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VAPORIZER APPARATUS

CROSS REFERENCE TO RELATED
APPI ICA'I'IONS

1'his patent applicat&on is a contim&ation of IJ S patent
application Ser. No. 15/257,760. tiled Sep. 6, 2016 and titled
'*VAPORIZER DEVICE", wluch claims priority as a con-
nnuauon-ul-pa&t of U.S. patent applmal&on Scr. No. 14/581,
666. tiled l)ec 23, 2014 and titled "VAPORJ/Al'ION
J)J'JVI(:Ji SYS'lliMS AND Mli'I'IIOI)sfk which claims pri-
ority to IJ.S. Prov&s&onal Patent Application No 61/&)36,5&)3,

filed Feb. 6. 2014 and t&tied "ELECTRONIC Clfr'ARETTE
IUI('E DEVICE„'* and to U.S. Provisional Patent Applica-
uon No. 61/937.755. filed Fcb. 10, 2014 and utled *'ELEC-

TRONIC CICiARETTE JUICE DEVICE". Each of lhcsc
patent applications is hemin incorpomted by reference in its
entirety.

U 8 patent application Ser. No. 15/257.760 also claims
priority to IJ.S. Prov&sional Patent Application No. 62/294,
285. filed Feb. 11, 2016(H) and titled "FILLABLE ELEC-
TRONIC CIGARETTE CARTRIDGE AND METHOD OF
FILLING." and to U S. Prov&sio&rul Patent Apphcauon No.
62/294.281. filcxf Fcb. 11, 2016 and titled '*SECURELY
A'I I'A( I IIN(i ('AR'11(II)(il !8 1&OR VAPORI/ER
J)J'JVI(:I!8'3 I:ach of these patent applications is herein
incorporated by reference in its entirety.

U.S, patent application Ser. No. 15/257,760 also claims
pnoniy as a cont&nuat&on-&n-purl lo Inlcmauonal Design
Application No. 35/001,169, lilcd Mar. 11. 2016 and titled
"VAPORIZER WITH WINDOWED CARTRIDGE". and
claims priority as a continuation-in-part International
l)esi n Apphcat&on No 35/001.170. filed Mar 11, 2016 and
titled "WINDOWED VAPORIZER CARTRID(iE". Each of
these patent applications is herein incorporated by reference
in ils entirely.

INCORPORATION BY REFERENCE

All publications and patent applications mentioned in tlus so

spec&fication arc heron»@corpora&ed by refi:rmlcc &n lhc&r

cnlircly lo tlm same extent as if each uld&vidual publication
or patent apphcat&on was specifically and individually indi-
cated to be incorporated by reference.

FIELD

Described here&n are vaporizer apparatuses including car-
tridges and vaporizers (e.g. electronic inhalable aemsol
devices or electronic vap&ng devices). In particular,
described herein are compact cartridges that can be quickly
and rclcasably s&mured into a vaponzcr (also rcfcrrcd to
hcrmn as an electron&c aerosol dcv&cc), wlnle conlm&un a
substantial amount of vaporizable &naterial, allow sufficient
cooling of the vapor and easily permit a user to accurately &a

visually confirm the amount of vaporizable &naterial within
the cartridge

1)A(VK(JR(R IN 1 )
so

Electroruc cigarettes are typically battery-powered vapor-
izers that may be use. e.g. to simulate the feeling of
smoking, bul w&&bout tobacco. Instead of r&garo&le smoke,
thc user inhales an aerosol, conunonly called vapor, lyp&-

cally rclcascd by a heaung clement that alonnzcs a hqu&d ss
solution (vaporizable n&aterial or solution) 'I'ypically, the
user activates the e-cigarette by taking a puff or press&ng a

,173 B2

button. Some vaponzcrs look life trmlit&onal cigaret&ca, but
they come in many variations. Although mimicking the
cyhndrical look of'rndilional cigaret&ca may Iravc markclulg
advantages bccausc of a prcex&sling 1am&l&arity w&lh tlus
shape and potentially feel of the product, the cylindrical
shape may not be optimal Other sllapes. including rectan-
gular shapes, may ofi'er advantages includ&ng a greater
volmne for holding the battery and vaporizable material, as
well ease in handlin and nlanufacture.

Many of'Ihc battery-pow crcd 1 aponzcrs dcscribcd to date
include a reuxable bauer-con&au&ing device portion Ihal
connects to one or more cartridges containing the consum-
able vaporimble nlaterial As the cartridges are used up. they
are removed and replaced with fresh ones. It may be
particularly useful to have cartridges and apparatuses that
have a non-circular cross-section to prevent rolling of the
dcvicc when placed on a table or other surface. However, a
number of surpnsing d&sadvanlages may result in llus cun-
figuration. 1&or example the use of a cartridge at the pmximal
end of the device. which is also held by the users mouth, has
been found to cause instability in the electrical contacts,
particularly v,ith cartridges of greater than I cm length.
Further. there may be difficulties in determining the amount
of vaporizable mau:rial w&thin Ihc curtndge, sufliciently
cooling or otherwise process&ng the vapor gcneratcd by a
heater iocated in the cartridge, and easily and quickly
securing the cartridge into the vaporizer lvhen filrce may be
applied by a user's mouth at the proximal mouthp&ece when
a user holds the device either just by the mouth or using the
mouth at the proximal end and a hand on the more distal
body of thc vaporizer.

Dcscl&bcxf hcrcul arc apparatuses and methods tl&al may
address the issues discussed above

SUMMARY OF THE DISCLOSURE

Thc present invention rclalcs gcncrally lo apparatuses,
including systems and devices, for vaporizing material to
form an inhahlble aemsol Specihcally, these apparatuses
may include vaporizers. cartridge for use with a vaporizer
device. and vaporizers with cartrid es.

In particular, dcsci&bcd herein arc cartrulges that arc
conflgulcd fol usc w lib a 1 iiporlzcl havulg a rechargeable
power supply that includes a proxunal cartudgc-receivulg
opening. I'hese cartrid es are specifically adapted to be
releasably but securely held within the cartridge-receiving
opening (also referred to as a cartridge receptacle) of the
vaporizer and may be configured to resist disniption of the
1:fcctric&11 contact with Ihc controller anil power sopplv'n lhc
vaporizer cvml when held by the user's mouth.

Gcncrally. the cartrulgcs (whmh may also rcfcrrcd to as
cartomizers) described herein may have a mouthpiece. a
heater/vaporizer (eg., heatin element, w&ck), and a tank
(fiuid reservoir) to hold the vaporizable material (typically a
nicotine solution), in which the ca&fridge is fiattened and has
a wuldow ulto the tank tluuugh Ihe mouthp&ccc so tire& thc
1&quid level is v&s&ble. thc w indow can bc an opmung through
thc moulhpumc or &I can bc a notch up into the moulhp&ccc.
A cannula (e.g, tube) may run thmugh the tank. and connect
the heater/vaporizer to an openin in the mouthp&ece

As will be iilustrated and described belov, the canmda
forms a passage fbr the vapor from the heater to the
mouthpiece, and typically passes tllrou J& Ihc tank so that &I

is surrounded by vaporizable fluid in the rank& tlus may help
to regulate thc lcmpcralurc of'hc vapor w &lh&n Ihc ciuulula,
pmviding a substantially impmved vapmg experience The
cannula may be visible through the window/notch Although
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luiving lhc cannula ws&blc u& the window may obscure thc
vie&v into the tank, it also helps provide a visual reference for
the liquid level that makes &t much easier for a user to get a
quick and accurate understanding of the actual level of
vaporizable matenal within the tm&k.

In general. the mouthp&ece may be opaque and may fit
over ihe iop/cnd of thc transparent lank (sloragc compart-
ment) and may bc sccurcdI over Ihe end of lhc storage
compartment. I'his may allow the &nouthpiece to forni a lip
or rim formed by the distal edge of the mouthpiece over the &U

storage conipartment that helps guide and helps secure the
cartridge in the cartridge receptacle of the vaporizer.

As mentioned. the (typically opaque) mouthpiece may
also or altemativcly have a cul-oui rc ion on Ihe d&stal cdgc
Ihal &s cul into a shape that may form a window mlo Ihe lank
to sho&v the cartridge and flu&d: the cut-out region niay be
any appropriate shape (e.g . square, rectangular, oval. semi-
circular. Ur combinat&ons thereof). and may match v ith
another cut-out re ion on the upper edge (proximal ed e) of
the cartridge receptacle of the vaporizer. 2O

AI&v of liicsc cdi&ridges iiidv also iiiclinlc B gap oii tlic side
ol'thc caruidgc to matc w&th a dctcnl on ihc vaporizer. The

ap (also referred to herein as a locking gap) may be a
channel. pit, hole, divot, etc in the sides of the elongate and
flattened storage compartment These gapa &nay act as a
mechanical lock to secure the cmtridge in the vaporizer, and
may also provide tactile and/or audible \feedback (producing
d click or snap) when the cartndge &s propcrlv seatcsl ui thc
carlridge receptacle so that there is a robusl macha&ucal and
electrical connection between the cartridge and the vapor- &o

izer.
In general. the apparatuses described herein also include

vaporizers and cartrid es in which the cartrid e is inserted
into a cartndge receptacle at the proximal end of the
I apouzcr so &ha l the moulhp&ccc prot&em oui ol Ihc proximal &s

cnd. Overall. thc comb&ned cartridge and vaporizer may
have mi elongate, flaum&cd shape liat prevents rolling when
the apparatus is placed on a table or other flat surface so that
is is lying flat on the surface As mentioned, the body of the
vaporizer. and particularly the proximal edge ofthe cartndge do

receptacle. may include a notch or cut-out portion thai forms
d wuidow into thc (transparmit) cartridge when thc cartndgc
is held w&thin Ihc cartridge rimcplaclc. Sun&iarly, lhe car-
tndge rcccptaclc port&on ol'he vaporizer may include a
coupling to secure the cartridge within the cartridge recep-
tacle even v hen it pmlects out of the end of the vaponzer,
and even i&hen the entire apparatus is held within a user*a
mouth only at the mouthpiece of the cartridge. Altlmugh the
malorily of llu: we&ght ol'hc apparatus is ui lhe vaponzcrs
(near thc distal cnd of llm apparatus), thc coupling, which o

may bc lwo or morc de&cuts on the side of &hc cartndge
receptacle and/or a magnetic coupling. may Ix&ld the car-
tridge secured in position even where the electrical coupliag
is a biased connection (such as a pogo pin) thai would rend
to push the cartrid e out of the cartridge receptacle. s.

For example. dcscribcd hereui are cartridges fi&r usc with
d I i&pot&dc& device, 11&c cd&I&idge coiiipl isu&g: Bii cloiigB!c Bi&i

flalu:ncd storage compartment conligurix! Io hold a 1&qu&d

vaporizable material, wherein the liquid vaporizable mate-
rial is visible through the storage compartment. h&rther io
wherein the storage compartment comprises n disml end and
a proximal end„and a first side extending between the distal
cnd and the prox&nuil m&d, an opaque moulhpmce liat &s

secured os er thc proxunal cnd ol'hc slomgc comparlmmil,
thc opaque moulhp&cce hav&ng a frunl siCk adlaccnl lo the ss
firs side of the storage conipartment, ivherein a distal end of
the opaque mouthpiece terminates in a distal edge that

cxlcnds only partially betw em& Ihc d&alai end and thc proxi-
mal end of the storage con&part ment; an opening through the
opaque mouthpiece at a proxinial end of the opaque mouth-
piece; a notch in the front side of the mouthpiece extending,
from the distai ed e of the opaque mouthpiece toward the
proximal end of the mouthpiece„wherein the notch exposes
a rcg&on of Ihe storage comparnncnt bcncalh Ihc moulh-
p&ecc: a hcatcr at lhe d&stal mid ol'he slordge compartment,
wherein the heater comprises a heatmg chamber. a wick
within the heating chamber. and a res&stive heating element
in them&al contact ivith the &vick, and a cannula within the
stoma e compartment extending throug&hthe liquid vaporiz-
able material from the heater to the proximal end of the
storage compartment so Ihal Ihc liquid vaponzablc ma&coal
surrounds the catuiula whmi the storage companmcni is
filled with liquid vaporizable material. &vherein the can&n&la

is visible through the notch. further wherein the can&n&la

forms a fluid connection bemveen the heating chamber and
the opening tluou h the opaque mouthpiece from which
vaporized liquid vaporizable material may be inhaled.

Also doser&bcxi here&n arc cartndges for usc w&th a vapor-
izer dcv&ce, Ihc cartndgc compris&ng an clongalc and flal-
tened storage con&partment confi ured to hold a liquid
vaporizable material, wherein Ihe liquid vaponzable mate-
rial &s visible throu h the stomsge con&partment, further
wherein the storage compartnient comprises a distal end and
a pmxunal end, and a first side extending between the distal
mid and Ihe proximal cnd, an opaque moulhp&ecc &hat is
secured over Ihc proxmial cnd of thc storage compartmenb
the opaque mouthpiece bavin a front side adlacent to the
first side of the storage compartment. wherein a distal end of
the opaque mouthpiece terminates m a distal edge that
extends only partially between the distal end and the proxi-
mal end of the store e compartment; an opening tluough the
UpaqUc ii&UU&I&piece al d ploxiiiiai ciid ol tlic opB&pic I&toit&li-

p&ecc: a w uidow ui Ihe front s&de of Ihc mouthp&cce, wherein
the window cxposcs a region of the storage compartment
beneath the mouthpiece: a heater at the d&stal end of the
storage compartment, &vherein the heater coniprises a heat-
ing chamber. a &sick within the heating chamber, and a
res&stive heating elenient in thermal contact with the wick;
and a cannula w&thin thc storage comparuncnl cxtcnduig
tluough thc liquul vdponzable mateual from thc heater to
tlic ploxiiiiiil eiid ol 11&c sloiilgc co&i&pi&&lit&crit so lhBI &lie

liquid vaporizable material surrounds the canmda when the
stomsge compartment is filled v ith liquid vaporizable mate-
rial. &vherein the cannula is v&sible through the window,
further wherein the cmmula fomis a fluid connection
bciwccii llic 1&cdtiiig cliiiiiibcr diid lite opciiiiig lhn&Ugli &lie

UpaqUc iiioutlipiccc frolii wit&el& vBpoilzcil liqU&d vaporiz-
ablc material may be int&alod.

A cartridge for use with a vaporizer device may also
include an elongate and flattened storage compartment
holding a liquid vaporizable material, v herein the liquid
vaporizable material is visible tluough the storage compart-
ment, further whcrcin thc storage compartmm&l comprises a
d&alai cnd and a proxinuil cnd. mid a lirst side cxtcnduig
bclwimn the d&stal cnd and &hc proxunal end, an opaque
mouthpiece that is snap-fit mer the proximal end of the
stomsge compartment, the opaque niouthpiece having a front
side adjacent to the first side of the stora e compmtment,
v herein a distal end of the opaque mouthpiece terminates in
d ilia&BI I dgc ilia& cxtciids iiiulw ilv bi lwi I ii lite i&sail I iid diid
the proxunal end ol'hc slordgc comparlmcnt, an openuig
tluuugh ihe opaque moulhpumc al a prox&mal cnd of Ihe
opaque mouthpiece; a notch in Ihe fmnt side of the mouth-
piece extending from the distal edge of the opaque mouth-
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piece toward Ihc proximal eud of Ihc mouthpiece. whcrcin
the notch exposes a region of the stomae compartment
beneath the mouthpiece; a heater at the distal end of the
siomge compartnlent. wherein the heater comprises a heat-
in chamber. a wick within the heatin. chamber, Bnd a
resistive heating element in thermal contact with the wicl,
a cannula or channel within thc storage compartment
cxlcnding from thc healer lo Ihc proximal end of'Ihe storage
compartment, whereiil the liquid vaporizable nlaterial is
visible thmugh the notch, luther wherein the cannula or IB

channel fonna a fluid connection benveen the heating chanl-
ber and the opening thmugh the opaque mouthpiece fmm
vvhich vaponzed liquid vaporizable material may be inhaled,
dnd a pair of lockulg gapa on lalcml sides of'hc cartndgc
Ihal arc configured lo engage with a pair of locking dclcnls
on the vaponzer device to secure the cartridge m the
vaporizer device

In any of the cartridge described herein, the opaque
mouthpiece may be secured over the proximal end of the
stomge compartment by a snap-fit. Io

In gcncral, thc storage compartment mdy be tilled with the
liquid vaponzablc matenal. Any liquid vapomzable matcnal
nlay be used, including nicotine solutions, cannaboid solu-
tions, solutions without any active ingredient, or other
vaporizable solutions

In general, as w ifl be described in greater detail herein. the
cartridges may include a pair of electrical contacts at a distal
mxi of Ihe cartridge. Iu some vanalions, Ihe electrical
collldcls Ill c cilllllgUrixl lo tunic will connectors (c.g., pogo
pin connectors) within the cartridge receptacle of the vapor- io
izer.

'lite window (e.g, notch) In the cartridge through the
mouthpiece may be a rectan ular. triangular, semi-circular,
or oval cutout region. or some combination of these In
general. thc fluid within thc clongalc and I)altcnu! storage ls
compartment may bc visible, fol c'xaluplc, thc ckillgluc Ihlld
storage compartment may bc tmnsparenl or lrmlsluccn!.

In any of the cartridges described herein, the cartndge
(e a., the cion ate fluid storage compartinent) inay include a
pair of lockin gapa on lateral sides of the cartrid e that are do

configured to engage with a pair of loci ing detente on the
VilporlzCI ih:VICC Io SCCUIL fllc Cdrllld c ill lhC Vapiirlzi.'I
dcvicc.

A viipollzcr ilcvlcc Iluly'lclUdc. B callrldgc, ciiulprlslllg
a non-opaque storage compartment holding a liquid vapor-
izable material, a mouthpiece overkspping a proximal end of
the non-opaque storage compartment: and a heater nt a distal
end of the non-opaque stora e companment. wherein the
healer comprises a hcatulg chmnbcr. d wick willun the
healulg chamber. Bnd a rcsislivc hcalul clement ul thermal U

contact with the wiclo and an elongate body configured to
removably attach to the cartridge, the elongate body conl-
prising a poiver source configured to provide pov er to the
heater; and a notch in a proximal end of the elongate body
or a distal end of the mouthpiece, the notch conf ured such ls
Ihal Ihe non-opaque storage compartment of lhc cartridge is
cxposcd Iherctluough when Ihc cartridge Is allachcd to thc
elongate body

I'or example, a vaporizer device may include a cartndge,
comprisingi a stomsge compartment holding a liquid vapor- io
izable nlaterial, a mouthpiece overlapping a proximal end of
the storage compartment: and a heater at a proximal end of
thc slolilgc colllpiirlmcill, whole'ill lhc hcdlcr coluprlsim
hea1ulg chamber, a wick w itlun the heatulg clmmber. and a
resisuvc hcatin element In thermal comacl v,ilh Ihe wick, ss
and mi elongate body configured to removably attach to the
cartridge, the elongate Ixidy comprising a power source

configured lo provide power to Ihc heater, whcrcul an air
inlet is formed between the cartridge and the elongate body
v hen the cartridge is attached to the elongate body such that
an air path is fomled from the air inlet, over the wick, and
out the mouthpiece.

For example, a cartridge for use with a vaporizer device
may include: a storage comparuncnt holdulg a liquul vapor-
izable matcnal, a mouthpiece overlappulg a proximal end of
the storage compartment; a notch in a front side of the
nxiuthpiece extendin from a distal end of the mouthpiece
toward a proximal end of the mouthpiece; and a heater at a
proximal end of the storage conlpartment. wherem the heater
comprises a heatin chamber. a wick within the heating
chiunbcr, and a rcsislivc heating clcmcnt In Ihcnnal conlacl
wilh lhc wick, whcrcm thc notch Is configured to form an air
inlet betv een the cartridge and the vaponzer device vvhen
the cartridge is attached io the vaponzer device such that an
air path is formed from the air inlet, over the wick. and out
the mouthpiece.

Also described herein are apparatuses including vaporizer
apparatuses that include both Ihc cartridge aud llm vaporizer
into wluch Ihc cartridge nuiy be inserted, e g., into a car-
tndge receptacle that holds the cartridge so that it extends
from one end of the vaporizer

lior example a vaporizer apparatus may include a car-
tndge haling: an elongate and flattened storage compart-
ment configured to hold a liquid vaporizable material,
wherein Ihc liquul vaporizable malcoal m visible through thc
storage compartment dnd wherein the storage compartment
comprises a distal end and a proxinlal end: a mouthpiece at
the pmxiinal end of the storage conlpartnient; an openi ng,

through the mouthpiece at a pniximal end of the mouth-
piece: a heater at the distal end of the stomge compartment,
v herein the heater comprises a heating chamber. a wick
within thc hcalulg chamber. Bnd a rcsistivc heatulg elmuenl
iu thermal contact with Ihc wick, aud a vaponzcr. Ihe
vaporizer lmving. an elongate. flauencd aud opaque body
having a distal end and a proximal end and a front side, a
back side and a pair of lateral sides extending benveen the
distal and proximal ends. wherein the cion ate. flattened and
opaque body is prevented front rolling when placed on a flat
surface bccausc thc diameter of'he I'rout Bnd back sides arc
larger than thc diamcicr of the pmr of lateral sales, a
cartndgc rcccptaclc flirmed at thc proximal cnd ol'hc
elongate, flattened and opaque body, wherein the cartridge
receptacle has a pmxinlal-facing opening mto the pmximal
end of the elongate, flattened and opaque body. further
v herein the cartridge receptacle composes a proximal edge
around thc distal-faculg opening, wherein Ihe proxuual edge
of lhc cartridge reccprdclc fonna a notch ul thc Ibont side of
the elongate. tlatlened and opaque body extending towards
the distal end of the elongate, flattened and opaque body so
that a portion of the stomge compartment is visible through
the notch vvhen the cartridge is housed within the cartridge
receptacle; a pair of electrical contacts in B distal surface
wiflun thc carlndge rcccplacle conligurcd to conniml lo
clectncal contacts on thc cartndgc when thc cannd c is
housed willun Ihc carlndge receptacle, and a dclcnt on each
of the pair of lateral sides, ivherein the detents pmject into
the cmtridge receptacle and each engage a mating region on
the storage compartment of the cartridge to hold the car-
tndge vvithin the cartridge receptacle v ith the mouthpiece
UUlsulc of lhc cartridge rcccpulch:

A VdpollzCr appal'dlilS Indy IUCIUilC. B CBI1rldgC IIBVlllg. Bll

elongate and tlatlened storage compartment configured lo
hold a liquid vaporizable material, wherein the liquid vapor-
izable material is visible throuah the storage compartment
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dnd w hcrcin the storage compartment compuscs a dis! al cnd
and a proximal end, a mouthpiece at the proximal end of the
stomge compartment; an opening through the mouthpiece at
a pmximal end of the mouthpiece; a heater at the distal end
of the stora e compartment. u herein the heater compnses a
heating chamber„a wick within the heating chamber. and a
resisuvc hcatin element ln thermal comacl v,llh lhe wick,
B ciulnula witluu thc storage comparuncnl cxlendulg through
the liquid vaponznble material fmm the heater to the proxi-
nlal end of the storage compartment so that the liquid lo

vaporizable material surrounds the cannula when the stonlge
conlpartment is filled with liquid vaporizable material. fur-
ther wherein the cannula forms a fluid connection between
the healing chamber and lhc opcmng tluough thc mouth-
piece from winch vaponzcd liquid vaponzablc ma lanai may
be inhaled; and a vaporizer. the vaporizer having: an elon-
gate. flattened and opaque body having a distal end and a
pmximal end and a front side, a back side and opposite
lateral sides extending between the distal and proximal ends,
wherein the elongate. flattened and opaque body is pre- lo
tented Ikom rolluig when piaccdI on B tlat surfime because
thc ihmnclcr of the front and back soles are larger limn the
diameter of the opposite lateral sides; a cartridge receptacle
formed at the pmximal end of the elongate„ flattened and
opaque body, wherein the cartridge receptacle has a proxi-
mal-facin opening into the proximal end of the elongate,
flattened and opaque body, further wherein the cortndge
rimeptaclc compnscs a proximal cdgc around lhe proximal-
facing opeiung: whereul thc proximal cd 0 of lhe cartndgc
receptacle fonna a notch in the front side of the elongate, lo
flattened and opaque body extending towards the distal end
of the elonaate, flattened and opaque body so that a portion
of the storage compartment and the ciumula within the
stomoge compartment are visible throne/I the notch when the
cartridge ls housed willun thc carlndgc receptacle; a pair of ls
clccxncal contacts in a distal surface witlun lhc cartndge
rimcplaclc conli urcd to corulect to electrical conlacls on the
cartridge when the cartridge is housed within the cartndge
receptacle; and a detent on each of the opposite lateral sides,
lvherein the detents pmject into the conridge receptacle and do

each enga e a mating region on the storage comportment of
Ihe cartridge to hold the carlndge tsttlun lhc cartndgc
rimeptaclc with Ihc moulhpiccc oulsnle of Ihe cartndgc
It:CCPIIICIC.

I'or example, a vaporizer apparatus may include a car-
tridge having an elongate and flattened stonlae compart-
ment holding a liquid vaporizable material that is visible
through the storage compartment, wherein the storage com-
parunmil compuses a distal cnd mid a proximal end, and a
lirst sole extenduig bclwceu thc disial cnd and thc proximal o

cnd; a mouthpiece al Ihc proximal end 01'he storage
compartment, wherein the mouthpiece comprises an opaque
cover that is secured over the pmximal end of the stonlge
conlpartment„ the opaque mouthpiece having a front side
adjacent to the first side of the storage comportment. wherein ss
d distal cnd of thc opaque cover Icnninalcs in a distal cdgc
Ihal extends around a pcruuelcr 01 Ihe storage comparlmmll
from o position only partially between Ihe dials l cnd and thc
pmximal end of the stonlge compartment of the opaque
cover; a cartridge ilotch in the front side of Ihe mouthpiece st!

extending from the distal edge of the opaque cover towards
the proximal end of the mouthpiece. wherein the cortndge
noich exposes a region of the storage comparlmcnl benealh
thc illolilhpit:CC, dn Upcnulg lllroiigh lhc 1110Ulhpa:cc dl
distal cnd of lhe mouthpwcc, a heater Bl thc dl soil cnd of the os

storage compartment. wherein the heater comprises a heat-
ing chamber. a lvick within the heating chamber, and a

rcsistivc heating clement ui thermal contact with thc wicl .

a cannula within the storage compartment extending through
the liquid vaponzable mdlcnal Ikom thc heater to the proxi-
mal end of the storage compartment so that the liquid
vaporizable matcnal surrounds the cmimila, I'urthcr wherein
the cannula forms a fluid connection between the heating
chamber and the opening through the mouthpiece from
v hich vaporized liquid vaporizable matenal may be inhaled,
wherein the cannula is visible through the cartridge notch;
dnd B VBpollzCI. thC VdponzCI 11BVlll' Bn Clongdlc. fldnCIlcx!

and opaque body bavin a distal end and a proximal end and
a I'rout side, a back side and opposite lateral sales cxtcndulg
between the distal and proximal ends, wherein the elongate,
flattcncd and opaque body is prcvcnted Ikom rolling when
placed on a flat surface because the diameter of the fmnt and
bocl sides are larger than the diameter of the opposite lateral
sides; a cartridge receptacle formed at the proximal end of
the elongate. flattened and opaque body, wherein the cor-
tndgc IL'ccptiiclc has d pltixlnuil-faculg opclung 11110 lhc
proximal end of the elongate„ flottened and opaque body,
liirlhcr whcrcin lhe cartridge receptacle comprises a proxi-
mal edge around the distal-facing opening; wherein the
pmximal edge of the canridge receptacle forms a notch in
the front side of the elongate, flattened and opaque body
extending towards the distal end of the cion ate. flattened
and opaque body so that a portion of the storage compart-
ment mid the ciuuuila are visible tluough the notch when thc
cartndgc is housed within lhc cartnd e receptacle, a pair of
electrical contacts in a distal surface within the cartridge
receptacle configured to connect to electncal contacts on the
cartudge when the cartridge is housed lvithin the cartridge
receptacle; and a detent on each of the opposite lateral sides,
v herein the detains project into the cartridge receptacle and
CIIC11 cngdgc II Illallng ICgloll On lhC SlordgC Coulpallllicnl Ol

the cartridge to hold the cartndgc within thc cartndge
rcccptBclc U lib lhc Illoiilhplccc UUmldc 01 fllc callralgc
receptacle, wherein the cartridae notch aligns with the notch
formed in the proximal edae of the cartridge receptacle
when the cartridge is Imused lvithin the cartridge receptacle.

As mentioned above, in any of the cartridges described
hcrcin, thc canmila may bc 1islble within thc storage com-
parunent is visible tluough the notch when the cdrtndgc is
housed within thc cartndgc rixcptuclc

In any of the cartridges described herein, the elongate,
tlattened and opaque body may have a cross-section such
that the apparatus (including the cartridge) lies flat and does
not roll. Vvhen placed on a table. For example. the cartridge
may have a rectangular cross-section (c.g, tluough thc long
axis, distal-to-proxunal. of the carlndgcj, ln some vanations
lhc cross-section ls otal. Squdlc, t:lc.

In any of the devices described here, the cartridge may
couple v ith the vaporizer using a connector that is snap fit,
or other mechanical fit that is not o threaded connection.
Alternatively or additional. the connector may be magnetic.

In any of these apparatuses, thc pair ol'hmtncal conuicls
111 ii ploxlltiBI SUIfaCt: V:Ilhhl Iht: CBI1rldgC ILCcplaCIC IUBV

compnsc pogo puts or other connectors Ihal arc biased
against the contact on the cartridge lvhen the Uvo are
connected

The mouthpiece may genemolly comprise an opaque cover
that is secured over the proxiniol end of the storage com-
partnlcnt, Ihc opaque cot cr having u front side adlaccnl to a
lirst side Uf Ihc storage comparlmmll extending betw tun Ihe
proxunal and distal ends ol'he storage compartment,
wherein a distal end of the opaque cover terminates in a
distal edge that extends around a perinleter of the storage
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compar&mcn& from n pos&tion only partially bctwcm& thc
distal end and the proxinlal end of the storage compartment.

'lhe cartridge may fi&rther comprises a cartridge notch in
the fmnt side of the mouthpiece extending from the distal
edge of the opaque cover towards the proximal end of the
mouthpiece, where&n the cartridge notch exposes a re ion of
thc storage compartmm&l bcncalh thc moulhpuwc. further
whcrcu& Ihc cartridge notch aligns w &Ih Ihe nolch fi&nncd &n

the proximal edge of the cartridge receptacle ivhen the
cartridge is housed within the ca&tridge receptacle

Also described herein in particular are apparatuses (e g.,
vaporizer appamstuses) in v hich the canridge (including any
of the cartridges described herein) are magnetically coupled
Io with a cartndgc reccp&aclc a& a proximal end of thc
1 aponzer body so that the proximal cnd (c.g.. mond&piccci
of the cartridge extends proximally fro&n out ofthe vaporizer
body I'or example, a vaporizer apparan&s may include: a
cartridge having an elongate and transparent storage cnn&-

partment holding a liquid vaporizable material. wherein the
elongate and tmsnsparent storage compartment compnses a Io
d&stal end m&d a prox&mal end, tm opaque moud&piece at the
proximal m&d ol'hc clongatc and trtuwpdrcnt s&orage cum-
partment: a pair of electrical contacts at a distal end of the
cartridge: a heater at the distal end of the elongate and
transparent stomsge compartment, wherein the heater conl-
prises a heating chamber. a wick witlfin the heatin chamber,
and a resistive heating element in thermal contact with the
wick. m&d a chtuu&cl witlun thc clonga&e m&tl Iransparm&t
storage compar&men& ex&m&du&g Irom lhc heater to Ihc prox&-
mal end of the elongate and transparent storage compart- io
ment, wherein the channel is visible through the elongate
and transparent storage compartment, further wherein the
channel forms a fluid connection between the heating cham-
ber and the opaque mouthpiece from which vaporized liquid
1 aponzable ma&crial may bc uthalcd: and a vaponzcr, the &s

1 aponzcr having. m& clongatc body hdvu&g a distal cnd and
d prtixuntd cail, d cart&&tlgc &Lccptaclc'. fonnctl BI flx: p&ox&-

nial end of the elongate body, wherein the cartridge recep-
tacle has a pmximal-facing opening into the pmximal end of
the elongate body, further v herein the cartrid e receptacle do

conlprises a proximal edge around the distal-fbcin open&ng,
dn window Ihough a s&de ol thc cdnrxl c rccc3&taclc so Ihat
dt h as& II pc&non of thc elongate Bail Ildnsp&&real stol'i&gc

compar&mcnl is v&s&blc through Ilm window v,hm& Ihc car-
tridge is held within the cartridge receptacle; a pair of 4

electrical contacts in a distal surface within the car&udge
receptacle configured to cnnnect to the pair of electrical
contacts at the distal end of the cartridge when the cartndge
is held w&thin thc cartndgc rcccq&tacle, m&d a lira& magnetic
couplu&g configured Io magnet&cally sccurc Ihe car&ridge &n c

thc cartrulgc reccptaclc, and a second magnetic coupling
confiaured to magnetically couple the vaporizer to a charger.

For example. a vaporizer apparatus may include a car-
tridge having an elongate and tmsnsparent stors e compart-
ment holding a liquid vaporizable material, wherein the is
cltnlgd&c tuld IrtulspBrt:nt s&oldgc conlptlrtnlcn& con&pi&six II

d&stdl cnd and a prox&mal cud, an opaque mouthpiece at thc
proximal end ol the elongate and Iransparm&I storage com-
partment: a pair of electrical contacts at a distal end of the
cartridge: a heater at the d&stal end of the elongate and io
transparent stomsge compartment. wherein the heater com-
prises a heating chamber. a wick within the heating chamber,
and a rcs&stivc heat&ng elcmen& u& thcnnal coatee& w&th the
w&ck. Iuld il channel w&thai Ihc clongtltc alai nanspai'cnt
s&orage compartmen& cxtcndu&g tluou J& thc liquid vaponz- ss
able material from the heater to the proximal end of the
elongate and transparent stomsge con&partment. wherein the

chiumcl &s vis&ble Iluough the clongatc and trm&sparcnl
stomsge co&npartment, hirther v herein the channel forms a
tluid connection benveen the heating chamber and the
opaque mouthpiece fmm ivhich vaporized liquid vaporiz-
able material may be inhaled; and a vaporizer. the vaporizer
having: an elongate body bavin a d&stal end and a proximal
cnd, B cartrltlgc 1cccpIaclc lit&nit:d BI Ihc prox&n&BI cnd ol fllc
elongate body. whcrcin thc caruidgc rcccptnclc has a proxi-
mal-facing opening into the distal end of the elongate body,
further wherein the cartridge receptacle con&prises a proxi-
mal edge arolu&d the distal-feei&m opening, an &vindoiv
though a side of the cartridge receptacle into the cartridge
receptacle so that at least a portion of the elongate and
transparm&t storage comparlmcnt and Ihc channel is v&sible

tluough the window when Ihc cartndgc &s held witlun thc
cartndge receptacle; a pair of electncal contacts in a distal
surface within the cartridge receptacle conhgured to connect
to the pair of electrical contacts at the distal end of the
cartndge when the cartridge is held within the cartridge
receptacle; and a first magnetic coupl&ng configured to
magnet&cally secure the cnrtndgc in the cdrtndgc riwcptaclc,
and a second magncsm coupling at a d&stal cnd of Ihc
vaporizer configured to magnetically couple the vaporizer to
a charger

In general the notch (e g . cut-out regioni on the &vindoiv
in the side of the elongate and opaque body may be any
appropnate shape. including a rectangular, trian ular. acmi-
c&rcular. or oval (or any comburdtion of thcsci cutout reg&on.
and thc Iwo may ma&ch or bc difl'crea&.

'I'he chmlnel within the cion ate and transparent storage
compartment may be visible through the window: when the
cartndge is housed within the cartridge receptacle

Also described herein are cartridges in v hich the arrange-
ment of contacts (e... between the cartndge and the vapor-
izer, arc conligurml witlm& a part&euler spacing regime Io
op&hnlzc fllc clcctncdl dail nicchdnlcal count:ct&on bc&wccn
the tvvo, even when the cartridge is held w&thin Ihe user's
nx&uth, and not supported (e.g . by a handi at the more distal
encl region

For example. described herein are cartridge devices hold-
ing a vaporizable material for securely couplin with an
clcctrotuc inhalable aerosol dei icc. A dew co may &ncludc. a
mouthp&cce; a fluid storage comparnnent hold&ng a vapor-
izable ma&cnah a base conligurcxl to li& into a rccuu& ular
opening that is bet&veen 13-14 nlm deep. 4 5-5 5 mm wide,
and 13-14 &nm long, the base having a bottom surface
comprising a first electrical contact and a second electrical
contact, a first locking gap on a first lateral surface of the
base, and a secoml locking gap on a second lateral surface
of Ihc base Ihat &s opposilc lirst lateral surl'acc

A cartridge dev&cc holdu&g a vaponzable matcnal lor
securely coupling with an electmnic inhalable aerosol
device may include a mouthpiece; a fluid stomsge compart-
ment holding a vaporizable material: a base configured to fit
into a rectangular opening that is bet» een 13-14 mm deep,
4.S-S.S nun wittc. Bnd 13-14 mm long, thc base having a
length of at least IO nun, and a bottom surface compnsu&g
a Iirsl clcclrical con&act and d stwoud clcctncal contact, a
first locking gap on a first lateral surface of the hase
positioned between 3-4 nlm above the button& surface, and
a second locking ap on a second lateral surface of the base
that is opposite first lateral surface.

In some vena&iona, Ihc dc&ice may further comprise a

body Iha& composes at least onc of. a power source, a pnnlcxI
I:I&cult bod&d, tl switch, tnltl il ten&pc&BIO&'c rt:gulator. The
device may further con&prise a temperature regulator in
cmnnlunication with a temperature sensor 1he temperature
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smlsor may bc thc heater. The power source may bc
reclmr cable The power source may be renxlvable. 'the
oven may further comprise an access lid 1he vapor forniing
medium may comprise tobacco The vapor filrming ntmfnun
may con&prise a botanical. The vapor formin medium moy
be heated in the oven chamber wherein the vapor fomting
mcdnun may compnsc a humectani io produce the vapur,
whcrcui thc vapor composes a gas phase humectant The
vapor may be mixed in the condensation chamber with air
fmm the aeration vent to pmduce the inhalable aerosol io

compricin particle dianleters of avenoge size of about I

micron. The vapor forming medium may be heared in the
oven chamber. wherein the vapor is mixed in the conden-
sation chmnber w ilh a&r from thc acranon vent to produce thc
inhdlablc aerosol comprising panicle diiuncters of atcragc
size of less than or equal to 0 9 micron 'I'he vapor forniing
medium may be heated in the oven clmmber, wherein the
vapor is mixed in the condensation chamber with air froni
the aeration vent to produce the inlialoble aerosol compns-
in particle diameters of avera e cize of less than or equal Io
to 0.8 micron. Thc vapor forming med&um may bc hmited in
thc otmi chamber. whermn the vapor &s mixed ul the
condensation chmnber with air from the aeration vent to
pmduce the inhalable aerosol comprising particle diameters
ofaveno esizeof less than or equal to 0 7 micron 'I he vapor
forming medium moy be heated in the oven choinber,
ivherein the vapor ls mixed in the condensation chamber
with mr from thc aeration veal to produce Ihc inhalablc
aerosol comprising particle diameters of average s&ze of less
dl'ill or equal to 0 6 micmn The vapor filnning mediuni may lo
be heated in the oven chamber. wherein the vapor is nuxed
in the condensation chan&her with air from the aeration vent
to produce the inhalable aerosol compricing particle diam-
eters of average size of less than or equal to 0.5 micron.

In some vanat&ons, thc humectant may comprise glycerol Ic
as a topor-forming medium The humectant may compmse
1 egctdble glycerol. Thc Inuncctant may comprise propylene

lycol 'I'he hunlectant may comprise a ratio of vegetable
lycerol to pmpylene glycol The ratio may be about 100 0

vegetable glycerol to propylene glycol. The ratio moy be do

about 90:10 ve etable glycerol to propylene glycol. The
ratio moy bc about 80.20 vcgctable glycerol to propylmlc
glycol. Thc ratio may beabout 70:30 vegetable glycerol to
propylcnc glycol. Thc rat&o may bc about 60:40 vc a&able
glycerol to pmpylene glycol I'he ratio may be about 50:50
vegetable glyceml to propylene glycol. The Innnectant may
comprise a flavorant. The vapor forming medium may be
heated to its pymlytic temperature. The vapor fomting
mcdnun may hcatcxt to 200'. at must. The vapor fi&miing
mcdnun may bc heated to 160" C. at most. Tllc mhalable o

aerosol mav be cooled to a temperature of about 50'-70'.
at most. before exiting the aemsol outlet of the mouthpiece.

Also described herein me methods for generating an
inhaLcble aerosol. Such a method may comprise: providing
an inhahcble aemsol enerating device wherein the device &1

comprises. an oven comprming an oven chamber and a
ht:dtcr for licit&lug a vBpol fornnng Iuix!&u&11 111 Ihc iivt'.n

chdnlbcr Bnd fol'or&ning a vapo& &herc&11, B colxlcnscr
comprisiim a condensation chamber in which the vapor
filrmc the inhalable aerosol; an air inlet that originates a hrst to
airflow path that includes the oven chamber: and on aeration
vent that originates a second airflow path that allows air
from thc acrauou vmlt to loin thc Iirst airflow path pnur to
or w&thin the condensation chamber and downs&re&un from
thc ot en chamber thcrcby forming a toined path. wherein the ac

joined path ic configured to deliver the inhalable aerosol
formed in the condensation chmnber to a user

Thc oven may bc wittun a body ol'the device. Thc device
may fiirther con&prise a mouthpiece. wherein the niouthpiece
colnprlscsat least ouc of thc Bii'lllct. thc Bc& It&on vent Biid
the condenser. I'he momhpiece may be separable from the
oven. The mouthpiece nloy be integml to a body of the
device. wherein the body comprises the oven. The method
may liirthcr comprise a body that composes thc oven, the
condcnscr, thc air mlotn Snit &hc aeration vent. Thc moufil-
piece may be separable from the body

I'he oven chan&her may comprise an oven chamber inlet
and an oven chamber outlet, and the oven fiinher comprises
a ttrst valve at the oven chamber inlet. and a second valve
at the oven chamber outlet.

Thc vapor li&rmuig medium may compnsc tobacco. Thc
Vapo& fo&111&ng nliXI&11111 Iudv'on&pilot: B botaulCBI. Tl&C Vapo l
forming medium may be heated in the oven chamber
v herein the vapor forming nledium may con&prise a humec-
tant to pmduce the vapor. &vherein the vapor comprises a oas
phase luunectant. The vapor may comprise particle diam-
eters of average mass of about I micron. The vapor moy
comprise part&clc diameters ot'verage mass ol'bout 0.9
nucron. Thc vapor may compnsc parnclc diiunctcrs of
average macs of about 0 8 nlicron The vapor may comprise
particle diameters of avemge macs of about 0 7 micron The
vapor may comprise particle diameters of average mass of
about 0.6 micron. The vapor may comprise particle diam-
eters of average mass of about 0.5 micron.

In so&no valid&lolls, Ihc fugit:ctdnt llrdy conlpnst: glvcc&111

as a vapor-fornung mcd&um. Thc humectant may comprise
vegetable glycerol 'I'he lnunectant may con&prise propylene
glycol The humectant nmy comprise a notio of vegetable
glycerol to pmpylene glycol. 'I'he ratio may be about I (10:0
ve etable glycerol to propylene glycol. The motto may be
about 90:10 vegetable glycerol to propylene glycol. The
rat&o may bc about 80.20 vcgctablc glycerol to propylene
glycol. The ratio mny be about 70:30 vcgctablc glycerol to
propylcnc glycol. Thc ratio may bc about 60 40 vegetable
glycerol to pmpylene glycol 'I'he ratio may be about 50 50
vegetable glyceml to propylene glycol I'he lnimectant may
comprise a flavorant. The vapor forming medium may be
heated to its pyrolytic temperature. The vapor filrming
medium may hcatcd to 200'. at most Thc vapor fonnulg
medium may bc heated to 160'. at most Thc inlmlablc
aerosol may bc cooled to a Imnperaturc ol'about 50'-70'.
at nioct, before exiting the aerosol outlet of the mouthpiece

'I'he device may be user serviceable. 1 he device may not
be user serviceable.

A method for eneroting an inhalable aerocol moy
include provnling d vaponzatiou device, whcrcin said
ilcv&cc plo&IUccs a viipor cilluplls ill'd&1&clc ilhinlctcrs ol
average mass ol'about I micron or less, whcrcin said vapor
ic fornled by heating, a vapor torming nlediuni in an oven
chan&her to a first temperanire below the pyrolytic tempem-
ture of said vapor fomling medium, and cooling said vapor
in a condensation chamber to a second temperature below
thc Iirst tcmpcrature, bclbrc exiting an aerosol outlet of said
dcv&ce

A method ol'anufaciunng a dev&cc for gcucrating an
inhalable aerosol may include: providing said device com-
prising a mouthpiece comprising an aemsol outlet at a first
end of the device: an oven compnsin an oven chamber and
a heater for heatin a vapor fomlin medium in the oven
chamber mid Ihr fomnng a vapor thcrc&n, a condenser
comprising a condensation chamber ul which thc vapor
fi&rnm thc inhalablc aerosol. ml air inlet that omgulates a first
airtlow path that includes the oven chamber and then the
cmidensation chamber. an aeration vent that originates a
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second airtlow path that loins thc Iirst airflov, path poor to
or ivithin the condensatiim chamber after the vapor is
formed in the oven chamber. wherein the joined first airtlov
path and second airflow path are configured to deliver the
inhalable aerosol formed in the condensation chamber
through the aerosol outlet of the mouthpiece to a user

Thc ale&bod luBv Iilrthcr conlplisc pl&ivlding thc &!cvlcc

comprising a power source or battery. a punIc&1 circuit board,
a temperanire regulator or operational switches.

A device for generating an inhalable aerosol may cont- ia
prise a mouthpiece coniprising an aerosol outlet at a first end
of the device and an air inlet that ori inates a first airtiow
path; an oven compmsing an oven chamber that is in the lirst
mrflow path and includes thc oven chamber and a heater for
bed&lug d vdpor funning lucxlllun ln thc oven ch'Inlbcr Blul I

for forming, a vapor therein; a condenser comprismg a
condensation chamber in which the vapor firms the inhal-
able aemsoh and an aenction vent that originates a second
airflow path that allows air from the aeration vent to join the
first airflow path prior to or 0 ithin the condensation chamber Io
and downstream Ibom tlm oven ch&unbcr thereby Ibnuuig a
jouicd path, whcrcui thc loincd path is coniigured to deliver
the inhalable aerosol formed m the condensation chaniber
through the aerosol outlet of the mouthpiece to a user

A device for generating an inhalable aerosol may coni-
prise: a mouthpiece compricmg an aerosol outlet at a hrst
end of the device, an air inlet that originates a first airtiow
paih. and mi aeration vmit Ihat ongindIcs a secoixl airflow
paih Ihat allows air Ibom Ihc aeration vmu to loin the Iirst
airfloiv path: an oven composing an oven chamber that is in ic
the first airflow path and includes the oven chamber and a
heater for heating a vapor funning mediuin in the oven
chamber and for forming a vapor therein: and a condenser
comprising a condensation chamber in which the vapor
forms thc inhalablc aerosol and wherein mr Irom the sera- ic
tion cent loins Ihc Iirst airflow path pnor to or witlun the
condensation chamber aud downstream Ibom thc uvcn
chamber thereby funning a toined path, wherein the joined
path is configured to deliver the inlmlable aerosol through
the aerosol outlet of the mouthpiece to a user. do

A device for generatin an inhalable aerosol may com-
pose. a dccicc body comprisuig a cartrslge receptacle, a
caruidge compnsing. a fluid storage comparuncnt, and a
clrdnnel uitcgral to un ex&amor surface of thc car&udge, and
an air inlet passage formed by the channel and an internal
surface of the car&udge receptacle when the cartridge is
inserted into the cartridge receptacle; wherein the channel
fouus a first side of the air inlet passe e. and an interrml
sui filcc of thc c&111rldgc ri I Opt Iclc Ionus s sccon&1 side of thc
dll IBICt pdSSagc. C

A dcvlcc for 'ncrdtlng &In inhalabkc aerosol BIBy'onl-
prise a device body coniprising a cartridge receptacle, a
cartridge compnsing a thiid storage coinparunent, and a
channel integmcl to an exterior curihce of the cartridge, and
an air inlet passage formed by the channel and an internal s.
suribcc of thc cartudgc rcc&TItacle when thc cdrtud e is
inserted into thc cartudgc reccptaclc, wherein thc clrdiuicl
forms d first side of Ihc mr inlet passage, and im internal
surface of the cartridge receptacle tiirms a second side of the
air inlet passage so

The cluumel may comprise at leact one of a groove. a
trough. a depression. a dent. a furrow, a trench. a crease, and
d gut&et. Thc illtcg&BI channel niav conlpllsc walls thilt Brc
either rcccsscxl into thc surface or protrude from the surface
whcrc it is fiiuncd Thc internal sale walls oi'hc clmruiel sc

niay form additional sides of the air inlet passage The
cartridge may fiirther coiuprise a second air passage iit fluid

conunuiucation with thc air uilet passage to the fluid stora c
compartment, wherein the second air passage is forined
through the material of the cartridge I'he cartridge inay
further comprise a heater. The heater may be attached to a
first end of the cartridge.

The heater may comprise a heater chamber. a first pair of
hcatcr contacts, a fluid 0 ick, and a resistive heating elmuent
iu contact with the wick. whcrcui thc Iirst pair of heater
cmitacts comprise thin plates atfixed about the sides of the
heater chainber, and wherein the fluid ivick and resistive
heatin element are suspended there between. The first pair
ofheater contacts may further comprise a formed shape that
comprises a tab having a flexible spring value that extends
ou1 of thc heater to couple to complctc B circuit with thc
device body. The first pmr of heater contacts may bc a heat
sink that absorbs and dissipates excessive heat produced by
the recistive heating element 'I'he first pair ofheater contacts
may contact a heat shield that protects the heater chamber
from excessive heat produced by the resistive heating ele-
ment. The first pair of heater contacts may be precs-fit to an
attachment Ibaturc on thc cxtcuor wall of thc Iirst end of the
cartndgc. The hcatcr may cnclosc a Iirst mid of thc carutdgc
and a first end of the fluid storaae compartment. The heater
may comprise a first condensation chamber. I'he heater may
cmnprise &nore than one hrst condensation chaniber. The
first condensation chamber niay be formed along an exterior
wall of the cartridge. The cartridge may further comprise a
mouthpiece. Thc mouthpiece may bc attached to a sixond
mid of thc cartridge. Thc mouthpiece nuiy compnsc a sixond
condensation chamber 1'he mouthpiece may comprise more
than one second condensation chamber 'I'he second con-
densation chainber may be formed along an exterior ivall of
the cartridge.

The cartridge may comprise a lirst condensation chmnber
and a second condcnsauon chamber Thc Iirst condensation
chamber aud the second condcnsauou chamber may be in
flilld conlluiilllcdtlon. Thc ntoilthpiccc univ colnprlsc Bn

aerosol outlet in fluid communication with the second con-
densation chamber 'I he mouthpiece may comprise more
than one aerosol outlet in fluid cotmnunication with more
than one the second condensation chamber. The mouthpiece
0111y'nclosc B s&'cond cnd of thc edit&idge Bltd B second &'nd

of thc fluid storage compnrtmcnt.
Thc device may comprise mi airtlow path composing an

air inlet passage. a second air passage, a heater chamber, a
first condensation chaniber, a second condensation chmnber,
and an aerosoi outlet. The airfloic path may comprise more
than one air inlet passage. a heater chamber, more than one
Iirst condenmdtion chamber. more thmi ouc second conden-
sdtlon chalubcn luorc thdn onc sccolul condcnsdtlon chanl-
bcr, mid morc tlmn one aerosol outlet. Thc heater may bc in
fluid comnninication with the fluid storage compartment
1'he tiuid storage compartment may be capable of retaining
condensed aerosol fiuid. The condensed aerosol Quid may
comprise a nicotine fomuifiction. The condensed aerosol
fluid may compnsc d luimectant. Thc humectant may com-
pose propylene glycol. The luimcctunt may compnsc vcg-
ctablc glyccun.

'I'he cartridge may be detachable I'he cartridge may be
receptacle and the detachable cartridge forms a separable
couplin . The separable coupling may comprise a friction
assembly. a snap-fit assembly or a magnetic assembly. The
cartndgc may comprise d fluid storage comparuncni, a
hcaIcr aflixcd to a Iirst mid with a snap-Iit coupluig. and d

mouthpicxc aflixcd to a second mid with a snap-fit coupluig.
A device for generating an inhalable aerosol may com-

prise: a device body coniprisin a cartridge receptacle tiir
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It:cclvulg II cdltrldgtu whclLUI Itn ultcllol'urlitcc of thc
cartridge receptacle forms a first side of an air inlet passage
when a cartndge compnsing a channel integral to an exterior
surface is inserted into the cartridge receptacle. and wherein
the channel forms a second side of the air inlet passage.

A device fbr generating an inhalable aerosol may com-
pnse. a device body comprisutg a canridgc ICCLTnaclc for
ILct:Ivulg d ca11Inlgc, wht:rcul fllt: ctll1ndgc lcccptBclc conl-
prises a channel mtegral to an interior surtace and forms a
first side of an air inlet passage when a canridge is inserted Ia

into the cartridge receptacle. and wherein an exterior surface
of the cartridge fonna a second side of the air inlet passage.

A cartridge for a device for genemsting an Inhalable
aerosol may Include. a fluid storage comparuncnt. a clrdiutcl
iniegral Io an extcnor surf me, wherein Ihe chmutcl I'orms a
firrt side of an air inlet passage; and wherein an internal
surface of a cartndge receptacle in the device forms a second
side of the air inlet passage w:hen the cartridge is inserted
into the cartridge receptacle.

A cartridge for a device for genemsting an inhalable Io
aerosol may compnsc. a fluid storage compartment, wherein
an extcnor surface of thc cartndgc fomts a Iirst sale ofan air
inlet channel ivhen inserted into a device body comprising a
cartridge receptacle, and wherein the cartridge receptacle
further conlprises a channel integral to an interior surface,
and wherein the channel forms a second side of Ihe air inlet
passage.

lite cartridge may further comprise a second air passage
in flutd communtcduon with the chmulel, whcrcut Ihe sn-
ond air passs e is fornled thmugh the Inaterial of the lc
cartridge from an exterior surface of the cartridge to the fluid
stol IgL'otnparttncltt

The cartrid e may compnse at least one of: a groove, a
trough. a depression. a dent. a furrow, a trench. a crease, and
d gUIlt:1. Tht: hltCgrBI Channt:I nlav ConlpllsC walls thttt BIC ls
either rcccssnl into thc surface or protrude from Ihe surface
whcrc it ts filnncd Thc internal tule walls ol'hc clmrutel
nlay tilnn additional sides of the air inlet passage

A device for generating an inhalable aerosol may conl-
prise: a cartridge compnsing; a fluid stomsge compartment, do

a heater aifixed to a first end comprising; a first heater
contdcl, il Icslstlvt: hcdtulg clcmcnt aflixcxl Io Ihe Iirst hntter
contact: a device body compnmng, a cartridge reccplaclc for
rimetvutg Ihc cartndge, a stmond healer contacl adaptnl Io
receive the first heater contact and to complete a circuit; a
power source connected to the second heater contact; a
printed circuit board (PCB) connected to the power source
and the second heater contact; wherein the POB is coniig-
ured to detect thc absntcc ol'luid bdst:d on fllc nltatsurcd
Icslstant:c ol fllt: rt:slstlvc hi Blhlg I:lcnlcnl, iuxl IUm Llfl Ihc
tlcvtctx

1he printed circuit Ixlard (P(:B) may comprise a nucro-
controller; switches; circuitry comprising a reference
resister; and an algorithm comprisitlg logic for control
parameters, wherein the microcontroller cycles Ihe switches ss
dt lixed ullcrvals to mcasurc Ihc rcsislance ol the resislivc
hca tulg element rcl au ve to Ihc rcfcrence resistor, and applies
Ihe algontlun control parameters to control Ihc temperature
of the resistive heating element

'Ihe nlicro-controller may instntct the device to turn itself fc
off when the resistance exceeds the control parameter
threshold indicating that the resistive heating element is dry.

A cartndge for a device for gcncraung an Inhalable
aerosol may compnsc. a flunl storage compartment; a hcatcr
aflixcd Io a Iirst end compnsulg. a heater chunbcr, a lirst pair ss
of hearer contacts, a fluid wick, and a resistive heatina
element in contact with the wick; tvherein the first pair of

hctttcl contacts conlpllst: Ihul pldttm Bfllxt:d Bbotn Ihc axles
of the heater chamber, and wherein the fhiid wicl and
remstive heating clement dre suspended thcrc bctwccn.

'I'he first pair of heater contacts may fitrther comprise a
formed shape that comprises a Iab having a flcxtble spnng
value that extends out of the heater to complete a circuit tvith
the det ice body. The heater contacts may be confi ured to
mate with a second pair of heater contacts in a cartridge
receptacle of the device body to complete a circuit. The Iirst
pau of hcalcr contacts ntav'lso bc B hcBI sulk fllal dbsorbs
and dissipates excessive heat produced by the resistive
hcaung element. Thc Iirst pair of heater contacts may bc a

heat shield that protect Ihe heater chamber from excessive
heat producnl by the restsuie hcaung elcmcnt.

A cartridge for a device for generating an inhalable
aerosol may comprise: a heater comprising: a heater cham-
ber, a pair of thin plate heater contacts therein, a fluid wick
positioned between the heater contacts, and a resistive
heating clement ul contact w 1th Ihc w tck, wherein Ihc heater
contacts each comprise a fixation site wherein the resistive
hcaung clement is tcnstoncd thcrcbetween.

A cartridge for a device for generating an inhalable
aerosol may comprise a heater, wherein the heater is
attached to a first end of Ihe cartrid e

The heater may enclose a first end of the cartridge and a
first end of the fluid storage compartment. The heater may
compnsc morc tlmn onc Iirst condntsation chamber. Thc
heater may compnsc a Iirst condctmation chtunbcr. Thc
condensation chamber may be formed along an exterior wall
of the cartridge.

A cartridge for a device for generating an inhalable
aerosol may comprise a fluid storage compartment: and a
mouthpiece. ~herein the nlouthpiece is attached to a second
end of Ihc cartrnlgc.

Thc mouthpiece mdy cnclosc a second cnd of Ihe car-
tndge and a second cnd of Ihc flutd storage compartment.
The mouthpiece may comprises second condensation cham-
ber 1 he mouthpiece nmy conlprise Inore than one second
condensation chamber. The second condensation chamber
may be formed along an exterior v,all of the cartridge.

A cartndge for a dci ice for gnterdting an inlmlablc
dcrosol nut)'onlpnstx d QUBI stol'fige I:onlpttrtnlcnb B beati:I
aflixcd Io a lirst cnd; mtd a mouthpiece aflixcd to a stmond
cnd; tvhcl'L'hl QM hcafcr comprises B first cofldcflsltlon
chanlber and the mouthpiece comprises a second conden-
sation chamber.

The heater may comprise more than one Iirst condensa-
tton chamber and Ihc mouthpiece compnscs morc than one
second condetmation chmnber. Thc first condensauon cham-
ber and thc second condnlsauon chamber may be ut fluid
cmnnlunication 'Ihe mouthpiece nlay compnse an aerosol
outlet m fluid comnmnication tvith the second cimdensation
chamber. The mouthpiece may compnse two to more aero-
sol outlets. The cartridge may meet ISO recyclin standards.
Thc cartrnlgc may mcct ISO recyclutg standards for plastic
wdstc.

A device fbr gcncraung an inluilablc aerosol may com-
prise: a device body comprising a cartridge receptacle; and
a detachable cartridge; tvherein the cartridge receptacle and
the detachable cartridge form a separable coupling, wherein
the separable coupiin comprises a friction assembly. a
simp-Iit assembly or a magneuc assembly.

A method of Ihbncatulg a device for generatutg an
inhalablc aerosol may comprise. provtdutg a device body
cmnprising a cartridge receptacle: and providing a detach-
able cartridge; tvherein the cartridge receptacle and the
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detachable car(udge form a separable coupling composing 0

friction assembly„a snap-tit assembly or a nm netic assem-
bly.

A method ol'hbncaung 0 cartridge for a device for
enemting an inhalable aerosol may coinprise pnividing a

fluid stum e compartment, aflixing a heater to a tirst end
vvith a snap-fit coupling: and uifixing a mouthpiece to a
second end it ith 0 snap-fit coupling.

A cartridge for a device for genemting an inhuLable
aerosol with an airtlow path may include: a channel corn- lii

pusuig a portion of an air uriel passage: 0 second air passage
in fluid communication with the channel; a heater chaniber
in fluid communication with the second air passage; a hrst
condensation chamber in fiuid conmiunicution with the
heater chamber: a second condensation chamber in fluid
communication with the first condensation chamber: und un
aerosol outlet in fluid conumuucauon Sv 1th simond condmi-
sdtion cluunbcr.

A cartridge fiir a device fiir generating an inhalable
aerosol may comprise a fluid storage compartment: a lleater 20

afflxed to a first end, and a mouthpiece aflixed to 0 second
end; wherem said mouthpiece comprises two or more aero-
sol outlets.

A system lor providing power lo an electronic device for
gcncratuig an uthulablc vapor may compnse, a reclmrgeablc
power storaue device housed within the electronic device for
generating an inhalable vapor; two or more pins that are
accessible from an exterior surface of the electronic device
for generating an inhalable vapor. wherein the charging pins
are in electrical conuuunlcat ton with the rechargeable power 10

storage ilcvicc, u charguig cradle compnsuig two or more
cluirguig contacts conligured to provided power lo the
rechargeable storage device, wherein the device clmrgiag
pins are reversible such that the device is charged in the
charging cradle for charging with a first charging pin on the is
device in contact a first charging contact on the charging
cradle and a second charging pin on the device in contact
with second clrdrging contact on Ihe clmrguig cradle and
with ihe lira( charguig pui on Ihe device m contact with
second charging contact on the charging cradle and the du

second charging pin on the device in contact with the hrst
charging contact on the charging cmdle

The charging pins may be visible on an exrerior lmusing
of the device. The user may permanently disable the device
by opeiung Ihc housing. The user mdy pcnnancnlly destroy
thc device by opcnuig the housing.

Additional aspects and advantages of the present disclo-
sure will become readily apparent to those skilled in this art
fmm the following detailed description, wherein only illus-
trative embodiments of the present disclosure are shown and 10

described. As v,ill be realized, the present disclosure ls
capable of other and dilfi:rent cmbodimcnls. and its several
dc(mls are capable of modilicauons in venous obvious
respects. all without departing from the disclosure Accord-
ingly, the drawings and description are to be regarded as ss
illustrative in nature. and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

11(i I is an illustrative cross-sectional viev of an exeni- Io

plary vaporization device.
FIG. 2 is an illustrative cross-sectional vievv of an exem-

plary Vaporization devwc with various clcmlromc leaturcs
diid valves.

FIG. 3 is an illustrative sectional view ol another exam- ss
piary vaporization device comprising, a condensation chan(-
her. air inlet and aeration vent in the inouthpiece

FICiS. 4A-4C is un illu stra ave example of an oven section
of another exemplary vaporization device configuration with
dii IICCCSS licL CoilipriSiiig dii OVC11 haviilg Iiil aii 1111CL ail
outlet, and an additional aeration vent in the airfloiv path-
wd)'lter Ihc oven

lil(i 5 is an illustrative isometric view of an assembled
inhalable aerosol device.

lil(iS. 6A-61) are illustrative arrangenients and section
views of the device body and sub-components.

FICi 7A is an illusudiive isometnc view of mi asscmbicxl
cartndge.

FICi 7B is an illus(runic cxplodcd mometric view ol'

cartridge assenibly
FICi 7C is a sale secnon view of FICi. 3 illustrating Ihe

inlet clmnnel, inlet hole mid relative placement of the wick,
resistive heating element, and heater contacts, and the heater
chan(her inside of the heater

FICi. SA is an illustrative end section view of an exem-
plilry callriilgc lnsiilc Ihc hi:dier.

FICi SB is an illustrative side view of the cartridge with
lite cdp rcnlovcil iiilii hciitcr shown 111 slltiilow/oulliiliv

lii(iS. 9A-91, are illustrative sequence of the assembly
method for the cartridge

lil(iS. 10A-1(i('re ilhistrative sequences showing the
alrflow/vapor path for the cartridge.

FICiS. 11„12. and 13 represent an illustrative assembly
sequence for assembling thc main components ol'hc device.

FICi 14 illustrates front, sale and sccuou views of thc
assembled inhakabte aerosol device.

lil(i 15 is an illustrative viev of an activated. assembled
inhalable aerosol device

FICiS. 16A-16C are representative illustmtions of a char-
in device for the aerosol device und the application of the
cliiligcr with lllc ilcvlcc.

FICiS. 17A and 17B arc rcprcseutativc illustrations ol a
proportional-uitcgral-ilcrn ativc controller /PIDI block dia-
gram and circuit dia rani representing the essential compo-
nents in a device to control coil temperature

FICi 18 is a device with charging contacts visible from an
exterior housin of the device.

FICi 19 is an cxplodcxt view ol' charguig assembly ol 0

device
FICi 20 is 0 detatlnl view of a charging assembly ol'

device
lil(i 21 is a detailed view of charging pins in a charging,

assembly of a device.
FICi. 2Z is a device in a char in cmdle
FICi 23 is a circuit provnlcd on a PCB conligurcd to

pcrnut 0 dcvicc to compose revcrsiblc charging contacis.
FICiS. 24A and 24B show top and bouom pcrspimtive

views, respectively of a cartrid e device holdmg a vaporiz-
able material for securely coupling with an electronic inhal-
able aerosol device as described herein.

FICiS. Z5A and 25B show front a side views. respectively,
of thc cartndge ol'IGS. 24A-24B.

FICi 26A shows a section lluough a cartndge device
holduig a vaponcnblc ma(anal for sccurcly coupling with an
electronic inhalable aerosol device and indicates exemphsry
dimensions (in nuu)

FICi. Z6B shows a side view of the cartridge of FICi. 26A,
indicating where the sectional view of FICi. 26A 0 as taken.

FICiS. 27A and 27B show mi exemplary vaporizer device
without 0 cartndge audched. FIG. 27A is a side view and
FIG. 27B shows a sew(tonal view with cxmnplary dunen-
sions of the rectangular openin fiir holdmg and making
electncal contact ivith a cartridge.
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FIG. 28A show s a perspccuvc view of a vaponzer coupled
to a cartridge as described herein.

FIG. 28B shows a side view ol'thc vaponzcr ol'FICi 28A.
FIG. 28C shows a sccnonal view tluough the vaporizer of

IIICi. 28B taken thmugh the dashed line.
FI(i 28D is an enlarged view of the region slxlv ing the

electrical and mechanical connection between the cartndge
and the vaporizer indicted by the circular re ion D.

FI(iS. 29A-29H illustrate side profiles of alternative
iariattoits of cartndgcs as dcscnbed herein. Iii

FIG. 30 is mi cxplodcd view of onc cx unpie of B

cartridge. includmg a reservoir, for an electronic cigarette
11Cig 31A-3 H. show cartridges filr use with a vaporizer

device that each include an opaque mouthpiece that Is
secured over the proximal end of the transparent stomlge
compartment, and one or more notches in the front side of
thc UMIUlhpiccc that cxposcs a legion ol lhc slor'Bgc conl-
parnnmil bcncuth thc mouthpiece. In FIGS. 31A-31L the
central cannula passing through the storage compartnient is
visible through the notch and the region beloiv the opaque 10

mouthpiece.
FI(i. 32 and FICiS. 33A-33E illustrate exemplary vapor-

izer apparatuses including a cartridge and a vaporizer: the
carlridgc is mated in a cartndge reccptaclc al Ihc proximal
mxi of a iaporizer. Thc cartndgc has Bn opaque mouthpiccc
over a storage compartment holding a vaporizable material,
the inside of the storage compartment is visible thmugh the
stomlge compartment and a notch in the mouthpiece tlmt
mates with a notch through the cartridge receptacle Bt the
proximal end of the vaporizer. FIG. 32 is a perspective front 10

I icw of thc appuratus. FIG. 33A is a lop view ol'the proximal
cnd, showuig thc mouthpiece. FIG. 33B is a bouom view of
the distal end. Iil(iS 33('-33li are front„side and back
vieivs, respectively, of the apparatus

Fl(ig 34A-341 illustrate examples of vaporizer devices ls
simihlr to that shown in FICi. 33A-33E. in which the notched
regions of the cartridge and the vaporizer are different, but
provide a vsutdow uito thc insula of flie storage compart-
ment, showing thc cmitral cmunila and Ihe level of any fluid
vaporizable matenal theiein do

DETAILED DESCRIPTION

Provided herein arc systems and methods fiir generating
a vapor from a material The vapor may be delivered for d

inhalation by a user 'lhe material may be a solid. liquid,
powder„solution„paste. gel, or any a material with any other
physical consistency The vapor may be delivered to the user
for inhalation by a vaporization device. The vaporizanon
device may be a handheld vaponzanon device. Tlic vapor- 0

ization des ice may be held ui one hand by the user.
ihc vapol'17„'ltlou device nlav conlpl"Isc olla 01'lorc

heating elements the heating element inay be a resistive
heating element. The heating element may heat the matenal
such that the tempemlture of the material increases. Vapor 11

may bc gcnerdtcd as a result ol'caung the ma lanai. Energy
may be required lo opcralc thc hedung clement, lhc energy
may be derived from a battery ui chwlncal commuiucalion
with the heating element Alternatively a chemical reaction
(e .. combustion or other exothermic reactiioai may pmvide io
energy to the heatin element.

One or niore aspects of the vaporization device may be
designed and/or controlled ui Order io dchvcr a vapor with
one or morc specilicd propcrtics lo Ihe user. For exiunple,
aspects of the vuponzation device that mav bc dcsigncd ss
and/or controlled to deliver the vapor with specified pmp-
erties niay comprise the heating temperature. heating

mccharusm, dcvicc air mlms, intcmal volume of the device.
and/or composition of the matenal.

In some cases. a vaporization device niay have an "atom-
izer*'r "cartoniizer" configured to heat an aerosol forming,
solution (e.g.. vaporizable material). The aerosol fomiing
solution may comprise glycenn Bnd/or propylene lycol.
The vaporrzablc malarial may bc heated to a suliicienl
tcmpcralure such 81st 11 mdy I aporize.

An atomizer may be a device or system configured to
generate an aerosol 'I'he atonuzer niay comprise a small
heatin eleinent confi ured to heat and/or vaporize at least
a portion of the vaporizable material and a v icking material
that may draiv a liquid vaporizable material in to the
atomizer. Thc wickmg mdlcnal may compnsc sihca libera.
cotton, ceramic, hemp. slauilcss steel mesh, mid/or rope
cables lbe wicking material may be configured to dmlw the
liquid vaporizable material in to the atomizer without a
punlp or other mechmiical movin part A resistance ivire
may be wrapped around the wicking material and then
connected to a positive and negative pole of a current source
(e g., cncrgy sourcik Thc resistance wire may bc a coil.
When thc resistaiicc wire is acuvated thc rest stance 0 ire (or
cmli may have a temperature uicrease as a result of the
current fiowing thiougii the resistive wire to generate heat
1'he heat may be transferred to at least a portion of the
vaporizable material through conductive„convective, and/or
radiative heat transfer such that at least a portion of the
vaporizable ma lanai I aporizes.

AIICfuattvelv 01 ul dddiltou 10 lhc illouuzCr, lhc Vapoilza-
tion device may comprise a "cartonuzer" to generate an
aerosol fmm the vaporizable material for inhalation by the
user. 'I'he cartomizer may comprise a cartndge and an
atomizer. The cartomizer may compnse a heatin element
surrounded by a liquid-soaked poly-foam that acts as holder
fiir thc vaponable malcndl (c.g.. the hquidi Thc cdnomizer
may bc rcusablc, rebuildable, rclilluble, mid/Or disposablc.
The cartomizcr may be used with a tunk lhr extra storage of
a vaporizable material

Air may be draivn into the vaporization device to carry the
vaporized aerosol away from the heating element. where it
then cools and condenses to forni liquid particles suspended
in Bir, which may then bc drawn out ol'he moulhpiccc by
thc User.

Thc vaporization ol al Icdsl a pornon of Ihc vaporizable
material may occur at lo iver temperatures in the vaporization
device compared to temperatures required to generate an
inhalable vapor in a cigarette. A cigarette may be a device in
v hich a smol able material is burned to generate an inhal-
ablc vapor. Thc lov cr tcmpcralurc of the vaponzation device
nuiy rcsUII ul less dccouiposifiou Bud/Ur rcacnon of lhc
vaporized material.;md thcrcforc produce an aerosol wifli
many fewer cheniical components compared to a cigarette
In some cases. the vaporization device may generate an
aerosol with fewer chemical components that may be harm-
ful to human health compared to a ci arette. Additionally,
thc vapon xenon device aerosol particles may undergo nearly
complete evaporation in Ihc heating process, thc nearly
coulpk:Ic cvBpoiiuion nuly''u:kl dn ilvcragc parnclc size
(e g, diameter) value that niay be snialler than the average
particle sire in tobacco or botanical based effluent

A vaporization device niay be B device confi ured to
extract for inhaiation one or more active ingredients of plant
material, tobacco, and/or a botanical. or other herbs or
blends A vaporization dcvicc may bc used with pure chemi-
cals and/or Inuncclanm Ihal may or may not bc nuxcxi with
plant material. Vaporization may be alternative to burning
(smokingi that may avoid the inhalation of many irritating
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dnd/or toxic cdrcrnogcruc by-products winch may result
fmm the pynilytic pmcess of burning, tobacco or botanical
pmducts above 000" (' he vaporization device may oper-
ate at a temperature at or below g(X)" (

A vaporizer (e.g . vaponzation device) may not have an
atomizer or cartomizer. Instead the device may comprise an
oven. 11&c oven may bc at least parually closed. Thc oven
may have a closablc opmung Thc oven may be wrapped
with a hearing element, alternatively the heating elenrent
nlay be in thermal conrmunication with the oven through rn

another mechanism. A vaporizable material may be placed
directly in the oven or in a cartridge fitted in rhe oven. The
heating element in thermal communication lvirh the oven
may hcdi a 1 aporizablc material nmss in order Io create a gas
phrrsc 1 irpor. 1110 llcdtnlg clcllrclll nnrv hoar thc vapirllzablc I

material tlirou h conductive, corn ective, and/or msdiative
heat transfer 1 he vapor nray be released to a vaporization
chamber rvhere the gas phase vapor may condense. fornring
an aerosol cloud having typical liquid vapor particles with
particles lrnving a diameter of avemsge mass of approxi- zo

Inrrlciv I Inlcrirrl or grcrrrcl 111 solllc cdscs thc diBnlctcl of
avcragc mass may bc approximately 0.1-1 nucron.

A used herein, the term "vapor" may generally refer to a
substance ilr the gas phase at a temperature lower tharl its
critical point 'I'he vapor nray be condensed to a liquid 01'o
a solid by increasing its pressure lvithout reducin the
temperature.

As used herein, Ihc teml "aerosol" may generally refer to
colloid oi line solid particles or liqunl droplets ur mr or

another gas Iixamples ofaerosols may include clouds. haze, sc
and snloke. includmg the smoke fnim tobacco or botanical
pmducts. The liquid or solid particles in an aerosol may have
varying diameters of average mass that may range from
monodisperse aerosols. producible in the laborarory, and
contaiiung parucles oi uniform size. Io polydrspersc collol- ls
dal systems. exhibiting n range of panicle sizes. As the sizes
oi Ihcsc particles brxomc larger, they have a grcarcr scrrlulg
speed rvhich causes them to settle out of the aerosol faster,
nlaking the appearance of the aenisol less dense and to
shorten the time in v hich the aerosol will linger in air. do

interestingly, an aerosol with smaller particles will appear
thicker or dcrrscr bccdusc ir has morc parlicles. Particle
number has a much bigger impact on hghr ace(tenn than
paruclc size (at least Ior thc consulerrx! rmrges of particle
size). dms allowing for a vapor cloud with many nrore
snlaller particles to appear denser than a cloud having fewer,
but larger particle sizes.

As used herein the tenn "humectant'* may generally refer
to as a substance that rs used to hery things mors(. A
humcxranr may attract and retain moisture ur Ihc air by u

absorption. allowing thc water to bc used by Other sub-
stances. I lumectants are also conunonly used in nlany
tobaccos or botanicals and electronic vaporization products
to keep pmducts moist and as vapor-forming, medium.
Examples include propylene glycol, sugar polyols such. as ls
glycerol, glycenn, and honey.

Rapnl Aeration
In some cases. the vaporization device Bury be configured

to deliver an aerosol rvith a high particle density 'I he particle
density of the aerosol may refer to the mrrnber of the aerosol ic
droplets relative to the volume of air (or orher dry gas)
between the aerosol droplets. A dense aerosol muy easily be
risible Io d usr:m 111 Bonn: ixrscs Ihc User 111Bv llihrrlc Ihc
der osol Bni! Br least B fl'rrcllon 01 Ihc Br:Irisol pal tlr:lr:s lna)'mpingeon the lungs and/or mouth of Ihe user. The user may ss
exhale residual aemsol after inhaling the aerosol. When the
aerosol is derlse the residual aerosol may have sufficient

particle rlcllsrtv SUch Ihdl lhc cxh'rlcil BCI'Osol ls visible Io Ihc
user. In some cases. a user may prefer the visual effect and/or
mouth feel of a dense aerosol

A vaporization device may comprise a vaporizable mate-
rial The 1 aporizable material nray be contained in a car-
tndge or the vaporizable nlaterial may be loosely placed in
011C OI 1110IC Cdvltlcs lhc iilporlLBtlon dr:VICC. A 11CBlnlg

elcmcnr may be provided ur Ihc device Io elevate Ihe
temperature of the vaporizable nlaterial such that at least a
portimr of the vaporizable material forms a vapor The
heatin element may heat the vaporizable material by con-
vective heat transfer, conductive heat transfer, and/or radia-
tive heat transfer. The heating element may heat the car-
trnlgc and ror Ihc car ity ur which Ihe vaporizable matcnal is
stored.

Vapor tbrrned upon heating the vaporizable material may
be delivered to the user 'I'he vapor may be transported
through the device fmm a first position in the device to a
second position in the device. In some cases. the first
position may be a location lvhere at least a portion of the
vapor was gcncrarcd. Ior example, Ihc cartndgc or cavity or
an area ruljacenr Io the cartridge or cavity. Thc srxond
position may be a mouthpiece lhe user nlay suck on the
nxiuthpiece to inhale the vapor

At least a fraction of the vapor nlay condense after the
vapor is enerated and before the vapor is inhaled by the
user. The vapor may condense in a condensation chamber.
Thc condcnsatron clrdmber may be a portion oi'he device
thrrr Ihc vBpol pdsscs throUgh before dcllvcry Io Ihc riser. hl
some cases. the device may include at least one aemstion
vent, placed in the condensation chamber of the vaporization
device 'I'he aeration vent nlay be configured to introduce
ambient air (or other as) into the vaporization chamber. The
air introduced into the vaporization chamber may have a
tcnlpclrrurlc lrrwcl Ihdn Ihc Icnlpcra(Urc of B gas Bnd/ol
gas/vapor nuxrurc ul Ihc condcnsatron chamber lnrroduc-
tron oi Ihc rclauvcly lower Iempcrarurc gas into Ihe vapor-
ization clrnmber may provide rapid cooling of the heated oas
vapor nlixhrre that rvas generated by heating the vaporizable
material. Rapid cooling of the gas vapor mixture may
generate a dense aerosol comprising a high concentmstion of
liquid droplets having a smaller diamctcr and/or smaller
avcragc mass compared Io an aerosol that rs nor rapidly
cooled pnor lo inhalation by the user.

An aerosol with a hi h concentmstion of liquid droplets
having a smaller diameter and,'or snlaller avemsge mass
compared to an aerosol that is not rapidly cooled prior to
inhalation by the user may be formed in a two-step process.
The first step may occur in the ovmr clrdmbcr where Ihe
vaporizable material (c.g.. tobacco and/or botanicdl and
humectant blend) mny bc heated Io an elevated tcmperaturc.
At the elevated tempemsrure. evaporation may happen faster
than at room tenlperature and the oven chamber may fill rvith
the vapor phase of the Iumlectants. The humectant may
continue to evaporate until the partial pressure of the humec-
tant is equal to the sarurauon prcssure. At Ihr~ point, thc gas
w anni Io have a saturation ratio of I (S=ppartral/P sar).

ln Ihc second step, Ihe gds (e.g . vapor and air) may exil
the oven and enter a condenser or condensation chmnber and
begin to cool. As the aas phase vapor cools, the satumstion
pressure may decrease. As the saturation pressure decreases,
the saturation ratio may increase and the vapor may begin to
condcnsc, Ihmung droplcnn In some devices. with Ihe
absence of added coolulg aeration, thc coolurg may be
relatively slower such Ihar high saturauon pressures may nor
be reached, and the droplets that form in the devices rvithout
added cooling aeration may be relatively larger and fewer in
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numbers. When cooler a&r is u&iroducixl. a tempcraturc
gradient n&ay be forn&ed between the conler air and the
relatively wanner gas in the device Mixing betv een the
cooler air and the relatively warmer oas in a confined space
inside of the vaporization dev&ce may lead to rapid coolin .

The mpid cooling may genemste high saturation ratios, small
particles, and lugh concentrations of smaller particles. furm-
ing a thicker, denser vapor cloud compared Io pericles
enemted in a device without the aeration vents.

For the purpose of th&s disclosure, &chen referring to rat&os IB

of hnn&ectants such as vegetable glycerol or propylene
glycol. "about** means a variation of 5%. Its%, 20% o&'5%
dependin on the embodiment

For the purpose of ilus disclosure. when rcfemng to a
d&amctcr of average mass &n part&clc sizes, '*about" means a
variation of 5%, 10%, 20% or 25% depending on the
embodiment

A vaporization dev&ce configured to rapidly cool a vapor
may comprise: a mouthpiece comprising an aerosol outlet at
a first end of the device: an oven comprisin Bn oven zo

cluunbcr dnd a hester for heating a vapor fornun medn&m
in Ihc oven chamber m&d lbr fonnu&g a vapor Ihcrcut. a
condenser comp n sing a condensation chamber in which the
vapor forn&s the &nhalable aemsol: an air inlet that originates
a first airflo&v path that includes the oven chamber and then
the condensation chamber, an aeration vent that originates a
second ahflo» path that joins the first airflow path pnor to
or w&thin the condcnsal&on chamber after Ihc vapor &s

form&xi in the ovmt chamber. wherein 0&e jou&ed lira& a&rflow

path and second airflow path are configured to deliver the &o

inhalable aerosol formed in the condensation chan&ber
through the aerosol outlet of the mouthpiece to a user

In some embodiments, the oven is &vithin a body of the
device. The oven chamber may comprise an oven chamber
inlet and an oven chamber outlet Thc oven may fuflhcr &i

comprise a first valve at thc oven chamber inlet, and a
second vdhe at thc oven chamber ouilcn

1he oven may be conte&ned within a device housing In
some cases the body of the device may comprise the aeration
vent and/or the condenser The body of the device mny do

con&prise one or more air inlets The body of the device mny
comprise a hous&ng thai holds imd/or at lwtsi partially
contains onc or morc clemcnts of the dev&ce.

11&c mouthpuxc may bc conncciix! Io the body. Thc
mouthpiece may be connected to the oven 'I'he mouthpiece
may be connected to a housing that at least partially encloses
the oven. In some cases, the mouthpiece mny be separable
front the oven. the body, and/or the housing that Bt least
partially encloses thc oven The mou&hp&coe may co&npi&sc

dl lcdsi ont: of Ihc B&r &I&h:I, &hc inxanon vcnn B&lil Ihc
condenser. The mouihp&ccc may be integral Io Ihe body of
the device 'I'he body of the device may coinprise the oven.

h& some cases. the one or more aeration vents may
con&prise B valve. The valve may re ulate a flow rate of air
entering the dev&ce through the aeration vent. The valve mny &1

bc controflcd tl&rough a mechmucal m&d/or electncal con&rol
sv'sicni.

A vaporization dcv&ce conligurrxl io rapidly coul a vapor
may comprise: a body, a mouthpiece. an aemsol outlet. a
condenser v ith a condensation chamber, a heater. an nven io
with an oven chamber. a primary airflow inlet. and Bt least
one aeration vent prov&ded in the body. downstream of the
oven, and upstream ol'hc mouthp&cce.

FII 1 1 show s an example of a vaponzai&on device con-
ligurcd to rap&dly cool a vapor. The dcvme 100, may si
comprise a body 101 'I he body may house and/or integnste
with one or more components of the device The body may

house and&or u&tcgraie with a mouthp&cce 102. Thc mouth-
piece 102 may have an aerosol outlet 122. A user may inhale
the generated aerosol through the aerosol outlet 122 on the
mouthpiece 102. The body may house and/or integrate ivith
an oven region 104. The oven region 104 may comprise an
oven chamber where vapor formin medium 106 may be
pl»ccd lllc vdpo& lonlung nicdhnll nldy'lcludc IobBcco
and/or botanicals, with or without a sccondnry humectant. In
some cases the vapor forming n&ed&um may be contained in
a ren&ovable and/or refillable cartridge

Air n&ay be dra&vn into the device thmugh a prunary air
inlet IZI. The primary air inlet 121 mny be on an end of the
device 100 opposite the nn&uthpiece 102. Alternatively. the
pnmary a&r &nlet 121 nuiy bc adjacent Io the mouihpiccc 102.
In some cases, a pressure drop suflicmnt to pull air u&io thc
device through the prin&ary air inlet 121 may be due to a user
pufling on the mouthpiece 102.

'I'he vapor forming mediun& ie.g, vaporizable material)
may be heated in the oven chamber by a heater 105. to
generate elevated temperature as phases fvapori of the
tobacco or boian&cal and hu&ncctanl/vapor R&rmu&g compo-
nents. The hcatcr 105 nuiy tnntsfcr heat Io the vapor fonnu&g
medium through conductive. convective. and/or radiative
heat transfer I'he generated vapor n&ay be drawn out of the
oven region and into the condensation chamber 103a, of the
condenser 103 where the vapors may beg&n to cool and
condense into micro-particles or droplets suspended in air,
thus creat&ng thc imual Ibnnaiion ol'an aerosol, bclbrc bcu&g
drawn oui of the mouthpiece Um&ugh thc aerosol mnlci 122.

In some cases, relatively cooler air may be mtroduced into
the condensation chan&ber 103a. tl&rough an aeration vent
I U7 such that the vapor condenses more rapidly compared to
a vapor in a device &vithout the aeration vent 107. Rapidly
cooling the vapor may create B denser aerosol cloud bavin
part&cles n ill &I d&a&1&cicr of dvcragc nu&ss of less than 0&

equal to about I nucron,;md dc3&cad&ng on the m&xiure raiio
of thc vapor-fomnng hunux tant, part&clcs w&ih a d&ametcr of
average mass of less than or equal to about 0 5 mien&n

Also described herein are devices for generating an inhal-
able aerosol said device compnsin a body with a mouth-
piece at one end. an attached body Bt the other end com-
pnstng a condcnsat&on chamber. a heater, an oven, wherein
thc oven compnses a lirst &alvc ut thc a&rflow path at thc
pnmary airflow utlet of the ovm& chamber, and a scxond
valve at the outlet end of the oven chan&ber, and at least one
aeration vent provided in the body, downstream of the oven,
and upstream of the mouthpiece.

FICI. 2 sho&vs a diagrant of an alternative embodiment of
the vaporization device 200. The vaponzat&on device may
have a body 201. The body 201 may &ntcgraic w&th and/or
contau& one or more components ol'he dcv&cc. The body
may mtegrate with or be connected to a n&outhpiece 202

I'he body may comprise an oven region 2U4, with an oven
chamber Z04a bavin a first constncting valve 200 in the
primary air iniet of the oven chamber and B second con-
stncting valve 209 ai thc oven chamber outlet. Thc oven
ch&unbcr 204a may bc scaled w&th a tobacco or bota&ucdl
and/or In&mcxiangvapor lormu&g med&um 206 thcrcin. Thc
seal may be an air tight m&d,'or liquid t&ght seal. The heater
may be provided to the oven chamber w&th a heater 205 'I he
heater 205 may be in them&al conununication with the oven,
for example the heater may be surround&ng the oven cham-
ber during thc vaporization process Heater may con&ac& Ihe
oven. Thc hcaicr mdy bc wrapped around thc oven. Before
inhalation m&d bcfl&rc air &s drawn in tluough a pnmary air
inlet 221, pressure n&ay build in the sealed oven chmnber as
heat is continuallv added 1 he pressure may bu&ld due to a
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phase change ol thc vaponzable material. Elevatnl Icmpcra-
nire gas phases (vapor) of the tobacco or bomnical and
humcxlant/vapor forming components may be aclucved by
contimnlly adding heat to the oven I'his heated pressuriza-
Iltill prUCt:99 lllay'Cllt:rBlt: CVC11 lllgllCl witUlilllon rililOS

when the valves 2UU, 209 are opened during inhalation The
hi her saturation mtios may cause relatively higher particle
concentrations of gas phase humectant in the resultant
aerosol. When the vapor is dmwn out of the oven region and

I it
into thc condnisauon chamber 203U of thc condenser 203,
for example by Inhalation by the user, the gas phase humec-
tant vapors may bc exposed to addnional mr flnough an
aeration vent 2U7. and the vapors may begin to cool and
condense uito drop)cia suspcndcd m mr. As dcscribu! pre-
viously Ihe aerosol niay be dratvn thmugh the mouthpiece
222 by the user. This condensation process may be further
reined by adding an additional valve 2)0, to the aeration
vent 207 to further contml the air-vapor mixnire process.

FIG. 2 also illustrates au cxcmplary embodiment Uf thc zil

additional components which would be found in a vaporiz-
ing tlcvice, incluihng a power source or battery 211. a
printed circuit board 2)2, a temperature regulator 2)3, and
operational switches (not shown), housed within an internal
electronics housing 2)4, to isolate them from the damaging
efl'acts of the moisture in the vapor andtor aerosol The
additional components may be found in a vaporizing device
thai mdy or may not compose an aerahon vent as descnbed
dbottx

In some eiiiboduiients of the vaporization device. cont- IU

ponents of the device are user serviceable, such as the power
source or battery 'I hese components may be replaceable or
rechargeable

Also described herein are devices for generating an inhal-
dblt: ilCro9OI 9altl tlCV1Ct: ColllpllSillg d 11191 botlv, B illoulh- 39

piece liaving an aerosol outlet. a condensation chmnbcr
wiilun a condcnscr Bnd an airflow uilci and chiuuicl, an
attached second body, comprising a heater and oven with an
oven chamber. wherein said airflow channel is upstream of
the oven and the mouthpiece outlet to provide airflow du

tluough the device„across the oven. Bnd into the condensa-
uon chamber where an auxihary aerauon vent is providtxk

FIG. 3 shows a section view ol'9 vaporization device 300.
Thc dct icc 300 may compose a body 301. The body may bc
connected to or integral with a mouthpiece 302 at one end.
I he mouthpiece niay coniprise a condensation cltaniber
303a witlfin a condenser section 303 and an airflo~: inlet 321
and air channel 323. The device body may comprise a
proximally located oven 304 compnsing an oven chmnbcr
304U. Thc otca chamber may be ui thc body of Ihc device. U

A vapor forming medium 306 (c.g., vaponzable matcnal)
comprisin tobacco or botanical and huniectant vapor fornt-
ing medimn may be placed in the oven 'I'he vapor fornting
medium niay be in direct contact with an air channel 323
from the mouthpiece The tobacco or botanical may be s.
hcaicd by lmdtcr 305 surrounding the oven chamber, to
gt:lit:ldiC ClCVatt:il IClllpCldiillt: gBS pllasCS (Viipol) Of thC

tobacco or botanical and humectangvapor liinning compo-
nents and air dmswn in thmugh a primary air inlet 32), across
the oven. and into the condensation clmmber 303U of the io
condenser re ion 303 due to a user puffing on the mouth-
piece. Once in the condensation chamber where the gas
phase humectant vapors bcgui Io cool and condense uito
droplets suspended in air. additional air is allov,ed IU enter
tlnough acrauou vent 307, tlnis, once again creating 9 denser si
aerosol cloud having particles with a diameter of avensge
niass of less than a typical vaporization device without an

26
added aeration vent. before being drawn out ol'hc mouth-
piece tlu ough the aerosol outlet 322.

Thc dcvicc may compnscs a mouthpiece compnsuig an
aerosol outlet at a first end of the device and an air inlet that
onguiaics a lirsi airflow path: an ovni compnsuig ni oven
chaniber that is in the first airtlotv path and includes the oven
chamber and a heater for heatin a vapor forming medium
in the oven chamber and for forming a vapor therein. a
condenser comprising a condensation chamber in which the
Vapoi foflllS IllC illllBldblC dt:lUSOI, Bll BCrailon VCllt thai
originates a second airfkiw path that allov s air fbom the
aeration vmit Io loin Ihc lirsi airflow path pnor to or within
the condensation chamber and downstream from the oven
chamber Ihcrcby forming a )oined path. wherein thc Iotncxf

path is configured to deliver the inhalable aerosol formed in
the condensation chamber through the aerosol outlet of the
illoilthpiecc tt1 a llsei'he

device may comprise a mouthpiece comprising an
dcrosol outlet ill 9 first t:iltl lil tile ilt:vlctu Bll illr llllci Ihdl
originates a first airflow path„and an aemstion vent that
Unginatcs a second airflow path Ihai allows air fmm Ihe
aeration vent to join the first airflow path: an oven compris-
ing an oven chamber tint is in the first airflow path and
includes the oven chaniber and a heater for heating a vapor
forming medium in the oven chamber and for forming a
vapor therein. a condenser comprising a condensation cham-
ber ui which thc vapor Ibmis thc uihalablc aerosol and
wherein air from thc acrahon vent louis the lirst airflow path
prior to or within the condensation chamber and downstream
from the oven chamber thereby ftirniing a joined path,
v herein the joined path is conhgured to deliver the inhalable
aerosol tluou h the aerosol outlet of the mouthpiece to a
user. as illustrated in exemplary FIG 3.

Thc device may compnsc a body with onc or more
scttarablc components. For exmnple, the mouthpiece may be
scttarably attached Io Ihc botly composing thc condensation
chaniber, a heater. and an oven. as illustrated m exempLsry
Itiii I or 2

The device may comprise a body with one or more
separable components. For example, the mouthpiece may be
sc73arably attached Io Ihc body. Thc mouthpiece may com-
pose Ihc condensation chamber. and may bc anachixl Io or
immediately adjacent Io Ihc oxen and wluch is separable
from the body comprisinu a heater, and the oven, as illus-
trated m exempLsry lti(i. 3.

The at least one aeration vent may be located in the
condensation chamber of the condenser„as illustrated in
exemplary FIG. 1. 2, or 3. Thc at least onc acreuon vent may
comprise a tlurd valve in the airflow path of the at least one
aeration vcnk as illustrated ui exemplary FIG. 2. Thc first,
second and third valve is a check valve, a clack valve, a
non-rehirn valve, or a one-way valve In any of the preced-
ing variations. the first, second or third valve may be
mechaiucaliy actuated, electronically actuated or manually
dChlinCtl. OUC sklllctl ni lilt: Bit w 111 rCCOglllzC BIICr rCBtllllg
this disclosure thai Ibis deticc may bc modilicd in a way
such Ihai any one, or each ol Ihcsc opcnuigs or vcnn could
be configured to have a di tferent combination or variation of
mechanisms as described to control airflow. pressure and
temperature of the vapor created and aerosol bein gener-
ated by these device configuration~„ including a manually
Upcraicd opening or vcni wiih or without B valve.

Thc dcvicc may funher compnsc ai least onc of: a power
source. a printed circuit board, a switch, and a Icmpcraiure
regulator. Alternately, one skilled m the art would recognize
that each configuration previously described w:ill also
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accommodate sa&d power source /battery), switch. printed
circuit board. or temperature regulator as appropriate. in the
body.

'll&e dev&ce may be disposable when the supply of pre-
pacl aged aerosol-form&ng mixha is cxlmuslixb Allcrnalivcly,
the device n&ay be rechargeable such that the battery may be
rechargeable or replaceable, and/or the aerosol-fomting
media may be refilled, by the user/operator of the device.
Still further. the device may be rechar cable such that the

I& 1

battery may bc rcchargeablc or replaceable, an&Vor the
operator n&ay also add or refill a tobacco or botanical
component, &n adiht&on to a rclillablc or replaceable acrosol-
formin media to the device

As fl)us&rated in FIG. 1, 2 or 3. Ihe vaporization dcv&cc

may comprise tobacco or a botanical heated in said oven
chamber, where&n said tobacco or botanical further com-
prises bumectants to pmduce an aerosol comprisina gas
phase components of the humectant and tobacco or botani-
cal. Thc gas phase humectant and tobacco or bot&mical vapor
produced by said heated aerosol forming media 106. 206,
306 may further bc m&xed with air from a spccml serai&on
vent IU7, 207. 3U7 after ex&ting the oven area 104, 204, 304
and co&cong a condcnsauon chamber 103a, 203a, 303a to
cool and condense said gas phase vapors to produce a far
denser, thicker aerosol compns&ng more part&clcs than
would have otherwise been produced without the extns
cooling air. with a d&ameter of average mass of less than or
equal to about I micron

Each aerosol configumstion produced by mixing the gas &I&

phase &apors w&lh thc cool air may compose a d&fli:rm&l

range of particles, for example; with n diameter of average
mass of less than or equal to about 0.9 nucron; less than or
equal to about 0 8 micron, less than or equal to about 0 7

micron: less thm& or cx)ua) lo about 0.6 nucroni and c& cn an
aerosol compris&ng particle d&ameters of average mass of
less than or equal to about 0.5 micron.

'll&e possible variations and ranges of aerosol density are
great in tlmt the possible number of combinations of tern- so
peralurc, prcssure, tobacco or bota&ucal cho&ccs and humec-
tant selections are numerous. However. by excluding the
tobacco or bola&ucal cho&ccs and limiting Ihc temperatures
ran es and the humectant mtios to those described herein,
thc invm&lor has dmnonstralcd that tlus dev&cc v,&ll produce
a far denser. thicker aerosol comprising more particles than
&vould have otherv ise been produced without the extra
cooling air. &vith a d&ameter of avensge maw& of less than or
equal to about I micmn.

11&c lnm&ectant may comprise glycerol or vegetable glyc-
erol as a vapor-forming medium.

Thc hun&i:1:lant ma)'ou&pl)so props'Icnc gly'col i&s

vapor-formmg medium
In prcfcrred embodiments. &he lnunccuu&t nuiy compnsc a

ratio of vegetable glycerol to pmpylene glycol as a vapor-
fornung med&um. Thc rm&gcs of said ratio may vary belwecn
a ratio of about 100 0 vegetable o lycerol to propylene glycol
and a ratio of about 50:50 vegetable glycerol to propylene

lycol I he difference in preferred ratios within the above
stated range may vary by as little as I, ii&r example, said mtio
may bc about 99.1 vcgclablc glycerol to propylene glycol.
However. more commonly said mstios would vary in incre-
ments of about 5, ff&r cxamplc, about 95. 5 vcgelablc glycerol
to propylcnc glycol, or about 85.15 vcgclablc glycerol lo ss
pmpylene alycoh or alx&ut 55 45 vegetable glycerol to
pmpylene lycol

In a prcfc&rcx) emboduncnl Ihc ratio for Ihc vapor fonnu&g
medium v ill be between lhe nones of about 80 20 vegetable
glycerol to propylene glycol. and about 6040 vegetable
glycerol to propylene 8)ycol

In a most preferred elnbodiment. the ratio for the vapor
forming medium will be about 70:30 vegetable glycerol to
propylcnc glycol.

In any of Ihe prcfcrrixl embod&ments, thc hunumuu&t may
further comprise flavoring products 'I hese flavorings may
include enhancers comprising cocoa sohds, hcorice, tobacco
or botanical extracts, and various sugars. to name but a few

The tobacco or botanical may be heated &n the oven up to
its pyrolytic temperature. &vhich as noted previously is most
conunonly mcasurixi in the mage of 300-1000'.

In prclbrred embod&ments. tlu: tobacco or botanical is
heated to about 300" ( at most In other preferred embodi-
ments, the tobacco or botanical is heated to about 200" C at
most. In still other preferred en&bodinlents. the tobacco or
botan&cal is heated to about 160', at most. It should be
noted that in these lower tempemsture ranges (&300" C.),
pyrolysis of tobacco or bot;uucal does not typ&cally occur,
ycl vapor formation of ihe tobacco or bolan&cal componenls
and t)avoring products does occur In addition, vapor ti&r-

mat&on of the components of the hmnectant, mixed at
various ratios will also occur. resulting in nearly complete
vaporization. depending on the temperature„since propylene
glycol has a boilin point of about 180"-190" C, and
vcgclablc glyccru& wdl boil al approx&mately 280'-290'.

In st&ll other prefcrred mnbodinu:nts, thc aerosol produced
by said heated tobacco or botanical and lnuuectant is mixed
v ith air provided throu h an aeration vent.

In still other preferred embodiments, the aerosol produced
by sa&d heated tobacco or botanical and humectant mixed
v ith air, is cooled to a temperature of about 50"-70" C, at
most, and cvcn as low as 35'. beforecx&1&ng flm moulh-
p&ecc, dcpcnihng on lhc air temperature bc&ng nuxcx) u&lo Ihc
condensation chamber. In some mnboduncnts, the tempera-
ture is cooled to about 35'-55" ( at most, and may have a
fluctuating range of about 10" ('r more within the overall
range of about 35"-70" (1

Also described herein are vaporization devices for gen-
craung m& inhalablc aerosol composing a un&quc oven
conligurat&on, whcrcin smd oxen comprises an access lid
anti iu& aux&ha&y dc&anon vent local&:11 %&fluu Ihc turflow
channel immediately downstream of the oven and before the
aeration chamber In this conhguration, the user may directly
access the oven by renn&ving the access lid, providing the
user w&th the abiiity to recharge the device with vaporization
malcrial.

In addition, havu&g thc ad&led acrat&on vent &n thc airflow
chiu&ncl inuncd&ately aflcr the o& cn and ahead ol'he vapor-
ization chamber provides the user with added cimtrol over
the amount of air enterina lhe aeration chamber downstream
and the cooling rate of the aerosol before it enters the
aeration chamber.

As no&cd &n FIGS. 4A-4C, the dcv&cc 400 may comprise
a body 401, lmving an mr u&lcl 421 allow&ng uuual air lbr thc
hcanng process &nlo Ihe oven region 404. Aflcr hcaung thc
tobacco or botanical, and humectant fheater not sho&vn), the
gas phase lnunectm&t vapor generated nlay travel down the
a&rflow chmulei 423, passing the added aemstion vent 407
v herein the user may selectively increase airflov into the
hcatcd vapor. Thc user nuiy sclcct&vely &ncrcasc and/or
dimrcasc the airflow to the heated vapor by controlling a
valve in communication with Ihc acrauon vent 407. In some
cases, the device n&ay not have an aeration vent Airflow into
the heated vapor through lhe aeration vent may decrease the
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sapor temperature bclorc exiting Ihc mrfiow chaiuicl al thc
outlet 422. Bnd increase the condensation mte and vapor
dciisilv bv ih:izcdsiiig lhc didillctcr of flic vapor pBiliclcs
within the aeration chamber (not shoivn), thus pmducing a
Ihickcr. denser vapor compared lo thc vapor generated by a

device without the aeration vent. 'I'he user may also access
the oven chamber 404a to recharge or reload the device 400,
through an access hd 430 provided therein, making the
device user serviceable The access lid may be provided on

111
d dcvicc with or UilhoUI till Bcralioii vein.

Provided herein is a method for generating an inhalable
aerosol, Ihc method comprisuig. providuig an vaporization
device. wherein said device pmduces a vapor comprisiag
particle diamctcrs ol'average mass of about I nncron or less,
wherein the vapor is fornled by heating a vapor fornling
medium in an oven chamber of the device to a firs tem-
perature below the pyrolytic temperature ot the vapor fornl-
in mediunt. and cooling the vapor in a condensation
clrdmber to a tmnperaturc below the lira 1 temperature, bcforc
exiting an aerosol outlet of said device.

In some embodunmits llm vapor may be cooled by nuxing
relatively cooler air with the vapor in the condensation
chamber during the condensation phase, after leaving the
oven, ivbere coildeilsatioil of the gas phase humectailts
occurs more rapidly due to high saturation ratios being
achieved at the moment of aeration, producing a higher
concenlralion of smaller particles, w ilh fcwcr by-producls,
in a denser aerosol, tlrdn would nonually occur ui a standard
vaporization or aerosol genemting device ul

In some embodiments, formation of an inhalable aerosol
is a two-step process The hrst step occurs in the oven where
the tobacco or botanical and humectant blend is healed lo an
elevated temperature. At the elevated tempemture, evapom-
tioil happmls Ihsler than at room temperature imd lhc uvcn is
cluunbcr Iills with the vapor phase of lhe humcxtanls The
llUiiiccldill will coiniilUc 10 cvlipoldlc Uillil tile pililial prcs-
sure of the lnunectant is equal to the saturation pressure At
this point, the gas is said to have a sanlration ratio of I

(S=PpaltIBI/Psst). do

In the second step. the gas leaves the oven chmnber,
passes to a condensation chiunbcr ui a condenser and beguis
10 cool. As lhc gas pllasc viipor cools, flic mltUldlioii plcssUrc
also goes down, causing Ihc saturation ratio lo nsc. and thc
vapor to condensate, forming droplets. Ns/hen cooling air is
intmduced, the large tenlperature gradient between the tv 0
fluids mixing in a confined space leads to very rapid coolin,
causing high saturation ratios, small particles. and higher
concentrations ol smaller particles. forming a llucker. denser
1 Bpor cloud. 0

Provided hcrcin is a method fir generating im iohalable
aerosol comprismg a vaporization device having a body
with a nloulhpiece at one end, and an attached body at the
other end comprising: a condenser lvith a condensation
chamber, a heater. an oven with an oven chmnber. Bnd at 11

least one acratiou vent provided ui the body, downstream of
Ihe os cn, and upstream of llm mouthpiece, vhcrem lobacco
or bonmicdl compnsing a humectant is healed m said oven
chamber to produce a vapor comprising Bas phase humtm-
tants SC

As previously described, a vaporization device bavin an
auxiliary aeration vent located in the condensation chamber
capable of supplying cool air (rclalivc lo lhc healed gas
components) to the gas plrdsc vapors and tobacco or bonuu-
cdl components exiting Ihc oven region, may be ulihzed 10 ss
pmvide a method for generating a far denser, thicker aerosol
comprisin nlore particles than would have otherwise been

produced without the exud cooling air. with a diameter of
average mass of less than or equal to about I micmn

In another aspect, pmvided herein is a method for gen-
erating ml inhalable aerosol comprising a vaporization
device. having a body with a mouthpiece at one end. and an
attached body at the other end comprising: a condenser with
a condensation chamber. a hcalcr, au ovmi with an oven
chamber, wherein said oven chamber I'urthcr compnscs a
first valve in the airfloiv path at the inlet end of the oven
chanlber, and a second valve at the outlet end of the oven
chanlber; and at least one aeration vent pmvided in said
body, downstream of the oven. and upstream of the mouth-
piece vvherein tobacco or botanical comprising a humectant
is hcatcd in maul oven chamber to produce a vapor compns-
iug gas phase humixtants.

As illustrated in exemplary 111(i 2, by sealing the oven
chanlber 204a ivith a tobacco or botanical and humectant
vapor forming medium 206 therein, and applying heat ivith
the heater 205 during the vaporization process. before inha-
lation and air is drawn in tluuugh a primary air inlet 221. the
prcssure will build in the oi cn chamber as heat is continually
added with an clectromc healing circuit generated tluough
the combination 0 f the battery 211. printed circuit board 212,
temperature regulator 213. and operator controlled sivitches
(not shown), to generate even greater elevated temperature
gas phase inunectants (vapor) of the tobacco or botanical
and Inuuectant vapor forming components. This heated
prcssunzalion pmccss gcncralcs even higher saturation
ratios when the valves 208. 209 arc opcucd dunng inhala-
tion, which cause higher particie concentrations in the
resultant aerosol, vvhen the vapor is draivn out of the oven
region and into the condensation chamber 203a, where they
are again exposed to additional air throu h an aeration vent
207. and the vapors be in to cool and condense into droplets
suspendixl in air, as desvnbed previously befiire thc aerosol
is withdrliwn tluough thc moudipiccc 222 Thc uivcntor also
notes that this condcnsnnon process may bc I'urthcr rcftncxI

by adding an additional valve 210, to the aeration vent 207
to further control the air-vapor mixture pmcess.

In some embodiments of any one of the inventive meth-
ods. the first. second and/or third valve is a one-v ay valve,
d cllcck v live.,;I cldck 1 dl 1 c, or il iii1il rclUril v 0vc. 11lc Inst.
second and/or tlurd salve may be mcclrdnically actuated.
Thc first. Scxond and/or tlurd valve may bechxtronicdlly
actuated '[Ile first, second anrgor third valve nlay be auto-
matically actuated. 'tile first, second and/or third valve inay
be manually actuated either directly by a user or indirectly
in response to an input conmland fmm a user to a control
system llmt actuates the Iirst. second Bnd/or third valve.

In other aspects ol'hc ulvenlivc methods, said device
iiirlhcr composes al least one of: a power source, a pnnlcxI
circuit board, or a temperature re ulator

In any of the preceding aspects of the inventive method,
one skilled in the art will recognize after readin this
disclosure that this method may be modifie In a way such
that any onc, or eaCh of these openings or vents could bc
configured to have n dillcrcnl combinauon or venation of
mccharusms or clcclronics as dcscnbed to control mrllow.
pressure and temperature of the vapor created and aerosol
beulg genemsted by these device coniigurations, including a
manually operated opening or vent with or without a valve.

The possible variations and ranges of aerosol density are
great in that the possible number of lmnpcralure, prcssure,
tobacco or botanical choices and humectant selections and
combinations arc numerous. Howcvcr, by excluding Ihe
tobacco or botanical choices and limiting the temperatures to
within the ranges mid the humectant ratios described herein,
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Ihe u&vcn&or has demonstra&cd a mc&hod lilr generatm a Pdr
denser, thicker aerosol comprising, more particles than
would have otherwise been produced without the extns
cooling air. &vith a diameter of average mass of less than or
equal to I micron.

In some embodiments of the inventive methods. the
humcw&ant compnscs a rauo ol'e c&able glycerol lo pro-
pylcnc glycol as a vapor-fonnulg mednun. The rimgcs of
said ratio will vary between a ratio of about 100 0 vegetable

lycerol to propylene glycol and a matin of about 50:50 &B

vegetable glyce&ol to propylene glycol. 'I'he difl'erence in
preferred ratios with&n the above stated mange may vary by
as little as I, for example. said mstio may be about 99:I
icgctablc glycerol to propylcnc glycol. However, morc
conuuonly said rauos would vary in u&crcmen&s ol', for
example. about 95 5 vegetable glyce&ol to propylene glycol,
or alx&ut g5 15 vegetable glycerol to propylene glycok or
about 55 45 vegetable glycerol to propylene glycol.

Because ve etable lycerol is less volatile than propylene
lycol, it will recondense in L&rester proportions. A hurnec- Io

tan& w&th higher conccn&ra»ons of glycerol will gcncrate a
tlnckcr aerosol. The add»&on ofpropylene glycol v &il Iced lo
an aerosol v ith a reduced concentration of condensed phase
particles and an increased concentnstion of vapor phase
effh&ent This vapor phase eflluent is often perceived as a
tickle or harslmess in the throat when the aerosol is inhaled.
To some consumers, vary&ng degrees of this sensation may
bc dcs&rablc. The rauo ol'cgctable glycerol to propylmlc
glycol may bc mampulatix! to balance aerosol thwkness with
the ri ht amount of "throat tickle I&i

In a preferred embod&ment of the method, the ratio for the
vapor fornung medimn w&11 be benveen the ratios of about
g0:20 vegetable glycerol to propylene glycoL and about
60:40 vegetable lycerol to propylene glycol.

In a most preferred cmbodnuen& of thc mc&hod, thc rat&o li
for Ihc vapor lbnn&ng nnxhum will bc abou& 70.30 vegetable
glycerol to propylene glycol. On will env&sion that Iherc w &ll

be blends v ith varying ratios for consumers with varying
preferences

In any of the preferred embodiments of the method. the do

humectant further comprises flavoring products. These fla-
iollugs iiu:1&ah: cuhauccrs silch Bs cocoa soluls. 1&corlcc,

tobacco or botan&cal cxtrac&s, m&d venous sugars. to name B

In some embodiments of the &nethod, the tobacco or d

botanical is heated to its py&olysic temperature
In preferred embod&ments of the method. the tobacco or

botanical is heated to about 300" C. at most.
In o&hcr preferred embodimcn&s of Ihe mc&hod. the

tobacco or botan&cdl &s hca&cd to Bbuut 200'. Bt most In o

sull other embod&ments of the medlod, &he tobacco or
botanical is heated to about 160" ('t most

As noted previously, at these lov:er temperatures. /&300"
(21. pyrolysis of tobacco or botanical does not typically
occur. yet vapor formation of the tobacco or botanical ls
components and flavonug pmducts does occur. As may bc
inferred from thc da&a supphed by Baker ct al.. Bn aerosol
produced at these tcmpcra&urea &s also substant&ally frcc
fmm I lofl'man analytes or at least 70'%ess I lotfman ana-
lytes tlmn a con&mon tobacco or botanical cigarette and ic
scoressignihcantly better on the Ames test than a subsmnce
enerated by burning a common cigarette. In addition, vapor

formation of &hc components of &he humcc&anl, nuxu! a&

iarious rat&os w&ll also occur. resulung ul nmirly complete
1 spoils&it&in&, ilcpcudulg ou fllciculpcldiurc, su&co propvicuc si

lycol has a bo&ling point of about ISO"-II)0" ('nd
vegetable glycerin w&ll boil at approximately 260"-290" C.

In any one of thc preceding methods, sa&d inlmlablc
aerosol produced by tobacco or a botanical comprising a
hunlectant and heated in said oven produces an aerosol
comprising oas phase humectants is fi&rther mixed with air
provided tluough an aeration vent

In any one of the preceding methods. said aerosol pro-
duced by saul hca&ed tobacco or botarucal and humiwtan&
nuxcd with Bir, is coolcxl to d tempera&ure ol'bout50'-70'',

and even as loiv as 35''.. before exiting the mouthpiece
ln some embodiments, the temperature is cooled to alx&ut
35'-55" ('t nlost, and may have a tluctuat&ng range of

about 10" C, or un&re within the overall range of about
35"-70" C.

In some cmbodimcn&s of the method, thc vapor compos-
ing gas phase humcc&ant mdy be m&xcd w&th air to produce
an aerosol comprising particle d&mneters of avensge mass of
less than or equal to shorn I nucron

In other embodiments of the method, each aerosol con-
figurat&on produced by nlixing the gas phase vapors with the
cool a&r may comprise a difl'erent ran e of part&elec. for
example: with a d&amcter of average mass of less tlmn or
equal &o about 0.9 m&cron. less &hm& or equal to abou& O.g

nucron; less than or equal to about 0 7 mic&o; less than or
equal to about 0.6 micmn; and even an aerosol comprising
particle diameters of average mass of less than or equal to
about 0.5 micron.

Cartridge Design and Vapor &/eneration from Material in
Cartrxlgc

In some cases. B vaporize&ion dev&ce may bc conligurcd &o

generate an inhalable ae&osol A device may be a self-
contained vaporirafion device The device may comprise an
elongated body which hmctions to complement aspects of a
separable and recyclable cartridge v, ith air Inlet channels, air
passages. multiple condensation chambers. flexible heater
contac&s, and multiple aerosol cutie&s. Add&t&onally, &he

cartndgc may bc conligurcd for ease of manufacture and
dssculblyi

Provided herein is a vaporization device for generating an
inhalable aerosol '11&e device may comprise a device body,
a separable cartridge assembly hirther comprismg a heater,
at least one condensation chamber„and a mouthpiece. The
dcv&ce provnlcs for compact assembly aud disassembly of
components with detachable coupl&ngs, ovcrhcat shut-uff
pro&cct&on filr &hc rcs&stivc hca&ulg clement, an a&r u&lel

passage (an enclosed channel) formed by the assembly of
the device body and a separable cartridge: at least one
condensation chamber within the sepamble cartridge assem-
bly: heater contacts; and one or more refilLsble, reusable,
and/or recyclable components.

Provided hcrcu»s a dcvicc for gencrauug im inhalable
aerosol compnsulg. B dcv&ce body compns&ng a cartndge
receptacle: a cartridge comprising a storage compartment,
and a channel integral to m& exterior surface of the cartridge,
and an air inlet passage formed by the channel and an
internal surface of the cartridge receptacle v hen the car-
trnlgc is u&sertcd u&to &hc cartndge receptacle. Thc cdrtnd c
uuly'e lii&lucil froul d ulctal, pi&st&c. cclduuc. Buiffol
coulpositc in&i&c&1al. Thc s&oi'ilgc con&pa&uncut uldv'okl &I

vaporirable material. I&1(i. 7A shows an example of a
cartudge 30 for use in the device. The vaporizable material
may be a liquid at or near roon& tempemture. In some cases
the vaporirsbie material may be a liquid below room tem-
pcralurc. The channel may form a lira& side of thc mr u&lc&

passage. and an in&crnal surlhcc of thc cdrtndgc recap&acle
may iilm& a second s&dc of thc air inlet passage, as illus&ra&cxi

in various non-linliting aspects of 11(ig. 5-6D. 7C, IIA. Nl,
and IUA
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Provided heron»s a device for generatu&g an iuhalablc

aerosol. 1he device may comprise a body that houses,
contains. and or integrates with one or more componiuits of
the device The device body may comprise a cartndge
receptacle. The cartridge receptacle may comprise 0 channel
integral to an interior surface of the cartridge receptacle: and
an mr inlet passage formed by the channel mul mi cxtenial
surface of lhc cartndgc when the cdnrid 0 is u&sar&ed inlo
the cartridge receptacle A cartridge may be fitted and/or
inserted into the cartridge receptacle. 11&e cartridge may lo

have a fluid storage compartment 'lite channel may forni a
first side of the air inlet passage. and an external surface of
the cartridge forms a second side of the air inlet pass&ge. The
Chdiu&CI I&IBV Coi&lpr&9C Iil ICBS& 0&&E'. Of. II gloo&C: s tioiigh, II

lrack; a dc&&ross&on, a dean a liirrow, a lrm&ch. a crease. and
a gutter I'he integral channel may comprise walls that are
either recessed into the surface or protnide from the surface
where it is formed I'he internal side walls of the channel
may form additional sides of the air inlet passage. The
channel may have a round. ovaL square, rectan uiar, or other &0

shaped cross section. Thc clianncl may have 9 closed cross
sccnon. 11&e channel may beabout 0.1 cm, 0.5 cm, I cm, 2
cm. or 5 cm wide '11&e channel may be about 0 I nun. 0 5

n&m. I mm, 2 mm. or 5 nim deep The clmnnel may be about
0 I mn, 0 5 cn&. I cm, 2 cm, or 5 cm kmg 'I'here mav be at
least I chaiuiel.

In some embodiments, the cartridge may further comprise
second air passage in flu&d communication with lhe mr

inlet passage lo the fluid stomgc compdruncnl, wherein thc
second air passage is formed thmugh the material of the io
cartridge

11(ig 5-7('how various views of a compact electronic
device assembly 10 for generating an inhalable aerosol The
compact electmnic device 10 may comprise 0 device body
20 withe cartnd ercccptaclc 21 forreccivinga cartndgc30. &I

Thc device body may have a square or rcmtangular cross
sccnon. Altcmativcly. thc cross sect&on of the body may be
any other regular or irregular shape. 'I he cartridge receptacle
n&ay be shaped to receive an opened cartridge 30a or "pod".
The cartridge may be opened when a protective cap is do

renioved from a surface of the cartridge. In some cases. the
caruidge may be opcncd when a hole or opemn is formed
on a surface of the cartndgc. Thc pod 30a may bc uiscrted
inio dn open end of lhc carlndgc rimeptacle 21 so thai an
exposed first heater contact tips 33a on the heater contacts
33 of the pod make contact with the second heater contacts
22 of the device body„ thus fomting the device assembly 10.

Referring to FI(i. 14, it is apparent in the plan view tlmt
when lhc pod 30a &s inscrtixi into the notchcxl body of the
cartridge receptacle 21, thc clianncl air u&lct 50 is lefi 0

cxposcd. Thc size ol'hc channel air inlet 50 may be vened
by altering the configuration of the notch in the cartndge
receptacle 21

The device body may fiirther comprise a rechar cable
battery, a punted circuit board /PCB) 24 containing a &9

Il&ICI'i&COI&ll'Olk:I'ith ll&C Operdliiig log&C B&ld Siiilwd&C

instrucuons for the device, a pressure switch 27 for sensing
lhc l&9cr 9 piifliilg Bc&loll 10 dclivan: lhc healer ci&ciiil, Bi&

indicator light 26, charging contacts (not shov n). and an
optional charging niagnet or n&agnetic co&&tact /not shown). Io
The cartridge may further comprise a heater 36. The heater
may be powered by the rechargeable battery. The tempem-
turc of the heater may bc controlled by lhe m&croconlrollcr.
Thc healer may bc auachcd to a lirsi end of the cartridge

Ill 90&1&C oi&&bod&&I&cilia, lhc 1&Cd&a'I I&isv Coi&lp&ISC 9 lli a&CI Ss

chamber 37, a first pair of heater contacts 33, 33L a fluid
wick 34. and a resistive heating element 35 in contact v ith

thc &vick. Thc lirsl pair ol'healer contacts may compnsc thin
plates aflixed about the sides of the heater chamber. The fluid
w&ck and resist&ve hcaung clcnu:nt may be suspcndcxl
between the heater contacts.

In some embodiments. thcrc may bc iwo or morc rcs&suvc
heatin elements 35, 35'nd uvo or n&ore wicks 34, 34'n
some of the embodiments, the heater contact 33 may com-
prise: a flat plate; a male contact: a feniale receptacle. or
both: a flexible contact and/or copper alloy or another
elcctncally conductive ma&anal. The lira& pair ol'eaier
contacts may further comprise a formed shape that may
compnsc a lab /C.g., fl;mgc) basing 9 flcxiblc spruig value
that extends out of the heater to complete a circuit with the
dcvicc body. The lirst pair ol healer contact may bc a heal
sink that absorb and dissipate excessive heat produced by
the resistive heatin element. Alternatively. the first pair of
heater contacts may be a heat shield that protects the heater
chamber from excessive heat produced by the resistive
hcauug clement. Thc lirst pair of hcatcr contacts may bc
press-fit to an attaclunent feature on the exterior wail of the
lirst cud of the cartridge. The heater may cnclosc a lirsl end
of the cartridge and a first end of the tluid storage compart-
Il&C&11.

As illustrated in the exploded assembly of I'l(i 7B, a

hcalcr enclosure may comprises two or morc heater con&eels
33, each comprising a flat plate v hich n&ay be machined or
stamped from a copper alloy or sunilar electrically conduc-
tive material I'he flexibility of the tip is pmvided by the
cut-away clearance feature 33b created belo~ the male
contact point lip 33 a which cap&lahzes on lhe Inherent spnng
capacity of the metal sheet or plate material. Another advan-
tage and improvement of Ibis type of contact &s thc rcduccxl
space requirement. simplihed constmction of a spring con-
tact point /versus a pogo pin) and ihc easy ol'assembly. Thc
heater may comprise a first condensation chamber The
heater may comprise nu&re one or more additional conden-
sation chambers in addition to the first condensation cham-
ber. The first condensation chan&her may be formed along an
exlcnor wall ol thc carlndgc.

In some cases. the cartridge 1e.g., pod) is configured for
case of manulhcluruig and assembly. Thc cdrtndgc msy
compnsc an eiwlosure. Thc enclosure may be a lank. Thc
tank n&ay coinprise an interior fluid storage compartment 32
'I'he interior fluid storage compartment 32 which is open at
one or both ends and comprises raised rails on the side edges
45b and 46/&. The cartridge may be formed from plastic,
metal, composite, and/or a ceramic matenal. Thc cartndge
may be ngid or flcxible.

Thc lank may Ibrlher comprise a sct of lira& hcatcr contact
plates 33 formed fron& copper alloy or another electrically
cmiductive material. having a thin cut-out 33b below the
contact tips 33a /to create a flexible tab) which are aifixed
to the sides of the first end of the tank and straddle the
open-sided cnd 53 ol'hc tank. The plates may aflix to pins.
or posts as shown u& FI( L 7B or 5, or may bc auached by
011&CI Co&1&i&loll Il&CBI&9 SOCI& B9 Coi&lprcsS&0&1 bCIICII&h lllo
enclosure 36 A fluid ivick 34 having a resistive heating,
element 35 wrapped amund it, is placed between the first
heater contact plates 33, and attached thereto. A heater 36,
comprising raised internal ed es on the internal end /not
9110&vil). 9 lilt&1 I&iixlilg zot&C /uot show&1), Biul priilldiy
condensation charuicl covers 45a thai slide over thc m&la 45b
ou lhc s&dcs of Ihe lank on the lira& half of Ihc tank, crea lu&g

a prin&a&y condensation channel&chamber 45 In addition, a
small male snap feature 306 located at the end of the channel

NJOY Exhibit 1001.049



US 10,709,173 B2
3i

cover is conligurcd I'all utto a lbmalc snap Ibature 39a,
located mid-body on the side of the tank, creating, a snap-ht
assembly

As will be further clarified beloiv, the combination of the
open-sided end 53, the protniding tips 33a of the contact
plates 33. the fhiid wicl 34 having a resisrive heating
clciticilt 35, or&closed ill tile oper& clif of tile fluid stot'tigc
tank. under Ihc hcatcr 36, with a Ilun mixuig zone thcrcin,
creates an efficient heater system. In addition. the printery
condensation channel covers 45a which slide over the mails ic
45/& on the sides of the tank create an integrated, easily
assembled„primary condensation chamber 45. all within the
heater at the first end of the cartridge 30 or pod 30a.

In some cmboihments of thc device, as illustrated in
FIGS. 9A-9L, Ihe hcatcr may encloses at least a first end of I

the cartrid e 1'he enclosed first end of the cartridge may
include the heater and the interior fluid storage compart-
ment. In some embodiments, the heater further comprises at
least one first condensation chamber 45.

FIGS. 9A-9L show diagramed steps that mat be per- zo

formed Io assmnblc a cartomizcr and/or mouthpiece. In A-B
thc fluid storage comparuncnt 32a may bc onmttol such Iliat
the heater inlet 53 faces upward The heater contacts 33 may
be inserted into the fluid storage compartment. Iilexible tabs
33a may be inserted into the heater contacts 33 In a step D
the resistive heating element 35 may be wound on to the
&sick 34. In step E the wick 34 and heater 35 may be placed
on the fluid storage compartment. Onc or more free ends of
the heater may sit outs&dc thc hcaier contacts. Tlm onc or
more free ends may be soldered in place, rested in a groove, so

or snapped into a htted location. At least a fraction of the one
or more free ends may be in comnnuiication with the heater
contacts 33. In a step F the heater enclosure 36 may be
snapped in place. The heater enclosure 36 may be fitted on
thc fluid storage compartment. Step G shows thc hcatcr &s

enclosure 36 is in place ou Ihc fluid siorage compartment In
step H Ihc fluid storage compartment cim be flippcd over. In
step I the mouthpiece 31 can be fitted on the fluid stonsge
compartment. Step .I shows the mouthpiece 31 in place on
the fluid storage compartment. In step K an end 49 can be so
fitte on the fluid storage compartment opposite the mouth-
piece. Snp L shows n fully assembled cartridge 30. FIG. 7B
shows an cxplodcxi vww ol'he assembled cartridge 30.

Depending ou the size of thc hcatcr and/or lmatcr chtun-
ber, the heater may have more than one wick 34 and resistive
heating element 35

In some embodiments, the first pair of heater contacrs 33
further comprises a formed shape that comprises a tab 33a
having a flcxiblc spnng value that cxtcnds out of thc heater.
In some cmboduncnts, thc cartnd c 30 compuses hcatcr o

contacis 33 wluch arc imcrted into Ihc cartridge receptacle
21 of the device body 20 wherein, the flexible tabs 33a insert
into a second pair of heater contacts 22 to complete a circuit
&vith the device body. The first pair of heater contacrs 33 may
be a heat sink that absorbs and dissipates excessive heat &s

produced by thc resisuve heating element 35. The lirst pmr
of hcaicr contacts 33 may be a brut slueld thai protects thc
hcatcr Chamber from exccssivc heat produced by flte resis-
tive heatiim element 35 I'he first pair of heater contacts may
be press-fit to an attachment feature on the exterior wall of io
the first end of the cartndge. The heater 36 may enclose a
first end of the cartridge and a first end of the fluid stomsge
compartment 32ii. The heater may comprise a lirst condmt-
sation chamber 45. The hcaicr may compnsc at lens! Oue
additional condcnsatiou el&amber 45. 45L 45", ctc. The lirst ss
condensation chan&her may be formed along an exterior wall
of the cartridge.

36
In still other embodiments of tlm devi cc, the canrxlgc may

further comprise a nu&uthpiece 31„wherein the mouthpiece
comprises at least one aerosol outlet channel/secondary
condensation chamber 46; and at least one aerosol outlet 47
Thc mouthpiccc may bc auached to a second end of thc
cartridge. 'I'he second end of the cartridge with the mouth-
piece may be exposed &shen the cartridge is inserted in the
device I he mouthpiece may comprise niore than one sec-
ond condensation chamber 46„46L 46"„etc. The second
condensation chamber is fomied along an exterior wall of
the cartridge.

Thc mouthpiccc 31 may cnclosc thc second cnd ol'hc
cartridge and interior tluid store e compartment. 'I'he par-
tially assemble&i (c.g.. mouthpiece rmuovixl) uiut may be
inverted and filled with a vaporizable fluid thmugh the
opposite. remaining (second) open end. Once filled. a snap-
on mouthpiece 31 that also closes and seals the second end
of the tank is inserted over the end. It also comprises raised
internal cdgcs (not shown), and aerosol outlet channel
covers 46a that may slide over the rails 466 h&cated on the
sides of tire sccolld i&elf of lllc tallk, crcatlllg rx:rosol oifilcI
channels/secondary condensation chambers 46 'lite aerosol
outlet chmutels/secondary condensation chan&hers 46 slide
over the end of primary condensation chan&ber 45, at a
transition area 57, to create a junction for the vapor leaving
the primary chamber and proceed out through the aerosol
outlets 47. at thc end of Ihc aerosol outlet channels 46 and
user-cnd of the mouthpiccc 31.

'I'he cartridge may comprise a first condensation chamber
and a second condensation chan&her 45. 46 1'he cartridge
may comprise ntore than one first condensation chmnber and
more than one second condensation chamber 45. 46, 45( 46',
etc

In some cmbodunents of the device. a lirst condensation
chamber 45 may bc Ibrmcd along the outs&dc of thc cartndge
fluid storage compartment 31. In some cmbodimcnis of Ihe
device an aemsol outlet 47 exists at the end of aerosol outlet
chan&her 46 In some embodiments of the device, a first and
second condensation chamber 45„46 may be formed along
the outside of one side of the cartridge fluid storage com-
parnnent 31. In some cmbodnnents thc second condensation
chtunbcr may bc mi aerosol outlet chumbcr. In some cmbodi-
mcnts another pair ol'irst and/or a&mond condensation
chan&hers 45L 46's formed along the outside of the cartridge
tluid storage compartment 31 on another side of the device
In some embodiments another aerosol outlet 47'ill also
exist at the end of the second pair of condensatinn chambers
45(

46'n

any onc ol'hc embodunents, the first condensation
chamber and the second condcnsauou chamber may be in
fluid comnnuiication as illustrated in lil(i 10G

In some embodiments, the mouthpiece may comprise an
aerosol outlet 47 in lhiid conununication v ith the second
condensation chamber 46. The mouthpiece may comprise
morc than onc aerosol outlet 47, 47'n fluid commuiucation
with more than onc thc second condensation chrmibcr 46.
46'hc mouthpiimc may enclose a second cnd ol'hc
cartndge and a second end of the fluid storage compartment

In each of the embodiments described herein, the car-
tndge may comprise an airflow path comprising: an air inlet
passage, a heater: at least a first condensation chamber; an
aerosol outlet chamber. and mt outlet port. In some of Ihe
embodiments described hcrcui, the cartrulge compnscs an
airflow path comprising. an mr uriel passugc. a hcaicr. a first
cmtdensation chamber: a secondary condensation chamber;
alii;lli Ollt)CI poft
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In still other mubodnuents descnbed harem the cartndgc

may comprise an airtlow path comprising at least one air
llilCI p;lssage: '1 lie'itCi"I 'lt ICQS I OI1C fll'St ColldeilsQtioll Cllalll-
ber: at least one secondary condensation chamber; and at
least one outlet port.

As illustmsted in FICiS. 10A-)UC, an airflow: path is
crea tcxl when Ihc user draws on Ihe mouthpiece 31 Io create
d SilC(loll (C.g . B pULI). Wlllcll CSSCiltlallv pUIIS Bll Illroilgll IllC

channel air inlet opening 50, through the air inlet passage 51,
and into the heater chamber 37 thniugh the second air IQ

passaae (tank air inlet hole) 41 at the tank air inlet 52, then
into the heater inlet 53. At this point, the pressure sensor has
sensed the user*a pulK and activated the circuit to the
rcsisnvc hcatuig clement 35, wluch ui turn. bcgms to en-
cratc vapor Ibom thc vapor fluid (e-tutee). As mr enters thc
heater inlet 53, it begins to mix and circulate in a narrov
chamber above and around the ivick 34 and between the
heater cnntacts 33, generating heat, and dense, concentrated
vapor as it mixes in the flow path 54 created by the sealing
stnicture obstacles 44. FICI. 8A shows n detailed view of the IQ

scaling structure obstacles 44. ()Itimatcly thc vapor may be
draw il. Oilt Of tile lied let dlollg dll all pilrit 55 llCtir IllC

shoulder nf the heater and into the primary condensation
chamber 45 where the vapor expands and begins to cool As
the expanding vapor moves along the airtiov path. it ntakes
a transition from the primary condensation chamber 45
tlu ough a transition area 57. creating a junction fiir the vapor
leavuig the pnmary chtunbcr, and cntcnng thc second vapor
clrdmber 46, aud procccds out tluou h the aerosol outlets 47,
at the end of the mouthpiece 31 to the user iil

As illustrated in I'l(i) I UA-10(L the device may have a
dual set nf air mlet passages 50-33. dual first condensation
chambers 55/45. dual second condensation chambers and
aeration channels 57/46. and/or dual aerosol outlet vents 47.

Altematii cly, the dcvicc may have an airflow path corn- is
pnsuig. an air uilct passage 50. 51. a second air passe e 41,
a heater clmmber 37, a lirst condcnsauon clxunbcr 45, a
second condensation chaniber 46; and/or an aenisol outlet
47

In some cases, the devise may have nn airflow path dn

contprising: more than one air inlet passage: more than one
second air passage, a heater clrdmber, more (lain Une first
condensation chamber, more than onc sncond condensation
clrdmber; and morc than one aerosol outlet as clearly illus-
trated in liKiS. IUA-10(:

In any nne of the embodiments described herein, the
heater 36 may be in fhiid communication with the inrerrml
fluid storage compartment 32a.

In each of thc cmboduueuts described herein. rite ihnd
storage comparunent 32 is in fluid conunumcation with the Q

heater chamber 37, wherein Ihc fluid storage compartment is
capable of retaining condensed aenisol fluid, as illustrated in
lilCiS. IUA. IUG and 14

In sonic embodiments of the device, the condensed aero-
sol fluid may compnse a nicotine fomtulation. In some ss
mubodimcnts, Ihc condcnscd aerosol fluid may compose Q

hunuxuuit. In some embodiments. Ihe luuncctimt may com-
pose propylene glycol. In some embodiments, the itutnm-
tant niay comprise vegetable glycerin.

In some cases, the cartridge may be detachable front the io
device body. In some embodiments. the cartrid e receptacle
and the detachable cartridge may form n separable couplin .

In some mubodunents thc separable coupluig may compuse
a Ihction assembly As illustrated in FIGS. 11-14, thc device
may have a press-lit (Iriction) assembly bc(ween Ihc car- ss
tridge pod 3(kr and the device receptacle. Additionally, a
dent,'friction capture such as 43 (e.g. a detent) mav be

utihzcd Io capture Ihe pod 30a to thc device rimcptaclc or Io

hold a protective cap 38 on the pod, as further illustrated in
FIG. 8B. Altcmatively or additionally the vaporizer may
include a mayietic coupling 87 (e g, within the cartridge
rcccptacle Qt thc proxinuil end of thc dcvicc) to secure thc
cartridge by a mayietic- or niaytetic assisted capture

In other embodiments. the sepamsble coupling may com-
prise a snap-fit or snap-lock assembly In still other embodi-
ments the separable couplin may comprise a magnetic
assembly (c.g., a magnetic coupluig). As menuoncd above,
the magnetic coupling ntny secure the cartridge in the
car(udge rcmcptaclc.

In any one of the enibodinients described herein, the
ctiitlldgc coillpollcilts illus'otllprlsc B sllap-fit or silap-lock
assembly, as illustrated in lil(i. 5 In any one of the embodi-
ments. the cartridge components mny be reusable, refiflable,
and/or recyclable 1'he desian of these cartridge components
lend themselves to the use of such recycLable plastic mate-
lltlls tis pill)'props'lcilc, for llic 111B)ority'f cotllpoilciltw

In some embodiments of the device 10, the cartridge 30
may compose. a fluid storage compartment 32, a heater 36
affixed to a first end with a snap-fit coupling 39a, 39(d; and
a mouthpiece 31 atfixed to a second end with a snap-fit
couphng 39c, 39d (not shov n but similar to 39a and 396)
The heater 36 may be in fluid conmuuucation with the fluid
stoma e compartment 32. The fiuid storage compmtment
may bc capable of rcimmng condemixl aerosol fluid. Thc
condensed aerosol fluid may composes nicounc formula-
tion Tiie condensed aerosol tluid iliay coniprise a humec-
tant I'he Inimectant niay comprise propylene glycol and/or
vegetable glycerin

Provided herein is a device for genemsting an inhalable
aerosol comprising; a device body 20 comprising a cartridge
rccc7uaclc 21 for recco ing a cartndgc 30: whcrcin an
iutcuor surlhcc Uf Ihc cartridge rcccptaclc forms a lira( sale
Uf an Qir utlet passnge 51 whmi a car(Udge composing a
channel integnsl 4U to an exterior surface is inserted into the
cartridge receptacle 21. and v herein the channel fonna a
second side of the air inlet passage 51

Provided herein is a device for genemsting an inhalnble
aerosol compnsuig. d dci ice body 20 compnsuig a cartrtd c
rcccptacle 21 Ibr receiving a cartudgc 30, whcrcin thc
cartndgc rcceptaclc compnscs a channel integral to an
interior surface and fonna a first side of an air inlet passage
v hen a cartridge is inserted into the cartridge receptacle, and
v herein an exterior surface of the cartridge forms a second
side of the air inlet passage 51.

Provided heraus is a cartndge 30 I'or a dcvicc fiir gener-
ating an inhalable aerosol 10 comprisuig. a fluid storage
compartment 32, a charuicl integral 40 to an exterior surf'acc,
wherein the channel fomis a tirst side of an air inlet passage
51: and wherein an internal surface of a cartridge receptacle
21 in the device founs a second side of the nir inlet passage
51 v hen the cartridge is inserted into the cartridge recep-
tBCIC

Provnlcd hcrcin is d cartrnlgc 30 fiir a device I'or gcncr-
atiug mi inhalableacrosol 10 composing a fluid stora c
compartment 32, vvherein an exterior surface of the cartridge
forms a first side of an air inlet channel 51 when inserted into
a device body 10 comprising a cartridge receptacle 21, and
v herein the cartridge receptacle huther comprises a channel
111ICgra I IU ills 1111 crlor SUi IQCC, dlii! w 11Crclll tllC Cllallllcl ioi lllS
a second side ol'hc air uric( passage 51.

In some embodiments. Ihc cartrnlgc further comprises a
second air passage 41 in fluid communication w:ith the
channel 40, wherein the second air passage 41 is formed
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tluough the matenal of thc carlndgc 32 from an cxtcnor
surface of the cartridge to the internal fluid storage coni-
partment 32ir

In sonic entbodiments of the device lxidy cartridge recep-
tacle 21 or the cartridge 30. the intetvrat channel 40 com-
prises at least one of: a youve: a trough; a depression: a
dent, a furrow, a trcnch, a crease, and a guller.

In some embodiments ol'he device body canndgc recep-
tacle 21 or the cartndge 30, the integral channel 4(l cont-
prises walls that are either recessed into the surface or in

pmtrude from the surface where it is finned
In some embodiments of the device body cartridge recep-

tacle 21 or the cartndge 30, the internal side walls of the
clrannel 40 form additional sides of thc mr uilcl passage 51.

Provided heron»s a device for gcncratuig an inhalablc
aerosol comprising; a cartridge comprising; a tluid storage
compartnient: a heater aifixed to a first end comprising: a
firrt heater contact, a resistive heating element atfixed to the
first heater contact: a device body comprising: a cnrtndge
receptacle for receiving the cartridge; a second heater con- zo

taci adapted lo rccmvc thc Iirst hcatcr contact aild to coul-
plcle a cirmiil, a power source conncmlcd lo thc second
heater contact; a printed circuit board (P( 33) connected to
the power source and the second heater contact: wherein the
P( l3 is contigured to detect the absence of fluid based on the
measured resistance of the resistive heating element. and
nlrn ofl'he device.

Rcfcrring now to FIGS. 13, 14, and 15, ui some cmbodi-
menis. Ihe device body lurlhcr comprises al least onc
second heater contact 22 (best shown in lil(i 6(: detail); a so

battery 23; a printed circuit board 24: a pressure sensor 27,
and an indicator light 26

In some embodiments, the printed circuit board (PCB)
further comprises n microcontroller; switches: circuitry
comprising a rcferencc rcsisicr, imd an al ontlun comprisuig is
logic for control parnmeicrs: whcreui lhe nucrocontrollcr
cycles Ihc switches at Iixixl intervals lo measure Ihc resis-
tance of the resistive heating element relative to the refer-
ence resistor. and applies the algorithm control parameters to
control the tempemture of the resistive heating element. so

As illustrated in the basic block diagram of FR). 17A. the
dcvicc uiilizcs a proportional-uilegral-dcrivalivc controller
or PID control law A PID controller calculates an "error"
value as the difli:rcucc bctwccn a measured process variable
and a desired Setpoint. When PID control is enabled. power 3

to Ihe coil is mnnitored to determine whether or not accept-
able vaporization is occurring. With a given airflow over the
coil. more power will be required to hold the coil nt a given
n:Ilipcianlic lf lllc device ls pioduciilg viipoi filciil ls
removed from thc coil lo form vapor). II pov,cr rcxpnrcd to o

kcmp the coil ai the sct icmpcraiure drops below a tlucshold,
the device indicates that it cannot currently pmduce vapnr.
Under normal operating conditions, this indicates that there
is not enouvgh liquid in the v ick for normal vaporization to
occur. s.

In some embodiments, lhc micro-conlroller uistrucls thc
dcvicc lo turn i(sell'lf when thc rcsislmice exceeds thc
control parameter Ihreshold uidicaluig thai Ihc rcsislivc
heating element is dry

In still other embodiments, the printed circuit board ii!

further comprises logic capable of detecting the presence of
condensed aerosol fhiid in the fluid storage comportment and
is capable of lurnuig olf power to Ihe heatm contact(s)
alice Illc colulcilscd ix:rosol fliiid ls uol dclccn:il. Whcil lllc
nncrocontrollcr is ruiuung the PID temperature control ss
algorithm 70, the difference between a set point and the coil
temperature (error) is used to control power to the coil so

thai Ihc coil quicldy rcachcs Ihc sct point lcmpcralurc.
(between 200" ('nd 4(X)" (: J. When the over-tempemsture
algnritlun is used, power is constant until the coil reaches an
over-temperature threshold, (benveen 200" ('nd 100'LJ;
(FICr. 17A appiies: set point temperature is over-temperature
threshold: constant povver until error reaches 0).

Thc csscnnal componenis oi Ihc device used lo control Ihc
rcmstivc heating clcmcnl coil Icmperaturc are further illus-
trated in the circuit diagram of lil(i. 17I3 Wherein, l3A'I"I'3
is the battery; M('U 72 is the micmcontroller; Ql (76) and
Q2 (77) are Pchannel MOSlil Bs (switches), R ('Oli. 74 is
the resistance of the coil. R REF 75 is a fixed reference
resistor used to measure R COIL 74 tlirough a voltage
divnlcr 73.

Thc battery powers thc microcontrollcr. Thc nucrocon-
troller turns nn Q2 for I ms every 1(X) ms so that the voltage
between R RIIF and R ('OII. (a voltage divider) may be
measured by the M('U at V MI.AS. When Q2 is off the
control law controls Ql with PWM (pulse width modula-
tion) to power the coil (battery dischar es through Q1 and
R COIL when Q1 is on).

In some cmbodimcnis oi'he device, the device body
further comprises at least one second heater contact; a
power sivitch; a pressure sensor: and an indicator light.

In some embodiments of the device body, the second
heater contact 2Z may comprise a female receptacle; or a
male contact, or both, a flexible contactl or copper alloy or
another clcmlrically conduciivc matenal.

In some embodimmits of thc device body, thc battery
supplies power to the second heater contact, pressure sensor,
indicator light and the printed circuit board. In soine
embndiments, the battery is rechar cable In some embodi-
ments. the indicator light 26 indicates the status of the device
anc/or the battery or both.

In some cmbodimmim of Ihc device. Ilm Iirst healer
contact and thesccond hcatcr contact complete a circuit that
allows current to flow tluough thc heating contacts when Ihc
device bndy and detachable cartridge are assembled. which
may be controlled by an oniott switch Alternatively, the
device can be tunied on an off by a pufl'ensor. The pufl'ensor

may comprise a capacitive membrane. The capacitive
membrane may besunilar to a capacitive membrane used in
a microphone.

In some cmbodmienls of Ihc dcvicc, there is also sn
auxiliary charging unit tiir recharging the battery 23 in the
device body. As illustrated in lil(iS. 16A-16C, the charging,
unit 60. may comprise a USB device v ith a plug for a power
source 63 and protective cnp 64. with a cmdle 61 for
captunng Ihc device body 20 (with or without the cartndgc
installed). Thc cradle may Ihrlhcr compose either a magnet
or a nuignetic contact 62 (magncnc couphng) to securely
hold the device body in place dunng charging As illustrated
in lil(i. 6ii. the device body fiirther compnses a mating
charging contact Zg and a magnet or magnetic contact 29 for
the auxiliary chary'ng unit. FICi. 16C is an iflustmtive
cxiunplc ol'hc device 20 bcuig charged ui a power source
65 (laptop computer or tablet).

In some cases the microconuollcr on thc PCB may bc
configured to inonitor the temperature of the heater such that
the vapnriznble material is heated to a prescribed tempera-
ture. The prescribed tempemture may be an input provided
by the user. A temperature sensor may be in conununication
with lhc nucroconlrollcr lo prox idc an uiput tempcralurc lo
the microconlroller fiir Imnperalurc regulation. A tempera-
ture sensor may bc a lhcrnusior, Ihcrmocouplc, thcnuomclcr,
or any other temperature sensors In sonic case~. the heating
element may sinndtmieously perform as both a heater and a
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tempcraturc sensor The heatulg clcmcnt may difibr from a

thermistor by having a resistance with a relatively lower
dcpcudcucc ou tculpcl'Bturc. Thc hcatulg ch:aleut ulav coul-
prise a resistance temperature detector

lllc resistance ol Ihc heaung elmucnt may be an inpul to
the microcontroller In some cases, the resistance may be
determined by the microcontroller based on a measurement
fmm a circuit with a resistor with at least one knov n
resistance. filr example, a Wheatstone bridge. Altentatively,

1(i
thc resistmlce of the hcanng clement may bc measured wilh
a resistive voltage divider in contact with the heatin ele-
meni;md a resistor with a known and substantially conslmlt
resistance 'I'he measurenlent of the resistance of the heating
clmuent may bc amphlied by im mnphiicr. Tllc amplilicr
may be a standard op amp or instnimentation amplitier 'I he
anlplified signal may be substantially thee of noise. In some
cases, a charge tinle for a voltlge divider betv een the
heating element and a capacitor may be detemtined to
calmilatc thc resistance of the heatulg clement. In some
cases, the nlicrocontroller must deactivate the heating ele-
ment during resistance measurements. Tile resistance of the
heating element nlay be directly pmportional to the tens-
pcraturc of thc heating element such that thc tcmpcraturc
nlay be directly deternune from the resistance Ineasurement.
Dctcmlining thc tmnpcrature dirccily from (hc hmitul ele-
ment resistance measurenlent rather than from an additional
temperature sensor may genemlte a more accurate measure-
nlent because unknown contact thermal resistance between
the temperature sensor and the heating element is elimi- 1(i

natcxl. Additionally, thc tcmpcrature mcasuremmlt may bc
determined directly and therefore faster and without a time
lag associated with attaining cquilibnum bclw ccn the heal-
ing element and a temperature sensor in contact with the
hcauug ch:ulcun

Provided herein is a device for generating, an inhalable
aerosol comprising: a cartridge comprisillg a first heater
contact: a device body comprising; a cartridge receptacle for
receiving the cartridge, a second heater conmct adapted to so
rixcive Ihc Iirst healer cont(mt and lo complete a circuit; a

power source connected tn the second heater conmct: a
pnnted cirmiit board /PCB) conncctcd to the power source
Bnd Ihc second hcatcr contact: and a sulglc butlon interface,
wherein the P('B is conhgured with circuitry and an algo-
rithm conlprisin logic filr a child safety feature

In sonic embodunents. the algorithm requires a code
provided by the user to activate the device. In some embodi-
ments, thc code is cntercd by the user with Ihe single button
intcrfacc. In still further cmbodimcnts lhc sulglc butlon o

intcrfacc Is thc also thc power switch.
Provided herein is a cartmdge 30 tilr a device 1(l filr

enemting an inhalable aerosol comprising; a fluid stonlge
conlpartment 32; a heater 36 Btfixed to a first end compns-
ing: a heater chamber 37. a first pair of heater contacts 33, ss
B tluid wick 34. aud a resistive heating element 35 In contact
with thc wick, whcrcin the lira( pair of heater contacts 33
comprise tlnn plates aflixcd about ihc sides ol'lm hmiter
chamber 37. and wherein the fluid wick 34 and resistive
heating element 35 are suspended there between. so

Depending on the size of the heater or heater chamber, the
heater may have more than one wick 34. 34'nd resistive
hei(bug clean:ut 35, 351

In some embodiments, thc lira( pair of heater contacts
further compnse a fonncd shape tlmt compmses a tab 33a si
having a flexible spring value that extends out of the heater
36 to complete a circuit with the device body 20

In some embodiments. the heater contacts 33 are coniig-
ured to mate with a second pair of heater contacts 22 in a
cartndgc reccptaclc 21 of the dci icc body 20 to complete B

cucurt.
In some ambo(hmcnts, the lira( pair of heater contacts is

also a heat sink tlmt absorbs and dissipates excessive heat
produced by the resistive heating element.

In some embodiments, the first pair of heater contacts is
a heat slueld that protects the heater chamber from excessive
heat produccxl by the res(su(a hcaung elcmcnt.

Provided herein is a cartridge 30 for a device for gener-
ating an inhalableacrosol 10 compnsing. B hcatcr 36 com-
prising, a heater chamber 37, a pair of thin plate heater
contacts 33 thcrcul, a fluid wick 34 posiuoncd bctwccn thc
heater contacts 33, and a resistive heating element 35 in
contact with the ivick; ivherein the heater contacts 33 each
cmnprise a fixation site 33c wherein the resistive heating
element 35 is tensioned there between.

As will bc obvious to one skilled In thc art after review ulg
the assembly method illustrated in FICIS. 9A-9L, the heater
contacts 33 suuplv snap ol rest ou locator puts ou cifllci sale
of the air inlet 53 on the tirst end of the cartridge interior
fluidl snli igc coulpaitl'lien(, cl'cafiug a spacious v,'lpoilzation
chanlber containing the at least one wick 34 and at least one
heatin element 35.

Provided herein is a cartridge 30 for a device for gener-
ating ml Inhalableacrosol 10 compnsing a heater 36
attached to a lira( end of thc cartridge.

In sonic embodiments. Ihe heater encloses a first end of
the cartridge and a first end of the fluid storage compartment
32, 32a

In some embodiments. the heater compnses a first con-
densation chamber 45.

In some embodiments. (hc heater compnscs morc than
ouc lirst condensanon clmmbcr 45, 451

In some mnbodunents, the condensation chamber Is
formed along an exterior wall of the cartridge 45/I

As noted previously, and de(cubed in I'l(ig 10A, 10B
and 10C. the airflow path tllrough the heater and heater
chamber enerates vapor within the heater circulating air
path 54. which Iheu cxlm Ihroiigh fllc heater exim 55 into (I

first /pilot lry) coudcusa (1 on chBulbcr 45, which Is lol ulcx! bv
components ol'he lank body compnsing thc pruuary con-
densation channel/chamber rails 45/I, the primary conden-
sation clmnnel cover 45i(, fthe outer side wall of the heater
enclosure).

Provided herein is a cartridge 30 for a device for gener-
ating m»nhalablc aerosol 10 comprising a fluid storage
compartment 32 and B mouthpuxc 31, whcrcui tlm moufll-
piecc is auachcd to a second mid of thc cartndge and further
cmnprises at least one aerosol outlet 47

In some embodiments, Ihe mouthpiece 31 encloses a
second end of the cartridge 30 and a second end of the fluid
stoml e compartment 32. 32(i.

Additionally. Bs clearly illustrated in FI( L 10C in some
mubodunents thc mouthpiece also contains a second con-
densation Chamber 46 pnor to tlm aerosol outlet 47, wluch
is formed by conlponents of the tank body 32 comprising the
secondary condensation channel/clmnlber rails 46/I, the sec-
ond condensation channel cover 46a. (the outer side wall of
the mouthpiece). Still further. the mouthpiece may contain
yct miothcr aerosol ouilct 47'id another /second) conden-
sation clmmber 46'rior to the aerosol outlet, ou another sale
of thc cartndgc.

In other embodiments. the mouthpiece comprises more
than one second condensation chamber 46. 46'
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In some prefi:rred cmbodunents, the second condensation

chamber is formed along an exterior wall of the cartndge
46b.

In each of the enibodinients described herein. the car-
tndge 30 composes au airflow path composing: an mr inlet
channel and passage 40, 41. 42; a heater chainber 37: at least
a first condensation chamber 45: nnd an outlet port 47. In
sonic of the embodiments described herein, the cartridge 3 0

coniprises an airflow path comprising: an air inlet clunuiel
ni

and passage 40, 41, 42, a hcatcr chiunbcr 37; a first con-
densation chamber 45: a second condensation chamber 46,
dnd;m outlet port 47.

In still other enibodinients described herein the cartndge
30 nuiy compuse un airflow path comprismg at lmist onc mr
inlet channel and passage 4(), 41. 42: a heater chamber 37,
at least one first condensation chamber 45: nt least one
second condensation chaniber 46; and at least one outlet port
47.

In each of thc embodiments dcscribcd herein. the fluid
storage compartment 32 is in fluid conmtunication with the
heater 36, whcrcin thc fluid storage compdruncnt is capable
of retaining condensed aerosol fluid

In some embodiments of the device, the condensed aero-
sol fluid compnses a nicotine tiirmulation In some embodi-
ments. the condensed aerosol fluid comprises a humectant.
In sonic embodiments, the humectant comprises propylene
glycol. In some emboihmcnts, 1hc humcctan1 composes
I cgctablc glyccnn.

Provided herein is a cartridge 31) for a device for gener- io
sting an inhalable aemsol 10 comprising a fluid storage
compartnient 32: a heater 36 affixed to a first end; and a
mouthpiece 31 affixed to a second end; wherein the heater
comprises a first condensation chamber 45 and the mouth-
piece composes u second condcnsauon chmnbcr 46. 31

In some emboduneuts, thc hcaier comprises morc than
one Iirst condensation chamber 45, 45'nd thc mouthpiece
comprises niore than one second condensation chamber 46,
46'n

some embodiments. the first condensation chamber and do

the second condensation chamber are in fluid conmtunica-
uon. As illustruted ui Fltk IUC, thc Iirsi and second con-
densation chambers have a common trimsition armi 57, 57L
for fluid conununicution.

In some embodiments, the mouthpiece comprises an
aerosol outlet 47 in fluid conumuiication with the second
condensation chamber 46

In some embodiments, the mouthpiece comprises two or
morc aerosol outlets 47, 471

In some cmboduncnts, the mmithpicce composes two or 0

morc aerosol outlets 47, 47'i tluid conmiurucation with the
nvo or more second condensation chambers 46, 461

In any one of the enibodiments. the cartridge meets LSO

recycling standards.
In any one of the embodiments. the cnrtrid e meets ISO s.

iccvcllilg stdlxldrds Ior plastic wBstcx

And ui still other embodiments, thc plastic components of
the cartrnlgc urc composed of polyldctm acid (PLA),
wherein the PI A components are compostable and or
degradable So

Provided herein is a device for generatin an inhalable
aerosol 10 compnsin B device body 20 comprising a
cartridge rcccqttaclc 21, mid a dcidchablc cdrtnd e 30,
33 hcrcui the cartndgc recap tacleand thc dctaclxiblc cartndge
form a scqtamblc coupluig, and whcrcui thc sc7iarablc cou- si
pling composes a friction assembly, a snap-tit assembly or
a maanetic assembly

In other cmbodimcnm of thc device. 1hc cartrnlge is a
detachable assenibly. In any one of the embodiments
described herein, the cartrid e coilipoilents iliay comprise a
snap-lock assembly such as illustrated by snap features 39a
and 39b. In any one of the embodiments. the cartridge
components are recyclable.

Provided herein is a method of fabricating a device lor
generating an inhalable aerosol composing. providuig a
device body comprising a cartrid e receptacle; and pnivid-
ing a detachable cartridge: ivherein the cartridge receptacle
and the detachable canridge form a sepamsble coupling
comprising a friction assembly, B snap-fit assembly or a
maunetic assembly when the cartridge is inserted into the
cartndgc rcwcptaclc.

Provnlcd hcrcin is a mcxhod of making a device 10 Ibr
generatmg an inhalable aerosol coniprising: providing, a
device body 20 with a cartridge receptacle 21 comprising,
one or more interior coupling surfaces 21ii, 2 lb, 2 le
and hirther providin a cartridge 30 composing: one or more
exterior coupling surfaces 36a. 36b, 36c.... a second end
and a Iirst cnd, a tank 32 compnsing ru»ntcnor fluid storage
compartment 32u; nt least onc channel 40 on at least one
exterior coupling surface. wherein the at least one channel
forms one side of at least one air inlet passage 51, and
wherein at least one interior ivall of the cartridge receptacle
forms at least one side one side of at least one air inlet
passage 51 when the detachable cartridge is inserted into the
cartndgc rcwcptaclc.

FlfiS. 9A9L prox idc mi illustrative cxiunple Ol'a method
of assembling such a device

In some embodiments of the niethod, the cartridge 30 is
assembled with a [pmtectivej removable end cap 38 to
protect the exposed heater contact tabs 33B protruding from
the heater 36.

Provided hcrcin is a mcxhod of fabncdtuig a cartndge lor
a device liir gcncranng an inhalablc aerosol comprising.
provnling a Quid storage compartment, aflixing a heater to a
first end ivith a snap-fit coupling; and affixing a mouthpiece
to a second end with a snap-fit coupling.

Provided herein is a cartridge 30 for B device for gener-
atin an inhalable aerosol 10 vvith an Birflow path compris-
lllg: a channel 50 comprlslllg il poition of Bll illr illlci paswi c
51, a second air passage 41 in fluid conunuiucdtion w 1th thc
chiumcl, a heater chamber 37 in fluid conunumcation with
the second air passage: a hrst condensation chatnber 45 in
tluid conununication ivith the heater chaniber, a second
condensation chamber 46 in fluid cotmnunication with the
first condensation chamber; and an aemsol outlet 47 in fluid
collllltillllCiltloil With SCCoilil ColidC11SBtloll CQBIIlbCI;

Provided hcrcui is a dci ice 10 Ibr gcncrating im inhalable
aerosol adaptcxI to rccmi c a removable cartndgc 30, wherein
the cartridge compfises a fluid storage conipartment [or
tankJ 32; an air inlet 41; a heater 36, a [pmtectiveJ remov-
able end cap 38, and a mouthpiece 31.

Char in
Ill soinc cases, thc vdp011adtlotl dcvlcc lnav colIlprlsc II

power source. Thc p03301 source may bc conligurcd to
provlilc power to B contI01 svstctn, otic or lllolc'. hcdtlllg
elements, one or more sensors. one or more lights. oneiil'ore

indicators, anib'or any other system on the electronic
cigarette that requires B power source. The power source
may be an energy storage device. The power source may be
a batIcry or a capacitor. In some cases, thc power source may
bc a rcchargcable battery.

Thc battery may bc contained IIIQun a housuig of the
device In some cases the battery niay be removed fmm the
housmg for charging, Alternatively, the battery may remain
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in thc housing wlulc thc battery is beuig charged. Two or
more charac contact niay be provided on an exterior surface
of the device housing The two or more charge contacts may
be in electrical communication with the battery such that the
battery may be charged by applying a charging source to the
uco or more charge contacts without removing the battery
Ibom thc housing.

FIG. 18 shows a device 1800 wifll charge con(Bcm 1801.
'I'he charge contacts 1801 may be accessible from an exterior
surface of a device housing (802. The charge contacts 1801 Ic

nuiy bc m clcctnc'll conununic'Itiiu1 icith Bn encl'gv'tot Igc
device (e.g., battery) inside of the device housiitg 1802 In
some cases, the device housing may not comprise an open-
ulg fllrough which flu: user nlav access conlponcnm ui thc
dcvicc housing. The user may not bc able to remote thc
battery anogor other energy storage device from the housing.
ln order to open the device housing a user nnist destroy or
pemianently disengage the charge contacts In some cases,
the device may fail to function ai'ter a user breaks open the
hoilsulg, IO

FIG. 19 shows an cxplodcd view of a charging assembly
1900 In an electromc vapouzauon device. Tlic housing (not
shoivn) has been removed from the exploded viev in III(i.
19 'I'he charge contact pins 1901 may be visible on the
exterior of the housing. The charge contact pins 1901 may
be in electrical conununication with a power storage device
of the electronic vaporization device. When the device Is
coiuuxted to a power source (e... duung charging of thc
dcvicc) thc charging pui~ may I'acihnite electrical commu-
nication benveen the power storage device inside of the Ic
electronic vaponzation device and the pov;er source outside
of Ihe housing of the vaporization device 'I'he charge contact
pins 1901 may be held in place by a retaining bezel 1902.
The charge contact pins 1901 may be in electrical conunu-
iucation with a charger flcx 1903. The charguig pms may Ii
contact Ihc charger flcx such that a need fiir soldering of the
cluirgcr pins to mi elcctncal connccnon to be in clecIrical
communication with the power source may be eliminated.
'I'he charger tlex may be soldered to a printed circuit hoard
(PCB). The charger flex may be in electrical conuminication so
Ivith the power stomsge device through the PCB. The charger
flcx may be held in place by a bent spung reuiiner 1904

FIG. 20 shows thc bent sprut reuiincr ui an iniual
position 2001 mid a dcflccted position 2002. The bent spring
retainer niay hold the retaining bezel in a fixed location. 'I he
bent sprinc retainer may deflect only in one direction when
the charging assembly Is enclosed in the housin of the
electronic vaporization device.

FIG. 21 shows a locauou ol'he chtugcr puts 2101 when
thc clccuoiuc vaponzatiou device is fully assembled with o

thc charging pins 2101 contact thc clmrguig flex 2102. When
the device Is fully assentbled at least a portion of the
retainin bezel may be htted in an indentation 21(0 on the
inside of the Imusing 2104 In some cases, disassembling the
electronic vaporization device may destroy the bezel such s.
that thc dei ice ctuuiot bc rcasscmbicxi aller disassmnbly.

A user may place flm clcctronic smoking device ui a

charguig cradle. Thc cbarguig cradle may be a holder with
charging contact configured to mate or couple with the
charging pins on the electronic smoking device to pmvide ic
charge to the energy storage device in the electronic vapor-
ization device from a power source (e.g., wall outlet. gen-
erator. Bad/or cxtemal power storage device). FIG. 22 shows
a device 2302 in a charguig cradle 2301. The clmrguig cable
may bc connected to a wall outlcb USB, or any other power si
source 'I he charging pins (not shown) on the device 2302
niay be connected to charging contacts (not shown) on the

46
charging crixfle 2301. The dcvicc may be coniigurcd such
that when the device is placed in the cradle for charging a
first charging pin on the device may contact a first charging,
contact on the char in cradle and a second charging pin on
the device may contact a second chargng contact on the
charging cradle or the first charging pin on the device may
contact a second charguig contact on the charging cradle and
thc second chargulg put on Ihc device BIB)'ontact fllc firsl
char ing contact on the charging cradle I'he charging pins
on the device and the clmrging contacts on the cradle may be
in contact in miy orientation. 'I he charging pins on the device
and the char ing contacts on the cmsdle may be agnostic as
to v hether they are current inlets or outlets. Each of the
charging pins on thc device mid the chargutg contacts on thc
cradle may bc negative or positive. Thc charging puts on thc
device may be reversible.

lii(i 23 shov, s a circuit 2400 that may permit the charging,
pins on the device to be reversible 1 he circuit 2400 may be
provided on a PCB in electrical cotmnunication with the
char ing pins. The circuit 2400 may comprise a metal-
oxide-semiconductor Iickl-cflhct transistor (MOSFET) H
budge. Thc MOSFET H bndge may rccufy a clmngc in
voltage across the charginc pins when the charging pins are
reversed fmm a first conhguration where in a first configu-
mstion the device is placed in the cradle for charging with the
first char in pin on the device in contact with the first
charging contact on the charging cmsdle to a second charging
put on thc dcvicc in coniact w Ith the second charging coniac1
ou Ihc charging cradle to a second conliguration where thc
first charging pin on the device is in contact with the second
charging contact on the charging cradle and the second
charging pin on the device is in contact with the first
charging contact on the charging cmsd)e. The MOSFET H
bridge may rectify the clmnge in voltage with an efflcient
current path.

As shown in FIG. 23 thc MOSFET H budge may com-
pose two or morc n-chmmcl MOSFETs and two or more
p-channel MOSI TI'I's 'I'he n-channel and p-chamiel MOS-
Iil FIB may be arranged in an I I bridge Sources of pchannels
MOSFETs (Q1 and Q3) may be in electrical comnnuiication.
Similarly. sources of n-channel FETs (Q2 and Q4) may be in
clectncal comnuuucanon. Drains ol'pairs ol'u and p MOS-
FETs (Q1 with Q2 mid Q3 with Q4) may be in clectucal
conunuiucation. TA common drain from oue n and p pair
may be in electrical contnninication with one or more oates
of the other n mid p pair andior vice versa ('barge contacts
(CHI and CH2) may be in electrical conununication to
conunon drains separately. A common source of the n
MOSFETs nuiy bc in electrical conunuuication to PCB
ground (GND). Thc common source of thc p MOSFETs may
bc ui clictrmal conunumcauon with the PCB's clmrge

cmttroller input voltage (CI I+) Vihen ('I Ii voltage is oreater
than (.'I 12 voltage by the MOSlii.'I'ate threshold voltages,
QI and Q4 may be "on." connecting CH1 to CH+ and CH2
to CiND. When CH2 voltage is greater than CH1 volta e by
thc FET gate tlucshold voltages, Q2 and Q3 may be '*on,"

connimtuig CHI to GND and CH2 to CH+ For example.
whcthcr thcrc is 9V or —9V across CH1 to CH2, CH+ will
be 9V above (iND A)tentatively. a diode bridge could be
used, hoivever the MOSIII H bridge niay be niore eflicient
compared to the diode bridge.

In some cases the charging cradle may be configured to be
a smart charger. Thc smart charger may put the beucry of the
dcvicc in series with a HSB Input to charge thc device at a
higher currmit compared to a typical charguig currcnu In
some cases. the device may charge at a mate up to about 2

amps (A). 4A, 5 A, 6 A, 7 A. IOA, or )5 A In some cases,
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lhe smart clrdrgcr may compnsc a ballcry, power from thc
battery may be used to charge the device battery. When the
battery ui thc smart charger has a char c below a predeter-
mined threshold charge. the smart charger may simultane-
ously charge Ihc battery ui the snuirt charger and tlm baltery
in the device

Cartridge/Vaporizer Attachment
Any of the cartndges described herein may be adapted for

securely couphng with an electronic inhnLsble aerosol
I 1 I

device ("vaporizer") as discussed above. In particular
described herein are cartridge designs that address the
unrecognized problem of mauitaining adequate electrical
conLsct between a nlouthpiece-containing cartridge and a
Iccldngnlal vaporizer couphng region, pBrucallulv when thc
mouthpiece is held in a user's mouth

Any of the cartridges descnbed herein may be particularly
well adapted for securing to a vaporizer by including a base
re ion that mates with the rectan ular coupling re ion of the
1 ilporlzcn v;hcl'e thc base iuui Ills uuo a u:cllulgalal opening sn

that is between 13-14 mm deep, 4.5-5.5 mm wide. Bnd 13-14
nun Iong. Thc base having gcncrdlly includes a bol1onl
surface having a first electrical contact and a second elec-
trical contact. In particular, any of the cartridges descnbed
herein may include a first locking gap on a first lateral
surface of the base, and a second locking gap on a second
lateral surface of the base that is opposite first lateral surface.

For example FIGS. 24A and 24B illustrate another varia-
uon of a cauridgc havuig a base region 2401 will at least
one locking gap 2404 on the first minor latemsl wall 2407 A so

second locking gap (not shown) may be present on the
opposite minor lateral wall. One or both major lateral walls
2418 may include a detent 2421. Any of these cartndges
may also include a mouthpiece 2409, which may be at an
cnd that is opposite of thc bottom 2422, on wluch a parr of ls
ckictrodcs 2411 arc posiuoued. FIGS. 25A and 25B show
front and side views, rcspcctively. of this example. The
nlouthpiece 2431 nlay have a distal edge 2471 that fits over
the (transparent or translucent) elongate body (the elongate
and flattened stomsge compartment configured to hold a do

liquid vaponzable matenal) of the cnuridge and overhands
it slightly. forming a lip or distal edge 2471 01st extends only
parually betwcmu the distal cnd and the proximal end of thc
storage comparunent A cannula 2475 1s visible ui die Iigurc.

In IIIGS. 24A-25B the lockmg gapa 2404„24t)4'n either d

side are shoivn as channels in the side (Lsteral) walls I'hey
may extend across the entire side wall. parallel to the bottom
as sholvn, or they may extend only partiafly tluough and
may preferably bc centered rclauvc tu the width of the wall.
In other iariations thc lockuig gap may bc a divot. pit, o

opeiung, or hole (though not uuo lhc intcmal volume
holdin the vaporizable nlaterial)

In general, the inventors have found that the vertical
position of the locking gap may be important in maintaining
the stability of the cartridge in the vaporizer. particuLarly in s.
carlridgcs having a rectangular base region Ilmt Is longer
than 10 nuu. Optunally, thc lockuig gap may bc between
about I and 5 nun from thc bottom of thc base region, and
more specitically. betlveen about 3 and 4 mm (e.g . approxi-
mately 3.3 nlm). as shown in Irl(i. 26A which indicates io
exemplary dimensions for the section throu h FICI. 26B.

The cartridges shown in FICJS. 24A-24B also include a
detcnt 2421 Ihat is posiuoued bctwcml about 7 and 11 nun
up from thc bouom of the cannd c. The dc(wit may help
hold thc cartrnlgc base in thc vaporizer, mid may cooperate ss
with the locking gap. but is optional (and shown in dashed
lines in I'ICIS 2A-25B

In FIGS. 24A-25B the cartndge base is also transparcnL
and shows an internal air channel (cannula 2505)

lrl(IS. 27A-2713 show another example of a vaporizer
including a battery and contml circuitry IIJGS. 27A and 27l3
also illustrate the mating region 2704 (cartridge receptacle).
In this example. the mating region includes two detents 2706
that may nuitc with die locking gapa on thc cdrtndgc when
il is insmrtal uito thc vaporizer. Exmnplary dimensions lor
the mating region are shoivn In this exmnple the kicking
detents (v hich complement the locking gaps on the car-
tndge) are indentations that pnitect into the mating region
These locking detemlent nlay be a ridge, pin. or other
pro)ection (including spring-loaded members).

FICJS. 28A-28D slxlw;m cxmnplc oi' vaporizer 2803
into wluch a cartndgc 2801 has bccn securely loaded. In
Ii JG. 28A the cartridge has been snapped into position so that
the locking gaps of the cartridge engage with the locking,
detents in the vaporizer FI(i 28I3 is side view and Irl(i.28('how

a sectional view; an enlarged portion of the sectional
view is shown in FJG. 28D, showing the base of the
ciiltudgc scatcil ul Ihc nlilnng Icglori of thc VBpouzcr. Will
the cartndgc secured as shown. good clectncal contact 2805
may be maintained As seen in 11CI 28A (and as was
previously seen in I I(ig 5-6I) and 11-15) the vaporizer
2803 includes an elongate, tlattened and opaque body hav-
ing a distal end and a proxinlal end and a fmnt side 2815, a
bacl side and opposite lateral sides 2817 extendmg between
thc distal mid proxmial ends. Tlus shape may prcvcnt thc
elongate, I?Bttcncd nnd opaque body Is prevented I'rom

rolling v hen placed on a flat surface because the diameter of
the fmnt and hack sides are larger than the dianleter of the
opposite lateral sides. The vaporizer also includes a cartridge
receptacle Z704 (clearly visible in the cross-section of FIG.
27B) formed at the proxinlal end of the elongate, flattened
and opaque body, whermn the cartndge rcccptaclc has a
proxunal-facing opening uuo thc proxnual mid oi'hc ckul-
gatc. Jlattcncd and opaque body. Thc cartndge receptacle
includes a proximal edge 2722 amund the proximal-facing
opening, and a notch 27Z4 or cut-out region in the pmximal
edge of the cartridge receptacle. The notch may be in the
front and/or back side of the elongate. flattened and opaque
body cxtcnduig towards thc disLil mid oi thc clongdlc.
flattened and opaque body so that a poruon OJ'hc stora c
conlpiiltnlcnt rind Ihc cdnnnlawlthul thc stordgc conlpillt-
ment are visible thmu h the notch when the cartridge is
housed within the cartridge receptacle. as show:n in I'l(i
28A.

In the sectional view of FICJ. 28D. the cartridge is held
sccurcly within thc carlridgc reccptaclc by a pair of dctents
2706 on either saic (in tlus case, on two of thc lateral sides)
of thc cartndgc rcccptaclc that matc with and cngagc a
mating region (lockin aps 2736) on opposite sides of the
cartridge. The detents project into the cartridge receptacle
and each engage a mating region (lockin ap) on or in the
lateral sides of the storage compartment of the cartrid e to
hold thc cartndgc within thc cartridge receptacle with thc
mouthpiece outside oi'he carlridgc reccptaclc.

When secured by tlus fricnon couphng as shown. thc
electrical contacts 2844 in or on the distal surface within the
cartndge receptacle connect to electrical contacts 2411
(electrodes) on the cartridge. As mentioned above, the
electncal contacts 2844 (see. e.g.. FICJ. 24B and for the
vaporizer in thc cartridge rcccqttaclc may be pogo pins.

A mcclmnical coupluig or connection bctwccn the car-
tndge 2801 and thc vaponzcr 2803 is visible in the cnlargcxi
view of FI(i 28I). In this example, the outer surface of the
elongate and flattened storage compartnlent 2855 (which is
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noi covered at Ihc distal end by Ihe mouihpuwc) engages
snugly ivithin the walls of the cartridge receptacle 2851.

Althou h the cartridges shown in Iil(iS. 24A-28D are
similar. and include a proximal mouthpiece and distal base
that are nearly equivalent in size. with the reservoir for the
vaporizable material between them and the wick, resistive
healer, hcatuig chamber and clectmdes ai Ihc distal most cnd
(near Ihe bouom of Ihc base), many OIhcr cartridge conligu-
rations are possible while still securely seating into a vapor-
izer having the sante vaporizer mating rezion shown in Io

liICiS. 28A-2813 I'or example, Iil(ig 29A-29D illustnste
alternative variations of cartridges having similar electrode.
In FICI. 29A the base region includes two projecting feet that
include locking gapa (mating regions on the store e com-
paruncnt of thc cartridge to hold Ihe carinrlgc v,iihin thc
cartridge receptacle with the mouthpiece outside of the
cartridge receptacle), and the electrodes on the base (not
shoivn) connect via electrical traces (e g. wires, etc ) to a
heating element, wick and the reservoir nearer to the distal
end (not visible). zo

In FIG. 29B Ihc base extends funhcr Ihmi 11 nmi (c.g,
20-30 mm) and may house thc reservoir (flunl storage
compartment). Similarly in Iil(i. 29G the base region is the
same as in lii(i 29II, but the more proximal portion is
enlarged In I'l(i. 29D the fluid non-base portion of the
cartridge (more proximal than the base region) may have a
difl'erent dimension. All of the variations shown in FICIS.
29A-29D, as in tlm vartafions shown ui FIG. 24A-25B, may
matc with ihc same vaponzcr, and biwausc of the duncnsions
of the base re ion, niay be securely held and maintain Io
electrical contact, even when a user is holding the device in
their niouth.

Similarly, FICIS. 29E-29H illustrate variations of car-
tridges that may house the ihiid storage compartment Each
ol'FIGS. 29E-29H. as in FICIS. 29A-29D, shov, an elongate is
and flaltcncxl storage compartment and an opaque mouIh-
picce ai Ihc proximal mid ol'hc storage compartment In
liICiS. 2912 and 29(i, the mouthpiece includes a cut-out notch
as illustrated and described above fiir IT(IS 5, 7, 9, 24A-
24B, and 282M Any of the examples sho~n in FICIS. so
29A-29H may include a mating region on the storage
compartment of the cartndgc to hold Ihc cartridge w iilun thc
caruidgc rcccptaclc with thc mouthpiece outside of thc
caruidgc receptacle.

I'or example, Iii(i. 30 shows one example of a cartndge
inc)odin a reservoir that niay be filled as described herein.
FIGS. IA-IG show a schematic illustration of another
example of cattr)dge In eneral a cartridge may include a
reservoir into which fluid may bc lilled. a tank 3001 (hous-
ing Ihc reservoir), an clasiomcnc cap, mid a porous wick ai o

one mid of Ihc tunk, which passes from w iIhin Ihc I ntk Io an
external surface 'I he porous wick may be any appnipriate
niaterial, including woven, braided, fibmus, and knitted
materials. The wicl may be coupled vvith or inre ral with a
heating element. For example. a wire for resistive hearing s.
may bc wrapped around an cxtcmal portion of thc wick,
formmg a wick/coil assembly 3005 as shown ui FIG. 30. Thc
wick may be any appropriate matcnal, uicluduig metals,
polymers. natural fibers. synthetic fibers. or combinations of
these lite ivick is porous and provides a capillary pathway ro
for fluid within the tank through and into the wick: the
capillary patlnvay is generally large enough to pemiit wick-
ing ol'uflicimit matcnal to replace vapouzixl hquid Irans-
li:rrcd from thc tank by capillary acuon (wtclon ) during use
ol'he clcctronic cigareuc, bui may bc small enough to ss
prevent leakage of the vaporizable fluid material out of the
cartridge durin nornial opemtion, including when applyiag

i0
prcssure (c.g.. squcczing) Ihc car(udge Thc cxtcnml portion
of the v,ick may include a wick housing 3005. The wick
housuig mid/or wick may bc treated to prcvcnt leakage. For
example, Ihc w ick mid/or wick housuig may be coated al'ier
filling to prevent leakaze anrb'or evaporation through the
wick until activated by connecting to an electronic cigarette
and/or applying current tluough the electncal contacts 3007
(e ., operation in an electronic cigarette). or othetw)se using
the cartridge. Any appropriate coating may be used, includ-
ing a heat-vaponzablc coating (c.g., a wax or other matc-
nal), a frangible material. or Ihc like.

'I'he cartridge may also include an air path through the
tank (shown as a cannula 3009 in I'ICi 30), which may at
least partially partition the volume of the tank. The tank may
include an eiastomeric portion„such as all or a portion of the
side, bottom, top. etc, In FICi. 30. the tank is covered by an
elastomeric cap 3011 (clasiomcnc uuik cap). Thc elasio-
menc portion (c.g.. cap) may. ui some vanaiions, be on an
opposite side front the wick

In the variation shown in I'ICi 30. the cartridge including
the tank also include a cover (cap 3015) and is configiued to
be used as a mouthpiece, so includes a mouthpiece portion
3017 that is separated front the tank 3001 by one or more
absorbent pads 3019.

In general. thc mcthoils dcscubcd hcrcin may include
filling the tank (e o. of a cartridge) that mcludes a wick at
one end. I he method may enerally include positioning the
empty and fuily assembled tank (e.g. cartridge) so that it
may be filled by a single needle that is inserted from the
bottom or side (but not the top) of the empty tank. For
example, thc lank may be held on its sale or upside down.

EXAMPLES

Any of the cartndgcs described ui thc ligurcs and descrip-
tion above may uicludc mi clongatc and flaucncd storage
compartment for holding a iaporizablc matcnal and a
nxiuthpiece at the proximal end of cartridge In particular,
Iil(ig. 5-7I3, 8I3, 9, 11-15, and 16('how exaniples of a
cartndge for use with a vaporizer device that Includes an
elongate and flattened storage compartment (see. element 32
in FIG. 7B and clement 32a ui FIGS. 9A-9L) conligured to
hold a liquid vaponzablc material. whereui the liquid vapor-
izable material is visible tluough the storage compartmenu
further wherein the store e compartment comprises a distal
end and a proximal end. and a tirst side extendmg between
the distal end and the proximal end. In each of these
examples the cartrid e also includes an opaque mouthpiece
(c g., 31 in FIGS. 7B and 8B) tlrat is secured over Ihe
proxunal cnd ol Ihc storage compartmmii, the opaque
mouthpiece having a front side adlaccnt io the lirst sideol'he

storage compartment. wherein a distal end of the opaque
nxiuthpiece terminates in a distal edge that extends only
partially between the distal end and the proximal end of the
atom e compartment. The mouthpiece includes an opening
72, 72'luough the opaque mouthpiccc at a proxunal cnd of
thc opaque mouihpiecix Thc mouthpiece also utcludcs a
notch (in FIGS. 5, 7A. 7B. 8. 9 and 11-13. thc notch is a
tnangular-shaped cut-out re ion 88 in the front side of the
mouthpiece extendin fmm the distal edge of the opaque
mouthpiece tovvard the proxinial end of the mouthpiece,
v herein the notch exposes a re ion of the stora e compart-
ment bcncath thc mouthpiece. Thc notch (cut-out region) in
either ihc mouthpiece or the iaponzer body may bc any
appropnaic shape, includuig rcctan ular, hexagonal, oval,
senti-circuksr, pentagonal, etc. (Or any combination of
these) Any of the cartridges described herein may also
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include a hcatcr el lhc d&stal cnd of Ihc sloragc compar!maul,
&vherein the heater comprises a heatin clmmber. a wick 34
w i&tun Ihc heal&ng clrdmbcr, and a rcmstive healing element
35 in thermal contact with the w:ick. Any of these cartndges
uldv rdso ulciU&lc B chauut:I 46 or coun&lid wlthul lhc stolltgc
compartment extending from the heater to the proximal end
of the storage compartment. wherein the liquid vaporizable
material is visible thmugh the notch, further wherein the
cannuLa or channel forms a fluid connection between the

& i&

heal ulg chamber aud lhc opening tlu ough Ihe opaque moulh-
piece from which vaporized liquid vaporizable material moy
bc ulhaled, as shown in FIGS. 7CB and 8B. In some
variations. the channel nlay extend tiuough the liquid vapor-
izable matcnal I'rom Ihe lmdtcr to thc prox&mal end of thc
stomge compartment so that the liquid vaporizable nlatenal
surrounds the canmlla v hen the storage compartment &s

filled &vith liquid vaporizable material 'I'he cannula nlay be
visible tluough the notch. The cmunda moy form o fluid
co&uuxuon bc&ween thc healing chamber and thc opening lit
tlu ough the opaque mouthpiece from which vaporized liquid
1 aponzable matcnal may bc ulhaled.

1hc cartridges shown m IT(iS 7A-9 may also include a
friction coupling between the cartridge and the vaporizer.
lror example. the cartridge may include a pair nf locking
gapa on Llteml s&des of the cartridge that are configured to
engage &lith a pair of loclung detente on the vaporizer dev&ce
Io sccurc the cartndgc &n the vaporizer dcvicc.

As discussed above. these firn&urea arc also apparent &n

ltl(iS. 24A-26I3, although the norch 2481 in this example &o

may be shaped differently (e g, sho&vn as half of a tlattened
hexagon. compared to the half-diamond shape of I'l(iS 8B
and 9. For example, in FICiS 24A-24B and 30. rhe cortndge
2000 for use with a vaponzer device includes the elongate
and flallt:utxl sloragt: coulpdltu&cul 2490 conligurcd to lx&ld &i

a liqu&d vaponzablc malcnal, whcrcin dlc liquul vaponzable
ma&anal &s v&s&blc through thc storage comparuncnt. The
storage cnmpartment includes a distal end and a pn&ximal
end, and a first side 2492 extending between the distal end
and the proximal end. The cartridge also includes on opaque do

mouthpiece 2409 that is secured over the proximal end ofthe
storage compartment, thc opaque moulhpmce havm a front
side 2494 adgiccnl to thc iirst s&dc uf thc storage compart-
ment, whcrc&n a d&stnl cnd of thc opaque mouthpiece ter-
minates in a d&stal edge 2471 that extends only partially
bet&veen the distal end and the proximal end of the stnrage
compartment. The mouthpiece also includes an opening
2495 tltmugvt the opaque mouthpiece at a proximal end of
thc opaque mouthp&ccc, and a notch 2481 ul thc front side
ol'hc mouthp&ecc exlcndu&g lhom thc distal edge of the o

opaque mouthp&ccc toward Ihc proximal cnd of Ihe moulh-
piece, wherein the notch exposes a region of the stonlge
compartment beneath the mouthpiece. 'I'he cartridge also
includes a heater 2485 at the distal end of the storage
conlpartment„ tvherein the heater comprises a hearin cham- &.

bcr 2486, a wick (not v&s&blc ul FIG. 24A-24B) w&thin thc
hcatulg chamber, aud a res&alive heating elcmcnt (nol 1islblc
in FIG. 24A-24B) &n thcnual coniact wid& thc wick. Thc
cartridge also includes a cannula 2475, 30))9 v ithin the
stomge compartnlent extending thn&ugh the liquid vaporiz- to
able matenal from the heater to the proximal end of the
stomge compartment so that the liquid vaporizable motenal
surrounds Ihc cdru&ula when lhc slocdgc compartment &s

lillcd with hqu&d vapon&mblc malerml. Thc ca&unila is &is&ble

tluough the notch 2481 (c.g., when ihc cartndge &s ulscrtcd si
into the vaporizer fully, as shown in I ICi 33A), further
wherein the cannula fonna a fluid connection betv een the

52
hen uug chamber aml the opmling llu ough the opaque mouth-
piece from which vaporized liquid vaporizable material may
bc inhaled.

As mentioned above. the npaque mouthpiece may be
dltachctl t&vcl fllc ploxuud1 t:utl ol tht: t:long&&le sloltl c
cmnpartment in any appropriate mmlner. including an adhe-
sive ond/or a snap-ht over the proximal end of the stomge
ctuupartnlcnt

FICiS. 31A-31L slu&w alternative examples the mouth-
p&ecc cut-oul regions (notches) that may bc used In all of
these example~, the opaque mouthpiece is fixed (e, by
ddhcs&vc. snap-fik ctc.) ott:I fllt: lrausprtrt:ul or lrdushiccul
elongate and flattened storage compartment 3103, similar to
the examples dcscribcd above (c g., ul FICiS. 9A-9L). The
heater region 3107 at the distal end includes a wick and coil
(as slmwn in FICi. 8D and 30). and a cannula 3109 ic visible
throngh the stonlge conlpartment and connects the heater
ftlrnlhlg thc vapor to Ouc or a&tore opcnulgs ou thc uloUth-
p&ccc. Each ol'hc vandtions shown in FIGS. 31A-31L has
a d&flerent notch or cut-out region 3111. The notch extends
from flm d&stal edge of Ihc mouthpiece up towards Ihc
pmximal end of the nlouthpiece and exposes a &vindotv

through the transparent,'translucent storage compartment
even when the cartridge is inserted into a vaporizer up to the
distal edge fomled by the mouthpiece. Tin&a, in genemll. this
notch. cut-out or &lindow extends up into the lateral side of
thc moulhpumtv c.g., on Ihc front and/or back sales of Ihc
opaque mouthpiece betw em& the distul und proximal ends of
the cartridge. Irnr example, the nntch cuts up into the opaque
mouthpiece fmm the lateral ed es of the mouthpiece that
extend alono the minor sides (e.g.. see the side 2509 of the
mouthpiece 2431 in FICi. 25B„and it*a oppos&te side, not
vis&ble in FICi. 25B). and at the lateral sides of the front and
back d&stal txlgc that dre dl the Blanc hc&ght ns the d&stal edge
of thc nlouthplccc Ou lht: nlhlor sltlcs of lhc u&UUfllplccc. Thc
nunor sides arc also reli:rrcd Io as the latcrnl s&dcs. Note that
the latenli sides are sho&vn as having a d&mneter that is less
than the diameter of the nlajor (front, back) sides of the
cartndge in many of these examples„v hich are primarily
rectan ular or approximately rectanmdar As mentioned
above. other non-rectangular. bul st&ll tlaucncd aud elongate
carlndgc profiles (e.g.. storage compartment proliles) may
bc Uscxl, a&chitin hest&go&i'8 (tvg., havulg two pairs 01
nunnr sides with diameters that are slightly less than or equal
to the nmjnr sides), oval (&vhere the minor sides are rounded,
rather than flat. etc.

The notch (cut-out region) forming the window in the
cartndgc may male with complcnu:ntury notch on thc vapor-
izer, as shown &n FIGS. 32-34L. below. In tlus case, Ihc
cartndgc notch li&nns half ihe window, wlule thc vaporizer
notch (through the cartridge receptacle) fornls the other half
of the notch. 'I'he distal-most ed e of the mouthpiece around
the storage compartment sits flush against the vaporizer
(e ., against the upper proximal run of the cartridge recep-
tack)

For cxamplc, FIG. 31A shows a notch 3111 lhat is a
scm&circle or semi-ot al shape. FICi 31B is a scm&-ocni onai
shape; Fl(i 31C shows t&vo triangular (or sem&-diamond)
ad)scent notches FI(i 31D shows a senli-crescent notch
FICi. 31E shov,s a semi-star notch: FICi 31F shows o

semi-lip notch; Fl(J. 31(J shows a semi-clover notch. FIG.
3IH shows a Gaussian notch. FIG. 311 shows a senu-square
(or rectangular) notch. FIG. 31J is u pa&r ol'ad)scent semi-
circular or semi-oval notches. FIG. 311C shows a semi-plus-
shaped notch. IIICi. 311, is an alternat&ve semi-star-shaped
Botel I
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FIG. 32 shows a cmtndgc 3203 such as flle one shown ln
ill(iS. 24A-2513 coupled m the cartridge receptacle at the
pmximal end of an elongate flattened body 3205 of a
vaporizer ln this exmnple. the hemi-hexagonal notch in the
front (and back) of the mouthpiece of the cartridge fomts a
hexagonal ivindow v ith the complementary notch in the
cartridge receptacle. Tlic cannula Is visible witlnn lhc slor-
dgc conlpBrtnu:ut Bud nldy'l ovule d convcnlcucc lclcn:ucc,
contrast. and scale for any vaporizing fluid within the
storage compartment 'I'he internal cannula may also provide in
a baffle to prevent or reduce hubbles forining within the
vaporizable material.

Although the examples shown in FICUS. 32-34L all slmw
d notch cut ul thc distal cdgc ol'hc cartndgc rccczhtaclc, tlus
second notch may bc optional. Also. although thc notches
are shown to be mirrors of each other, the first notch (m the
cartridge) may be different fnhm the second notch

30jhen a feature or element Is herein referred to as being
"on" another feature or element, it can be directly on the
other feature or element or intervening ibotures ond/or zo

clmuents may also bc prcscnt In contrasn when a fi:aturc or
clmuent is referred to as being "directly on*'nother feature
or element. there are no interveiling features or elenlents
present. It v ill also be understood that, when a feature or
element is referred to as being "connected", "attachof'r
"coupled" to another feature or element, it can be directly
connected. attached or coupled to the other feonhre or
clcmcnt or intervening features or elements may be present.
In conudst, when a fi:dturc or clement is reli:rrcd to as being
*'directly connected*', "directly attached" or "directly ho

coupled" to another feature or element, there are no inter-
vening features or elements present Although described or
shown with respect to one embodiment, the features and
elenlents so descnbed or shou n can apply to other embodi-
ments. Ii will also bc apprixiated by those ol skill in lhc art hi
that references to a structure or feature thai is disposed

Biljdccnt iulothcr fcatUrc ulav itive pol twins thin ovcllBp or
underlie the adjacent featme

1'emhinology used herein Is fihr the purpose of describing
particular embodiments only and is not intended to be do

limiting of the invention. For exmnple, as used herein. the
singular Ihnns "a", "an" and 'ie** are intcndcd to Include
the plural fonna as well, unless the context clearly uldicates
othcrwlsc. It will bc further understood Ihal Ihe tcrnw
*'comprises" and/or "conlprising," ivhen used in this speci-
fication, specify the presence of stated features, steps. opera-
tions. elements„and/or components, but do not preclude the
presence or addition of one or more other features, steps,
operations, elements, components, andior groups thcrcxii. As
used herein, thc term '*and/or" Includes any and all comb&- o

hrdt toils ofone or morc ol'thc associated hated items mid may
be abbreviated as

"/*'patially relative terms, such as "under". "below",
"lower". "over**„"upper** and the like, may be used herein
for ease of description to describe one element or feature*s ls
rclationslup to another elmucnt(s) or lcuturc(s) as Illustrated
in thc ligurcs. It will bc understood that lhc spaually rclalivc
terms arc ultended to micompass difli:rcm oncntations of thc
device in use or operation in addition to the orientation
depicted in the hgures lior example. if a device in the figures io
is inverted. elements described as "under" or "beneath**

other elements or features would then be oriented "over" the
other clmnents or fimtures. Thus. the cxcmplary hemi
'*under" can encompass both an oncmation of over and
under. Thc dcvicc may bc oflhcrwisc orwntcd (rotated 90 si
degrees or at other onentations) and the spatially relative
descriptors used herem interpreted accordingly. Similarly,

i4
thc temls "upwardly", *'downwardly", '*vcrucal", '*horizon-
tal" and the like are used herein for the purpose of expla-
nation only unless specifically Indicated otherwise

Altlmugh the terms "first and "second nlay be used
herein to describe various features/elements (includin
steps), these features/elements should not be limited by
these tcmls, unless the context uldicates othcrwisc. These
tcruls ula)'c iiscd to dlstulgulsh ouc fcdturc/clculcnt honl
another feature/elenlent. I hus, a hrst feature/element dis-
cussed belov; could be termed a second feature/element, and
sinlilmly, a second feature,'element discussed below could
be termed a first feature/elenlent without departing from the
teachings of the present invention.

Thmughout this spccdication and tlm claims wluch ful-
low, unless thc context rcqulrcs oflhciwlsc, thc word "com-
prise, and variations such as "conlprises'nd "conlprising
means various components can be cohjointly employed in
the methods and articles (e g . compositions and apparatuses
including device and methods). For example, the teml
"comprisin '* Vvill be understood to imply the inclusion of
any statixl clemente or stcphs but not thc exclusion of any
Other clemente or steps.

As used herein in the specification and claims, including
as used in the examples and unless otherwise expressly
specified, all nunlbers may be read as if prefaced by the word
"about" or "approximately." even if the teml does not
expressly appear. The pluase "about*'r "approximately*'ay

bc used when dcscribulg huaghutudc ahhd/or posiuon to
indicate that thc value mid/or posluon descnbed m wlthul a
reasonable expected ranee of values and/or positions I'or
exanlple, a numeric value may have a value that is +/—0.1'r'jh

of the stated value (or mnae of values). +/— 1% of the stated
value (or range of values). +/-2%a of the stated value (or
range of ialues), +/—5% of the stated value (or mhnge of
values), +/— 10% of the stated 1 slue (or range of values), etc.
Any numerical values given herein should also bc under-
stood lo Include about or approximately that value, unless
the context indicates otjherwise. Iior example, if the value
"10" is disclosed, then "about 10" is also disckhsed Any
numerical range recited herein is intended to include all
sub-ranges subsumed therein. It is also understood that when
d valUc ls dlsclosi'0 thdt iixs than or cqUdl to lhc valilc,
"grcatcr than Ur equal to the ialuc" and possible ranges
bctwiwn values arc also disclosixl, as appropriately under-
stood by the skilled artisml lior example, if the value "X" is
disclosed the "less than or equal to X*'s well as "greater
than or equal to X" (e.g., where X Is a numerical value) is
also disclosed. It is also understood that the tluoughout the
apphcdtion, data Is provhdlxj ul a number ol'lfl'crmlt lor-
mals, and that tlus dard. rc31rcscihts endpoints and startulg
points, and ranges lhr;my combinuuon of Ihc data poults.
lior example. if a particular data point "10" and a particular
data pomt "15" are disclosed, it is understood that greater
than. greater than or equal to, less than„ less thon or equal to,
and equal to 10 and 15 are cohhsidered disclosed as well as
bctwiwn 10 and 15. It is also understood that each urut
bctwiwn two particular units are also ihscloscil For
cxiunplc, If 10 and 15 arc disclosed, then 11. 12, 13. and 14
are also disclosed

Although various illustrative embodiments are described
above. Bny of a number of changes may be made to various
embodiments without departing from the scope of the inven-
tion as dcscnbcd by the clauns. For cxmnplc, thc order in
which venous dcscnbcd method steps arc pcrfilnncd may
Uficu be changed ul altcmdtivc embodiments. and in other
alternative embodiments one or nlore method steps may be
skipped altogether Optional features of various device and
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system embod&ments may be included ul some mnboduncnts
and not in others Therefore. the ti&regoing descript&on &s

pmvided primarily for exemplary purposes and should not
be interpreted to limit the scope of the invention as it is set
forth in the claims.

The examples and illustrations included herein show. by
wdy of illuslrauon aud not ol lun&lal&on, spec&lic mnbud&-
ments ul wh&ch lhc subyoct mancr may bc pracl&ccd. As
n&entioned. other en&bodin&ants may be utilized and deuved
there fm&n, such that stmctural and logical substitutions and &U

changes nmy be made without departing from the scope of
this disclosure Such embodiments of the inventive subject
matter may be referred to herein individually or collectively
by Lhc term **u&vcuuon" merely lor convcnicncc mid willa&ul
intend&ng to voluntarily lunit thc scope of tins application to
any single invention or inventive concept, if more than one
is. in fact. disclosed I'ln&s, although specific embodintents
have been illustrated and described herein. any arrangentent
calculated to achieve the same purpose may be substituted
for the specific embodiments shown. This disclosure &s zo

intend&xi to cover any m&d all adaplal&ons or vena&ious of
1 arious muboduncnts. Con&b&m&t&ons of lhe above mnbud&-
n&ents. and other embodiments not specifically descubed
herein. will be apparent to those of skill in the art upon
reviewing the above descuption

What is claimed &s:

1. An apparutus compns&ng.
a cartndgc composing a mouthpmcc, a storage compart-

n&ent confi ured to hold a vaporizable material, and a &o

heater chamber comprising a resistive heating element
coniiaured to heat the vaporizable material. where&n the
heating of the vaporizable material generates an aerosol
con&prising the vapomzable material and air passing
along an a&rflow path, and &s

a body compos&ng a rcccptacle conligurml to insertably
rccc&vc and couple to lhc ca&Lodge, whcrcul thc hcatcr
chamber &s d&sposed within the receptacle when the
receptacle insertably receives and couples to the car-
tridge„ SO

wherein the a&rflow path comprises:
an a&r inlet passage havulg a Iirst s&dc fi&rmcsl by an

exterior surface of thc cartridge imd a second side
lonned by an u&&cruel surface of lhc receptacle when
the receptacle insertably receives and couples to the
cartridge. &vhere&n the air inlet passage i ~ coidigured
to deliver the air to the heater chomber: and

a fluid connect&on in the cartridge. the fluid connection
connccnng lhc healer chtunbcr mid lhe mouthpiece.

2. The apparutus of claun 1, whcrcin thc cartud e fu»hcr o

comprises a protrus&ou cxtcudulg frum thc exlcmor surface
of the cartridge, and wherein at least parr of the protmsion
is disposed &vithin the receptacle when the receptacle insert-
ably receives and couples to the cartridge.

3. The apparatus of claim 1. wherein the caruldge has a &s

proximal cnd m&d a distal cnd oppos&te thc proximal m&d,

w barmn fl&c mouthp&ccc &s disposed a& lhc proximal cnd, and
whermn ihe hcalcr chamber is disposed proxuualc lo thc
distal end.

4 'I he apparatus of claim 3, wherein the receptacle io
terminates in a proximal ed e. wherein the nir inlet passage
extends from the pmxunal edge of the receptacle towards
thc d&alai end ol'lm cdrtudgc when lhe rcccp&taclc insertably
Iccclvcs dud collphm lo lhc carl&18 o.

5. The appuratus ol'ia&m 3, whcrcul thc mouthpiece ss
comprises a condensation chamber. wherein the nx&uthpiece
further comprises a first aerosol outlet and a second aeiosol

i6
outlet, mid whcrcul each of the Iirsi aerosol outlet and thc
second aerosol outlet are in fluid comn&unicatiiou with the
condensation chamber.

6 lhe apparatus of claim 3. wherein the cartridge has a
longitudinal dimension extending fmm the proximal end of
the cartridge to the distal end of the cartridge, and wherein
the cxlcuor surface ol Ihc cartridge and thc &ntcnml surface
of thc rcccp tuel c arc sub st mitially p ural 1cl to the long&tudius I

dimension v,hen the receptacle insertably receives and
couples to the cartridge

7 lhe apparatus of claim 3. wherein the storage com-
partment comprises the exterior surface of the cartridge
forming the first side of the air inlet passage

8 Thc apparatus of claim 3, whcrc&n thc storage com-
parnncnt composes four exterior walls bctwccn thc distal
end and the proxin&al end, and wherein the mouthpiece
comprises four interior walls between the distal end and the
pmxin&al end, and wherein the mouthpiece &s attached over
part of the storage compartment by a snap ht couplin .

9 The apparatus of clainl 8. v,here&n the mouthpiece
fi&rnm a cav&ty, whercul a first portion of lhc storage com-
partment &s disposed ulsidc of thc cuv&ly aud a a&mond

portim& of the storage compartn&ent &s disposed outside of
the cavity, at least part of the second portion configured fi&r

iilscrtiou &ilto thc receptacle.
10. The apparatus of chsim 9, where&n a surface feature of

the cavity is confi ured to secure the mouthpiece to the
stol'ilgc colupalnuclll.

11. Thc apparatus of claim 9, whcrcu& thc mouthpmcc
comprises a first couplina feanire and a second coupling,
feature, wherein the storage compartntent con&prises a third
coupling feature and a fourth coupling feature on opposite
exterior surfaces of the storage compartment, wherein the
first coupling feature is configured to couple with one of the
tlurd couphng Ibaturc and thc fourth coupl&ng fi:aturc. and
whcrc&u lhc sccolul coUplll&g lcil&U&c is collllgU&cd lo coUplc
w&th lhc other of thc tlnrd couplulg feature and thc fourfli
coupliug tcB&urc.

12. 'I'he apparatus of claim 11. wherein the third coupling
feature comprises a first raised rail, and wherein the fourth
couplulg feature comprises a second raised rail.

13. Thc apparatus of claim 9, whereu& thc moulhpumc is
opaque, m&d whcrcin lhc second port&on of the stora c
co&upi&ltulclll coluprlscs B su& liu:e coul&gated so fllal lhc
vaporizable inaterial is visible through the surface.

14 'Ihe apparatus of Claim 13. wherein the receptacle is
configured so that the second portion of the storage com-
partment is visible when the cartridge is m&upled to the
rccc7&taclc. through a notch ui the reccplaclc.

15. Thc apparatus of claim 1, whcrc&n thc cartndgc
comprises a Iirsl electr&cal contact aud a second elcclucal
em&tact at a distal end of the cartridge. the mouthpiece
disposed at a pmxin&al end of the cartndge opposite the
distal end, wherein the first electrical contact and the second
electncal contact are electrically isolated Bnd disposed in a
plane substanl&ally parallel io thc d&alai end ol lhc cartridge.

16. Thc apparatus ol'laim 15, whcrc&n thc reccptaclc
composes a third clectucnl conuicl and a fourth cleclucal
contact disposed in a second plane, the second plane sub-
stantially parallel to the distal end of the cartridge when the
cartndge is received witlfin the receptacle.

17. The apparatus of claim 1. wherein a wick comprises
dl ICBSI Ol&C Of. d SLIICB Iud&CI1dl. d Cono&I lua&CI&al, d CC&dill&C

malcrial, a hemp matcnal. and a sla&nlcss steel mateual.
18. Thc apparatus ol'cldun 1. Uhcrc&n thc body lms a top

end and a bottom end opposite the top end. wherein the
receptacle is disposed at the top end. wherein a body
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longiiuduial axis exlmids from Ihc top end to lhc boltom cnd,
and ivherein a first body transverse axis and a second body
transverse axis extend substantially perpendicular to the
body longitudinal axis. the body having, a greater dimension
along the first body tmsnsverse axis than alon the second
body transverse axis.

19. Thc apparatus ol'laim 1, wherem thc storage com-
parunmil composes the vapouzablc mdteual, and wherein
the vaporizable material comprises a nicotine tilnnulation.

Zfi. An apparatus comprising 111

a cartridge coniprising a mouthpiece, a storage compart-
ment configured to hold a vaporizable material, Bnd a
resistive heatin element confi ured to heat the vapor-
izable matcnal, whcrcin the hcaluig ol'hc vapouzablc
nuucrldl generates Bn aerosol ccunprlsuig thc vltporiz- I

able material and air passing alono an airtlotv path, and
a body comprising a receptacle configured to inseriably

receive and couple to the cartridge. wherein the resis-
tive heating element ls disposed within the receptacle
lvhen the receptacle insertably receives and couples to lo
lhC cdrl11Clgc.

wherein thc airflow path compusem
an air mlet passage having a first side founed by an

exterior surface of the cartridge and a second side
fornied by an internal smface of the receptacle v hen
the receptacle insertably receives and couples to the
cartridge. wherein the air inlet passage is conti ured
lo dclivcr Ihc air towards the resistive healuig cle-
ment, and

a fluid connection in the cartridge. the fluid connection so

ccuulccling thc I'csis tive heating clcnlclrt Bncl thc
mouthpiece

21. The appamstus of claim 20, wherein the cartudge
further comprises a protrusion extendin from rhe exterior
surface ol'hc cartudgc. and wherein di lmisl part of the ls
protrusion Is disposed w Itluu thc rimcplaclc when Ihc rccc31-
taclc uisertably rixmvcs and cmiples lo Ihe carlud e

ZZ. 'I he apparatus of claim 20. wherein the cartridge has
a proximal end and a distal end opposite the pnlximal end,
lvherein the mouthpiece is disposed at the proximal end, and do

lvherein the resistive heating element is disposed proximate
lo lhC diSlal t:BCl.

23. The appuratus of claim 22. whereui the receptacle
terminates In a proximal cdgc. wherem Ihe mr uilcl passage
extends from the proxinial edge of the receptacle towards

is
thc distal cnd of thc cartrnlgc w hmi thc reccptaclc uisenably
receives and couples to the cartridge.

24. The apparatus of cLaim 22, wherein the cartrid e has
a longitudinal dimension extending from the proximal end
of the cartridge to the distal end of the cartridge. Bnd wherein
the cxleuor surface ol Ihc cartridge and thc Intcursl surface
of the receptacle are substantially parallel to the ion itudinal
duucnsion when thc rccepttmle inscrtably reccivcs and
couples to the cartridge

25. The apparatus of claim 22, wherein the stomsge
compartment comprises the exterior surface of the cartridge
founing the first side of the air inlet passage

26 1'he apparatus of claim 22, wherein the storage
compartment comprises four exterior walls between the
distal end and the proximal end„and wherein the mouthpiece
comprises four interior walls between the distal end and the
proxundl cnd. Bnd whcicul lht: nloulhpiccc ls BIIBchcd oval
part ol the storage compartment by a snap lil cmipluig.

27. Thc apparatus ol'laim 26. wlmrmn thc mouthpmce
forms a cavity. wherein a hrst portion of the storage com-
partnient is disposed inside of the cavity and a second
portimi of the storage compartnient Is disposed outside of
the cavity. at least part of the second portion configuired for
insertion into the receptacle.

28. The apparatus of clainl 20, wherein the body has a top
mid and a bottom end opposite Ihc lop mid, whcrcin thc
rcccptacle Is disposed al the lop mid, whcrcin a body
loagitudinal axis extends from the top end to the bottom end,
and wherein a first body transverse axis and a second body
transverse axis extend substantially perpendicular to the
body longitudinal axis, the body having a greater dimension
along the first body transverse axis than along the second
body triulsvcrsc axis.

29. The apparatus of claim 1, wherein thc receptacle
comprises Bn opctung that is between upproxunalcly 13 lo
approximately 14 mm long, approxunatcly 4.5 to approxi-
mately 5.5 mm wide, mid at least 10 mm deep

30. '1'he apparatus of claim 20, wherein the storage
cmnpartment comprises Ihe vaporizable material, and
wherein the vaporizable material comprises B nicotine for-
nlui'Ition.
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