
Vaporizer (inhalation device)
A vaporizer or vaporiser, colloquially known as a vape, is a device
used  to  vaporize  substances  for  inhalation.  Plant  substances  can  be
used, commonly cannabis, tobacco, or other herbs or blends of essential
oil.[1]  However, they can also be filled with a combination propylene
glycol, glycerin, and drugs such as nicotine (e.g. extract from tobacco)
or tetrahydrocannabinol as a liquid solution.

Vaporizers  contain  various  forms  of  extraction  chambers  including
straight bore, venturi, or sequential venturi, and are made of materials
such  as  metal  or  glass.  The  extracted  vapor  may  be  collected  in  an
inflatable bag, or inhaled directly through a hose or pipe. When used
properly,  cooler  temperatures  due to  lack  of  combustion[2]  result  in
significantly  more  efficient  extraction  of  the  ingredients.  Hence,  the
irritating  and  harmful  effects  of  smoking  are  heavily  reduced,[3][4]

[5][6][7] as is its secondhand smoke.
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An electronic cigarette is a handheld battery-powered vaporizer that simulates smoking by providing some of the
behavioral aspects of smoking, including the hand-to-mouth action of smoking, but without combusting tobacco.[8]

Using an e-cigarette is known as "vaping" and the user is referred to as a "vaper."[9] Instead of cigarette smoke, the
user inhales an aerosol, commonly called vapor.[10] E-cigarettes typically have a heating element that atomizes a
liquid  solution  called  e-liquid.[11]  E-cigarettes  are  automatically  activated  by  taking  a  puff;[12]  others  turn  on
manually by pressing a button.[9]  Some e-cigarettes look like traditional cigarettes,[13]  but they come in many
variations.[9] Most versions are reusable, though some are disposable.[14] There are first-generation,[15] second-
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generation,[16]  third-generation,[17]  and  fourth-generation
devices.[18]  E-liquids  usually  contain  propylene  glycol,
glycerin,  nicotine,  flavorings,  additives,  and  differing
amounts of contaminants.[19] E-liquids are also sold without
propylene glycol,[20] nicotine,[21] or flavors.[22]

The benefits and the health risks of e-cigarettes are uncertain.
[23][24][25] There is tentative evidence they may help people
quit smoking,[26] although they have not been proven to be
more effective than smoking cessation medicine.[27] There is
concern with the possibility that non-smokers and children
may start  nicotine use with e-cigarettes  at  a  rate  higher than anticipated than if  they were never created.[28]

Following the possibility of nicotine addiction from e-cigarette use, there is concern children may start smoking
cigarettes.[28] Youth who use e-cigarettes are more likely to go on to smoke cigarettes.[29][30] Their part in tobacco
harm reduction is unclear,[31]  while another review found they appear to have the potential  to lower tobacco-
related death and disease.[32] Regulated US Food and Drug Administration nicotine replacement products may be
safer than e-cigarettes,[31] but e-cigarettes are generally seen as safer than combusted tobacco products.[33][34] It is
estimated their safety risk to users is similar to that of smokeless tobacco.[35] The long-term effects of e-cigarette
use are unknown.[36][37][38] The risk from serious adverse events was reported in 2016 to be low.[39] Less serious
adverse effects include abdominal pain, headache, blurry vision,[40] throat and mouth irritation, vomiting, nausea,
and coughing.[41] Nicotine itself is associated with some health harms.[42] In 2019, an outbreak of severe lung
illness across multiple states in the US has been linked to the use of vaping products.[43]

Dry-herb vaporizers can be used to inhale marijuana.[44]  Of the studies about vaporizing marijuana, few have
addressed the quality of the vapor extracted and delivered; instead, studies usually focus on the mode of usage of
the vaporizers. There are 483 identifiable chemical constituents known to exist in the cannabis plant,[45] and at
least 85 different cannabinoids have been isolated from the plant.[46] The aromatic terpenoids begin to vaporize at
126.0 °C (258.8 °F),[47] but the more bio-active tetrahydrocannabinol (THC), cannabidiol (CBD) and cannabinol
(CBN)  do  not  vaporize  until  near  their  respective  boiling  points:  THC 157  °C  (315  °F),[48]  CBD  160–180   °C
(320–356 °F),[48] and CBN 185 °C (365 °F).[48]

Vaporizers can also be used to inhale cannabis oil and waxy concentrates that have been extracted from the plant.
Sometimes the oil is also mixed with propylene glycol and polyethylene glycol to make it less viscous.[49]

Vaporizing is more efficient than smoking, because approximately 30% of THC in marijuana or hashish cigarettes
is destroyed by pyrolysis during smoking.[50]

Various types of electronic cigarettes.
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Vaporizer with water-cooling A conduction-style vaporizer

A  passive-convection  "vaporization
pipe" with flame filter
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A Storz & Bickel Volcano, a forced-air
vaporizer.  The  detachable  balloon
(top)  fills  with  vapors  that  are  then
inhaled

Vaporizers can be used to inhale other recreational drugs as well. A wide variety can be consumed this way, either
dissolved in e-liquid or vaporized directly.[51] The use of e-cigarettes to inhale the psychedelic drug DMT has been
reported.[52]

Studies have shown that vaporizing cannabis exposes the user to lower levels of harmful substances than smoking
cannabis.[53][54][55][56] These findings are important for it is estimated that 10–20 percent of patients with chronic
pain, multiple sclerosis, epilepsy, and HIV/AIDS have admitted to smoking cannabis for therapeutic purposes. For
patients,  a  study  found  that  smoking  cannabis  sativa  reduced  daily  pain  by  34%,  a  statistically  significant
amount.[57]

In a study published in the Journal of Psychopharmacology in May 2008, it was stated that vaporizers were a
"suitable method for the administration of THC".[58] A 2007 study by the University of California, San Francisco,
published in the Journal of the American Academy of Neurology, found that "there was virtually no exposure to
harmful combustion products using the vaporizing device".[6] A 2006 study performed by researchers at Leiden
University found that vaporizers were "safe and effective cannabinoid delivery system(s)". The study stated that the
amount of THC delivered by vaporizers were equivalent to the amount delivered by smoking.[56] Because of those
studies and other studies, vaporizers are considered medically sound devices for delivering THC.[59]

The proposed factors affecting output include:[53][56]
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Weight, content of water and essential oils
Consistency of material in the filling chamber
Storage time of the vapor
Inhalation method (breathing technique)

Not all  those have been scientifically tested. Research using vaporizers found the delivery efficiency highest at
around 226 °C (439 °F), falling to about half efficiency at 150 °C (302 °F) to 180 °C (356 °F) degrees depending on
material.[56] The purest preparations produced the highest efficiencies, about 56% for pure THC versus 29% for
plant material (female flower tops) with 12% THCA content. Besides THC, several other cannabinoids as well as a
range of other plant components including terpenoids were detected in the plant material. Using pure THC in the
vaporizer, no degradation products (delta-8-THC (D8-THC), cannabinol (CBN), or unknown compounds) were
detected by HPLC analysis.[56] The longer vapor is stored, the more THC is lost as it condenses on the surface of
the  vaporizer  or  the  balloon.  This  loss  may  be  negligible  over  a  few  minutes  but  may  exceed  50%  after  90
minutes.[56] The Leiden University study found that as much as 30–40% of inhaled THC was not absorbed by the
lungs but simply exhaled. However, they did not find large individual differences in the amounts exhaled.[56]

Vaporizers are sometimes used by chefs as a method of applying controlled heat to herbs and spices to release
flavors that are otherwise difficult to titrate or apply, or that might be spoiled by overheating during cooking.
[60][61][62] Grant Achatz, chef-proprietor of Alinea in Chicago, "uses the aroma-filled bags as place-mats, punctured
when plates are placed in front of the customer".[60]

Anaesthetic vaporizer
Aromatherapy
Eagle Bill
Nebulizer
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