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(57) ABSTRACT 

The present invention relates to an improved mode of 
administration for cannabis and its natural and Synthetic 
derivatives. A pharmaceutical composition Suitable for Sub 
lingual aerosol or Spray delivery of cannabis is provided. 
The formulation may be dispensed using a pump Spray or the 
formulation may include a propellant, Such as butane, 1,1, 
1,2-tetrafuorethane (HFC-134a) or 1,1,1,2,3,3,3-heptafluro 
propane (HFC-227). The term cannabis is used herein to 
refer to all physiologically active Substances derived from 
the cannabis family of plants and Synthetic cannabis ana 
logues and derivatives, precursors, metabolites etc., or 
related Substances having cannabis-like physiological 
effects. 
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PHARMACEUTICAL COMPOSITIONS 

0001. The present invention relates to an improved mode 
of administration for cannabis and its natural and Synthetic 
derivatives. The term cannabis is used herein to refer to all 
physiologically active Substances derived from the cannabis 
family of plants and Synthetic cannabis analogues and 
derivatives, precursors, metabolites etc., or related Sub 
stances having cannabis-like physiological effects. 

0002 The medicinal and psychoactive properties of the 
cannabis plant have been known for centuries. At present, 
cannabis is not legally available. However, there is growing 
preSSure on politicians to legalise its use, especially for 
medicinal purposes. 

0003) Evidence suggests that cannabis is a safe, versatile 
and potentially inexpensive drug. It has been reported as 
being beneficial to patients Suffering from a wide range of 
Symptoms experienced in connection with various, often 
very Serious, medical conditions. For example, cannabis has 
been used to alleviate Symptoms associated with cancer, 
anorexia, AIDS, chronic pain, Spacicity, glaucoma, arthritis, 
migraine and many other illnesses. 

0004 Cannabis is recognised as having anti-emetic prop 
erties and has been Successfully used to treat nausea and 
Vomiting in cancer patients undergoing chemotherapy. Stud 
ies also report use of cannabis in treating the weight loSS 
Syndrome of AIDS and in reducing intraocular pressure for 
the treatment of glaucoma. Cannabis is also reported to have 
muscle relaxing effects and anti-convulsant effects. 

0005. However, it is also well documented that these 
medicinal effects of cannabis come at the cost of leSS 
desirable effects. It is alleged that the administration of 
cannabis causes changes in mood, perception and motiva 
tion. The common euphoric effects have led to the use of 
cannabis as a recreational, “Soft drug and its criminalisa 
tion. The psychoactive effects are said to vary with dose, 
with the typical cannabis Smoker experiencing a “high” 
which lasts about 2 hours, during which there is impairment 
of cognitive functions, perception, reaction time, learning 
and memory. These Side effects clearly have implications, 
Such as for the operation of machinery, and in particular for 
driving. These effects also make cannabis less attractive for 
widespread, mainstream use, as it can reduce a patient's 
ability to perform relatively simple tasks during treatment. 

0006 The euphoric effects of cannabis may also consti 
tute an undesirable Side effect for patients using the drug for 
medicinal purposes, especially for "naive' cannabis users. 
Furthermore, here have been reports of unpleasant reactions 
to cannabis, Such as anxiety, panic or hallucinations. It is 
believed that these undesirable effects are most commonly 
asSociated with higher doses of cannabis. 

0007. Despite these effects, years of research have failed 
to show that cannabis is dangerous. In fact, the results appear 
to have proved the opposite. Cannabis has been shown to be 
Safer, with fewer Serious Side effects than most prescription 
drugs currently used as anti-emetics, muscle relaxants, hyp 
notics and analgesics, etc. 

0008. The physiological and pharmacological effects of 
cannabis depend upon a number of factors, including the 
dosage level and the route of administration. 
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0009. There are currently two main methods of cannabis 
delivery. Lung delivery is most commonly achieved by 
Smoking cannabis. Unfortunately, there are concerns about 
the effect of this mode of administration on the lungs. 
Cannabis Smoke carries even more tars and other particulate 
matter than tobacco, and So may be a cause of lung cancer. 
Furthermore, many patients find the act of Smoking unap 
pealing, as well as generally unhealthy. It is known that 
Some of the chemicals produced by Smoking cannabis are 
aggressive and Smoking has been shown to cause the gradual 
dissolving of teeth. For these reasons, Smoking is not an 
approved medical means of administration for any drug. 
0010 Attempts have been made to overcome some of the 
problems associated with Smoking both cannabis and 
tobacco by providing various Smokeless inhalable aeroSol 
formulations for lung delivery. A self-propelled inhalable 
aerosol of delta-9-tetrahydrocannabinol was developed as 
long ago as 1975 as a bronchodilator. Inhalable aerosol 
formulations were made comprising either only liquid com 
ponents and or including a Solid particulate component 
carrying the active agent, Such as the cannabis. The various 
formulations were found to be of varying effectiveness in 
delivering the active agent to the alveoli of the lungs in the 
Same manner as Smoke. 

0011. However, both methods of lung delivery discussed 
above have been found to cause a pronounced and involun 
tary cough, possibly from irritation of the trachea and lungs. 
This unpleasant Side effect is not overcome by the Smoke 
free method of lung delivery. 
0012. An oral dosage form of cannabis is available in the 
United States as a Schedule II drug. The capsules contain a 
synthetic version of delta-9-tetrahydrocannabinol (delta-9- 
THC), the main active Substance in cannabis, and they have 
had limited SucceSS for a number of reasons. Firstly, in light 
of its anti-emetic properties, the capsules are commonly 
used to treat nausea and vomiting. Clearly, an oral admin 
istration is not ideal as the patient may well have difficulty 
keeping the capsule down long enough for it to take effect. 
It has also been found that orally administered THC is 
erratically and slowly absorbed into the bloodstream, mak 
ing the dose and duration of action difficult to control. 
Furthermore, the oral dose is less effective than Smoked 
cannabis and therefore larger doses are required in order to 
achieve a desired therapeutic effect. 
0013 The applicants have discovered that an alternative 
mode of administration allows the clinical or medicinal 
effects of cannabis to be maximised, whilst reducing the 
above discussed unpleasant and negative side effects. 
According to the present invention, the cannabis is formu 
lated for Sublingual delivery in aerosol or spray form, which 
offers unexpected advantages over known modes of can 
nabis delivery. The invention also relates to a device for 
delivering Such a composition as an aerosol or Spray. 
0014 Formulations according to the invention may 
include a propellant or may be dispensed using a pump Spray 
device. The Spray or aeroSol devices may have upright or 
inverted valves. Furthermore, the aerosol or spray device 
may be adapted Specifically for Sublingual delivery. For 
example, the mouthpiece of the device may be adapted to 
direct the Sprayed dose towards the Sublingual mucosa. The 
device may also be adapted to dispense particles of a 
particular size, thereby optimising the Sublingual uptake. 
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0.015. It is known that sublingual delivery of a pharma 
ceutically active agent results in fast uptake. The active 
agent is administered to the Sublingual mucosa, from which 
it is rapidly absorbed into the bloodstream. Sublingual 
delivery also avoids first-pass metabolism of the active 
agent. 

0016 Aerosol or spray delivery of a composition to the 
Sublingual area is particularly convenient and effective, and 
promotes fast-uptake. The Sprayed composition will be 
thinly spread over the Sublingual area, So that more of the 
dispensed composition will be absorbed and will be 
absorbed more quickly than where Sublingual delivery is by 
Some other mode, Such as, for example, allowing a tablet to 
dissolve under the tongue. 
0.017. The fast onset of the therapeutic effects of Sublin 
gually administered cannabis has the advantage of providing 
fast relief from the symptoms to be treated. It also has the 
advantage of reducing the risk of excessive doses being 
administered in an attempt to get immediate relief from 
Symptoms, which is often observed in connection with 
Slow-acting active agents and means of administration and 
which is potentially dangerous. 
0.018 Sublingual delivery is clearly more attractive than 
injection, as alternative method of delivery offering fast 
uptake. Injection is painful, especially when regular admin 
istration is required. It can also be difficult for a patient to 
inject themselves, especially if weak or lacking co-ordina 
tion, often making it necessary for Someone other than the 
patient to perform the administration. 
0.019 Sublingual delivery also has advantages over oral 
delivery. It is well Suited for administration of anti-emetics, 
it having rapid onset and delivery is not affected by nausea 
and Vomiting. A Sublingual dose is also absorbed at a 
predictable rate and So its administration can be accurately 
controlled. Devices with metered valves may be used to 
dispense the active agents Sublingually, allowing accurate 
Volumes, and therefore accurate doses, to be dispensed. 
0020 Sublingual delivery also avoids the negative effects 
asSociated with Smoking. The risk of lung cancer due to the 
tar and impurities drawn into the lung by Smoking will be 
avoided. Furthermore, the pronounced and involuntary 
cough associated with lung delivery of cannabis is not 
experienced with Sublingual delivery. 
0021. A further and unexpected advantage associated 
with Sublingual delivery of cannabis is that it is significantly 
more effective than Smoking (which in turn is known to be 
significantly more effective than oral delivery). This is 
Surprising in light of the huge Surface area of the lungs 
which would be expected to allow much greater uptake of 
the cannabis than Sublingual delivery which exposes a much 
Smaller Surface area to the active agent. 
0022. This effectiveness allows some of the undesirable 
effects of cannabis administration to be avoided, these 
effects being mainly associated with larger doses. Indeed, 
the applicants have discovered that the Sublingual delivery 
of cannabis allows the beneficial medicinal effects of can 
nabis to be enjoyed whilst minimising the negative effects, 
Such as the euphoria and impairment of faculties. That Said, 
the Sublingual administration of doses of cannabis large 
enough to produce Said euphoric effect is still possible, if 
desired. 
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0023. In one of the preferred embodiments of the present 
invention, a pharmaceutical composition Suitable for Sub 
lingual delivery is provided comprising a pharmaceutically 
active agent which is cannabis and a propellant. The pro 
pellant may be, for example, 1,1,1,2-tetrafluoroethane 
(HFC-134a), 1,1,1,2,3,3,3-heptafluoropropane (HFC-227) 
or butane. Most preferably, the propellant included in the 
composition is HFC-134a or HFC-227. 
0024. In the past, aerosol or spray formulations fre 
quently included one or more chlorofluorocarbon as a pro 
pellant, dichloro-difluoromethane being commonly used. It 
is well documented that chlorofluorocarbons are implicated 
in the depletion of the OZone layer and their production, 
therefore, is being phased out. 1,1,1,2-tetrafluoroethane 
(HFC-134a) and 1,1,1,2,3,3,3-heptafluoropropane (HFC 
227) are significantly less harmful to the ozone layer and 
they are of low toxicity and of Suitable vapour pressure for 
use as aerosol propellants, making then Suitable for use in 
pharmaceutical aerosols. An additional benefit is that HFC 
134a and HFC-227 can be used in combination with many 
pharmaceutically active agents, without causing any degra 
dation to them or reducing their physiological activity. They 
are also not flammable. 

0025 Preferably, the composition of the present inven 
tion includes a carrier. In a preferred embodiment of the 
invention, the carrier is a lower alkyl (C-C) alcohol, a 
polyol, or a (poly) alkoxy derivative. In embodiments, the 
carrier is a C-C alkyl alcohol or a lanolin alcohol and, 
preferably, is ethanol or isopropyl alcohol. The most pre 
ferred alcohol is ethanol. 

0026. The preferred polyols include propylene glycol and 
glycerol and the preferred (poly) alkoxy derivatives include 
polyalkoxy alcohols, in particular 2-(2-ethoxyethoxy) etha 
nol (available under the Trademark Transcutol(R). 
0027) Further preferred (poly)alkoxy derivatives include 
polyoxyalkyl ethers and esters, Such as polyoxyethylene 
ethers or esters. The preferred polyoxyethylene ethers and 
esters are polyoxyethylene alkyl ethers, polyoxyethylene 
castor oil derivatives, polyoxyethylene Sorbitan fatty acid 
esters and polyoxyethylene Stearates. 
0028. The preferred fatty acid alkyl esters are ethyl 
oleate, isopropyl myristate and isopropyl palmitate. The 
preferred polyalkylene glycol is polyethylene glycol. 
0029. In preferred embodiments, the inventive composi 
tion can comprise up to 50% or, preferably, 25% w/w carrier. 
More preferred embodiments include between 3% and 15% 
w/w, or between 4 and 10% w/w carrier. The pharmaceutical 
compositions can comprise between 50% and 99% w/w, 
preferably between 75% and 99% w/w, and, more prefer 
ably, between 88% and 95% w/w HFC-134a or HFC-227. 
0030. In further embodiments, compositions used in the 
present invention can comprise a plurality of different car 
riers. 

0031 Further excipients can be included in the formula 
tions employed in the present invention. For example, 
neutral oils as well as Surfactants (the latter for aiding the 
Smooth operation of the valve), as are well known to those 
skilled in the art, may be included. 
0032. Thus, in further preferred embodiments, composi 
tions employed in the invention can comprise an organic 
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Surfactant. The preferred organic Surfactant is oleyl alcohol, 
although others can be employed, including Sorbitan tri 
oleate, Sorbitan mono-oleate, Sorbitan monolaurate, poly 
oxyethylene (20) Sorbitan monolaurate, polyoxyethylene 
(20) Sorbitan mono-oleate, natural lecithin, oleyl polyox 
ytheylene (2) ether, Stearyl polyoxyethylene (2) ether, lauryl 
polyoxyethylene (4) ether, block copolymers of oxyethylene 
and oxypropylene, oleic acid, Synthetic lecithin, diethylene 
glycol dioleate, tetrahydrofurfuryl oleate, ethyl oleate, iso 
propyl myristate, glyceryl mono-oleate, glyceryl monoStear 
ate, glyceryl monoricinoleate, cetyl alcohol, Stearyl alcohol, 
cetyl pyridinium chloride, olive oil, glyceryl monolaurate, 
corn oil, cotton Seed oil or Sunflower Seed oil. 
0033. It is preferable to include a flavouring oil in a 
formulation to be delivered sublingually. The preferred 
flavouring oil is peppermint oil, although it is clear that other 
flavour oils may be used, according to preference. 
0034 Some of the preferred compositions for the Sublin 
gual delivery according to the present invention contain 
tetrahydrocannabinols (THCs), such as delta-9-tetrahydro 
cannabinol, the major active constituent of cannabis. 
0035. Many of the readily available substances derived 
from the cannabis plant are extracted in liquid form which 
may itself be directly Sprayed using a pump Spray or which 
may be soluble directly in the propellant, whilst other 
cannabis forms need to be Solubilised in a co-Solvent, Such 
as ethanol, thus causing or allowing all or a proportion of the 
active agent present in the composition to dissolve and/or 
remain in Solution, even after it has been dispensed. 
0.036 The pharmaceutical compositions can be partial 
Solutions in which only a proportion of the pharmaceutically 
active agent present therein is dissolved in the propellant and 
co-Solvent, with the remainder being in Suspension or SuS 
pendible. The exact proportions of dissolved and Suspended 
active agent will depend upon the active agent concerned, its 
concentration and the identity and quantity of the co 
Solvent(s) used. In preferred embodiments the compositions 
are in the form of liquid Solutions when maintained under 
preSSure in devices in accordance with the invention. 
0037. In a particularly preferred embodiment of the 
invention the composition comprises a Solution of delta-9- 
tetrahydrocannabinol in ethanol as a co-solvent and HFC 
134a as a propellant. 

0.038. The compositions of the present invention may also 
comprise cannabis in combination with other pharmaceuti 
cally active agents. For example, a formulation particularly 
Suitable for providing improved anti-emetic effect comprises 
cannabis as the primary agent, with corticosteroid as a 
Supplemental agent. In order to decrease toxicity of the 
primary agent, cannabis may be formulated together with 
the Supplemental agent phenothiazine. Concurrent use of 
cannabis with prochlorperazine in low doses can reduce 
incidence of dysphoria which can accompany the adminis 
tration of cannabis. 

0.039 According to a further aspect of the invention, 
devices for delivering the cannabis compositions of the first 
aspect of the invention are provided. 

0040 Devices for administering metered aerosol doses of 
pharmaceutical preparations are well known in the art. Such 
devices include those disclosed in WO92/11190, U.S. Pat. 
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No. 4,819,834 and U.S. Pat. No. 4,407,481. Many of these 
devices include metering Valves having components formed 
from plastic materials, Such as the valves available from 
Bespak PLC of Bergen Way, Kings Lynn, Norfolk PE302JJ, 
United Kingdom, in which the valve core, metering chamber 
and Some other Structural components are formed from 
plastic materials. The plastic materials currently used for 
forming these structural parts in valves employed with many 
chlorofluorocarbon containing formulations include certain 
acetal co-polymers. 

0041 Although the plastics employed to manufacture 
metering valves, including the aforementioned acetal co 
polymers, have also been found to be stable in the presence 
of HFC-134a alone, the applicants, to their Surprise, have 
determined that many of these plastics materials can be 
caused to Swell in the presence of formulations which 
include certain carriers or active agent Solubilising co 
solvents with HFC-134a. When such swelling takes place in 
a valve, the fit of mutually slidable components, Such as 
metering chambers and valve cores, is adversely effected 
and they can bind together or become loose, causing the 
Valve to leak or cease functioning altogether. 

0042. This problem has now been solved by using a 
device for providing pharmaceutical doses comprising a 
container, filled with a pharmaceutical composition includ 
ing a pharmaceutically active agent in a Solution of liquefied 
HFC-134a, or HFC-227, and a carrier selected from phar 
maceutically acceptable alcohols, polyols, (poly) alkoxy 
derivatives, fatty acid alkyl esters, polyalkylene glycols, and 
dimethylsulphoxide, and valve means arranged for deliver 
ing aerosol doses of Said pharmaceutical composition to the 
exterior of the container, wherein at least a portion of the 
device is formed from a polyester. Preferably, the valve 
means includes at least one component formed from a 
polyester, which component, more preferably, is a metering 
chamber and/or a valve core. 

0043. In further embodiments, the container comprises a 
polyester and, preferably, consists of metal lined with a 
polyester. The canister cap can also be So formed. 

0044 Apart from allowing the aforementioned swelling 
problem to be Solved, an advantage of this aspect of the 
present invention is that use of expensive metal valve 
components can be avoided. 

004.5 The preferred polyesters are polyalkylene benzene 
dicarboxylates, more preferably polyalkylene terephthalates 
and, most preferably, a polybutylene terephthalate. 

0046 Such materials, preferably, have a density of about 
1.3 g/cm and a water absorption of about 0.6% (23 C. 
Saturation). The polyesters, also, are preferably partially 
crystalline in nature and have a crystalline melting range of 
220-225 C. 

0047 Examples of suitable polybutylene terephthalates 
include those available under the Trademark CelaneXE) from 
Hoechst UK Limited, Walton Manner, Milton Keynes, 
Bucks MK7 7AJ, United Kingdom. Particularly preferred 
are CelaneXCE 2500 and CelaneXCE X 500/2. 

0048. A variety of types of conventional spray devices 
exist are able to dispense very accurate Volumes. However, 
this alone cannot ensure administration of a Specific dose. 
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0049. When pharmaceutical compositions are adminis 
tered Sublingually, it is particularly important that they are 
accurately delivered to the Sublingual area. The Sublingual 
area is relatively Small and can be hard to reach because of 
the position under the tongue. If the composition does not 
come into contact with the Sublingual mucosa, it will not be 
quickly absorbed and, indeed, may not be directly absorbed 
at all. This will clearly lead to an inaccurate dose being 
administered and the patient not receiving the desired 
amount of pharmaceutically active agent. 
0050. Therefore, a problem associated with Sublingual 
administration of pharmaceutical compositions is the diffi 
culty ensuring that a predictable dose is brought in contact 
with the Sublingual mucosa. This can be particularly prob 
lematic where the composition is delivered by Spray deliv 
ery. There are various factors which particularly influence 
the ability to ensure that a dispensed composition contacts 
the relatively Small area of the Sublingual mucosa. 
0051 Firstly, the direction and spread of the sprayed 
composition are clearly relevant. If the Sprayed composition 
Spreads or disperses upon leaving the aerosol or Spray 
device, it is likely to contact a large area of the oral cavity 
other than the Sublingual mucosa. This will make it unlikely 
that all of the composition will be absorbed and some of the 
active agent will not have an effect, thereby effectively 
reducing the dose administered. 
0.052 Secondly, the velocity at which the composition is 
dispensed will also play a role, as the Sublingual mucosa will 
be relatively close to the dispensing device when in use. If 
the composition is travelling at high Velocity when it enters 
the oral cavity, it is more likely to Spread around the cavity, 
rather than coming into contact almost exclusively with the 
Sublingual mucosa, as desired. 
0.053 At present there are no bespoke spray devices for 
Sublingual administration. Rather, conventional Spray 
devices of various types are generally used, and the user 
must attempt to direct the Spray to the Sublingual area. 
0.054 The majority of known, conventional spray devices 
basically comprise a container in which the composition is 
Stored, the composition being dispensed from an orifice or 
outlet, wherefrom it is allowed to generally disperse, often 
creating a cloud of droplets of dispensed composition. When 
using Such devices for Sublingual delivery, the user can, at 
best, attempt to control the general direction in which the 
composition is dispensed by pointing the device as a whole 
in a certain direction. However, it will be difficult, if not 
impossible, to target a Small area like the Sublingual mucosa, 
especially as it is positioned under the tongue. 
0.055 Many conventional spray devices use a propellant, 
wherein the composition is dispensed through a single 
orifice. This generally results in the composition being 
dispensed at high Velocity which, as discussed above, is 
undesirable in Sublingual spray delivery. 
0056 An example of a conventional spray device gener 
ally capable of dispensing accurate doses is device is a 
so-called metered dose inhaler, or MDI device, frequently 
used to dispense pharmaceuticals for the treatment of asthma 
or angina and which has an inverted valve. A conventional 
MDI device comprises a pressurised aerosol container, car 
rying the composition to be administered for inhalation 
therapy. The container is encased in a housing which 
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includes a mouthpiece and a passage leading from the orifice 
or outlet of the container to the mouthpiece. The mouthpiece 
is shaped to be comfortably held between the lips when the 
pharmaceutical composition is dispensed. 

0057 The MDI devices currently available are specifi 
cally intended for lung delivery. The dispensed composition 
is directed to the back of the throat, and inhalation by the 
patient results in the composition being drawn into the lungs 
from the oral cavity. Whilst MDI devices can dispense 
accurate and reproducible doses, Such devices are not well 
Suited to Sublingual delivery for two reasons. Firstly, the 
devices are shaped to direct the dispensed Substance to the 
back of the throat and not under the tongue. Secondly, 
because the Substance is inhaled, it is dispensed at high 
Velocity. 

0058. Thus, in a preferred embodiment of the present 
application, a Spray or aerosol device has a bespoke mouth 
piece, the mouthpiece being adapted to channel and direct 
the dispensed composition according to the present inven 
tion from an orifice of the device, towards the Sublingual 
area of the user. Such a mouthpiece could be used in 
conjunction with a conventional Spray device, Such as one of 
the types discussed above. 
0059 Preferably, the mouthpiece of the dispensing 
device is angled in relation to the main body of the device, 
So that the mouthpiece directs the dispensed composition to 
the Sublingual mucosa when the device is activated whilst 
held in the normal position for use. 
0060 Such a mouthpiece could be used in conjunction 
with devices having either an upright or an inverted valve. 
In a preferred embodiment, the device has an inverted valve, 
Such devices generally being capable of dispensing accurate 
Volumes of composition. 

0061 According to a further preferred embodiment, the 
mouthpiece for directing the dispensed composition to the 
Sublingual area is part of a housing in which the main body, 
including the container, of the Spray device is held. The 
mouthpiece could be rigidly fixed with respect to the hous 
ing, or the connection between the housing and the mouth 
piece could be flexible, allowing the angle of the mouthpiece 
relative to the main body of the device to be adjusted. 
0062. In a further embodiment, the mouthpiece is shaped 
in Such a way that it assists directional dispensing of the 
composition to the Sublingual area of the mouth. 
0063 Preferably, the mouthpiece is long enough to allow 
the opening of the mouthpiece to Sit under the tongue when 
the composition is dispensed. This will reduce the amount of 
composition being dispensed to parts of the oral cavity other 
than the Sublingual area. Even more preferably, for greater 
comfort and greater ease of use, the mouthpiece is also a 
Slim shape, fitting comfortably under the tongue or being 
comfortably held to direct the spray towards the Sublingual 
aca. 

0064. Additionally, the mouthpiece may also be shaped 
in Such a way that it discourages the Spread of the dispensed 
composition after it leaves the mouthpiece. AS discussed 
above, when a composition is dispensed by a conventional 
Spray device it will generally spread, forming a cloud. This 
is undesirable where a Small area of the oral cavity is to be 
targeted. In a preferred embodiment, the mouthpiece open 
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ing is no larger than the average Size of the Sublingual area. 
This means that, despite Some degree of Spreading of the 
dispensed composition after it has left the mouthpiece, the 
spread will be limited to ensure that the area of the oral 
cavity contacted by the dispensed composition will corre 
spond generally to the Sublingual area, provided the com 
position is dispensed in the correct direction. 

0065. It is also advantageous for the dispensing device to 
be adapted to reduce or control the velocity at which the 
dispensed composition leaves the device. This will help to 
ensure that the composition comes into contact with the 
Sublingual mucosa and Stays in contact for long enough for 
the pharmaceutically active agent to be absorbed. Such 
control may be provided, to an extent, by the shape of the 
mouthpiece of the dispensing device. 

0.066 Thus, in accordance with a further preferred 
embodiment of the present invention, the mouthpiece of the 
Spray device has a cross-sectional area which first gradually 
increases, and then decreases. The resultant "duckbill' shape 
will both control the velocity of the dispensed composition 
and limit its spread. It is clear that a variety of mouthpiece 
shapes may be used to reduce the Velocity of the dispensed 
composition. 

0067. In another preferred embodiment, the velocity with 
which the composition is dispensed is also reduced by 
providing the device with a plurality of orifices through 
which the composition is released. The provision of more 
than one orifice will reduce the force with which the 
dispensed composition is released from the main body of the 
device, thereby reducing its exit Velocity. The more orifices 
through which the composition is dispensed, the slower the 
Velocity of the Substance dispensed. 

0068. In a yet more preferred embodiment, in a device 
having a plurality of orifices these orifices may be shaped 
and positioned to be directional, preferably Serving to direct 
the individual jets of dispensed composition toward on 
another, to avoid unnecessary and undesirable spreading of 
the composition around the oral cavity. 

0069 Most preferably, the orifices are directed so that jets 
of dispensed composition converge at a point which is 
approximately the same distance from the nozzle of the 
device as the Sublingual area will be from the nozzle when 
the device is used. Thus, the composition should contact a 
relatively Small area, avoiding wastage caused by the com 
position being dispensed to areas other than the Sublingual 

COS. 

0070. In a preferred embodiment of the invention, the 
orifices of the device are further adapted to dispense par 
ticles of a particular Size, thereby optimising absorption 
acroSS the Sublingual mucosa. 

0.071) A problem sometimes encountered with conven 
tional Spray and aeroSol devices is that there is Some degree 
of interaction between the container and the composition 
stored therein. This interaction can be in the form of corro 
Sion of the container by the composition, or leaching of 
materials from the container into the composition, both of 
which are clearly undesirable. Such interaction between the 
container and its contents can Significantly curtail the shelf 
life of the container. Furthermore, resultant contamination of 
the composition can be dangerous. Even Seemingly inert 
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compositions may eventually interact with their container 
when Stored for prolonged periods. 
0072 Such interaction between the container and the 
contents thereof is a particular problem with the composi 
tions of the present invention because cannabis and its 
analogues and derivatives are highly corrosive. Thus, these 
compositions cannot be stored in convention metal contain 
erS for any Significant length of time. 
0073. It has been found that glass containers are consid 
erably more resistant to interaction with compositions than 
the conventionally used metal and plastic containers. There 
fore, in a further preferred embodiment of the present 
invention, the devices for Spray dispensing the compositions 
of the invention include glass containers within which the 
composition is Stored. 
0074 Preferably, in order to provide additional protection 
against interaction, the internal Surface of the glass container 
may be coated. The coated containers will have Surface 
properties like quartz, being highly inert. In a particularly 
preferred embodiment, the Surface of the glass container is 
coated with a chemically bonded, ultra thin layer of pure 
Silicone oxide. The thickness of Such a layer would prefer 
ably be between 0.1 and 0.2 microns. Such a layer may be 
applied by a process whereby the inner Surface of the 
container is first activated using pure oxygen. Next, Silicone 
oxide coating gas is introduced into the container. Then, a 
plasma reaction is initiated by microwave energy, leading to 
the formation of a Silicon oxide layer on the inner Surface of 
the glass container. 
0075 Clearly, other inert coatings applied to the glass 
container Surface may also protect the glass from interaction 
with the composition to be stored therein. The effect of such 
coatings is particularly apparent over time, the coating 
providing an inert barrier between the glass container and 
the composition Stored therein. 
0076 A further advantage of glass containers is that it is 
much harder to tamper with them than with conventional 
containers. The provision of a tamper-proof container for 
pharmaceutical compositions as it will make it very difficult 
to gain access to the composition. It is particularly desirable 
to prevent extraction of the composition from the container 
where the pharmaceutical composition is one which is open 
to abuse, like the compositions of the present invention. 
0077 Containers made from conventional materials such 
as metals, Such as aluminium, or plastics, are Vulnerable to 
tampering. These materials may be punctured, for example 
with a Syringe, and the pharmaceutical composition within 
the container can be extracted or material can be added to the 
contents of the container. In Some circumstances, Such 
tampering may even go unnoticed. 
0078. In contrast, glass cannot be punctured in this man 
ner. Indeed, due to its tendency to break or shatter, it will be 
very difficult, if not impossible to tamper with a glass 
container, without destroying the container. A pressurised 
glass container in an aerosol or Spray device will be par 
ticularly difficult to tamper with. Such containers will be 
preSSurised, for example to a preSSure of 6-8 bar and are 
prone to actually explode if tampered with, as the glass 
having a tendency to crack or shatter, as discussed above. 
This will make it virtually impossible for the contents of the 
container to be collected. 
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0079. In order to reduce the risk of accidentally breaking 
of the relatively fragile glass container during normal use, it 
is preferably encased in a protective housing. Such a housing 
will reduce the risk of the container breaking by accident, for 
example when dropped. 
0080. One further advantage obviously afforded by using 
a container made from glass is the fact that it is transparent. 
Thus, the contents of the container are potentially visible. 
When the container is encased in a housing, the housing 
could be provided with a window, or could be transparent 
itself, in order to allow the container contents to be viewed. 
0.081 Being able to see the amount of the composition 
left in the container can be very useful, especially where the 
composition is one which the user relies upon heavily, So 
that it would be highly undesirable for the composition to 
unexpectedly run out. For example, where the container 
contains a strong painkiller, it would be highly undesirable 
for the patient to only realise that the composition has run 
out when they require a further dose which is not available. 
Where the patient can See the composition inside the con 
tainer, it will be easier to ascertain when the Supply of 
composition is about to run out and when it will be necessary 
to obtain more. 

0082) According to a preferred embodiment of the 
present invention, to further assist monitoring of the amount 
of composition left in a container, the container is provided 
with markings to show how many doses are left inside the 
container. Thus for example, a warning line is provided, 
indicating that it is time to obtain more composition when 
the level inside the container reaches that line. Alternatively, 
where the container is encased in a housing, the markings 
are on the housing, preferably adjacent to the container. 
0.083. Some examples of devices for Sublingual delivery 
of cannabis will now be described, by way of example only, 
and with reference to the following drawings. 
0084 FIG. 1 is a cross sectional view of an embodiment 
of a device in accordance with the invention, the device 
having an upright valve. 

0085 FIG. 2 is a cross sectional view of an embodiment 
of a housing, including a mouthpiece, for an inverted valve 
device, in accordance with the present invention. 
0.086 FIG. 3 is a view of the underside of the housing 
shown in FIG. 2. 

0.087 FIG. 4 is a perspective view of the housing shown 
in FIG. 2. 

0088 FIG. 5 is a view down the mouthpiece of the 
housing shown in FIG. 2, the housing containing a Spray 
device with a nozzle having three orifices. 
0089 FIG. 6 is a side view of a device with an upright 
Valve, and a mouthpiece according to the present invention. 
0090 FIG. 7 is a perspective view of the device shown 
in FIG. 6, wherein the spray device is being activated by 
downward preSSure on the top of the device. 
0091. The device 1, shown in FIG. 1, comprises a 
substantially cylindrical canister 2 sealed with a cap 3. Both 
the canister 2 and the cap 3 may be manufactured from a 
variety of materials. Preferably, the canister and cap are 
formed from Stainless Steel or glass. This is because Some of 

Oct. 9, 2003 

the cannabis Substances which may be used in the present 
invention are “aggressive' chemicals and can attack 
“weaker' container materials. The canister and cap may be 
lined with a polyester (such as CelaneX(R) 2500) or a lacquer 
(not shown). 
0092. A valve body moulding 4 comprises a cylindrical 
portion 5, which defines a metering chamber 6 and a stepped 
flange portion 7, and is formed by injection moulding from 
CelaneXOR 2500. The stepped flange portion 7 defines a first 
and outwardly facing annular Seat 8 and a Second, inwardly 
facing annular Seat 9. The first annular Seat 8 accommodates 
an annular Sealing ring 10 and the Second annular Seat 9 
accommodates a first Sealing washer 11. The first Sealing 
washer 11 is located So as to cooperate with the cylindrical 
portion 5 of the valve body moulding 4, in defining the 
metering chamber 6. 
0093. A base 12 of the cylindrical portion 5 of the valve 
body moulding 4 completes the boundary to the metering 
chamber 6 and provides a Seat for a Second Sealing washer 
13. 

0094. The sealing ring 10 and the first and second sealing 
washers 11 and 13 can be formed from a butyl rubber, 
neoprene or one of the elastomers disclosed for Such pur 
poses in WO92/11190. 
0095. An elongate, substantially cylindrical and partially 
hollow valve core 14 is slidably located within the first and 
Second Sealing washers 11 and 13 and extends through an 
orifice 15, defined in the base 12. The valve core 14 is 
formed by injection moulding from CelaneXOR 2500. 

0096] A stepped inlet passage 16 communicates between 
a first end 17 of the valve core 14 and an inlet orifice 18, 
formed through the side of the valve core 14. In a likewise 
manner, an outlet passage 19 communicates between the 
Second end 20 of the valve core 14 and an outlet orifice 21 
formed through the side of the valve core 14. An annular 
flange 22 extends radially outwardly from the valve core 14 
between the inlet and outlet orifices 18 and 21 and adjacent 
to the outlet orifice 21. 

0097. A stainless steel compression coil spring 23 acts 
between the annular flange 22 and the Second Sealing washer 
13, urging the annular flange 22 into contact with the first 
Sealing washer 11, Such that the outlet orifice 21 lies inside 
the first sealing washer 11 and is thereby isolated from the 
metering chamber 6. In this position, as showns in FIG. 1, 
the inlet orifice 18 is located within the metering chamber 6. 
A flexible tube 24 is engaged within the Stepped inlet 
passage 16 and extends from the valve core 14 to the base 
of the canister 2 (as shown in FIG. 1). Thus, the inlet orifice 
18 is in communication with a region within the canister 2 
adjacent to its base 12. 

0098. The cap 3 is firmly attached to the canister 2 by 
crimping and, thus, holds the assembly of the valve body 
moulding 4, Valve core 14, coil Spring 23, Sealing washers 
11 and 13 and sealing ring 10 in place as shown in FIG. 1, 
with the sealing ring 10 and first sealing washer 11 Suffi 
ciently compressed to Seal the interior of the device 1 and 
prevent the egreSS of its contents. 

0099 Downward movement of the valve core, in the 
direction of arrow A, against the action of the Spring 22 will 
bring the outlet orifice 21 into the metering chamber imme 
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diately after the first orifice 18 has been sealed from the 
metering chamber 6 by the Second Sealing washer 13. 

0100 When filled with a composition in accordance with 
the present invention, as shown at 25, the device 1 will 
provide metered doses of the composition when used as 
follows. The device 1 should be held in the position shown 
in FIG. 1, so that the composition 25, by virtue of its 
preSSure, enters the metering chamber 6 via the tube 24, the 
inlet passage 16 and the inlet orifice 18. Subsequent depres 
Sion of the valve core 14, in the direction of arrow A, Seals 
the inlet orifice 18 and hence the remainder of the canister 
2, from the metering chamber 6 and opens the outlet passage 
to the metering chamber 6, via the outlet orifice 21. Since the 
composition 25 in the metering chamber 6 is pressurised 
with the propellant, it will be expelled from the metering 
chamber 6 through the outlet orifice 21 and the outlet 
passage 19. If the valve core 14 is then allowed to return to 
the position shown in FIG. 1, under the influence of the 
Spring 22, the outlet orifice 21 is again Sealed from the 
metering chamber 6 and the metering chamber 6 will be 
filled with pressurised composition 25 from the canister 2, 
via the tube 24, stepped inlet passage 16 and inlet orifice 18. 

0101 Whilst the foregoing description relates to a device 
having an upright valve, it is clear that devices with inverted 
Valves may also be used to dispense the compositions of the 
present invention. Typical Suppliers of inverted valves 
include Bespak plc, King's Lynn, UK, 3M Neotechnic, 
Clitheroe, UK and Valois Pharm, Le Vaudreuil, France. 

0102 FIGS. 2 to 7 show a mouthpiece according to a 
preferred embodiment of the present invention. In FIGS. 2 
to 5, the mouthpiece 100 is illustrated as being part of the 
housing 102 which is used to house an inverted valve spray 
device. In FIGS. 6 and 7, the mouthpiece 200 is used with 
a conventional upright valve device 202 and is affixed to the 
moveable button part 204 of the dispensing device. Thus, 
when the device is in use, the moveable button 204 is 
depressed and the mouthpiece will also move relative to the 
main body of the dispensing device. 

0103 Upon activating either type of spray device illus 
trated in the figures, the composition held within the con 
tainer is dispensed from the Spray device. AS it leaves the 
Spray device, the dispensed composition enters the mouth 
piece. The mouthpiece then channels the composition to the 
opening of the mouthpiece 106. 

0104. In use, the mouthpiece is preferably placed under 
the tongue, with the opening of the mouthpiece adjacent to 
the Sublingual area. This ensures that the dispensed compo 
Sition contacts, almost exclusively, the Sublingual area when 
it leaves the mouthpiece. 

0105 The figures illustrate the preferred shape of the 
mouthpiece. The mouthpiece has a Smooth shape, with a 
gradually increasing cross-sectional area which then 
decreases again towards the opening. 

0106. In FIG. 5, the orifices 300 of the dispensing device 
are shown. There are three orifices, and each is directional, 
So that the jets of composition dispensed therefrom converge 
at a predetermined distance from the outlets themselves. 
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0107 There now follow some examples of compositions 
according to the present invention. 

EXAMPLE 1. 

0108. A composition comprising delta-9-tetrahydrocan 
nabinol (delta-9-THC) with HFC-134a Suitable for use in a 
device as described above can be formulated from the 
following ingredients:- 

Component percent W/w g/can 

Delta-9-THC O.7 O.O99 

Ethanol 96% BP 13.2 1866 

Peppermint oil 1.4 O.205 
HFC-134a 84.7 12O2 

Total 1OO 1419 

0109) The peppermint oil is added to the delta-9-THC/ 
ethanol Solution and mixed thoroughly. 2.17 g of the result 
ing Solution is then placed in the canister 2 and the valve 
assembly, comprising the valve body moulding 4, first 
Sealing washer 11, Second Sealing washer 13, Spring 22, tube 
23, and annular Seal 10 are then Sealed onto the canister 2 as 
shown in FIG. 1 by the cap 3. The propellant is then added 
to the canister by being forced through the valve core 14 at 
great pressure, and the complete device is then checked for 
leakS. 

EXAMPLE 2 

0110. A second composition comprising delta-9-THC 
with HPC-134a Suitable for use in a device as described 
above can be formulated from the following ingredients:- 

Component percent W/w g/can 

Delta-9-THC O.164 O.O10 
Ethanol 96% BP 4.992 O.305 
HFC-134a 94.844 5.795 

Total 1OO 6.11 

0111. The delta-9-THC is dissolved in the ethanol in the 
proportions Set out above and 0.315 g of the resulting 
Solution is then placed in a canister 2 and a valve assembly, 
comprising a valve body moulding 4, first Sealing washer 11, 
Second Sealing washer 13, Spring 22, tube 23, and annular 
Seal 10, is then Sealed onto the canister 2 by crimping as 
shown in FIG. 1 by the cap 3. The propellant (HFC-134a) 
is then added to the canister, by being forced through the 
Valve core 14 at great preSSure, and the complete device is 
then checked for leaks. After the propellant entered the 
canister it dissolves the remaining portions of the composi 
tion. 
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EXAMPLE 3 

0112 A third composition comprising delta-9-THC and 
Suitable for use in a device as described above can be 
formulated from the following ingredients:- 

Component percent W/w g/can 

Delta-9-THIC O.164 O.O10 
Ethanol 96% BP 7.5 O.458 
HFC-134a 92.336 5.641 

Total 1OO 6.11 

0113. The delta-9-THC is dissolved in the ethanol in the 
proportions Set out above and 0.315 g of the resulting 
Solution is then placed in a canister 2. A valve assembly (as 
described in Example 2) is then Sealed onto the canister 2 by 
crimping and the HFC-134a propellant is then added to the 
canister, by being forced through the valve core 14 at great 
preSSure, and the complete device is then checked for leaks. 
After the propellant entered the canister it dissolves the 
remaining portions of the composition. 

EXAMPLE 4 

0114. Further compositions comprising delta-9-THC 
with HFC-134a, Suitable for use in a device as described 
herein, can be formulated in accordance with the details Set 
out in the following table, in which all figures are given on 
a percent by weight basis. 

Formulation A. B C D E 

delta-9-THC O.164 O.164 O.164 O.164 O.164 
Transcutol 9.984 4.992 
Oleyl alcohol 2.496 
Propylene glycol 4.992 
Ethanol 4.992 7.488 4.992 20.51 
p134a 89.852 89.852 89.852 89.852 79.326 

Total 1OO 1OO 1OO 1OO 1OO 

0115 Formulations A-E are prepared using a similar 
technique to that set out in Example 2 above. Briefly, the 
delta-9-THC is dissolved with the other excipient or excipi 
ents (excepting the HFC-134a) and the resulting Solution is 
then placed in a canister 2. A valve assembly is then Sealed 
onto the canister 2 by crimping and the HFC-134a propellant 
is then added to the canister 2, by being forced through the 
Valve core 14 at great pressure. After the propellant enters 
the canister 2, it dissolves the remaining portions of each 
composition. 

0116. Although only delta-9-tetrahydrocannabinol is 
referred to in the above mentioned examples, other cannabis 
active agents previously discussed in this application may be 
substituted therefor in quantities which would dissolve at 
least partially in the propellant/co-Solvent mixture. 
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1. A pharmaceutical composition formulated for Sublin 
gual aerosol delivery comprising a pharmaceutically active 
agent which is cannabis. 

2. A composition as claimed in claim 1, which further 
comprises a propellant. 

3. A composition as claimed in claim 1 or claim 2 wherein 
the cannabis is a liquid extract derived from the cannabis 
plant. 

4. A composition as claimed in any of the preceding 
claims, further comprising at least one carrier. 

5. A composition as claimed in claim 4, wherein the at 
least one carrier is ethanol. 

6. A composition as claimed in claim 4, wherein the at 
least one carrier is propylene glycol. 

7. A composition as claimed in claim 4, wherein the at 
least one carrier is a polyoxyethylene caster oil derivative. 

8. A composition as claimed in any of claims 4 to 7, 
wherein the composition comprises a plurality of carriers. 

9. A composition as claimed in claim 8 wherein the 
plurality of carriers comprise ethanol and propylene glycol. 

10. A composition as claimed in any of the preceding 
claims, wherein the composition further comprises an 
organic Surfactant. 

11. A composition as claimed in claim 10, wherein the 
organic Surfactant is oleyl alcohol, Sorbitan trioleate, Sorbi 
tan mono-oleate, Sorbitan monolaurate, polyoxyethylene 
(20) Sorbitan monolaurate, polyoxyethylene (20) Sorbitan 
mono-oleate, natural lecithin, oleyl polyoxyethylene (2) 
ether, Stearyl polyoxyethylene (2) ether, lauryl polyoxyeth 
ylene (4) ether, block copolymers of oxyethylene and , 
Oxypropylene, oleic acid, Synthetic lecithin, diethylene gly 
col dioleate, tetrahydrofurfuryl oleate, ethyl oleate, isopro 
pyl myristate, glyceryl mono-oleate, glyceryl monoStearate, 
glyceryl monoricinoleate, cetyl alcohol, Stearyl alcohol, 
cetyl pyridinium chloride, olive oil, glyceryl monolaurate, 
corn oil, cotton Seed oil or Sunflower Seed oil. 

12. A composition as claimed in claim 11, wherein the 
Surfactant is oleyl alcohol. 

13. A composition as claimed in any of the preceding 
claims, wherein the pharmaceutically active agent is delta 
9-tetrahydrocannabinol or a pharmaceutically acceptable 
Salt thereof. 

14. A composition as claimed in claim 13, wherein the 
delta-9-tetrahydrocannabinol is in an anhydrous, hydrated, 
or Solvated State, preferably, in any anhydrous State. 

15. A composition as claimed in any of the preceding 
claims Substantially free of weak organic or Strong inorganic 
acid. 

16. A composition as claimed in any of the preceding 
claims, further comprising a flavouring oil, preferably pep 
permint oil. 

17. A composition as claimed in any of the preceding 
claims, comprising a further pharmaceutically active agent. 

18. Use of cannabis in the preparation of an aeroSol 
pharmaceutical formulation for administration to a patient 
via the Sub-lingual route. 

19. The use as claimed in claim 18 wherein said pharma 
ceutical formulation has a composition as claimed in any 
one of claims 1 to 17. 

20. A device for providing pharmaceutical doses com 
prising a container filled with a pharmaceutical composition 
according to any of claims 1 to 17 and valve means arranged 



US 2003/0191180 A1 

for delivering aerosol doses of Said pharmaceutical compo 
Sition to the exterior of the container. 

21. A pump Spray device comprising a pharmaceutical 
composition formulated for Sublingual aerosol delivery 
wherein the pharmaceutically active agent is cannabis. 

22. A device as claimed in claim 21 wherein the cannabis 
is a liquid extract derived from the cannabis plant. 

23. A device as claimed in claim 21 or 22 wherein the 
composition further comprises at least one carrier. 

24. A device as claimed in claim 23 wherein the at least 
one carrier is ethanol. 

25. A device as claimed in claim 23 wherein the at least 
one carrier is polyethylene glycol. 

26. A device as claimed in claim 23 wherein the at least 
one carrier is a polyoxyethylate caster oil derivative. 

27. A device as claimed in any one of claims 21 to 26 
wherein the composition comprises a plurality of different 
carriers. 

28. A device as claimed in claim 27 wherein the plurality 
of carriers comprise ethanol and propylene glycol. 

29. A device as claimed in any one of claims 21 to 28 
wherein a valve or mouthpiece is adapted to Spray a dose 
towards a patient's Sub-lingual mucosa. 
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30. A device as claimed in any one of claims 21 to 29 
wherein the device is adapted to dispense particles of a 
particular size, thereby optimising the Sub-lingual uptake. 

31. A device as claimed in any one of claims 21 to 30 
further comprising a metered valve. 

32. A device as claimed in any of claims 21 to 31 in which 
the device comprises a canister or cap formed from StainleSS 
Steel or glass. 

33. A pump action Spray device for delivery of a phar 
maceutical composition having a valve or mouthpiece 
adapted to Spray a dose of Said composition towards a 
patient's Sub-lingual mucosa wherein the device comprises 
a canister or cap formed from StainleSS Steel or glass. 

34. A device as claimed in claim 33 which is adapted to 
dispense particles of a particular size, thereby optimising the 
Sub-lingual uptake. 

35. A device as claimed in claim 33 or 34 further 
comprising a metered valve. 


