
1s a coil having a maximum diameter and the uniform
cross-sectional area of the airflow passageway i1s 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.

19. The cartridge of claim 18, wherein the first aperture on
the first end 1s located centrally and axially with respect to
the housing.

20. The cartrldge of claim 19, wherein the first aperture on
the first end 1s smaller than the second aperture on the
second end.

21. The cartridge of claim 16, wherein the heating element
1s a coil having a maximum diameter and the uniform
cross-sectional area of the airtlow passageway 1s 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.

22. The cartridge of claim 16, wherein the first aperture on
the first end 1s located centrally and axially with respect to
the housing.

23. The cartridge of claim 16, wherein the first aperture on
the first end 1s smaller than the second aperture on the
second end.

24. The cartridge of claiam 16, wherein the solution
holding medium includes at least one of an absorbent
material and a reservorr.

25. The cartridge of claam 16, further comprising a
solution, wherein the solution comprises one of propylene
glycol and nicotine.

26. The cartridge of claim 16, wherein the heating element
1s 1n operative connection with a wicking material, and the
wicking material 1s operative to attract a portion of the
solution from the solution holding medium located 1mme-
diately adjacent opposite ends of the heating element toward
the heating element.

27. The cartridge of claim 16, wherein the airtlow pas-
sageway has a uniform cross-sectional area measured per-
pendicular to the central longitudinal axis of the housing
between the heating element and the second aperture.

28. An apparatus comprising:

a pOWeEr source,
wherein the power source includes a battery,
wherein the power source includes an electrically con-

ductive portion; and
a cartridge having a housing that comprises an interior,

wherein the housing includes a first end and a second
end that 1s opposite the first end, wherein the housing,
includes a first aperture on the first end and a second
aperture on the second end,

wherein the housing includes an airtlow passageway

that extends centrally and axially with respect to the
housing mtermediate of the first aperture on the first
end of the housing and the second aperture on the
second end of the housing,

wherein the airtlow passageway 1s configured to allow

an airflow through the cartridge from the first aper-
ture to the second aperture of the housing,
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wherein the first end of the housing includes an elec-
trically conductive portion that 1s adapted to
mechanically and electrically couple to the electri-
cally conductive portion of the power source,

wherein the housing includes a solution holding
medium adapted to hold a solution 1n the interior of
the housing,

wherein the solution holding medium surrounds the
airflow passageway in the interior of the housing and
intermediate of the first end and the second end,

wherein the housing includes a heating element located
in the interior of the housing, wherein the heating
clement 1s configured as a helical coil that wraps
around the airflow passageway,

wherein the heating element 1s 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
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received from the battery through the electrically
conductive portions of the cartridge and power
source.

‘he apparatus of claim 28, wherein at least a portion
nelical coil 1s within the solution holding medium.

30. |

‘he apparatus of claim 29, wherein the airtlow pas-

sageway 1s defined by a wall extending intermediate of the
first aperture on the first end of the housing and the second
aperture on the second end of the housing, the wall having

at least

one perforation there through to permit vapor to pass

from the solution holding medium into the airflow passage-

way w.

nen the solution 1s heated by the helical coil.

31. |

‘he apparatus of claim 28, wherein the airtlow pas-

sageway 1s defined by a wall extending intermediate of the
first aperture on the first end of the housing and the second
aperture on the second end of the housing, the wall having

at least

one perforation there through to permit vapor to pass

from the solution holding medium into the airflow passage-
way when the solution 1s heated by the helical coil.

x x s x x
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An electronic vaporizer 1s provided. The electronic vapor-
izer includes a cartridge that facilitates provision of a
vaporized solution to an individual. The cartridge includes a
housing that includes an interior, wherein the housing is one
of a polymer housing or a ceramic housing. The cartridge
also 1ncludes a heating element located 1n the interior of the
housing, wherein the heating element 1s configured to vapor-
1z¢ a solution for oral provision to the individual. The
vaporizer may also include a power harvesting device opera-
tive to acquire energy from the environment for use with
powering the heating element.
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ELECTRONIC VAPORIZER

CONTINUATION DATA

This Application 1s a continuation of U.S. application Ser.
No. 15/377,522 filed Dec. 13, 2016, which 1s a continuation
of U.S. application Ser. No. 14/510,955 filed Oct. 9, 2014,
which 1s a continuation of U.S. application Ser. No. 13/594,
813, filed Aug. 25, 2012, which 1s a non-provisional of U.S.
Provisional Application No. 61/527,434 filed Aug. 25, 2011
and which 1s a continuation-in-part of U.S. application Ser.
No. 12/843,917 filed Jul. 27, 2010, which 1s a non-provi-
sional of U.S. Provisional Application Nos. 61,273,097 filed
Jul. 31, 2009 and 61/271,819 filed Jul. 27, 2009. All these
applications are hereby incorporated herein by reference 1n
their entirety.

BACKGROUND

Electronic cigarettes (also referred to as e-cigarettes or
personal vaporizers) are generally battery-powered devices
that are configured to deliver a vapour that comprises
nicotine to an individual. Conventional electronic cigarette
designs generally include a battery, a heating element, and a
mouthpiece. The mouthpiece includes a liquid solution that
comprises nicotine, and the battery provides power to the
heating element, which 1n turn operates to vaporize the
solution. Accordingly, when the user places the mouthpiece
in her mouth and draws from the mouthpiece, the user
receives vaporized nicotine. Due to the ever-increasing taxes
on tobacco products, popularity of electronic cigarettes 1s
expected to continue to correspondingly increase.

SUMMARY

The following 1s a briel summary of subject matter that 1s
described in greater detail herein. This summary 1s not
intended to be limiting as to the scope of the claims.
Described herein are various aspects generally pertaining
to electronic vaporizers, and more particularly pertaining to
cartridges that comprise heating elements configured to
vaporize a solution. In an exemplary embodiment, a car-
tridge configured for utilization in connection with an elec-
tronic vaporizer comprises a housing that has an interior, a
first end, and a second end. The | _10us111g 1s constructed of
one of a polymer, wood, ceramic or any combination
thereot. The cartridge can also include a heating element that
resides 1n the interior of the housing. The cartridge can be
manufactured as a single assembly or can be designed so that
the cartridge can be manufactured as a multi-piece assembly.

j a solution that 1s positioned

T'he cartridge also comprises
proximate to the heating element. The heating element 1s
configured to vaporize the solution responsive to receiving
power from a power source (e.g., a battery). Pursuant to an
example, the cartridge can be designed for utilization as a
portion of an electronic cigarette. Accordingly, the solution
may comprise nicotine or other components. Furthermore,
the solution can be configured such that the vapor has a
flavor when received by a user as well as other ingredients.

Additionally, an adapter 1s described herein, wherein the
adapter 1s configured to electrically or electronically couple
a power source (such as a battery) having a first configura-
tion with a heating element having a second configuration.
Specifically, manufacturers of vaporizers generally manu-
facture a power source and a heating element 1n a proprietary
manner, such that only a heating element provided by the
manufacturer can be electrically or electronically coupled to
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a power source provided by the manufacturer. Typically, the
power source (battery) 1s significantly more expensive than
associated cartridges, and once a user purchases a power
source they may not wish to purchase a different power
source from a different manufacturer even 1f the tastes of the
user change over time. The adapters described herein are
configured to electrically or electronically couple power
sources from a first manufacturer with a heating element
from a second manufacturer.

The atorementioned adapter can provide for air flow (both
direct and 1ndirect), electrical and or electronic connection,
data connections as well as power or an external heating
source. The adapter may also incorporate onboard circuitry
and/or sensors for collecting data from the adapter.

Other aspects will be appreciated upon reading and under-

standing the attached figures and description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a functional block diagram of an exemplary
clectronic vaporizer.

FIG. 2 1s an exemplary configuration of a cartridge for
utilization in an electronic vaporizer.

FIG. 3 1s an exemplary configuration of a cartridge for
utilization in an electronic vaporizer.

FIG. 4 1s a functional block diagram of an exemplary
clectronic vaporizer.

FIG. 5 1s a functional block diagram of an exemplary
package of cartridges.

FIG. 6 1s a tlow diagram 1llustrating an exemplary meth-
odology for manufacturing a cartridge for employment 1n an
clectronic vaporizer.

FIG. 7 1s a functional block diagram of an exemplary
adaptor.

FIG. 8 1s a functional block diagram of an exemplary
adaptor.

FIG. 9 1s a functional block diagram of an exemplary

clectronic vaporizer that includes a power harvesting device.

DETAILED DESCRIPTION

Various technologies pertaining to electronic vaporizers
will now be described with reference to the drawings, where
like reference numerals represent like elements throughout.
In addition, several functional block diagrams of exemplary
clectronic vaporizers, cartridges, and/or adapters are 1llus-
trated and described herein for purposes of explanatlon
however, 1t 1s to be understood that functionality that is
described as being carried out by certain components of the
clectronic vaporizers may be performed by multiple separate
components. Similarly, for instance, a component may be
configured to perform functionality that i1s described as
being carried out by multiple components.

With reference to FIG. 1, an exemplary electronic vapor-
1zer 100 1s 1llustrated. Pursuant to an example, the electronic
vaporizer 100 may be an electronic cigarette that 1s config-
ured to deliver a vaporized nicotine solution to a user
thereof. It 1s to be understood, however, that the electronic
vaporizer 100 may be utilized for other purposes, including
deliverance of various vaporized solutions to the user for
recreational or medicinal purposes.

The electronic vaporizer 100 comprises a power source
102 and a cartridge 104. The power source 102 and the
cartridge 104 are configured to be mechanically and elec-
trically coupled to one another. For example, the cartridge
104 may comprise an electrically conductive threaded {fas-
tener, and the power source 102 may comprise an e¢lectri-
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cally conductive threaded receiver. The threaded fastener
and the threaded receiver can be coupled to one another,
thereby mechanically and electrically coupling the power
source 102 with the cartridge 104. Of course, other types of
connection mechanisms that can mechanically and electri-
cally couple the power source 102 with the cartridge 104 are
contemplated and are intended to fall under the scope of the
hereto-appended claims. These include magnetic connection
mechanisms, snaps, twist caps, push on connections, gas-
keted connections, quick connection mechanisms, turn lock
mechanisms, t-bar connections, etc.

The power source 102 comprises a housing 106, which
may be manufactured from a metal, a polymer, a ceramic, or
some other suitable material. As used herein, a “polymer”
can refer to a formulation of manufactured materials com-
prising plastics, PVC, and/or some other compound that
derives from the classification of a polymer or polymer
derivative. A “ceramic” refers to a compound that 1s clas-
sified or derivative of such compound that are derived from
clay or man-made materials that are listed in a suitable
classification scheme as being a ceramic, which may include
compounds that are dertved with some portion of the com-
pound being ceramic 1n nature that i1s a blended or com-
pounded material.

In the example shown and described with respect to FIG.
1, the housing 106 1s cylindrical in nature. It 1s to be
understood, however, that the housing 106 may be any
suitable shape. As shown, the housing 106 comprises a first
end 108 and a second end 110 that 1s opposite the first end
108, and also includes an interior. While not shown, the
second end 110 can comprise an aperture, wherein the
aperture 1s configured to receiver airtlow from a user. A
switch/sensor 112 resides on the interior of the housing 106.
The power source 102 also includes a process controller 114
that 1s 1n electrical communication with the switch/sensor
112. The process controller 114, for example, can be a
microchip that 1s configured to cause the power source 102
to operate as desired when the electronic vaporizer 100 1s
utilized by a user. A light emitting diode (LED) 116 1s
positioned proximate to the first end 108 of the housing 106.
A battery 118 resides 1n the interior of the housing 106, and
1s electrically coupled to the LED 116, the process controller
114, and the switch/sensor 112. The process controller 114
controls operation of the LED 116 based at least in part upon
output of the switch/sensor 112.

The cartridge 104 comprises a housing 120 that has an
interior. The cartridge 104 also comprises a first end 122 and
a second end 124, which may be considered as a portion of
the housing 120 or apart from the housing 120. The housing
120 of the cartridge 1s manufactured from a non-metallic
material, such as a polymer material or a ceramic material.
In an example, the polymer may be a conductive polymer.
As shown, the housing 120 1s cylindrical in shape. It 1s to be
understood, however, that the housing 120 may be of some
other suitable shape. Moreover, the housing 120 may com-
prise only a cartridge wall (that can be cyhndrlcal as well as
other sﬁlapes) In another example, the housing 120 may
comprise the cylindrical wall and two end-caps, all con-
structed of the polymer material or the ceramic material. In
still yet another embodiment, the housing 120 may comprise
the cartrndge wall and a single end-cap. One or more
end-caps described herein may be constructed from conduc-
tive material, such as metal, a conductive polymer, or the
like.

A heating element 126 resides in the interior of the
housing 120. The heating element 126 may be or include any
suitable technology for outputting heat, including resistive
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heating, laser-based heating, flame, etc. It 1s to be understood
that other technologies can be utilized other than heat to
vaporize a ligqmd solution, including but not limited to
ultrasonic technologies, ultraviolet technologies, chemical
technologies, etc. Therefore, another state-changing appa-
ratus may be substituted for the heating element 126.

A lhiquid, gelatin, frozen or solid solution (solution) 128
also resides in the interior of the housing 120, wherein the
solution can be suspended 1n an absorbent material, capsule,
or reservolr, wherein such devices may act as the holding
medium for the solution 128. The solution 128 may be a
mixture that 1s configured to deliver a particular substance 1n
vaporized form to the user when the solution 128 changes
state to a gaseous solution (e.g., subsequent to a suflicient
amount of heat being provided to the solution 128). In an
example, such substance can be nicotine. In another
example, the substance may be tobacco, THC, and/or any
derivative thereol. Other substances are also contemplated,
such as but not limited to cafleine, vitamins, herbal sub-
stances, and any other substance deemed necessary to
achieve intended goals, including those that may be desir-
ably delivered to a user for medicinal purposes. In other
examples, the substances may include various pharmaceu-
ticals or medications. Thus, as used herein a solution can
refer to an element, compound, or substance that 1s blended,
formulated or compounded to be used in the vaporizer 100

in order to deliver the user desired ett

ects and or taste. The
solution 128 may be 1 liquid state, gaseous state, gelatin
state, frozen state or solid state.

The first end 122 of the cartrndge 104 comprises a first
aperture 130 that 1s located at approximately the center of
the first end 122 of the cartridge 104. The second end 124
comprises a second aperture 132 that 1s located at approxi-
mately the center of the second end 124 of the cartridge 104.
An airflow passageway 134 extends between the first aper-
ture 130 and the second aperture 132 axially proximate to
the center of the housing 120.

In operation, the user mechanically and electrically
couples the power source 102 with the cartridge 104. Spe-
cifically, the battery 118 1s electrically coupled to the heating,
clement 126 when the power source 102 1s mechanically
coupled to the cartridge 104. The user places the second end
124 of the cartridge 104 1n her mouth, and draws air through
the airtlow passageway 134. The switch/sensor 112 1n the
power source 106 1s configured to detect the drawing of air
through the airflow passageway 134, and an electric circuit
1s closed between the battery 118 and the heating element
126. The process controller 114 controls an amount of
voltage/current to be received by the heating element 126
from the battery 118, such that the heating element 126
receives an appropriate amount of electrical current/voltage.
The heating element 126 outputs a sulil

icient amount of heat
to vaporize at least a portion of the solution 128, and the user
receives the vaporized solution orally. When the user ceases
to draw air by way of the air passageway 134, the sensor/
switch 112 detects the lack of airflow 1n the air passageway
134, and the electric circuit between the battery 118 and the
heating element 126 1s opened (e.g., directly by the sensor/
switch 112 or responsive to receipt of instructions from the
process controller 114) with or without delay circuitry buailt
into the control. Manual switching or activation of the power
source 1s also an option.

With respect to the power source 102, the battery 118 may
be any suitable disposable, replaceable and/or rechargeable
battery, including but not limited to a alkaline, lead acid
battery, gel, a nickel cadmium battery, a nickel metal hydride
battery, a lithium 1on battery, a lithium 1on polymer battery,
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amongst others. Other power sources may also be used 1n
place of a battery such as direct power from any DC, AC or
alternative energy source including inductive, solar, chemi-
cal, perpetual motion, etc. that can be used to power a
heating source. Indirect or direct flame may also be used as
a power source as appropriate to trigger the state change of
the solution 128 from an imtial state to a gaseous aerosol
state. As mentioned previously, the process controller 114
can be a microchip or microcontroller that operates as
desired when used (or not used) by an individual 1n regards
to the electronic vaporizer 100. Thus, the process controller
114 can receive readings from the switch/sensor 112, and
can cause the voltage/current to be supplied to the heating
clement 126 1n the cartridge 104 as a function of such
readings. The switch/sensor 112 can be a switch, a sensor, or
a combination of a switch and sensor. For instance, the
switch/sensor 112 may comprise an electronic airflow sen-
sor, wherein the electronic airflow sensor senses when the
user 1s drawing on the electronic cigarette 100. Additionally
or alternatively, the switch/sensor 112 may comprise a tactile
sensor that 1s configured to sense that the user has depressed
a tactile button on the cartridge 104 and/or the power source
102. That 1s, the user depresses a button to activate the
heating element and draw the vaporized solution from the
clectronic Vaporlzer 100. Still further, the switch/sensor 112
may comprise a timed switch that opens the circuit between
the battery 118 and the heating element 126 after the circuit
has been closed for a threshold amount of time. There are a
variety of switches and sensor that can be used to detect air
flow and/or pressure that can be utilized to activate the
heating element.

With respect to the cartridge 104, as mentioned previ-
ously, the main body of the housing 120 is constructed of a
polymer. The first end 122 and the second end 124 may be
or include end caps, wherein such end caps may be con-
structed of the polymer. In an exemplary embodiment, an
end cap coupled to the first end 122 may at least be partially
constructed of a conductive material, such as a conductive
metal or a conductive polymer. Furthermore, a wood tip may
be positioned upon the second end 124, wherein the wood
tip 1s configured to be received orally by the user. In
alternative embodiments, the second end 124 may include a
t1ip comprised of a soit, malleable and/or a flexible polymer.
Also m alternative embodiments, the second end 124 may
include a paper wrapping around the tip of the second end
in order to more closely simulate the tip of a conventional
cigarette. Such a paper wrapping may further include fla-
vorings capable of being tasted by a user (e.g., mint,
tobacco, candy, fruit, or any other types of flavorings and/or
aromas).

Additionally, as described above, the solution 128 may be
placed in an absorbent material, such as cotton, wool,
polyester, a batting material, or some other suitable absor-
bent material. A wicking material may be used in order to
channel the liquid or gel to the heating element. Pursuant to
an example, the solution 128 may include a primary sub-
stance, such as propylene glycol, glycerin (both vegetable
and manmade), glycerol and/or any combination thereof.
Additionally, the solution 128 may comprise a portlon of
amount of a particular drug, such as nicotine, caileine, THC,
other stimulants or medicinal substance. Further, the solu-
tion 128 may comprise some amount of flavoring, such as
tobacco flavoring, menthol flavoring, other suitable flavor-
ing or any combination thereof.

Now turning to FIG. 2, a cutaway diagram of an exem-
plary cartridge 200 for utilization 1n an electronic personal
vaporizer 1s illustrated. The cartridge 200 comprises a hous-
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ing 202, which 1s constructed of a non-metallic material,
such as a polymer, wood, ceramic, and/or any combination
thereof. The housing 202 comprises an absorbent material
204 that has a liquid solution absorbed therein 1n a measured
dose. The cartridge 200 includes a first end 206 and a second
end 208 that 1s opposite the first end 206, wherein the first
and second ends 206 and 208 can be removable caps,
respectively. In an example, the first end 206 1s formed of a
polymer, and the second end 208 1s formed of a conductive
material, such as a conductive polymer or a conductive
metal.

The first end 206 comprises a first aperture 210, and the
second end 208 comprises a second aperture 212. As shown,
the first aperture 210 and the second aperture 212 are
positioned at approximately the centers of the first and
second ends 206 and 208, respectively, such that a central
axis of the cartridge 200 passes through both apertures 210
and 212. Both or either the first end 206 or second end 208
can be imtegrated into a single assembly as part of the
housing 202. Additionally, the resulting assembly may or
may not be able to be unassembled by the end user. An air
passageway 214 begins at the first aperture 210 and extends
to the second aperture 212 approximately along the central
axis of the cartridge 200. For example, the wall of the air
passageway 214 may be constructed from a polymer or other
suitable matenal.

The cartridge 200 further comprises a conductive element
216, at least a portion of which resides 1n the interior of the
housing 202. For instance, the conductive element may be
metallic threads that facilitate mechanically and electrically
coupling the cartridge 200 with a power source (battery).
The cartridge further comprises a center post 218 that
extends from the second end 208 of the cartridge 202 to the
airflow passageway 214, wherein the center post 218 1s
hollow to allow the airflow passageway 214 to extend
through the center post 218 to the second aperture 212. In an
example, the center post 218 can be formed of a conductive
material, and may be constructed as being a portion of an
end cap. An electrical 1solator 220 1s coupled to the center
post 218 and extends outward from the center post 218. For
instance, the electrical 1solator 220 may be an O-ring or
other suitable 1solator.

The cartridge 200 further comprises a heating element
222 that 1s coupled to the electrical 1solator 220 and the
conductive element 216 1n the 1nterior of the housing 202 by
way ol conductive lines 224 and 226. The heating element
222 can comprise wicking material that draws the liquid
solution from the absorbent material 204 towards the heating
clement 222. When the cartridge 200 1s coupled to a power
source, the conductive element 216 1s electrically coupled to
a negative terminal of the power source and the center post
218 (and thus the electrical isolator 220) 1s electrically
coupled to a positive terminal of the power source. When a
user draws a breath by way of the airtlow passageway 214,
a circuit 1s closed, thereby providing current to the heating
clement 222. The heating element 222 acts to vaporize the
liquid solution 1n the absorbent material 204, and the result-
ing vapor 1s received by the user. Additionally, as shown, a
gap 228 may exist between the first end 206 of the cartridge
200 and the absorbent material 204. This gap 228 can be
utilized to mix air and the vaporized liqud solution to
provide the user with an appropriate amount ol vaporized
solution.

While the heating element 222 1s shown as residing solely
in the airflow passageway 214, 1t 1s to be understood that
various other configurations of the heating element 222 with
respect to the airflow passageway are contemplated and are
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intended to fall under the scope of the hereto-appended
claims. In a first example, the heating element 222 may
reside on the exterior of the airtlow passageway 214, such
that the heating element 222 heats the airflow passageway
214 by heating the wall of the airflow passageway 214. In a
second example, the heating element 222 may reside on the
interior and the exterior of the airtlow passageway 214. In
yet another example, as will be shown in greater detail
below, the heating element 222 can be helical in nature and
may wrap around the airtlow passageway 214, which may be
constructed of a ceramic. In such a design, the wall of the
airflow passageway 214 may have apertures, be permeable,
or be conductive to heat such that the vaporized liquid
solution may be provided to the user. Furthermore, the
airtlow passageway 214 itsellf may act as a heating element,
wherein the airtlow passageway 214 1s constructed from an
clectrically conductive and a thermally conductive material,
such as a conductive ceramic. Accordingly, 1t 1s readily
recognized that airflow may pass directly over the heating
clement, through a chamber that 1s proximate to the heating
clement, or other suitable configuration.

It 1s to be understood that the cartridge design shown in
FIG. 2 1s merely but one example of a cartridge design, and
numerous other designs that cause a heating element to
reside 1 a non-metallic housing together with a lhiqud
solution that 1s desirably vaporized are contemplated.

Also, an alternative embodiment of a cartridge (adapted to
mount to the described power source) may be configured to
receive one or more capsules or pellets. Such capsules or
pellets may be comprised of one or more medicines, vita-
mins, a tobacco, and/or other chemical(s) that the end user
may desire to taste/consume. In such an embodiment, when
the cartridge with a capsules 1s mounted to a power source
(e.g. such as the power source 104 discussed above), the
mechanical connection of the cartridge and power source
may cause the capsule to open and release the contents
therein. The end user may then provide a suction on the tip
of the cartridge with his/her mouth 1n order to draw the
released contents of the capsule into his/her mouth. In
examples of this described embodiment, the capsule may be
included in the cartridge during the manufacturing of the
cartridge. However, 1t should be appreciated that in other
embodiments, the cartridge may be designed to accept one
or more capsules therein via a pharmacist and/or an end user
prior to mounting the cartridge to a power source. Also 1t
should be appreciated that this described example of the
cartridge may also include a heating element therein that 1s
configured to heat a capsule (or a pellet) to cause release of
the contents of the capsule/pellet when the cartridge 1s
mounted to the power source or when other actions are
detected (e.g. a button press, suction through the cartridge).

Referring now to FIG. 3, another cutaway diagram of an
exemplary cartridge 300 for utilization in an electronic
personal vaporizer 1s 1llustrated. In this exemplary cartridge
300, the center post 218 may be of a conductive material,
such as a conductive ceramic or a metallic material, and may
act as a heating element. Thus, walls of the airflow passage-
way 214 may become heated when a user draws on the
cartridge, thereby altering the state of the liquid solution 1n
the absorbent matenial 204 to a vapor for provision to the
user. Similar to the previously described exemplary car-
tridge 200 (FIG. 2), the gap 228 may exist to facilitate
mixing ol vaporized solution with air. This gap 1s optional,
as other designs may call for the walls of the airflow
passageway 214 to be permeable or have apertures therein,
to allow for vaporized solution to mix with air 1n the airtlow
passageway 214.
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In another exemplary embodiment, a heating element 302
may be helical in nature and may wrap around the exterior
of the airflow chamber 214. The heating element in this case
may also be an integrated material as part of the airflow
chamber. The air flow chamber 1n all cases may be solid or
porous 1n nature or have ventilation to allow for aerosol and
air stream blending. The walls of the airflow chamber may
be constructed of a thermally conductive material, such as a
ceramic, which causes the walls of the heating element to
generate a suilicient amount of heat to vaporize the liquid
solution in the absorbent material 204. In such a design, the
conductive lines 224 and 226 may be coupled to the center
post 218 and the conductive element 216, respectively,
thereby electrically coupling the heating element 302 to
negative and positive terminals of a power source. When the
user draws on the cartridge, current 1s provided to the
heatmg clement 302 by way of the conductive lines 224 and
226 from the power source. The heating element 302 then
heats the walls of the airtlow passageway 214 to a tempera-
ture that 1s suflicient to alter the state of the liquid solution
in the absorbent material 204 when the user draws on the
cartridge 300. Again, these designs are merely exemplary 1n
nature, and various other designs are contemplated by the
inventors and are intended to fall under the scope of the
hereto-appended claims.

With reference now to FIG. 4, another exemplary elec-
tronic vaporizer 400 1s 1llustrated. The exemplary electronic
vaporizer 400 comprises three separate portions: 1) the
power source 102; 2) a first cartridge 402 that comprises the
heating element 126; and 3) a second cartridge 404 (a
mouthpiece cartridge) that comprises the solution 128.
Operation of the power source 102 has been described
above, and 1s not repeated here for sake of brevity.

The first cartridge 402 can comprise a housing 406 that 1s
cylindrical 1n nature, wherein the housing 406 can be
constructed from a non-metallic material such as a polymer
or ceramic. The housing 406, of course, may be manufac-
tured to be 1n a shape other than a cylinder. The first
cartridge 402 includes a first end 408 and a second end 410
that 1s opposite the first end 408. The first end 408 of the first
cartridge 402 1s configured to be mechanically coupled to
the second end 110 of the first cartridge 402. Mechanical
coupling of the power source 102 and the first cartridge 402
causes the battery 118 to be electrically coupled to the
heating element 126 as described above. The heating ele-
ment 126 can be positioned proximate to the second end 310
of the first cartridge 402, and thus proximate to the solution
128 1n the second cartridge 404.

The second cartridge 404 comprises a housing 412,
wherein the housing 412 can be constructed of a pliable
plastic material. The second cartridge 404 can comprise a
first end 414 and a second end 416 that 1s opposite the first
end 414, wherein the first end 414 1s configured to be mated
with the second end 410 of the first cartridge 402, and the
second end 414 1s configured to be received orally by a user.
The first cartridge 402 and the second cartridge 404 may
have airflow passageways (not shown) extending axially
there through, such that the switch/sensor 112 can determine
when the user 1s drawing air through the airflow passage-
ways. The process controller 114 can cause an appropriate
current/voltage to be provided to the heating element 126 by
way of the battery 118, and the heating element 126 can
vaporize the solution 128 in the third cartridge 404, thus
providing the user with a vaporized substance.

While the designs of the electronic vaporizer described
above include an internal direct heating element, it 1s to be

understood that alternative designs are contemplated,
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wherein the heating element 1s reusable or disposable and 1s
located exterior to the housing. In such a design, the heating
clement transfers heat to the solution i order to vaporize the
solution for oral provision to a user.

Referring now to FIG. 5, an exemplary package 500 is
illustrated, wherein the package 500 1s configured for sale to
consumers. The package 500 comprises a plurality of first
cartridges 402 and a corresponding plurality of second
cartridges 404, which have been described 1n detail above
with respect to FIG. 4. The package 500 may be a tamper-
prool package, with each combination of {first and second
cartridges sharing a compartment in the package 500.

With reference now to FIG. 6, an exemplary methodology
1s 1llustrated and described. While the methodology 1s
described as being a series of acts that are performed 1n a
sequence, it 1s to be understood that the methodology 1s not
limited by the order of the sequence. For instance, some acts
may occur 1n a different order than what 1s described herein.
In addition, an act may occur concurrently with another act.
Furthermore, in some instances, not all acts may be required
to implement a methodology described herein.

With more specificity pertaining to FIG. 6, a methodology
600 that facilitates constructing a cartridge for utilization in
connection with an electronic vaporizer 1s illustrated. The
methodology 600 begins at 602, and at 604 a polymer-
injection manufacturing technique 1s utilized to generate a
housing for the cartridge. The polymer-injection manufac-
turing technique may be a multi-step polymer injection.
Other manufacturing techniques are also contemplated (but
not limited to), including chemical bonding, thermal mold-
ing, thermal bonding, molding through utilization of metal
molds, form casting, roll forming, machining, amongst
others.

At 606, a heating element and liquid solution (e.g., placod
In an absorbont material) are caused to be included 1n the
housing. For instance, the _1ous111g can be cylindrical in
nature with a size approximately the size of a filter on a
cigarette. The heating element and the liquid solution reside
in the interior of the housing. The methodology 600 com-
pletes at 608.

Turning now to FIG. 7, an exemplary personal electronic
vaporizer 700 1s illustrated. In a first embodiment, the
clectronic vaporizer 700 may be an electronic cigarette. In
another embodiment, the electronic vaporizer 700 may be a
drug delivery device for utilization 1n a medical field. The
clectronic vaporizer 700 comprises a power source 702 that
1s of a particular type. For example, the power source 702
may be manufactured by a particular manufacturer. In
another example, the power source 702 may be a particular
model of power source. Accordingly, the power source 702
has a connector 704 corresponding thereto that 1s of a first
type that 1s associated with the particular type of the power
source 702. Pursuant to an example, the power source 702
may be a battery that 1s commonly utilized in electronic
cigarettes. In another example, the power source 702 may be
an automobile battery, a AA battery, a portable telephone, a
9 volt battery, a personal computer, an AC outlet, a genera-
tor, or some other suitable power source.

The electronic vaporizer 700 also comprises a heating
clement 706 that 1s of a type that 1s different than the type
associated with the power source 702. For example, the
heating element 706 may be manufactured by a manufac-
turer that 1s different from the manufacturer of the power
source 702. Thus, the heating element 706 can have a
connector 708 that 1s of a second type that 1s diflerent than
the type of the connector 704 on the power source 702.

Pursuant to an example, the first connector type may be a
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threaded connector, a magnetic connector, a push-on con-
nector, a snap-on connector, a turn-lock connector, or other
suitable connector type. The second connector type may be

some connector type that 1s different from the first connector
type.

The electronic vaporizer 700 also comprises an adapter
710 that 1s configured to mechanically mate the power
source 702 with the heating element 706 by way of the
adapter 710. Additionally, the adapter 710 1s configured to
clectrically couple the power source 702 with the heating
clement 706. Thus, the adapter 710 comprises a first con-
nector 712 that i1s of the first type (the same type as the
connector 704 of the power source 702) and a second
connector 714 that 1s of the second type (the same type as the
connector 708 of the heating element 706). In an example,
if the connector 704 1s a threaded connector, the first
connector 712 on the adapter 710 may be a threaded
connector that 1s configured to receive or screw into the
connector 704 of the power source 702. Additionally, while
not shown, the adapter 710 may comprise an airflow pas-
sageway that allows airflow to reach the power source 702
when a user draws on the electronic vaporizer 700. Accord-
ingly, the adapter 700 may be at least partially constructed
of a conductive material, such as a conductive metal or a
conductive polymer.

With reference now to FIG. 8, an exemplary adapter 800

that facilitates mechanically mating and electronically cou-
pling a power source and a heating element 1n an electronic
vaporizer having dissimilar connection mechanisms 1s 1llus-
trated. The adapter 800 comprises a first connector 802 of a
first type and a second connector 804 of a second type. The
first connector 802 1s configured to mechanically and elec-
trically mate with a power source and the second connector
804 1s configured to mechanically and electrically mate with
a heating element. Accordingly, the power source 1s electri-
cally and mechanically coupled to the heating element by
way ol the adapter 800.
The adapter 800 also comprises circuitry 806, which can
be or include microchip, a voltage regulator, an AC/DC
converter, an amplifier, circuitry that 1s configured to step up
or step down voltage recerved from the power source, or
some other suitable circuitry that can allow for power
delivered from the power source to properly operate the
heating element to cause vapor to be provided to a user as
desired. Accordingly, while not shown, the adaptor 800 can
comprise an airflow passageway that allows air to flow
between the heating element and the power source by way
of the adapter.

As mentioned previously, the connectors 804 and 806
may be of dissimilar type. Therefore, for istance, the first
connector 804 may be one of a threaded fastener, a magnetic
connector, a twist cap connector, a push-on connector, a
quick-lock connector, a t-bar connector, a half-turn lock,
amongst other type of connectors, and the second connector
806 may be of a type that 1s dissimilar from the type of the
first connector 804.

As discussed previously with respect to FIG. 7, an
example embodiment of a personal electronic vaporizer may
include a power source 702 that corresponds to a generator.
Such a generator may correspond to a power harvesting
device operative to generate electricity from energy 1n the
environment associated with the personal electronic vapor-
izer. F1G. 9 shows an example 900 of a personal electronic
vaporizer that includes a power harvesting device such as a
generator 902 as the power source. In this example, the
generator 902 1s mounted 1n a housing 904 of the electronic
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vaporizer. The housing 904 also includes an airflow pas-
sageway 906 that extends adjacent at least portions of the
generator.

The generator may include at least one actuator device
908 such as an blade, impeller, fan, turbine, propeller, airfoil,
squirrel-cage impeller, electron mass imnductor, plasma accel-
crator and/or other type of device that 1s responsive to
airflow through the airflow passageway 906 to urge a shaft
910 of the generator to rotate and generate an electrical
current. There may also be a venturi, air duct, air ram or
other channelling and/or funnelling technologies used 1n
order to increase or decrease the speed and/or volume of the
airtlow. The generated electrical current may be directed via
a controller 912 (e.g., a microprocessor and/or analog cir-
cuitry) included in the electronic vaporizer to power a
heating element 914 suih

iciently to Vaporize a portion of a
liquid solution 916. As described 1n previous embodiments,
the heating element 914 and the liquid solution 916 may be
integrated into a second housing 918 that 1s adapted to
removably connect to the first housing 904.

As can be appreciated, the amount of electrical energy
generated by the generator 902 will vary depending on the
amount of air drawn through the airflow passageway 906 by
a user inhaling and/or exhaling through the electronic vapor-
izer. In an example embodiment, the controller may be
capable of regulatmg electricity generated from one or more
inhales/exhales through the airflow passageway in order to
prowde the heating element with suilicient power to vapor-
1ze a portion of the liqud solution 916. For example, the
controller 912 may be 1n operative connection with a storage
device 920 such as one or more capacitors and/or a battery.
Electrical energy generated by the generator from several
inhales/exhales through the airflow passageways may be
stored 1n the storage device 920. When a suilicient amount
of energy 1s accumulated, the controller 912 may be opera-
tive to direct power to the heating element from the storage
device 1n order to vaporize the liquid solution.

In order to ensure that the heating element 1s activated at
a time desirable by a user, power to the heating element may
be triggered by the controller responsive to information
available to the controller (such as an air flow indication
provided by a dedicated airflow sensor). However, rather
than using a dedicated air flow sensor, 1n some embodi-
ments, electricity generated from the generator itself may
instead serve as a sensor indicating when a user 1s actively
inhaling through the electronic vaporizer. The detection of
inhaling coupled with a detection of a suflicient amount of
energy 1n the storage device may cause the controller to
power the heating element.

However, 1t should be appreciated that in other embodi-
ments, additional or other information may be used to trigger
the power of the heating element. For example, wind or
other external air source may also be operative to urge the
actuator device to turn the shaft of the generator. In order to
prevent wind from activating the heating element at unde-
sirable times, the electronic vaporizer may include at least
one further sensor 922 adapted to sense that a user 1s holding
and/or 1s ready for the electronic vaporizer to operate. Such
a Turther sensor may correspond to a button or a switch,
which 1s activated in order for the heating element to be
powered.

In this described embodiment, the generator corresponds
to a power harvesting device operative to acquire energy
from airflows. However, 1t should be appreciated that in
alternative embodiments of the electronic vaporizer, other
types of power harvesting devices may be used. For
example, an embodiment may include an induction device
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operative to acquire electrical power for charging a battery
wirelessly via induction from an induction source near the
clectronic vaporizer. In another example, the power harvest-
ing device may correspond to an inductive jet that 1s
operative to generate electricity responsive to airflow
through the inductive jet, venturi or any other mechanism
that directs a air or gas flow (including air) that could or may
increase or decrease the gas speed and/or volume. Further-
more this may be used as an induction system pulling gases
or vapors from a secondary stream for more flow mass/speed
or to use as a mixing and/or blending mechanism.

In further embodiments, the electronic vaporize may
include a power harvesting device in the form of a radio
frequency (RF) power recerver device that i1s operative to
acquire electrical power from RF signals transmitted by an
RF power transmitter device. In further embodiments, the
power receiver may be operative to harvest power from
other RF sources in the environment such as wireless
network signals and/or mobile phone communication sig-
nals. Examples of RF power harvesting devices include the
power harvester modules sold by Powercast Corporation 1n
Pittsburgh, Pa.

Also, 1 further example embodiments, the electronic
vaporizer may 1nclude a power harvesting device in the form
ol a vibration power receiver which 1s operative to convert
mechanical vibrations (e.g., accelerations caused by move-
ment of the electronic vaporizer) to electrical energy. Power
harvesting devices may also include solar cells, static elec-
tricity harvesters, or any other type of device capable of
harvesting power from energy sources in the vicinity of the
detection device.

In these described embodiments, the power harvesting
device may be operative to charge a rechargeable battery
with the acquired electrical energy. The other components of
the electronic vaporizer (e.g., the controller and heating
clement) may be powered via the battery. However, 1t 1s to
be understood that example embodiments of some of the
described harvesting devices may directly provide power to
the controller and heating element without using a battery.

In example embodiments that include a generator, the
controller may be operative to estimate an amount of airtlow
being drawn through the airflow passageway responsive to
the electrical output from the generator. The controller may
also be operative to determine when such an air flow
includes a vaporized solution caused by the powering of the
heating element by the controller. With such information, an
example embodiment of the controller may be operative to
estimate an amount of the vaporized solution that 1s likely
being inhaled by the user. The controller may be operative
to use this information to regulate and control the dosage of
the vaporized solution received by the user. In this embodi-
ment, the electronic vaporizer may correspond to a metered
dosage ihaler (MDI) for nicotine, medications (e.g., for
treatment of an asthma attack or other condition), and/or
other chemicals.

For example, as illustrated 1n FIG. 9, the controller may
include a data store 924 such as a flash memory device or
other non-volatile memory 1n which the controller 1s opera-
tive to store information regarding the amounts of vaporized
solution that a user may have inhaled. The controller may
also be operative to store time and/or date information in
association with the measured amounts of inhaled vaporized
solution. An example embodiment of the controller may be
operative to operate the heating element responsive to the
information stored in the data store. The controller may be
operative to limit the amount of the vaporized solution that
a user 1s able to 1nhale over a given predetermined (and/or
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configurable) period of time. This may be accomplished by
the controller momtormg the amount of vaporized solution
that 1s likely inhaled via the device for a predetermined
period of time. When the monitored amount reaches a
predetermined threshold, the controller may be operative to
prevent the heater element from vaporizing additional solu-
tion, until after a predetermined amount of time, and/or until
alter the controller receives a manual reset signal (via a
button, or other sensor device) included in the electronic
vaporizer. These described predetermined periods of time
and predetermined thresholds may be stored in the data 924.

In one or more of the previously described embodiments
(e.g., embodiments with either a battery or a power harvest-
ing device), the described controller 912 (and/or a controller
928 in the housing 918 with the solution 916) may be
operative to prevent the heater element from operating to
vaporize a solution unless a specific user 1s detected by the
clectronic vaporizer. For example, 1n cases where the solu-
tion includes a prescription medication, a pain killer, a
pharmaceutical, a narcotic, a controlled substance and/or
other chemical, which 1s mntended to be used by a specific
person, the electronic vaporizer may include a sensor (e.g.,
such as sensor 922 i FIG. 9) that corresponds to a finger-
print reader or other type of biometric device. Such a
biometric device may acquire data from a user which 1s used
by the controller 912 and/or 926 to verily that a predeter-
mined user 1s currently holding the electronic vaporizer prior
to vaporizing the solution.

In this described embodiment (with reference to FIG. 9),
a Turther data store 926 (e.g., a non volatile memory) may be
included 1n the particular housing 918 that holds the solution
(e.g., a prescription medication). This further data store 926
and/or data store 924 may be programmed (e.g., via a
pharmacist) to include the biometric data associated with the
user being treated with the prescription medication). The
biometric data couples one or both of the housings 904, 918
to a particular user. Prior to causing the heater element to
vaporize the solution with the prescription medication, the
controller 912 and/or 928 may require the coupled user to
provide (through a sensor 922) a biometric mput that cor-
responds to the biometric data programmed 1nto the data
store 924 and/or 926.

In another example, the electronic vaporizer may be
capable of having a data store be programmed (with the
biometric data) by the owner of the device. In this embodi-
ment, the electronic vaporizer may include one or more
input devices through which the data store 924 or 926 can be
updated with biometric data usable to couple the vaporizer
to a specific user. Also, 1n an embodiment, the electronic
vaporizer may include a communication device (e.g. a USB
port, Bluetooth, Wireless Ethernet) capable of connecting to
an external computing device (PC, mobile phone, or other
computing device) through a wired or wireless connection.
The external computing device may be operative to execute
soltware capable of updating the data store 924 or 926 in the
clectronic vaporizer to included biometric data that couples
the device to a specific user. Coupling an electronic vapor-
1zer to a particular user may minimize the opportunity for
children or other people from using the electronic vaporizer
without permission.

It should also be appreciated that turther embodiments
may include other features for coupling an electronic vapor-
izer to a particular user. For example, the sensor 922 may
correspond to an RFID, Bluetooth, and/or NFC reader that
1s operative to wirelessly read an RFID chip or other circuit
(Bluetooth, NFC) integrated into an article associated with
the user. Such an RFID chip or other circuit may be
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integrated into an article such as a ring, bracelet, necklace,
card, mobile phone, clothing, or other article worn and/or
carried by the user.

The RFID chip or other circuit may
include a unique code that corresponds to data stored 1n the
data store 924 and/or 926. The controller 912 and/or, 928
may be operative to verily that the data stored 1n the data
store 924 and/or 926 corresponds to code recently or cur-
rently being read by the RFID reader or other reader from
the RFID chip or other circuit of the user’s article, before
causing the heater element to vaporize the solution. As
described previously with respect to the embodiment with
biometric data, a pharmacist and/or an end user may include
computing devices capable of iterfacing with one or both
controllers 912, 928 and storing data associated with the
user s article 1n the data store 926 and/or 924.

To enhance securlty and to minimize unauthorized access
to the electronic vaporizer or housings included therein, read
only memory may be used as a data store for storing serial
numbers, public keys, or other data that 1s intended to remain
constant. Furthermore, updateable data (e.g. biometric data,
RFID/Bluetooth/NFC data) which are programmed into a
data store 924 and/or 926 by a pharmacist or other autho-
rized person (to carry out the previously described data
couplings), may be digitally signed in a manner that can be
authenticated by one or more of the controllers 912, 928 1n
the electronic vaporizer prior to allowing the heater element
to vaporize the solution.

For example, data stored 1n a data store 924 and/or 926
that couples the electronic vaporizer to a particular RFID
chip or other circuit enabled article (e.g. a ring) may
correspond to a digitally signed certificate that specifies the
code that 1s transmitted by the article. Prior to enabling the
heater element to vaporize the liquid solution, at least one of
the controllers 912, 928 may require the detection of a code
from an article which matches the code stored in the
certificate, as well as requiring that the signature of the
certificate be cryptographically authenticated. Further, the
controller 912 and/or 928 may verily that the certificate
includes serial number(s) associated with one or more of the
housings 904, 918.

Such validly signed certificates may only be generated
and stored on the electronic vaporizer by a pharmacists or
other person that has access to a server with the particular
private key that can sign the certificate 1n a manner that can
be authenticated using the public key securely stored 1n the
clectronic vaporizer. Thus, an unauthonized user would not
be able to reprogram the electronic vaporizer (or the housing
918 that contains the solution 916) to work with other RFID
articles by installing a fake certificate 1n the data store 924
and/or 926.

In addition, it should also be understood that in some
embodiments a handshakmg protocol may take place
between controllers in different housings of the electronic
vaporizer to establish encrypted communications. Such
encrypted communications may minimize a man-in-the-
middle attack or other hacks which may be attempted to gain
unauthorized usage of the electronic vaporizer and/or asso-
ciated housings/cartridges. For example, the controllers 1n
different housings maybe able to carry out an SSL protocol
to form an encrypted communication channel between the
controllers through which certificates, RFID readings, bio-
metric inputs, housing serial numbers, and/or other data may
be passed therebetween. Also, 1t should be understood that
embodiments that include an RFID/Bluetooth/NFC reader
may be operative to carry out a handshaking protocol with
an article. Such a handshaking protocol may establish
encrypted communications with the article. The handshak-

JUUL Ex. 1003
Case No. IPR2024-00160
Page 58 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 46 of 115 PagelD #: 59

US 11,497,864 B2

15

ing protocol may also include authentication of the article
using digital certificates or other cryptographic processes.

In addition, 1n the previously described embodiments, the
data store 924 and/or 926 may be programmed when manu-
factured, by a pharmacist, and/or by another authorized user
to 1nclude usage and dosage information that correspond to
the previously described predetermined periods of time and
predetermined thresholds used to limit the amount of vapor-
1zed solution 1nhaled by a user. For such embodiments, the
controller 912 and/or 928 may include or be in operative
connection with a clock that can provide time information
usable to control when to enable and/or prevent usage of the
clectronic vaporizer between the time 1ntervals specified by
the dosage information stored in the data store 924 and/or
926.

It should also be appreciated that one or more of the
previously described embodiments of the electronic vapor-
1zer may include a communication device for additional or
other purposes besides programming the data store 926. For
example, an embodiment of the electronic vaporizer may use
a communication device to communicate data stored in the
data store 924 associated with monitored usage of the device
to an external computing device such as a remote server. The
computing device may also communicate a unique identifier
(e.g., a serial number, user account number, userID) to the
remote server. The remote server may compile statistics
regarding use of the electronic vaporizer (associated with the
unique 1identifier) for use by a doctor or other person to
evaluate and/or monitor 1ts use. Also, the remote server may
provide usage and/or dosage data to the electronic vaporizer
to activate and/or modify future limits on the operation of
the electronic vaporizer. In order to connect to the remote
server, the communication device (e.g. a USB port, Blu-
ctooth, NFC, Wireless Ethernet) of the electronic vaporizer
may be connected to a corresponding communication device
ol a mobile phone, PC, or other computing device which has
access to the Internet.

In addition, 1t should be understood that in some embodi-
ments, 1n which a generator serves as a sensor (to monitor
the intake of vaporized solution), the generator may not be
used to provide electrical energy to power the heater ele-
ment. Rather the generator may only correspond to an air
flow meter. For example, the generator may be of a size that
1s adapted for monitoring airflow and may not be capable of
timely generating a suih

icient amount of energy to power the
heater element. In such cases, the electronic vaporizer may
include a battery as described in previous embodiments
and/or some other type of power source or power harvesting
device.

Also, 1t should be appreciated that one or more of the
embodiments described herein may be operative to carry out
and/or facilitate analyzing and/or capturing information
about the user of the electronic vaporizer. For example 1n a
further embodiment, the electronic vaporizer may include
one or more sensors that are operative to analyze breath,
saliva, skin, sweat, tissue, and/or cells of the user using the
clectronic vaporizer. Such sensors may be operative to
acquire data from such substances, which data i1s stored 1n
one or more data stores 1n the electronic vaporizer. Such data
may be downloadable to a remote system (via a wired or
wireless connection with the electronic vaporizer) in order
for medical conditions and/or other characteristics of the
user to be determined and evaluated by the user themselves,
caregivers, and/or medical professionals.

Also 1n a further embodiment, the electronic vaporizer
may be operative to acquire and store substances from a user
(e.g., breath, saliva, skin, sweat, tissue, and/or cells) 1n a
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storage chamber within the electronic vaporizer during use
of the electronic vaporize. The electronic vaporizer and/or
the storage chamber may then be connected to one or more
instruments capable of extracting and analyzing the contents
of the storage chamber for medical conditions or other
characteristics (e.g., cancer, vitamin deficiencies, drug use).

As discussed previously the power source used 1n one or
more embodiments described herein may correspond to a
rechargeable battery. Such a rechargeable battery may be
capable of being rapidly charged in a relatively fast time
period (e.g., <l hour, <30 minutes, or other time period that
1s less than 2 hours to charge a battery from <10% of a full
charge to >90% of a full charge). In the embodiment, a rapid
charger that 1s used to rapidly charge a battery 1n an
clectronic vaporizer in this described manner, may be
capable of being plugged into any other power sources such
as an AC outlet, a USB port or a DC power source.

In addition, 1t should be appreciated that one or more
embodiments described herein may include an epinephrine
auto 1njector or other type of auto injector that 1s capable of
being used by a user to inject a medication capable of
treating an allergic reaction, anaphylactic shock or other
condition that requires an mjection of a medication into the
bloodstream of a user. Such an auto injector may be included
in an additional housing/cartridge removably mountable to
one of the other housings/cartridges described herein and/or
may be integrated into one of the housings/cartridges
described herein. Such an auto i1njector may be capable of
being activated by placing an end of the housing/cartridge
with the auto injector adjacent a user’s body (e.g. a muscle)
and pressing a button which causes a spring loaded needle
in the auto imjector to enter tissue of the user and inject a
medication stored 1in the housing into the body of the person.

Further, 1t should be noted that any of the chemical
delivery examples described herein (vaporizer, capsule, pel-
let, auto 1njector) may be operative to deliver any type of
desirable substance to a user, including but not limited to:
medications, antibiotics, pain killers, pharmaceuticals, nar-
cotics, nicotine, tobacco, THC, marijuana, caffeine, vita-
mins, herbal substances, food, steroids, epinephrine, insulin,
and/or any other substances that may be desirable by an end
user of the described embodiments. Also, 1t should be
appreciated that that one or more example embodiments
may correspond to a cartrldge that comprises of a housing,
heating element located in the center airtlow and a storage
mechanism for holding the active and inert ingredients. In
addition one or more embodiments may correspond to a
cartridge that comprises of a housing, heating element
surrounding the center of the airflow for the purpose of
vaporization ol ingredient or ingredients. Further one or
more embodiments may correspond to a heating element
that directly or indirectly contacts a solution, solid or powder
to be transferred 1n a gaseous, liquid, powder or solid state
either directly or indirectly through a carrier medium of any
kind mm order to be inhaled through breath or artificial
breathing mechanism to be delivered either directly or
indirectly to the user or subject. Also, one or more embodi-
ments may correspond to a heating element made from
metallic substance such as nichrome, nickel chromium,
gaseous heating element, ceramic, ceramic composite, car-
bon, carbon hybrid, carbon fiber, polymer, hybrid polymer
or any other material that are capable of heating a solution,
solid or powder to a gaseous state for the purpose of
delivering a desired substance or combination of substances
in order to deliver flavors, nicotine, medicines, recreational
consumables, tobacco, marijuana, vitamins or any other
substance or combination of substances for consumption by
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humans or amimals of any kind. In addition one or more
embodiments may correspond to a device or group of
devices that use software and/or hardware that can also use
artificial intelligence to singularly or collectively and can be
linked either wirelessly or through other hard connection
mechanisms to allow for the devices and user to collaborate
or share collective data either knowingly or unknowingly
directly or through a medium such as a server, internet or
data bank locally or remotely for data collection as well as
collaboration.

It 1s noted that several examples have been provided for
purposes of explanation. These examples are not to be
construed as limiting the hereto-appended claims. Addition-
ally, 1t may be recognized that the examples provided herein
may be permutated while still falling under the scope of the

claims.

We claim:

1. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising;

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 1s 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;

a heating element located 1n 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 mdividual 1n the
airflow, the heating element being responsive to elec-
trical power received from the power source; and

an airflow passageway 1n the housing, at least a portion of
the airflow passageway extending centrally and axially
with respect to the housing,

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

2. The cartridge of claim 1, further 1n combination with a
power source adapted to be electrically coupled to the first
end of the housing, the power source including a battery.

3. The cartridge of claim 1, wherein the airflow passage-
way has a length extendmg intermediate of the heating
clement 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 1n cross-sectional area than a cross-
sectional area of the second aperture.

4. The cartridge of claim 1, wherein the airtlow passage-
way has a length extending intermediate of the heating
clement and the second aperture, the length of the airtflow
passageway having a substantially uniform cross-sectional
area along a continuous majority of the length, the substan-
tially uniform cross-sectional area being measured perpen-
dicular to the central longitudinal axis of the housing, no
portion of the airtlow passageway from immediately adja-
cent the heating element to the second aperture having a
cross-sectional area smaller than a cross-sectional area of the
second aperture.

5. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising:
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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 1s 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;

a heating element located 1n 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 elec-
trical power received from the power source; and

an airflow passageway 1n the housing, at least a portion of
the airflow passageway extending centrally and axially
with respect to the housing,

wherein the airtlow passageway extends 1n a straight path
from the first aperture to the second aperture with only

the heating element obstructing a portion of the airflow

through the airtlow passageway along the central lon-
gitudinal axis of the housing.

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.

7. The cartridge of claim 5, wherein the airflow passage-
way having a length extending intermediate of the heating
clement 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 1n cross-sectional area than a cross-
sectional area of the second aperture.

8. The cartridge of claim 5, wherein the airflow passage-
way having a length extending intermediate of the heating
clement 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 substan-
tially uniform cross-sectional area bemg measured perpen-
dicular to the central longitudinal axis of the housing, no
portion of the airtlow passageway from immediately adja-
cent the heating element to the second aperture having a
cross-sectional area smaller than a cross-sectional area of the
second aperture.

9. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising:;

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 1s 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; and

a heating element located 1n 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
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airflow, the heating element being responsive to elec-
trical power received from the power source,

wherein the airtlow through the housing follows an air-

flow 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 airtlow path
proximate to the second aperture being defined sub-
stantially centrally and axially with respect to the
central longitudinal axis of the housing.

10. The cartridge of claim 9, further 1n combination with
a power source adapted to be electrically coupled to the first
end of the housing, the power source including a battery.

11. The cartridge of claam 9, wherein the cartridge 1s
adapted to permit the airflow to pass on both transverse sides
of the heating element during use of the electronic vaporizer.

12. The cartridge of claim 9, wherein the heating element
includes a wicking material being operative to permait at least
a portion of the solution to be held m the solution holding
medium to be drawn toward the heating element to be
vaporized.

13. The cartrndge of claim 9, wherein the first aperture
proximate the first end 1s smaller than the second aperture
proximate the second end.

14. The cartridge of claim 9, further comprising a solution
in the solution holding medium, the solution comprising one
of propylene glycol and nicotine.

15. The cartridge of claim 9, further comprising an airtlow
passageway 1n the housing, at least a portion of the airflow
passageway extending centrally and axially with respect to
the housing.

16. The cartridge of claim 15, wherein a majority of the
portion of the airflow passageway has a substantially uni-
form cross-sectional area measured perpendicular to the
central longitudinal axis of the housing between the heating
clement and the second aperture.

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

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 perpendlcular to the central longi-
tudinal axis of the housing smaller in cross-sectional area
than a cross-sectional area of the second aperture.

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 1immediately
adjacent the heating element to the second aperture having
a cross-sectional area smaller than a cross-sectional area of
the second aperture.

20. The cartridge of claim 9, wherein the heating element
includes a material that when powered by the power source
1s adapted to vaporize the solution brought into contact with
the heating element.

21. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising:

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 1s opposite the first end
and a central longitudinal axis extending from the first
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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 airtlow
through the housing; and

a heating element located 1n the interior of the housing,

the heating element including a coil extending trans-
versely to the central longitudinal axis of the housing
and transversely to a direction of the airtlow 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
clement for oral provision to an individual in the
airflow, the heating element being responsive to elec-
trical power received from the power source; and

an airtlow passageway 1n the housing, at least a portion of

the airflow passageway extending centrally and axially
with respect to the housing,

wherein the airflow passageway extends centrally and

axially from the first aperture to the second aperture.

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.

23. The cartridge of claim 21, wherein the airflow pas-
sageway has a length extending intermediate of the heating
clement 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 1n cross-sectional area than a cross-
sectional area of the second aperture.

24. The cartridge of claim 21, wherein the airtlow pas-
sageway has a length extending intermediate of the heating
clement and the second aperture, the length of the airtlow
passageway having a substantially uniform cross-sectional
area along a continuous majority of the length, the substan-
tially uniform cross-sectional area being measured perpen-
dicular to the central longitudinal axis of the housing, no
portion of the airtlow passageway from immediately adja-
cent the heating element to the second aperture having a
cross-sectional area smaller than a cross-sectional area of the
second aperture.

25. A cartridge conﬁgured to couple to a power source of
an electronic VapOI'IZBI' the cartridge comprising:

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 1s 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

a heating element located 1n the interior of the housing,

the heating element including a coil extending trans-
versely 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
clement for oral provision to an individual in the
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airflow, the heating element being responsive to elec-

trical power received from the power source; and
an airflow passageway 1n the housing, at least a portion of

the airflow passageway extending centrally and axially
with respect to the housing,
wherein the airtlow passageway extends 1n a straight path
from the first aperture to the second aperture with only
the heating element obstructing a portion of the airtlow
through the airflow passageway along the central lon-
gitudinal axis of the housing.

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.

27. The cartridge of claim 235, wherein the airflow pas-
sageway has a length extending intermediate of the heating
clement 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 1n cross-sectional area than a cross-
sectional area of the second aperture.

28. The cartridge of claim 235, wherein the airtlow pas-
sageway has a length extending intermediate of the heating
clement and the second aperture, the length of the airtflow
passageway having a substantially uniform cross-sectional
area along a continuous majority of the length, the substan-
tially uniform cross-sectional area being measured perpen-
dicular to the central longitudinal axis of the housing, no
portion of the airflow passageway from immediately adja-
cent the heating element to the second aperture having a
cross-sectional area smaller than a cross-sectional area of the
second aperture.

29. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising:

a housing having an interior and a solution holdmg

medium adapted to hold a solution, the housing having
a first end and a second end that 1s opposite the first end
and a central longitudinal axis extendlng 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 airtlow
through the housing; and
a heating element located 1n the interior of the housing,
the heating element including a coil extending trans-
versely 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
clement for oral provision to an individual in the
airflow, the heating element being responsive to elec-
trical power received from the power source,
wherein the airflow through the housing follows an air-
flow 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 airtlow path
proximate to the second aperture being defined sub-
stantially centrally and axially with respect to the
central longitudinal axis of the housing.

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.
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31. The cartridge of claim 29, wherein the heating element
includes a wicking matenal being operative to permit at least
a portion of the solution to be held m the solution holding
medium to be drawn toward the heating element to be
vaporized.

32. The cartridge of claim 29, wherein the first aperture
proximate the first end 1s smaller than the second aperture
proximate the second end.

33. The cartridge of claim 29, further comprising a
solution 1n the solution holding medium, the solution com-
prising one of propylene glycol and nicotine.

34. The cartridge of claim 29, further comprising an
airflow passageway 1n the housing, at least a portion of the
airflow passageway extending centrally and axially with
respect to the housing.

35. The cartridge of claim 34, wherein a majority of the
portion of the airflow passageway has a substantially uni-
form cross-sectional area measured perpendicular to the
central longitudinal axis of the housing between the heating,
clement and the second aperture.

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 longi-
tudinal axis of the housing smaller in cross-sectional area
than a cross-sectional area of the second aperture.

377. The cartridge of claim 29, wherein the housing further
comprises an airtlow 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.

38. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising;

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 1s 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 airtlow
through the housing; and

a heating element located 1n the interior of the housing,

the heating element extending transversely to the cen-
tral longitudinal axis of the housing and being at least
partially exposed to the airtlow such that the airflow
entering through the first aperture will separate and
then pass on both transverse sides of the heating
clement and then continue along an airtlow path co-
axial with the central longitudinal axis of the housing
toward the second aperture during use of the electronic
Vaponzer 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
clement being responsive to electrical power received
from the power source; and
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an airflow passageway 1n the housing, at least a portion of
the airflow passageway extending centrally and axially
with respect to the housing,

wherein the airflow passageway extends centrally and

axially from the first aperture to the second aperture.

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.

40. The cartridge of claim 38, wherein the heating element
comprises a material that when powered by the power
source 1s adapted to vaporize the solution brought into
contact with the heating element.

41. The cartndge of claim 38, further comprising a
solution 1n the solution holding medium, the solution com-
prising one of propylene glycol and nicotine.

42. The cartridge of claim 38, wherein a majority of the
portion of the airflow passageway has a substantially uni-
form cross-sectional area measured perpendicular to the
central longitudinal axis of the housing between the heating
clement and the second aperture.

43. The cartridge of claim 38, wherein the housing further
comprises an airtflow 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 longi-
tudinal axis of the housing smaller in cross-sectional area
than a cross-sectional area of the second aperture.

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 1immediately
adjacent the heating element to the second aperture having
a cross-sectional area smaller than a cross-sectional area of
the second aperture.

45. A cartridge configured to couple to a power source of
an electronic vaporizer, the cartridge comprising:

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 1s opposite the first end
and a central longitudinal axis extending from the first
end to the second end, the housing having a {irst
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
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source, the first aperture and the second aperture being

in communication with one another to permit an airflow

through the housing; and

a heating element located 1n the interior of the housing,
the heating element extending transversely to the cen-
tral 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
clement and then continue along an airtlow 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
clement being responsive to electrical power received
from the power source; and

an airtlow passageway 1n the housing, at least a portion of
the airflow passageway extending centrally and axially
with respect to the housing,

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 lon-

gitudinal axis of the housing.

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.

4'7. The cartridge of claim 45, wherein the airflow pas-
sageway has a length extending intermediate of the heating
clement 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 1n cross-sectional area than a cross-
sectional area of the second aperture.

48. The cartridge of claim 45, wherein the airtlow pas-
sageway has a length extending intermediate of the heating
clement and the second aperture, the length of the airtlow
passageway having a substantially uniform cross-sectional
area along a continuous majority of the length, the substan-
tially uniform cross-sectional area being measured perpen-
dicular to the central longitudinal axis of the housing, no
portion of the airflow passageway from immediately adja-
cent 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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Independent claims 1, 8, and 16

Infringement Claim Chart for U.S. Patent No. 10,334.881!

Claim 1

1. An apparatus comprising:

a power source, wherein the
power source includes a
battery, wherein the power
source includes an electrically
conductive portion; and

The JUUL system is an apparatus that comprises a power source including a battery and an
electrically conductive portion.

power source

cartridge

electrically

conductive portion
battery P

! This chart is based on information currently available to NJOY. NJOY reserves all rights to update, modify, and/or clarify its infringement positions as it
obtains additional information through discovery.
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Claim 1
a cartridge having a housing The JUUL system comprises a cartridge having a housing with an interior, the housing has a first
that comprises an interior, end and an opposite second end, and the housing has first and second apertures on the first and

wherein the housing includes a | second end, respectively.
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,

housing having
an interior

second aperture

first aperture at second end

at first end
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Claim 1

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,

wherein the airflow
passageway is configured to
allow an airflow through the
cartridge from the first
aperture to the second aperture
of the housing,

The JUUL system comprises a cartridge where the housing includes an airflow passageway that
extends centrally and axially with respect to the housing intermediate of the first and second
aperture, and is configured to allow airflow from the first to the second aperture.

airflow passageway
extends centrally and
axially from first
aperture to second
aperture

=
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Claim 1

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,

The JUUL system comprises a cartridge where 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.

first end of the housing
includes electrically conductive
portion and is adapted to
mechanically and electrically

', couple to the power source
\
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Claim 1

wherein the housing includes a
solution holding medium
adapted to hold a solution in
the interior of the housing,

The JUUL system comprises a cartridge with a housing that includes a solution holding medium
adapted to hold a solution.

solution holding
medium adapted
to hold a solution
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Claim 1

wherein the housing includes a | The JUUL system comprises a cartridge with a heating element that extends transversely across
heating element located in the | the airflow passageway and airflow passes on both transverse sides of the heating element.
interior of the housing,
wherein the heating element Ty
extends transversely across the Wy
airflow passageway, wherein heating element
the airflow through the extends transversely
passageway passes on both across the airflow
transverse sides of the element, FASRENS

airflow passes on both sides
of the heating element
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Claim 1

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,

The JUUL system comprises a cartridge where the solution holding medium surrounds the airflow
passageway and the heating element in the interior of the housing intermediate of the first and
second end.

solution holding
medium surrounds the
airflow passageway and
the heating element
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Claim 1

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.

The JUUL system comprise a cartridge with a heating element that is electrically configured to
vaporize the solution 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 power source.

heating element
configured to
vaporize solution

oral provision to an
individual from the
second aperture
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Claim 8

8. A cartridge configured to
mechanically and electrically
couple to a power source of an
electronic vaporizer, the
cartridge comprising:

The JUUL system includes a cartridge configured to mechanically and electrically couple to a
power source of an electronic vaporizer.

power source

cartridge configured
to mechanically and
electrically couple

electrically
conductive portion
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Claim 8

a housing having an interior
and a solution holding medium
reservoir 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
on the first end and a second
aperture on the second end,

The JUUL system includes a cartridge comprising a housing having an interior with a solution

holding medium reservoir to hold a solution, the housing having a first aperture at a first end and a

second aperture at an opposing second end.

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 8

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;

The JUUL system comprises a cartridge where 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.

first end of the housing
includes electrically conductive
portion and is adapted to
mechanically and electrically

', couple to the power source
\

11

JUUL Ex. 1003
Case No. IPR2024-00160
Page 75 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 63 of 115 PagelD #: 76

Claim 8

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, the airflow
passageway being configured
to allow an airflow through the
cartridge from the first
aperture to the second aperture
of the housing; and

The JUUL system comprises a cartridge where the housing includes an airflow passageway that
extends centrally and axially with respect to the housing intermediate of the first and second
aperture, and is configured to allow airflow from the first to the second aperture.

airflow passageway
extends centrally and

. =3 T
axially from first
aperture to second
aperture
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Claim 8

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,

The JUUL system comprises a cartridge with a heating element that extends transversely across
the airflow passageway and airflow passes on both transverse sides of the heating element.

heating element

extends transversely
across the airflow
passageway

airflow passes on both sides
of the heating element
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Claim 8

both the heating element and
the airflow passageway being
surrounded by the solution
holding medium reservoir,

The JUUL system comprises a cartridge where the solution holding medium reservoir surrounds
the airflow passageway and the heating element in the interior of the housing intermediate of the

first and second end.

solution holding
medium surrounds the
airflow passageway and
the heating element
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Claim 8

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.

The JUUL system comprise a cartridge with a heating element that is electrically configured to
vaporize the solution 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 power source.

heating element
configured to
vaporize solution

oral provision to an
individual from the
second aperture

15

JUUL Ex. 1003

Case No. IPR2024-00160

Page 79 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 67 of 115 PagelD #: 80

Claim 16

16. A cartridge configured to
mechanically and electrically
couple to a power source of an
electronic vaporizer, the
cartridge comprising:

The JUUL system includes a cartridge configured to mechanically and electrically couple to a
power source of an electronic vaporizer.

power source

cartridge configured
to mechanically and
electrically couple

electrically
conductive portion

16

JUUL Ex. 1003

Case No. IPR2024-00160

Page 80 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 68 of 115 PagelD #: 81

Claim 16

a housing having an interior
and a solution holding medium
adapted to hold a solution in
the interior of the housing, 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, the
first aperture having a cross-
sectional area measured
perpendicular to the central
longitudinal axis of the
housing,

The JUUL system includes a cartridge comprising a housing having an interior with a solution

holding medium reservoir to hold a solution, and central longitudinal axis extending through a first

and second end. The housing has a first aperture on the first end having a cross-section area

measured perpendicular to the central longitudinal axis and a second aperture on the second end.

central longitudinal axis

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 16

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;

The JUUL system comprises a cartridge where 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.

first end of the housing
includes electrically conductive
portion and is adapted to
mechanically and electrically

', couple to the power source
\
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Claim 16

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, the airflow
passageway being configured
to allow an airflow through the
cartridge from the first
aperture to the second aperture
of the housing,

The JUUL system comprises a cartridge where the housing includes an airflow passageway that
extends centrally and axially with respect to the housing intermediate of the first and second
aperture, and is configured to allow airflow from the first to the second aperture.

airflow passageway
extends centrally and

. =3 T
axially from first
aperture to second
aperture
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Claim 16

the airflow passageway having
an exterior adjacent to the
solution holding medium along
a majority of the length of the
airflow passageway, 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

The JUUL system comprises a cartridge where the housing includes an airflow passageway that
has an exterior adjacent the solution holding medium along the majority of the length of the
passageway, and a uniform cross-sectional area extending continuously along the majority of the
length.

airflow passageway

has uniform cross-
section area along ——
majority of the length exterior of airflow
passageway adjacent to
solution holding medium

along majority of the length
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Claim 16

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, a plane perpendicular
to the central longitudinal axis
of the housing passing through
the heating element and the
solution holding medium,

The JUUL system comprises a cartridge with a heating element that extends transversely across
the airflow passageway and airflow passes on both transverse sides of the heating element, and a
plane perpendicular to the central longitudinal axis of the housing passes through the heating
element and the solution holding medium.

central longitudinal axis

airflow passes on both sides

heating element of the heating element

extends transversely
across the airflow
passageway
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Claim 16

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,

The JUUL system includes a cartridge comprising an airflow passageway that has an interior

between the heating element and the second aperture that is no smaller in cross-sectional area than

the cross-sectional area of the first aperture.

airflow passageway interior
between heating element and
second aperture is no smaller
than the cross-sectional area
of the first aperture

first aperture
at first end
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Claim 16

the heating element being
connected to the electrically
conductive portion of the first
end of the housing, 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.

The JUUL system comprise a cartridge with a heating element that is electrically connected to the
electrically conductive portion and is electrically configured to vaporize the solution 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 power

source.

heating element
configured to
vaporize solution

oral provision to an
individual from the
second aperture
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Infringement Claim Chart for U.S. Patent No. 11,497.864!

Independent claims 1, 5, 9, 21, 25, 29, 38 and 45

Claim 1

1. A cartridge configured to
couple to a power source of an
electronic vaporizer, the
cartridge comprising:

The JUUL system includes a cartridge configured to couple to a power source of an electronic
vaporizer.

power source

cartridge

! This chart is based on information currently available to NJOY. NJOY reserves all rights to update, modify, and/or clarify its infringement positions as it
obtains additional information through discovery.
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Claim 1

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 JUUL system includes a cartridge comprising a housing with an interior and a solution

holding medium that holds a solution, the housing has a first aperture proximate a first end and a

second aperture proximate a second end that is opposite the first end.

housing having
an interior

solution holding
medium adapted
to hold a solution

second aperture

first aperture at second end

at first end
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Claim 1

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;

The JUUL system includes a cartridge comprising a housing where the first end of the housing is
adapted to electrically couple to the power source, and the first aperture and the second aperture
are in communication to permit an airflow through the housing from the first aperture to the
second aperture.

communication
between first and
second aperture to
permit airflow
through the housing

<
A first end being

5, ‘/,// adapted to
electrically couple
to power source
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Claim 1

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element extends transversely to the central longitudinal axis of the housing
and being at least partially exposed to airflow, is configured to vaporize a portion of the solution
for oral provision to an individual in the airflow, and is responsive to electrical power received
from the power source.

central longitudinal axis
«

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 1

an airflow passageway in the The JUUL system includes a cartridge comprising an airflow passageway in the housing that
housing, at least a portion of extends centrally and axially from the first aperture to the second aperture.

the airflow passageway
extending centrally and axially
with respect to the housing,
wherein the airflow
passageway extends centrally
and axially from the first
aperture to the second aperture.

airflow passageway
extends centrally and
axially from first
aperture to second
aperture
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Claim 5

5. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 5

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end.

housing having
an interior

solution holding
medium adapted
to hold a solution

second aperture

first aperture at second end

at first end
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Claim 5

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;

The JUUL system includes a cartridge comprising a housing where the first end of the housing is
adapted to electrically couple to the power source, and the first aperture and the second aperture
are in communication to permit an airflow through the housing from the first aperture to the
second aperture.

communication
between first and
second aperture to
permit airflow
through the housing

<
A first end being

5, ‘/,// adapted to
electrically couple
to power source
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Claim 5

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element extends transversely to the central longitudinal axis of the housing
and being at least partially exposed to airflow, is configured to vaporize a portion of the solution
for oral provision to an individual in the airflow, and is responsive to electrical power received
from the power source.

central longitudinal axis

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 5

an airflow passageway in the
housing, at least a portion of
the airflow passageway
extending centrally and axially
with respect to the housing,
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.

The JUUL system includes a cartridge comprising an airflow passageway in the housing that
extends centrally and axially and in a straight path from the first aperture to the second aperture
with only the heating element obstructing a portion of the airflow passageway along the central
longitudinal axis.

airflow passageway
extends centrally and
axially from first e
aperture to second
aperture

only heating element
obstructs portion of
the airflow through
the passageway

10

JUUL Ex. 1003

Case No. IPR2024-00160

Page 98 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 86 of 115 PagelD #: 99

Claim 9

9. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 9

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end.

housing having
an interior

solution holding
medium adapted
to hold a solution

second aperture

first aperture at second end

at first end
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Claim 9
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, the first aperture and the second aperture are in

couple to the power source, the | communication to permit an airflow through the housing from the first aperture to the second
first aperture and the second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing from the
first aperture to the second
aperture; and

communication
between first and
second aperture to
permit airflow
through the housing

first end being
adapted to
electrically couple
to power source
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Claim 9

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,

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element extends transversely to the central longitudinal axis of the housing
and being at least partially exposed to airflow, is configured to vaporize a portion of the solution
for oral provision to an individual in the airflow, and is responsive to electrical power received
from the power source.

central longitudinal axis

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 9

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.

The JUUL system includes an airflow through the housing that follows an airflow path, a first
portion of the airflow path proximate the first end is defined substantially centrally and axially
with respect to the central longitudinal axis of the housing, and a second portion of the airflow
path proximate the second end is defined substantially centrally and axially with respect to the

central longitudinal axis

second portion of

airflow path proximate

second aperture
defined substantially
centrally and axially

first portion of airflow
path proximate first
aperture defined
substantially centrally
and axially

of the housing.
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Claim 21

21. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 21

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end.

housing having
an interior

solution holding
medium adapted
to hold a solution

second aperture

first aperture at second end

at first end
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Claim 21
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, the first aperture and the second aperture are in

couple to the power source, the | communication to permit an airflow through the housing from the first aperture to the second
first aperture and the second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing; and

communication
between first and
second aperture to
permit airflow
through the housing

first end being
adapted to
electrically couple
to power source
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Claim 21

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element includes a coil that extends transversely to the central longitudinal
axis of the housing and transversely to the direction of airflow such that airflow passes on both
sides of the heating element, is configured to vaporize a portion of the solution for oral provision
to an individual in the airflow, and is responsive to electrical power received from the power
source.

central longitudinal axis
4

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 21

an airflow passageway in the The JUUL system includes a cartridge comprising an airflow passageway in the housing that
housing, at least a portion of extends centrally and axially from the first aperture to the second aperture.

the airflow passageway
extending centrally and axially
with respect to the housing,
wherein the airflow
passageway extends centrally
and axially from the first
aperture to the second aperture.

airflow passageway
extends centrally and
axially from first
aperture to second
aperture

20

JUUL Ex. 1003
Case No. IPR2024-00160
Page 108 of 128



Case 1:23-cv-00917-MN Document 1-1 Filed 08/22/23 Page 96 of 115 PagelD #: 109

Claim 25

25. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 25

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end, and a central longitudinal
axis extending from the first to second end.

central longitudinal axis

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 25
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, the first aperture and the second aperture are in

couple to the power source, the | communication to permit an airflow through the housing from the first aperture to the second
first aperture and the second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing; and

communication
between first and
second aperture to
permit airflow
through the housing

first end being
adapted to
electrically couple
to power source
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Claim 25

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element includes a coil that extends transversely to the central longitudinal
axis of the housing and transversely to the direction of airflow such that airflow passes on both
sides of the heating element, is configured to vaporize a portion of the solution for oral provision
to an individual in the airflow, and is responsive to electrical power received from the power
source.

central longitudinal axis

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 25

an airflow passageway in the
housing, at least a portion of
the airflow passageway
extending centrally and axially
with respect to the housing,
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.

The JUUL system includes a cartridge comprising an airflow passageway in the housing that
extends centrally and axially and in a straight path from the first aperture to the second aperture
with only the heating element obstructing a portion of the airflow passageway along the central
longitudinal axis.

airflow passageway
extends centrally and
axially from first e
aperture to second
aperture

only heating element
obstructs portion of
the airflow through
the passageway
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Claim 29

29. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 29

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end, and a central longitudinal
axis extending from the first to second end.

central longitudinal axis

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 29
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, and the first aperture and the second aperture

couple to the power source, the | are in communication to permit an airflow through the housing from the first aperture to the
first aperture and the second second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing; and

communication
between first and
second aperture to
permit airflow
through the housing

A first end being
2 ‘/,// adapted to
electrically couple
to power source
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Claim 29

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,

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element includes a coil that extends transversely to the central longitudinal
axis of the housing and transversely to the direction of airflow such that airflow passes on both
sides of the heating element, is configured to vaporize a portion of the solution for oral provision
to an individual in the airflow, and is responsive to electrical power received from the power
source.

central longitudinal axis

heating element
extends transversely to
a central longitudinal
axis of the housing
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Claim 29

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.

The JUUL system includes an airflow through the housing that follows an airflow path, a first
portion of the airflow path proximate the first end is defined substantially centrally and axially
with respect to the central longitudinal axis of the housing, and a second portion of the airflow
path proximate the second end is defined substantially centrally and axially with respect to the

central longitudinal axis

second portion of

airflow path proximate

second aperture
defined substantially
centrally and axially

first portion of airflow
path proximate first
aperture defined
substantially centrally
and axially

of the housing.
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Claim 38

38. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 38

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end, and a central longitudinal
axis extending from the first to second end.

central longitudinal axis

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 38
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, the first aperture and the second aperture are in

couple to the power source, the | communication to permit an airflow through the housing from the first aperture to the second
first aperture and the second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing; and

communication
between first and
second aperture to
permit airflow
through the housing

first end being
adapted to
electrically couple
to power source
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Claim 38

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element extends transversely to the central longitudinal axis of the housing.
The heating element is exposed to airflow that enters first aperture and passes along both sides of
the heating element, and then continues along an airflow path co-axial with the central
longitudinal axis to the second aperture. The heating element is configured to vaporize a portion
of the solution for oral provision to an individual in the airflow, and is responsive to electrical
power received from the power source.

central longitudinal axis

airflow entering first aperture will
separate and pass on both sides of
heating element

heating element
extends transversely to
a central longitudinal
axis of the housing

airflow continues
along airflow path
co-axial with
central axis
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Claim 38

an airflow passageway in the The JUUL system includes a cartridge comprising an airflow passageway in the housing that
housing, at least a portion of extends centrally and axially from the first aperture to the second aperture.

the airflow passageway
extending centrally and axially
with respect to the housing,
wherein the airflow
passageway extends centrally
and axially from the first
aperture to the second aperture.

airflow passageway
extends centrally and
axially from first
aperture to second
aperture
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Claim 45

45. A cartridge configured to

couple to a power source of an | vaporizer.

electronic vaporizer, the
cartridge comprising:

power source

cartridge

The JUUL system includes a cartridge configured to couple to a power source of an electronic
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Claim 45

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 JUUL system includes a cartridge comprising a housing with an interior and a solution
holding medium that holds a solution, the housing has a first aperture proximate a first end and
second aperture proximate a second end that is opposite the first end, and a central longitudinal
axis extending from the first to second end.

central longitudinal axis

housing having
an interior

solution holding
medium reservoir
adapted to hold a
solution

second aperture

first aperture at second end

at first end
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Claim 45
the first end of the housing The JUUL system includes a cartridge comprising a housing where the first end of the housing is
being adapted to electrically adapted to electrically couple to the power source, the first aperture and the second aperture are in

couple to the power source, the | communication to permit an airflow through the housing from the first aperture to the second
first aperture and the second aperture.

aperture being in
communication with one
another to permit an airflow
through the housing; and

communication
between first and
second aperture to
permit airflow
through the housing

first end being
adapted to
electrically couple
to power source
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Claim 45

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

The JUUL system includes a cartridge comprising a heating element located in the interior of the
housing, the heating element extends transversely to the central longitudinal axis of the housing.
The heating element is exposed to airflow that enters first aperture and passes along both sides of
the heating element, and then continues along an airflow path co-axial with the central
longitudinal axis to the second aperture. The heating element is configured to vaporize a portion
of the solution for oral provision to an individual in the airflow, and is responsive to electrical
power received from the power source.

central longitudinal axis

airflow entering first aperture will
separate and pass on both sides of
heating element

heating element
extends transversely to
a central longitudinal
axis of the housing

airflow continues
along airflow path
co-axial with
central axis
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Claim 45

an airflow passageway in the
housing, at least a portion of
the airflow passageway
extending centrally and axially
with respect to the housing,
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.

The JUUL system includes a cartridge comprising an airflow passageway in the housing that
extends centrally and axially and in a straight path from the first aperture to the second aperture
with only the heating element obstructing a portion of the airflow passageway along the central
longitudinal axis.

airflow passageway
extends centrally and
axially from first e
aperture to second
aperture

only heating element
obstructs portion of
the airflow through
the passageway
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