
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2017/0127727 A1 

DAVIDSON et al. 

US 20170 127727A1 

(43) Pub. Date: May 11, 2017 

(54) 

(71) 

(72) 

(21) 

(22) 

(63) 

(60) 

METHODS, DEVICES AND SYSTEMS FOR 
PULMONARY DELVERY OF ACTIVE 
AGENTS 

Applicant: Syge Medical Ltd., Tel-Aviv (IL) 

Inventors: Perry DAVIDSON, Tel-Aviv (IL); 
Shlomo ALMOG, Reut (IL); Seth 
KINDLER, Tel-Aviv (IL) 

Appl. No.: 15/386,182 

Filed: Dec. 21, 2016 

Related U.S. Application Data 
Continuation of application No. PCT/IL2015/ 
050675, filed on Jun. 30, 2015, which is a continua 
tion of application No. PCT/IL2015/050674, filed on 
Jun. 30, 2015, Continuation of application No. PCT/ 
IL2015/050676, filed on Jun. 30, 2015. 
Provisional application No. 62/164,710, filed on May 
21, 2015, provisional application No. 62/086,208, 
filed on Dec. 2, 2014, provisional application No. 
62/085,772, filed on Dec. 1, 2014, provisional appli 
cation No. 62/035,588, filed on Aug. 11, 2014, pro 
visional application No. 62/019.225, filed on Jun. 30. 
2014, provisional application No. 62/164,710, filed 
on May 21, 2015, provisional application No. 62/086, 
208, filed on Dec. 2, 2014, provisional application 
No. 62/085,772, filed on Dec. 1, 2014, provisional 
application No. 62/035,588, filed on Aug. 11, 2014, 
provisional application No. 62/019.225, filed on Jun. 
30, 2014, provisional application No. 62/164,710, 
filed on May 21, 2015, provisional application No. 
62/086,208, filed on Dec. 2, 2014, provisional appli 
cation No. 62/085,772, filed on Dec. 1, 2014, provi 

sional application No. 62/035,588, filed on Aug. 11, 
2014, provisional application No. 62/019.225, filed 
on Jun. 30, 2014. 

Publication Classification 

(51) Int. Cl. 
A24F 4700 (2006.01) 
A6M I5/06 (2006.01) 
A6M 16/20 (2006.01) 
A6M 16/14 (2006.01) 
A6M II/04 (2006.01) 
A6M I5/00 (2006.01) 

(52) U.S. Cl. 
CPC ......... A24F 47/008 (2013.01); A61M II/041 

(2013.01); A61M II/042 (2014.02); A61M 
I5/002 (2014.02); A61M 15/005 (2014.02); 

A61M 16/20 (2013.01); A61M 15/0003 
(2014.02); A61M 16/14 (2013.01); A61M 

I5/06 (2013.01); A61M 2205/3303 (2013.01): 
A61M 2205/502 (2013.01); A61M 2205/52 

(2013.01) 

(57) ABSTRACT 

Provided herein is a system that includes a metered dose 
inhaler device for pulmonary delivering to a subject at least 
one pre-determined vaporized amount of at least one phar 
macologically active agent being in a plant material, 
wherein vaporization is effected by controllably heating the 
plant material So as to vaporize a pre-determined vaporized 
amount of the agent; the system further includes a controller 
in communication with the inhaler device, configured to 
control the pre-determined vaporized amount based on data 
indicative of at least one pharmacodynamic effect induced 
by the agent in the Subject. 
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FIG. 1 (Background art) 
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METHODS, DEVICES AND SYSTEMS FOR 
PULMONARY DELVERY OF ACTIVE 

AGENTS 

RELATED APPLICATIONS 

0001. This application is a Continuation of PCT Patent 
Application No. PCT/IL2015/050675, filed on Jun. 30, 
2015, which claims the benefit of priority under 35 USC 
S119(e) of U.S. Provisional Patent Application Nos. 62/164, 
710 filed on May 21, 2015, 62/086,208 filed on Dec. 2, 2014, 
62/085,772 filed on Dec. 1, 2014, 62/035,588 filed on Aug. 
11, 2014 and 62/019,225 filed on Jun. 30, 2014. 
0002 PCT Patent Application No. PCT/IL2015/050675 
was co-filed on Jun. 30, 2015 with PCT Patent Application 
Nos. PCT/IL2015/050673, PCT/IL2015/050674, PCT/ 
IL2015/050676, PCT/IL2015/050677 and PCT/IL2015/ 
050678. The contents of the above applications are all 
incorporated by reference as if fully set forth herein in their 
entirety. 

FIELD AND BACKGROUND OF THE 
INVENTION 

0003. The present invention, in some embodiments 
thereof, relates to pharmacology and, more particularly, but 
not exclusively, to methods, devices and systems for con 
trolled pulmonary delivery of active agents. 
0004 Natural substances, such as plant materials, offer a 
plethora of pharmaceutically active agents which can pro 
vide a wide range of therapeutic and other beneficial effects: 
however, the use of many such Substances for direct phar 
macological purposes have been limited for technical and 
cultural reasons, primarily since practitioners and pharma 
cologists, which are aware of the beneficial effects of those 
Substances, are reluctant to prescribe a natural Substance, 
since the active agents contained therein are difficult to 
quantify and thus difficult to administer controllably. 
0005. One of the most used and studied natural substance 

is cannabis, which has been shown to have a beneficial 
effect in treating nausea and vomiting, multiple Sclerosis and 
other neurological conditions, loss of appetite and weight in 
cancer and AIDS, neurological pain, insomnia, anxiety and 
depression, epilepsy and other seizures, asthma, opioid 
withdrawal, inhibition of primary tumor growth, as well as 
being effective in antipyretic and anti-inflammatory, antihel 
mintic, antimigraine and oxytocic applications. 
0006 Nonetheless, cannabis as a “main stream pharma 
ceutical has been a matter of controversy for years due to 
difficulties with its administration according to a typical 
medical model of drug prescription. 
0007 Lack of accurate and precise dosing capabilities is 
one of the major obstacles for the addition of cannabis as a 
major player in the armamentarium of drugs available for, 
e.g., pain management. Moreover, lacking a method of 
administering cannabis in a pharmaceutical fashion makes it 
difficult for doctors to prescribe and monitor treatment, 
further blurring the line between medical use and recre 
ational use. Hence, authorities in many countries refrain 
from approving cannabis for medical use. Indeed, even to 
date, cannabis is not conceived by the public as a safe 
Substance, and is mostly treated as an illicit Substance in 
most countries around the world. 

0008 For natural substances, such as cannabis, to be 
used as “main stream’ pharmaceuticals, these natural Sub 
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stances should be made available in Such a way that the use 
of their active agents can follow customary pharmaceutical 
standards and practices in terms of dosing and regimen. 
0009. The problems associated with the use of cannabis 
as a natural Substance can be exemplified by a recent Survey 
on the patterns and prevalence of the medicinal use of 
cannabis, completed by 953 participants from 31 countries. 
The survey showed that pulmonary delivery of cannabis is 
the most preferred route of administration used by 86.6% 
(62.9% for smoking and 23.7% for vaporizing) of the 
participants. The oral mode of delivery of cannabis in 
edibles had been used by 10.3% of the participants, whereas 
only 2.3% participants used either cannabis extracts deliv 
ered by oromucosal route (SativeX(R) or synthetic cannabi 
noids (Marinol R and Nabilone(R) delivered orally in tablet 
forms. This can be partially attributed to the slow and erratic 
absorption of cannabinoids with oral administration, leading 
to delayed onset and often unsatisfactory magnitude of 
analgesia. A randomized, controlled, double-blind, double 
dummy study on oromucosal administration of cannabis 
revealed a pharmacokinetic pattern similar to that of oral 
US 

0010 Smoking products of the cannabis plant proves a 
rapid and efficient method of cannabinoid delivery. During 
Smoking products of cannabis, THC plasma levels increase 
rapidly, whereas peak concentrations typically occur at 1-3 
minutes, resulting in first onset of effects after about 7 
minutes. However, variability in the depth of inhalation, puff 
duration and breath-hold time, and the fact that about 30% 
of the THC dose is assumed to be destroyed by pyrolysis 
during Smoking, lead to heterogeneous bioavailability fol 
lowing the Smoking route, which ranges between 2-56%. In 
addition to the variable bioavailability, the smoking-related 
pyrolytic byproducts, which may cause various diseases, 
render Smoking an undesirable delivery methodology of 
cannabinoids. 

0011. A step forward has been made by developing 
cannabis vaporization techniques aimed at delivering 
inhaled cannabinoids while avoiding the respiratory hazards 
of smoking. While the temperature at the center of a burning 
cigarette is 750-800° C., vaporization of cannabis can be 
performed at 170-190° C. At such a temperature range, 
active cannabinoids, as well as flavonoids and terpenoids 
vapors, are formed below the point of combustion (230-235° 
C.), at which pyrolytic toxic compounds are generated. It has 
been shown that a vaporization technique reduces formation 
of carbon monoxide and highly carcinogenic compounds 
Such as polynuclear aromatic hydrocarbons (PAHs), ben 
Zene and tar. 

0012 Recent clinical trials, which enrolled a population 
of patients suffering from chronic neuropathic pain of vari 
ous etiologies, pointed to low doses of A-THC as having a 
favorable risk-benefit ratio. Ware et al. in Canadian Medical 
Association CMAJ. 2010; 182(14):E694-701) reported that 
compared to placebo, a single Smoke inhalation of 25-1 mg 
cannabis, containing 9.4% A-THC (an estimated dose of 
2.35 mg based on the total available A-THC), given three 
times a day for 5 days, was associated with mean C. 
elevation of 45 ng/ml and 11.4% decrease in average daily 
pain intensity. In another clinical trial, Wilsey et al. in J 
Pain. 2013; 14(2): 136-48 reported that inhalation of vapor 
ized 10.3 mg total available A-THC, divided to two ses 
sions, separated by interval of two hours, is associated with 
31% and 25% reduction of pain intensity, 3 and 5 hours, 
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respectively. Increasing the THC dose to 28.2 mg produced 
equianalgesic response that remained stable at these time 
points. In a second clinical trial, Wilsey et al. in J Pain. 
2008; 9(6):506-21 reported that identical levels of analgesia 
were produced at each cumulative dose level by Smoking 
either 19 mg (intermediate dose) or 34 mg of total available 
A-THC (high dose), divided to 3 doses, reaching a plateau 
or "ceiling effect of 45% reduction of neuropathic pain. 
0013 However none of the currently known smokeless 
vaporization devices can be utilized for administering can 
nabis under common pharmaceutical standards and prac 
tices. The pulmonary delivery of cannabinoids in the vapor 
phase varies within and between doses due to the subjective 
visual estimation of the dose amount loaded by the user, 
repeated asynchronous inhalations from the same loaded 
dose, inconsistent inhalation dynamics and a time-dependent 
condensation of vapors onto the inner Surfaces of the device. 
Subsequently, vaporizers in use today make proper pharma 
ceutical dosing and medical regimen monitoring unrealistic 
or impractical. 
0014 Further to the ability to control the vaporized 
amount of pharmaceutically active agents from a natural 
plant Substance in terms of accuracy and consistency, the 
problem of dosing and regimen associated with current 
methods for pulmonary delivery of Such agents is typically 
solved by means of trial and error based on subjective 
perception of the user, as measuring pharmacokinetic and 
pharmacodynamic parameters remains beyond the reach of 
most uSerS. 

0015 WO 2012/085919, by the present assignees, dis 
closes an inhalation device for controlled extraction/vapor 
ization of active agents from plant material by application of 
heat, wherein the plant material is organized as a cartridge 
and the device is configured to vaporize a precise amount of 
an agent in a highly reproducible manner. The inhaler 
comprises preloaded and pre-weighed plant material por 
tions, each associated with a dedicated heating element 
designed to apply heat to the plant material matter to thereby 
vaporize one or more active Substances from the plant 
material. Background art FIG. 1 presents a photograph of an 
example for Such device. 
0016. Additional background art includes U.S. Patent 
Application publication No. 2005/0268911, which discloses 
devices and methods of entraining a Substance within an 
airflow; and U.S. Patent Application publication No. 2011/ 
0192399, which discloses a vaporizer for vaporizing a 
substance, as well as U.S. Patent Application publication 
Nos. 200500871.89 and 20070240712 and U.S. Pat. NOS. 
6,622,723, 6,830,046, 8,204,729, 8,333,197 and 8,474,453. 

SUMMARY OF THE INVENTION 

0017. According to an aspect of some embodiments of 
the present disclosure there is provided a method of pulmo 
nary delivering to a subject at least one pharmacologically 
active agent being in a plant material, the method compris 
ing pulmonary delivering the agent to the Subject using a 
metered dose inhaler device configured to vaporize at least 
one pre-determined vaporized amount of the agent upon 
controllably heating the plant material, wherein the at least 
one pre-determined vaporized amount of the agent is 
selected so as to achieve at least one pre-determined phar 
macokinetic (PK) effect and/or at least one pre-determined 
pharmacodynamic (PD) effect induced by the agent in the 
Subject. 
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0018. According to some embodiments, the pre-deter 
mined vaporized amount is determined based on at least one 
PK effect and/or at least one PD effect relating to a popu 
lation. 
0019. According to some embodiments, the method fur 
ther includes adjusting the pre-determined vaporized 
amount to achieve the pre-determined PK effect and/or the 
pre-determined PD effect based on data indicative of at least 
one PK effect and/or at least one PD effect induced by the 
agent in the Subject. 
0020. According to some embodiments, the method fur 
ther includes generating the data by monitoring the at least 
one PK effect and/or the at least one PD effect induced by 
the agent in the Subject. 
0021. According to some embodiments, the method 
includes pulmonary delivering at least two pre-determined 
vaporized amounts according to a pre-defined regimen. 
0022. According to some embodiments, the method 
includes adjusting the regimen to achieve the pre-deter 
mined PK effect and/or the pre-determined PD effect based 
on at least one PK effect and/or at least one PD effect 
induced by the agent in the Subject. 
0023. According to some embodiments, the method fur 
ther includes generating the data by monitoring the at least 
one PK effect and/or the at least one PD effect induced by 
the agent in the Subject. 
0024. According to some embodiments, monitoring a PK 
effect and/or a PD effect includes receiving data indicative 
of at least one PD effect in the subject from at least one 
sensor being in communication with a controller associated 
with the inhaler device. 
0025. According to some embodiments, adjusting the 
pre-determined vaporized amount and/or the regimen is 
based on data received via a user interface device. 
0026. According to Some embodiments, adjusting the 
pre-determined vaporized amount and/or the regimen is 
effected in real-time. 
0027. According to some embodiments, monitoring a PK 
effect and/or a PD effect induced by the agent in the subject 
is effected at pre-determined time intervals before, during 
and/or after the pulmonary delivering. 
0028. According to some embodiments, the PK effect 
includes a concentration of the agent in a given volume of 
a bodily fluid and a concentration of the agent in a given 
mass of a bodily tissue. 
0029. According to some embodiments, the PD effect 
includes a desired effect, an undesired effect, a therapeutic 
effect, an adverse effect and a level of a biomarker. 
0030. According to some embodiments, the method 
includes adjusting at least one of the pre-determined PK 
effect and/or the pre-determined PD effect, based on data 
received via a user interface device. 
0031. According to some embodiments, wherein the pre 
determined PD effect pertains to a pre-determined PD pro 
file, which ranges between a minimal level of the desired 
effect and a level of an undesired effect. 
0032. According to some embodiments of the invention, 
the pre-determined PD profile ranges between a minimal 
level of the desired effect to a minimal level of the undesired 
effect. 
0033 According to some embodiments, the pre-deter 
mined PD profile ranges between a minimal level of the 
desired effect to a level higher than a minimal level of the 
undesired effect. 
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0034. According to some embodiments, defining at least 
one of the desired effect and/or the undesired effect com 
prises receiving instructions from the Subject. 
0035. According to some embodiments, the biomarker 
includes an invasively-detected biomarker and a non-inva 
sively-detected biomarker. 
0036. According to some embodiments, non-invasively 
detected biomarkers include a heart rate, an oxygenation 
level (SpO2), a blood pressure, a respiratory rate, a body 
temperature, an inhalation volume, a facial expression, 
muscle twitches, cramps, spasms, Sweating, hand-eye coor 
dination, eye vascular expansion, reddening of the conjunc 
tiva and/or Sclera, a variation in intra-ocular pressure, a 
motor skill, ataxia, sinus tachycardia, a tremor, cardiac 
arrhythmias, a skin conductance/impedance level, a seizure, 
an electromyography (EMG), an electrocardiogram (ECG), 
a photo-plethysmogram (PPG), a galvanic skin response 
(GSR), Blue-Brown visual inhibition, H-mask visual inhi 
bition, Auditory Latent inhibition, Visual Latent inhibition, 
Stroop color word, Simple reaction (conflict task), Cognitive 
Set Switching, Logical reasoning, Decision making time, 
Rapid info processing, Perceptual maze, Simulated driving, 
Visual search, Time estimation, Time perception, Visual 
search, Attentional search, Symbol copying, Letter cancel 
lation, Alphabetic cross-out, D2 cancellation, Brickenkamp 
D2, digit copying test (DDCT), symbol-digit substitution 
(SDST), digit-symbol substitution test (DSST), Digit Vigi 
lance, Vigilance, Auditory vigilance test, Wesnes/Warburton 
Vigilance task, Rapid info processing, CRT+Tracking 
Divided attention, Selective attention, Focused attention 
Task, Emotional attention Task, Auditory Flutter fusion, 
Flash fusion, critical flicker fusion (CFF). Continuous atten 
tion, Paired associate learning, Wordlist learning, 15 word 
test, Introductory conditioning, Delayed word recall, 
Delayed word recognition, Delayed picture recognition, 
Word presentation, Word recognition, Numeric working 
memory, Numerical memory, Memory scanning, Auditory 
Brown/Peterson, Visual Brown/Peterson, Visual spatial 
memory, Fragmented picture test, Pauli test, Block Span, 
Digit span, Digit Span (forward), Digit Span (backward), 
WAIS vocabulair, WAIS similarity, Word fluency, Verbal 
fluency, Performance time (Delayed word recogn.), Perfor 
mance time (Numeric working memory), Performance time 
(Digit vigilance), Performance time (Rapid info processing), 
Performance time (Delayed picture recognition), Perfor 
mance time (Visual information processing), Simple Reac 
tion Time CRT, Complex RTvisual, Visual choice RT, VRT, 
Visual response speed, ART, Acoustic RT, Wire Maze Trac 
ing, Archimedian spiral, Critical tracking task, Trail making, 
Tracking Complex, Tracking Wiener Geraet, Flexibility of 
closure, WAIS block design, WAIS picture comparison, 
Digit copying, Manipulative motor, Feinmotorik, Grapho 
logical analysis, tapping, Hand arm lateral reach coordina 
tion, Visual arm random reach, Motor control & coordina 
tion, Motor behavior. 
0037 According to some embodiments, the desired effect 
corresponds to a symptom that includes pain, migraine, 
depression, cognitive function deficit, attention deficit, 
hyperactivity, anxiety disorders, diarrhea, nausea, vomiting, 
insomnia, delirium, appetite variations, sexual dysfunction, 
spasticity, increased intra ocular pressure, bladder dysfunc 
tion, tics, Tourette symptoms, post traumatic stress disorder 
(PTSD) symptoms, inflammatory bowel disease (IBD) 
symptoms, irritable bowel syndrome (IBS) symptoms, hyper 
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tension, hemorrhagic symptoms, septic and cardiogenic 
shock, drug addiction and craving, withdrawal symptoms, 
tremors and other movement disorders. 
0038 According to some embodiments, the PD effect is 
a psychotropic effect and/or a Somatic effect. 
0039. According to some embodiments, the psychotropic 
effect corresponds to a symptom that includes paranoia, 
anxiety, panic attack, euphoria, pseudo-hallucinatory, ataxia, 
sedation, conscious perception variation, joviality, metacog 
nition and introspection, an enhanced recollection (episodic 
memory), amnesia, a sensuality variation, a variation in 
awareness of sensation and a variation in libido, dizziness, 
ataxia, euphoria, perceptual alterations, temporal distortion, 
intensification of ordinary sensory experiences, short term 
memory, and attention, impaired reaction, skilled activity, 
Verbal fluency, dependence and depression. 
0040. According to some embodiments, the somatic 
effect corresponds to a symptom that includes nausea, 
muscle twitches, muscle relaxation cramps, spasms, Sweat 
ing, ataxia, a motor activity variation, dry mouth and a 
sensation of cold or hot hands and feet, increased heart rate, 
increased cerebral blood flow, dilation of bronchial pas 
sages, dilation of blood vessels, eye redness and pupil 
dilation, dry mouth, thirst, hunger or food craving. 
0041 According to some embodiments, the method pre 
sented herein is for pulmonary delivering to a Subject at least 
a first pharmacologically active agent and a second phar 
macologically active agent, at least one of which being in at 
least one plant material, the method comprising indepen 
dently delivering the agents to the Subject using the device 
configured to vaporize at least a first pre-determined vapor 
ized amount of the first agent and at least a second pre 
determined vaporized amount of the second agent, wherein 
the heating is effected such that the first pre-determined 
vaporized amount is delivered to the Subject Successively, 
concomitantly and/or at least partially overlapping with the 
second pre-determined vaporized amount. 
0042. According to some embodiments, the plant 
includes Cannabis sativa, Cannabis indica, Cannabis rud 
eralis, Acacia spp., Amanita muscaria, Yage, Atropa bella 
donna, Areca catechu, Brugmansia spp., Brunfelsia latifolia, 
Desmanthus illinoensis, Banisteriopsis caapi, Trichocereus 
spp., Theobroma cacao, Capsicum spp., Cestrum spp., 
Erythroxylum coca, Solenostemon scutellarioides, Arundo 
donax, Coffea arabica, Datura spp., Desfontainia spp., 
Diploptery's Cabrerana, Ephedra sinica, Claviceps purpu 
rea, Paulinia cupana, Argyreia nervosa, Hyoscyamus niger, 
Tabernanthe iboga, Lagochilus inebriens, Justicia pectora 
lis, Sceletium tortuosum, Piper methysticum, Catha edulis, 
Mitragyna speciosa, Leonotis leonurus, Nymphaea spp., 
Nelumbo spp., Sophora Secundiflora, Mucuna pruriens, 
Mandragora officinarum, Mimosa tenuiflora, Ipomoea vio 
lacea, Psilocybe spp., Panaeolus spp., Myristica fragrams, 
Turbina corymbosa, Passiflora incarnata, Lophophora wil 
liamsii, Phalaris spp., Duboisia hopwoodii, Papaver som 
niferum, Psychotria viridis, spp., Salvia divinorum, Com 
bretum quadrangulare, Trichocereus pachanoi, Heimia 
salicifolia, Stipa robusta, Solandra spp., Hypericum perfo 
ratum, Peganum harmala, Tabernaemontanaspp., Camellia 
Sinensis, Nicotiana tabacum, rusticum, Virola theidora, Voa 
canga africana, Lactuca virosa, Artemisia absinthium, Ilex 
paraguariensis, Anadenanthera spp., Corynanthe yohimbe, 
Calea Zacatechichi, Coffea spp. (Rubiaceae), a Sapin 
daceae, Camelia spp., Malvaceae spp., Aquifoliaceae spp., 
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Hoodia, spp. Chamomilla recutita, Passiflora incarnate, 
Camellia sinensis, Mentha piperita, Mentha spicata, Rubus 
idaeus, Eucalyptus globulus, Lavandula officinalis, Thymus 
vulgaris, Melissa officinalis, Aloe Vera, Angelica, Anise, 
Ayahuasca (Banisteriopsis caapi), Barberry, Black Hore 
hound, Blue Lotus, Burdock, Camomille/Chamomile, Cara 
way, Cat's Claw, Clove, Comfrey, Corn Silk, Couch Grass, 
Damiana, Damiana, Dandelion, Ephedra, Eucalyptus, Eve 
ning Primrose, Fennel, Feverfew, Fringe Tree, Garlic, Gin 
ger, Ginkgo, Ginseng, Goldenrod, Goldenseal, Gotu Kola, 
Green Tea, Guarana, Hawthorn, Hops, Horsetail, Hyssop, 
Kola Nut, Kratom, Lavender, Lemon Balm, Licorice, Lion's 
Tail (Wild Dagga), Maca Root, Marshmallow, Meadow 
sweet, Milk Thistle, Motherwort, Passion Flower, Passion 
flower, Peppermint, Prickly Poppy, Purslane, Raspberry 
Leaf, Red Poppy, Sage, Saw Palmetto, Sida Cordifolia, 
Sinicuichi (Mayan Sun Opener), Spearmint, Sweet Flag, 
Syrian Rue (Peganum harmala), Thyme, Turmeric, Valer 
ian, Wild Yam, Wormwood, Yarrow, Yerba Mate, Yohimbe, 
and any part and any combination thereof. 
0043. According to some embodiments, the plant 
includes Cannabis sativa, Cannabis indica, and Cannabis 
ruderalis. 

0044 According to Some embodiments, the pharmaco 
logically active agent includes A9-tetrahydrocannabinol 
(THC), cannabidiol (CBD), cannabigerols (CBG), cannabi 
chromenes (CBC), cannabinol (CBN), cannabinodiol 
(CBDL), cannabicyclol (CBL), cannabielsoin (CBE), can 
nabidivarin (CBDV), tetrahydrocannabivarin (THCV) and 
cannabitriol (CBT). 
0045. According to some embodiments, the pharmaco 
logically active agent includes A9-tetrahydrocannabinol 
(THC) and cannabidiol (CBD). 
0046 According to an aspect of embodiments of the 
present disclosure, there is provided a system for pulmonary 
delivering to a Subject at least one pharmacologically active 
agent being in a plant material, which includes: 
0047 a metered dose inhaler device configured to vapor 
ize at least one pre-determined vaporized amount of the 
agent upon controllably heating the plant material; and 
0.048 a controller in communication with the inhaler 
device, configured to select the at least one pre-determined 
vaporized amount of the agent so as to achieve at least one 
pre-determined PK effect and/or at least one pre-determined 
PD effect induced by the agent in the subject. 
0049 According to an aspect of some embodiments of 
the present disclosure there is provided a method of pulmo 
nary delivering to a subject at least a first pharmacologically 
active agent and a second pharmacologically active agent, at 
least one of which being in at least one plant material, the 
method includes independently delivering the agents to the 
Subject using a metered dose inhaler device configured to 
vaporize at least a first pre-determined vaporized amount of 
the first agent and at least a second pre-determined vapor 
ized amount of the second agent upon controllably heating 
the plant material, wherein the heating is effected such that 
the first pre-determined vaporized amount is delivered to the 
Subject successively, concomitantly and/or at least partially 
overlapping with the second pre-determined vaporized 
amount, and wherein each of the pre-determined vaporized 
amounts of each of the agents induces in the Subject inde 
pendently at least one pharmacokinetic (PK) effect and/or at 
least one pharmacodynamic (PD) effect. 
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0050. According to some embodiments, a time interval 
between delivering the first agent and delivering the second 
agent ranges between Zero minutes to 30 minutes. 
0051. According to some embodiments, the PD effect 
includes a desired effect, an undesired effect, a therapeutic 
effect, an adverse effect and a level of a biomarker. 
0.052 According to some embodiments, the pre-deter 
mined vaporized amount of the first agent affects a level of 
the PD effect induced by the second agent. 
0053 According to some embodiments, the pre-deter 
mined vaporized amount of the first agent increases a level 
of the desired effect induced by the second agent. 
0054 According to some embodiments, the pre-deter 
mined vaporized amount of the first agent reduces a level of 
the undesired effect induced by the second agent. 
0055 According to some embodiments, the first agent 
and the second agent induce a desired effect synergistically. 
0056. According to some embodiments, each of the pre 
determined vaporized amounts of each of the agents is 
selected so as to achieve at least one pre-determined PK 
effect and/or at least one pre-determined PD effect induced 
independently by each of the agents in the Subject. 
0057 According to some embodiments, each of the pre 
determined vaporized amounts of each of the agents is 
determined based on at least one PK effect and/or at least 
one PD effect relating to a population. 
0.058 According to some embodiments, the method fur 
ther includes adjusting at least one of the first pre-deter 
mined vaporized amount and the second pre-determined 
vaporized amount so as to achieve the pre-determined PK 
effect and/or the pre-determined PD effect based on data 
indicative of at least one PK effect and/or at least one PD 
effect induced by the agent in the subject. 
0059. According to some embodiments, the method fur 
ther includes generating the data by monitoring the at least 
one PK effect and/or the at least one PD effect induced by 
at least one of the first agent and the second agent in the 
Subject. 
0060 According to some embodiments, the method fur 
ther includes pulmonary delivering at least two pre-deter 
mined vaporized amounts of at least one of the first agent 
and the second agent according to a pre-defined regimen. 
0061 According to some embodiments, the method fur 
ther includes adjusting the regimen so as to achieve the 
pre-determined PK effect and/or the pre-determined PD 
effect based on the at least one PK effect and/or the at least 
one PD effect induced by at least one of the first agent and 
the second agent in the Subject. 
0062 According to some embodiments, the method fur 
ther includes generating the data by monitoring the at least 
one PK effect and/or the at least one PD effect induced by 
at least one of the first agent and the second agent in the 
Subject; 
0063. According to some embodiments, monitoring the 
PK effect and/or the PD effect is effected at pre-determined 
time intervals before during and/or after the pulmonary 
delivering. 
0064. According to Some embodiments, the monitoring 
includes receiving data indicative of at least one PD effect in 
the Subject from at least one sensor being in communication 
with a controller associated with the inhaler device. 
0065 According to some embodiments, the adjusting 
includes is based on data received via a user interface 
device. 
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0066. According to some embodiments, the adjusting is 
effected in real-time. 
0067. According to some embodiments, monitoring the 
PK effect and/or the PD effect induced by at least one of the 
agent and the second agent in the Subject, is effected at 
pre-determined time intervals before, during and/or after the 
pulmonary delivering. 
0068 According to some embodiments, the PK effect 
includes a concentration of each of the agents in a given 
volume of a bodily fluid and a concentration of each of the 
agents in a given mass of a bodily tissue. 
0069. According to some embodiments, the PD effect 
pertains to a pre-determined PD profile, which ranges 
between a minimal level of the desired effect and a level of 
an undesired effect. 
0070 According to some embodiments, the pre-deter 
mined PD profile ranges between a minimal level of the 
desired effect to a minimal level of the undesired effect. 
0071. According to some embodiments, the pre-deter 
mined PD profile ranges between a minimal level of the 
desired effect to a level higher than a minimal level of the 
undesired effect. 
0072 According to some embodiments, defining at least 
one of the desired effect and/or the undesired effect includes 
receiving instructions from the Subject. 
0073. According to some embodiments, the biomarker 
includes an invasively-detected biomarker and a non-inva 
sively-detected biomarker. 
0.074 According to some embodiments, the non-inva 
sively-detected biomarker includes a heart rate, an oxygen 
ation level (SpO2), a blood pressure, a respiratory rate, a 
body temperature, an inhalation volume, a facial expression, 
muscle twitches, cramps, spasms, Sweating, hand-eye coor 
dination, eye vascular expansion, reddening of the conjunc 
tiva and/or Sclera, a variation in intra-ocular pressure, a 
motor skill, ataxia, sinus tachycardia, a tremor, cardiac 
arrhythmias, a skin conductance/impedance level, a seizure, 
an electromyography (EMG), an electrocardiogram (ECG), 
a photo-plethysmogram (PPG), a galvanic skin response 
(GSR), Blue-Brown visual inhibition, H-mask visual inhi 
bition, Auditory Latent inhibition, Visual Latent inhibition, 
Stroop color word, Simple reaction (conflict task), Cognitive 
Set Switching, Logical reasoning, Decision making time, 
Rapid info processing, Perceptual maze, Simulated driving, 
Visual search, Time estimation, Time perception, Visual 
search, Attentional search, Symbol copying, Letter cancel 
lation, Alphabetic cross-out, D2 cancellation, Brickenkamp 
D2, digit copying test (DDCT), symbol-digit substitution 
(SDST), digit-symbol substitution test (DSST), Digit Vigi 
lance, Vigilance, Auditory vigilance test, Wesnes/Warburton 
Vigilance task, Rapid info processing, CRT+Tracking 
Divided attention, Selective attention, Focused attention 
Task, Emotional attention Task, Auditory Flutter fusion, 
Flash fusion, critical flicker fusion (CFF). Continuous atten 
tion, Paired associate learning, Wordlist learning, 15 word 
test, Introductory conditioning, Delayed word recall, 
Delayed word recognition, Delayed picture recognition, 
Word presentation, Word recognition, Numeric working 
memory, Numerical memory, Memory scanning, Auditory 
Brown/Peterson, Visual Brown/Peterson, Visual spatial 
memory, Fragmented picture test, Pauli test, Block Span, 
Digit span, Digit Span (forward), Digit Span (backward), 
WAIS vocabulair, WAIS similarity, Word fluency, Verbal 
fluency, Performance time (Delayed word recogn.), Perfor 
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mance time (Numeric working memory), Performance time 
(Digit vigilance), Performance time (Rapid info processing), 
Performance time (Delayed picture recognition), Perfor 
mance time (Visual information processing), Simple Reac 
tion Time CRT, Complex RTvisual, Visual choice RT, VRT, 
Visual response speed, ART, Acoustic RT, Wire Maze Trac 
ing, Archimedian spiral, Critical tracking task, Trail making, 
Tracking Complex, Tracking Wiener Geraet, Flexibility of 
closure, WAIS block design, WAIS picture comparison, 
Digit copying, Manipulative motor, Feinmotorik, Grapho 
logical analysis, tapping, Hand arm lateral reach coordina 
tion, Visual arm random reach, Motor control & coordina 
tion, Motor behavior. 
0075 According to some embodiments, the desired effect 
corresponds to a symptom, the symptom includes pain, 
migraine, depression, cognitive function deficit, attention 
deficit, hyperactivity, anxiety disorders, diarrhea, nausea, 
Vomiting, insomnia, delirium, appetite variations, sexual 
dysfunction, spasticity, increased intra ocular pressure, blad 
der dysfunction, tics, Tourette symptoms, post traumatic 
stress disorder (PTSD) symptoms, inflammatory bowel dis 
ease (IBD) symptoms, irritable bowel syndrome (IBS) 
symptoms, hyper tension, hemorrhagic symptoms, septic 
and cardiogenic shock, drug addiction and craving, with 
drawal symptoms, tremors and other movement disorders. 
0076 According to some embodiments, the PD effect is 
a psychotropic effect and/or a Somatic effect. 
0077 According to some embodiments, the psychotropic 
effect corresponds to a symptom, the symptom includes 
paranoia, anxiety, panic attack, euphoria, pseudo-hallucina 
tory, ataxia, sedation, conscious perception variation, jovi 
ality, metacognition and introspection, an enhanced recol 
lection (episodic memory), amnesia, a sensuality variation, 
a variation in awareness of sensation and a variation in 
libido, dizziness, ataxia, euphoria, perceptual alterations, 
temporal distortion, intensification of ordinary sensory expe 
riences, short term memory, and attention, impaired reac 
tion, skilled activity, Verbal fluency, dependence and depres 
S1O. 

0078. According to some embodiments, the somatic 
effect corresponds to a symptom, the symptom includes 
nausea, muscle twitches, muscle relaxation cramps, spasms, 
Sweating, ataxia, a motor activity variation, dry mouth and 
a sensation of cold or hot hands and feet, increased heart 
rate, increased cerebral blood flow, dilation of bronchial 
passages, dilation of blood vessels, eye redness and pupil 
dilation, dry mouth, thirst, hunger or food craving. 
0079 According to some embodiments, the at least one 
plant includes Cannabis sativa, Cannabis indica, Cannabis 
ruderalis, Acacia spp., Amanita muscaria, Yage, Atropa 
belladonna, Areca catechu, Brugmansia spp., Brunfelsia 
latifolia, Desmanthus illinoensis, Banisteriopsis caapi, 
Trichocereus spp., Theobroma cacao, Capsicum spp., Ces 
trum spp., Erythroxylum coca, Solenostemon scutellari 
Oides, Arundo donax, Coffea arabica, Datura spp., Desfon 
tainia spp., Diploptery's Cabrerana, Ephedra sinica, 
Claviceps purpurea, Paulinia cupana, Argyreia nervosa, 
Hyoscyamus niger; Tabernanthe iboga, Lagochilus 
inebriens, Justicia pectoralis, Sceletium tortuosum, Piper 
methysticum, Catha edulis, Mitragyna speciosa, Leonotis 
leonurus, Nymphaea spp., Nelumbo spp., Sophora Secundi 
flora, Mucuna pruriens, Mandragora officinarum, Mimosa 
tenuiflora, Ipomoea violacea, Psilocybe spp., Panaeolus 
spp., Myristica fragrams, Turbina corymbosa, Passiflora 
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incarnata, Lophophora williamsii, Phalaris spp., Duboisia 
hopwoodii, Papaver somniferum, Psychotria viridis, spp., 
Salvia divinorum, Combretum quadrangulare, Trichocereus 
pachanoi, Heimia salicifolia, Stipa robusta, Solandra spp., 
Hypericum perforatum, Peganum harmala, Tabernaemon 
tanaspp., Camelia sinensis, Nicotiana tabacum, rusticum, 
Virola theidora, Voacanga africana, Lactuca virosa, Artemi 
sia absinthium, Ilex paraguariensis, Anadenanthera spp., 
Corynanthe yohimbe, Calea Zacatechichi, Coffea spp. (Rubi 
aceae), a Sapindaceae, Camelia spp., Malvaceae spp., 
Aquifoliaceae spp., Hoodia, spp. Chamomilla recutita, Pas 
siflora incarnate, Camelia sinensis, Mentha piperita, Men 
tha spicata, Rubus idaeus, Eucalyptus globulus, Lavandula 
officinalis, Thymus vulgaris, Melissa officinalis, Aloe Vera, 
Angelica, Anise, Ayahuasca (Banisteriopsis caapi), Bar 
berry, Black Horehound, Blue Lotus, Burdock, Camomille/ 
Chamomile, Caraway, Cat's Claw, Clove, Comfrey, Corn 
Silk, Couch Grass, Damiana, Damiana, Dandelion, Ephedra, 
Eucalyptus, Evening Primrose, Fennel, Feverfew, Fringe 
Tree, Garlic, Ginger, Ginkgo, Ginseng, Goldenrod, Gold 
enseal, Gotu Kola, Green Tea, Guarana, Hawthorn, Hops, 
Horsetail, Hyssop, Kola Nut, Kratom, Lavender, Lemon 
Balm, Licorice, Lion's Tail (Wild Dagga), Maca Root, 
Marshmallow, Meadowsweet, Milk Thistle, Motherwort, 
Passion Flower, Passionflower, Peppermint, Prickly Poppy, 
Purslane, Raspberry Leaf, Red Poppy, Sage, Saw Palmetto, 
Sida Cordifolia, Sinicuichi (Mayan Sun Opener), Spearmint, 
Sweet Flag, Syrian Rue (Peganum harmala), Thyme, Tur 
meric, Valerian, Wild Yam, Wormwood, Yarrow, Yerba 
Mate, Yohimbe, and any part and any combination thereof. 
0080 According to some embodiments, the at least one 
plant includes Cannabis sativa, Cannabis indica, and Can 
nabis ruderalis. 

0081. According to some embodiments, at least one of 
the first pharmacologically active agent and the second 
pharmacologically active agent includes A9-tetrahydrocan 
nabinol (THC), cannabidiol (CBD), cannabigerols (CBG). 
cannabichromenes (CBC), cannabinol (CBN), cannabino 
diol (CBDL), cannabicyclol (CBL), cannabielsoin (CBE). 
cannabidivarin (CBDV), tetrahydrocannabivarin (THCV) 
and cannabitriol (CBT). 
0082. According to some embodiments, at least one of 
the first pharmacologically active agent and the second 
pharmacologically active agent includes A9-tetrahydrocan 
nabinol (THC) and cannabidiol (CBD). 
0083. According to an aspect of some embodiments of 
the present disclosure there is provided a system for pull 
monary delivering to a Subject at least a first pharmacologi 
cally active agent and a second pharmacologically active 
agent, at least one of which being in at least one plant 
material, the system includes: 
0084 a metered dose inhaler device configured indepen 
dently deliver the agents to the subject by heating the at least 
one plant material to vaporize at least a first pre-determined 
vaporized amount of the first agent and at least a second 
pre-determined vaporized amount of the second agent; and 
0085 a controller in communication with the inhaler 
device, configured to effect the heating of the first pre 
determined vaporized Successively, concomitantly and/or at 
least partially overlapping with the second pre-determined 
vaporized amount, 
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I0086 wherein each of the pre-determined vaporized 
amounts of each of the agents is selected to induce in the 
subject independently at least one PK effect and/or at least 
one PD effect. 
I0087. According to an aspect of some embodiments of 
the present disclosure there is provided a system that 
includes: 
I0088 a metered dose inhaler device for pulmonary deliv 
ering to a Subject at least one pre-determined vaporized 
amount of at least one pharmacologically active agent being 
in a plant material, by controllably heating the plant material 
So as to vaporize the at least one pre-determined vaporized 
amount of the agent; and 
0089 a controller in communication with the inhaler 
device, configured to control the pre-determined vaporized 
amount based on data indicative of at least one pharmaco 
dynamic effect induced by the agent in the Subject. 
0090 According to some embodiments, the data is 
obtainable via at least one sensor configured for monitoring 
the pharmacodynamic effect and/or via a user interface 
device configured for inputting data obtainable from at least 
one sensor for monitoring the pharmacodynamic effect. 
0091. According to some embodiments, the controller is 
configured to receive operation setting data pertaining to the 
pre-determined vaporized amount from a remote control 
device. 
0092. According to some embodiments, the controller is 
configured to receive the data from the sensor and/or the user 
interface device. 
0093. According to some embodiments, the controller is 
in direct and/or indirect communication with the sensor 
and/or the interface device. 
0094. According to some embodiments, the controller is 
configured to control the pre-determined vaporized amount 
by controlling at least one of an airflow, a heating tempera 
ture, a heating rate, a heating pattern, a heating duration and 
any combination thereof. 
0.095 According to some embodiments, the controller is 
configured to control the pre-determined vaporized amount 
by controlling pulmonary delivering timing. 
0096. According to some embodiments, the controlling is 
effected in real-time. 
0097. According to some embodiments, the controller is 
configured for adjusting the pre-determined vaporized 
amount so as to achieve a pre-determined pharmacokinetic 
effect and/or a pre-determined pharmacodynamic effect 
based on the pharmacodynamic effect. 
0098. According to some embodiments, controller is con 
figured for effecting the adjusting the pre-determined vapor 
ized amount in real-time. 
0099. According to some embodiments, the controller is 
configured for effecting a pre-defined regimen that includes 
delivering at least two pre-determined vaporized amounts. 
0100. According to some embodiments, controller is con 
figured for adjusting the regimen so as to achieve a pre 
determined pharmacokinetic effect and/or a pre-determined 
pharmacodynamic effect based on the pharmacodynamic 
effect. 
0101. According to some embodiments, the controller is 
configured for effecting the adjusting the regimen in real 
time. 
0102) According to some embodiments, the system 
includes at least one sensor configured for monitoring the 
pharmacodynamic effect. 
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0103) According to some embodiments, the system 
includes a user interface device. 
0104. According to some embodiments, the user interface 
device includes an output device for providing information 
to at least one the Subject, a practitioner, a memory unit and 
a remote device. 
0105. According to some embodiments, the user interface 
device includes a Smartphone device. 
0106. According to some embodiments, the controller is 
configured for monitoring at least one of the at least one 
pre-determined pharmacokinetic effect and/or the at least 
one pre-determined pharmacodynamic effect, based on data 
received via the user interface device. 
0107 According to some embodiments, the controller is 
configured for effecting the adjusting the pre-determined 
vaporized amount in real-time. 
0108. According to some embodiments, the sensor 
includes a touch screen, an accelerometer, a proximity 
sensor, an infrared sensor, a camera, a magnetometer, a user 
location and orientation sensor, a gyroscope, a compass, a 
microphone, a thermometer, a humidity sensor, a heart rate 
sensor, a blood pressure sensor, a skin conductance/imped 
ance sensor, a blood oxygenation level (SpO2), an inhalation 
Volume sensor and an airflow sensor. 
0109 According to some embodiments, the system 
includes at least one dose unit, the dose unit includes the 
plant material. 
0110. According to some embodiments, the system 
includes a plurality of the dose units, the inhaler device is 
configured for using at least one of the dose units. 
0111. According to some embodiments, each of the dose 
units includes a plant material having a different composi 
tion of the at least one pharmacologically active agent. 
0112 According to some embodiments, the controller is 
configured to control the pre-determined vaporized amount 
by selecting at least one of the dose units according to the 
composition of the at least one pharmacologically active 
agent. 
0113. According to some embodiments, the inhaler 
device configured by the controller for pulmonary delivering 
to a subject at least a first pharmacologically active agent 
and a second pharmacologically active agent, at least one of 
which being in at least one plant material, the device is 
configured to vaporize at least a first pre-determined vapor 
ized amount of the first agent and at least a second pre 
determined vaporized amount of the second agent, wherein 
the heating is effected such that the first pre-determined 
vaporized amount is delivered to the Subject Successively, 
concomitantly and/or at least partially overlapping with the 
second pre-determined vaporized amount. 
0114. According to some embodiments, the plant 
includes Cannabis sativa, Cannabis indica, Cannabis rud 
eralis, Acacia spp., Amanita muscaria, Yage, Atropa bella 
donna, Areca catechu, Brugmansia spp., Brunfelsia latifolia, 
Desmanthus illinoensis, Banisteriopsis caapi, Trichocereus 
spp., Theobroma cacao, Capsicum spp., Cestrum spp., 
Erythroxylum coca, Solenostemon scutellarioides, Arundo 
donax, Coffea arabica, Datura spp., Desfontainia spp., 
Diploptery's cabrerana, Ephedra sinica, Claviceps purpu 
rea, Paulinia cupana, Argyreia nervosa, Hyoscyamus niger; 
Tabernanthe iboga, Lagochilus inebriens, Justicia pectora 
lis, Sceletium tortuosum, Piper methysticum, Catha edulis, 
Mitragyna speciosa, Leonotis leonurus, Nymphaea spp., 
Nelumbo spp., Sophora Secundiflora, Mucuna pruriens, 
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Mandragora officinarum, Mimosa tenuiflora, Ipomoea vio 
lacea, Psilocybe spp., Panaeolus spp., Myristica fragrams, 
Turbina corymbosa, Passiflora incarnata, Lophophora wil 
liamsii, Phalaris spp., Duboisia hopwoodii, Papaver som 
niferum, Psychotria viridis, spp., Salvia divinorum, Com 
bretum quadrangulare, Trichocereus pachanoi, Heimia 
salicifolia, Stipa robusta, Solandra spp., Hypericum perfo 
ratum, Peganum harmala, Tabernaemontanaspp., Camellia 
Sinensis, Nicotiana tabacum, rusticum, Virola theidora, Voa 
canga africana, Lactuca virosa, Artemisia absinthium, Ilex 
paraguariensis, Anadenanthera spp., Corynanthe yohimbe, 
Calea Zacatechichi, Coffea spp. (Rubiaceae), a Sapin 
daceae, Camelia spp., Malvaceae spp., Aquifoliaceae spp., 
Hoodia, spp. Chamomilla recutita, Passiflora incarnate, 
Camellia sinensis, Mentha piperita, Mentha spicata, Rubus 
idaeus, Eucalyptus globulus, Lavandula officinalis, Thymus 
vulgaris, Melissa officinalis, Aloe Vera, Angelica, Anise, 
Ayahuasca (Banisteriopsis caapi), Barberry, Black Hore 
hound, Blue Lotus, Burdock, Camomille/Chamomile, Cara 
way, Cat's Claw, Clove, Comfrey, Corn Silk, Couch Grass, 
Damiana, Damiana, Dandelion, Ephedra, Eucalyptus, Eve 
ning Primrose, Fennel, Feverfew, Fringe Tree, Garlic, Gin 
ger, Ginkgo, Ginseng, Goldenrod, Goldenseal, Gotu Kola, 
Green Tea, Guarana, Hawthorn, Hops, Horsetail, Hyssop, 
Kola Nut, Kratom, Lavender, Lemon Balm, Licorice, Lions 
Tail (Wild Dagga), Maca Root, Marshmallow, Meadow 
sweet, Milk Thistle, Motherwort, Passion Flower, Passion 
flower, Peppermint, Prickly Poppy, Purslane, Raspberry 
Leaf, Red Poppy, Sage, Saw Palmetto, Sida Cordifolia, 
Sinicuichi (Mayan Sun Opener), Spearmint, Sweet Flag, 
Syrian Rue (Peganum harmala), Thyme, Turmeric, Valer 
ian, Wild Yam, Wormwood, Yarrow, Yerba Mate, Yohimbe, 
and any part and any combination thereof. 
0115 According to some embodiments, the plant 
includes Cannabis sativa, Cannabis indica, and Cannabis 
ruderalis. 
0116. According to some embodiments, the pharmaco 
logically active agent includes A9-tetrahydrocannabinol 
(THC), cannabidiol (CBD), cannabigerols (CBG), cannabi 
chromenes (CBC), cannabinol (CBN), cannabinodiol 
(CBDL), cannabicyclol (CBL), cannabielsoin (CBE), can 
nabidivarin (CBDV), tetrahydrocannabivarin (THCV) and 
cannabitriol (CBT). 
0117. According to some embodiments, the pharmaco 
logically active agent includes A9-tetrahydrocannabinol 
(THC) and cannabidiol (CBD). 
0118. According to an aspect of some embodiments of 
the present disclosure there is provided a method of pulmo 
nary delivering to a subject at least one pharmacologically 
active agent being in a plant material; the method includes: 
0119 pulmonary delivering the agent to the subject from 
a metered dose inhaler device configured to vaporize at least 
one pre-determined vaporized amount of the agent upon 
controllably heating the plant material; 
I0120 monitoring at least one pharmacokinetic effect and/ 
or at least one pharmacodynamic effect induced by the agent 
in the subject; 
I0121 adjusting the at least one pre-determined vaporized 
amount So as to achieve at least one pre-determined phar 
macokinetic effect and/or at least one pre-determined phar 
macodynamic effect based data generated through the moni 
toring. 
0122. According to an aspect of some embodiments of 
the present disclosure there is provided a method of record 
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ing at least one pharmacokinetic effect and/or at least one 
pharmacodynamic effect, induced by pulmonary delivering 
to a Subject at least one pharmacologically active agent 
being in a plant material; the method includes: 
0123 pulmonary delivering a pre-determined vaporized 
amount of the agent to the Subject from a metered dose 
inhaler device configured to vaporize the pre-determined 
vaporized amount of the agent upon controllably heating the 
plant material; 
0124 optionally, determining at least one pharmacoki 
netic effect in the subject at pre-determined time intervals 
before during and/or after the pulmonary delivering; 
0.125 determining at least one pharmacodynamic effect 
in the subject at pre-determined time intervals before during 
and/or after the pulmonary delivering; 
0126 wherein the pharmacodynamic effect includes a 
desired effect, an undesired effect, a therapeutic effect, an 
adverse effect and a level of a biomarker. 
0127. According to an aspect of some embodiments of 
the present disclosure there is provided a method of pulmo 
nary delivering at least one pharmacologically active agent 
to a patient (also referred to herein interchangeably as user 
of subject), the method comprising pulmonary delivering the 
agent to the patient from a metered dose inhaler device 
configured to release at least one pre-determined vaporized 
amount of the agent upon controllably heating a solid form 
of a Substance comprising the agent, wherein the at least one 
pre-determined vaporized amount of the agent is selected so 
as to exhibit at least one pre-selected pharmacokinetic 
profile and/or at least one pre-selected pharmacodynamic 
profile of the agent in the patient. 
0128. According to some embodiments, the method fur 
ther comprises: 
0129 determining at least one pharmacokinetic param 
eter and/or at least one pharmacokinetic variable and/or at 
least one pharmacodynamic parameter induced by the pull 
monary delivering the agent in the patient from the device; 
0130 based on the pharmacokinetic parameter and/or the 
pharmacokinetic variable and/or the pharmacodynamic 
parameter, determining the pre-determined vaporized 
amount which exhibits the pre-selected pharmacokinetic 
profile and/or the pre-selected pharmacodynamic profile of 
the agent in the patient; and 
0131 configuring the device to deliver the at least one 
pre-determined vaporized amount of the agent. 
0.132. According to some of any of the embodiments 
described herein, each of the pharmacokinetic parameter 
and/or the pharmacokinetic variable and/or the pharmaco 
dynamic parameter is determined for an individual patient, 
Such that the pre-determined vaporized amount is deter 
mined personally for the patient. 
0.133 According to some of any of the embodiments 
described herein, the pulmonary delivering comprises: 
0134 determining at least one personal pharmacody 
namic and/or at least one personal pharmacokinetic param 
eter in an individual patient, so as to determine if pulmonary 
delivering the at least one pre-determined vaporized amount 
of the agent exhibits the pre-selected pharmacodynamic 
and/or the pre-selected pharmacokinetic profile in said indi 
vidual patient; 
0135 if pulmonary delivering the at least one pre-deter 
mined vaporized amount of the agent does not exhibit the 
pre-selected pharmacodynamic and/or pharmacokinetic pro 
file in said individual patient, determining an adjusted vapor 
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ized amount of the agent that exhibits the pre-selected 
pharmacodynamic and/or pharmacokinetic profile in said 
individual patient; and 
0.136 re-configuring the device to deliver the adjusted 
vaporized amount, 
0.137 whereby, upon the re-configuring, the adjusted 
vaporized amount is the pre-determined vaporized amount. 
0.138 According to some of any of the embodiments 
described herein, the personal pharmacodynamic parameter 
is selected from the group consisting of a personally per 
ceived therapeutic effect, a personally perceived adverse 
effect and a (presence or a level of a) biomarker. 
0.139. According to some of any of the embodiments 
described herein, the biomarker is selected from the group 
consisting of an invasively-detected biomarker and a non 
invasively-detected biomarker. 
0140. According to some of any of the embodiments 
described herein, the non-invasively-detected biomarker is 
selected from the group consisting of a heart rate, an 
oxygenation level (SpO2), a blood pressure, a respiratory 
rate, a body temperature, an inhalation Volume, a facial 
expression, muscle twitches, cramps, spasms, Sweating, 
hand-eye coordination, eye vascular expansion, reddening 
of the conjunctiva and/or Sclera, a variation in intra-ocular 
pressure, a motor skill, ataxia, sinus tachycardia, a tremor, 
cardiac arrhythmias, a skin conductance/impedance level, a 
seizure, an electromyography (EMG), an electrocardiogram 
(ECG), a photo-plethysmogram (PPG), a galvanic skin 
response (GSR), Blue-Brown visual inhibition, H-mask 
visual inhibition, Auditory Latent inhibition, Visual Latent 
inhibition, Stroop color word, Simple reaction (conflict 
task), Cognitive Set Switching, Logical reasoning, Decision 
making time, Rapid info processing, Perceptual maze, Simu 
lated driving, Visual search, Time estimation, Time percep 
tion, Visual search, Attentional search, Symbol copying, 
Letter cancellation, Alphabetic cross-out, D2 cancellation, 
Brickenkamp D2, digit copying test (DDCT), symbol-digit 
substitution (SDST), digit-symbol substitution test (DSST), 
Digit Vigilance, Vigilance, Auditory vigilance test, Wesnes/ 
Warburton Vigilance task, Rapid info processing, CRT+ 
Tracking Divided attention, Selective attention, Focused 
attention Task, Emotional attention Task, Auditory Flutter 
fusion, Flash fusion, critical flicker fusion (CFF), Continu 
ous attention, Paired associate learning, Wordlist learning, 
15 word test, Introductory conditioning, Delayed word 
recall, Delayed word recognition, Delayed picture recogni 
tion, Word presentation, Word recognition, Numeric work 
ing memory, Numerical memory, Memory scanning, Audi 
tory Brown/Peterson, Visual Brown/Peterson, Visual spatial 
memory, Fragmented picture test, Pauli test, Block Span, 
Digit span, Digit Span (forward), Digit Span (backward), 
WAIS vocabulair, WAIS similarity, Word fluency, Verbal 
fluency, Performance time (Delayed word recogn.), Perfor 
mance time (Numeric working memory), Performance time 
(Digit vigilance), Performance time (Rapid info processing), 
Performance time (Delayed picture recognition), Perfor 
mance time (Visual information processing), Simple Reac 
tion Time CRT, Complex RTvisual, Visual choice RT, VRT, 
Visual response speed, ART, Acoustic RT, Wire Maze Trac 
ing, Archimedian spiral, Critical tracking task, Trail making, 
Tracking Complex, Tracking Wiener Geraet, Flexibility of 
closure, WAIS block design, WAIS picture comparison, 
Digit copying, Manipulative motor, Feinmotorik, Grapho 
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logical analysis, tapping, Hand arm lateral reach coordina 
tion, Visual arm random reach, Motor control & coordina 
tion, Motor behavior. 
0141. According to some of any of the embodiments 
described herein, the personally perceived therapeutic effect 
corresponds to a symptom, the symptom being selected from 
the group consisting of pain, migraine, depression, cognitive 
function deficit, attention deficit, hyperactivity, anxiety dis 
orders, diarrhea, nausea, vomiting, insomnia, delirium, 
appetite variations, sexual dysfunction, spasticity, increased 
intra ocular pressure, bladder dysfunction, tics, Tourette 
symptoms, post traumatic stress disorder (PTSD) symptoms, 
inflammatory bowel disease (IBD) symptoms, irritable 
bowel syndrome (IBS) symptoms, hyper tension, hemor 
rhagic symptoms, septic and cardiogenic shock, drug addic 
tion and craving, withdrawal symptoms, tremors and other 
movement disorders. 
0142. According to some of any of the embodiments 
described herein, the personally perceived adverse effect is 
a psychotropic adverse effect and/or a Somatic adverse 
effect. 
0143 According to some of any of the embodiments 
described herein, the psychotropic adverse effect corre 
sponds to a symptom, the symptom being selected from the 
group consisting of paranoia, anxiety, panic attack, euphoria, 
pseudo-hallucinatory, ataxia, sedation, conscious perception 
variation, joviality, metacognition and introspection, an 
enhanced recollection (episodic memory), amnesia, a sen 
Suality variation, a variation in awareness of sensation and 
a variation in libido, dizziness, ataxia, euphoria, perceptual 
alterations, temporal distortion, intensification of ordinary 
sensory experiences, short term memory, and attention, 
impaired reaction, skilled activity, Verbal fluency, depen 
dence and depression. 
0144. According to some of any of the embodiments 
described herein, the somatic adverse effect corresponds to 
a symptom, the symptom being selected from the group 
consisting of nausea, muscle twitches, muscle relaxation 
cramps, spasms, Sweating, ataxia, a motor activity variation, 
dry mouth and a sensation of cold or hot hands and feet, 
increased heart rate, increased cerebral blood flow, dilation 
of bronchial passages, dilation of blood vessels, eye redness 
and pupil dilation, dry mouth, thirst, hunger or food craving. 
0145 According to some of any of the embodiments 
described herein, the pulmonary delivering further com 
prises: 
0146 configuring the device to deliver an adjusted vapor 
ized amount of the agent, the adjusted vaporized amount is 
selected so as to exhibit a re-selected pharmacodynamic 
profile of the agent in the patient, 
0147 whereby, upon the configuring, the adjusted vapor 
ized amount is the pre-determined vaporized amount and the 
re-selected pharmacodynamic profile is the pre-selected 
pharmacodynamic profile. 
0148. According to some of any of the embodiments 
described herein, the device is configured to deliver the 
pre-determined vaporized amount Such that a deviation of an 
actual vaporized amount of the agent, from the pre-deter 
mined vaporized amount of the agent, is less than 20% of the 
pre-determined vaporized amount. 
0149 According to some of any of the embodiments 
described herein, a deviation of an actual pharmacokinetic 
profile from the pre-selected pharmacokinetic profile is less 
than 40% of the pre-selected pharmacokinetic profile. 
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0150. According to some of any of the embodiments 
described herein, a deviation of a perceived pharmacody 
namic profile from the pre-selected pharmacodynamic pro 
file at at least one time point is less than 25% of the 
pre-selected pharmacodynamic profile. 
0151. According to some of any of the embodiments 
described herein, the pre-selected pharmacodynamic profile 
is selected from the group consisting of: 
0152 a pharmacodynamic profile within a level lower 
than a minimal level of a therapeutic effect, 
0153 a pharmacodynamic profile ranging within a mini 
mal level of the therapeutic effect to a maximal level of the 
therapeutic effect in which an adverse effect is not exhibited 
or perceived, and 
0154) a pharmacodynamic profile within a level higher 
than a minimal level of an adverse effect. 
0155 According to some of any of the embodiments 
described herein, the pharmacodynamic profile ranges 
within a minimal level of the therapeutic effect to a maximal 
level of the therapeutic effect in which an adverse effect is 
not exhibited or perceived (within a therapeutic window). 
0156 According to some of any of the embodiments 
described herein, a deviation of the perceived pharmacody 
namic profile from the pre-selected pharmacodynamic pro 
file at at least one time point is less than 25% below the 
pre-selected pharmacodynamic profile. 
0157 According to some of any of the embodiments 
described herein, the pharmacokinetic variable is selected 
from the group consisting of a body weight, a body height, 
a gender, an age, a body mass index and a lean body mass. 
0158. According to some of any of the embodiments 
described herein, the pharmacokinetic parameter is selected 
from the group consisting of a maximal plasma concentra 
tion (C), a time for reaching a maximal plasma concen 
tration (T,) and total exposure over time (AUCo. ). 
0159. According to some of any of the embodiments 
described herein, the pharmacokinetic parameter and/or the 
pharmacodynamic parameter is determined while monitor 
ing at least one additional parameter selected from the group 
consisting of: 
0160 a vital sign selected from the group consisting of a 
heart rate, an oxygenation level (SpO2), a blood pressure, a 
respiratory rate and a body temperature; 
0.161 a pulmonary function selected from the group 
consisting of forced expiratory volume (FEV1), maximum 
mid-expiratory flow (MMEF), diffusing capacity of the lung 
for carbon monoxide (DLCO), forced vital capacity (FVC), 
total lung capacity (TLC) and residual volume (RV); 
0162 a hematological marker selected from the group 
consisting of a hemoglobin level, a hematocrit ratio, a red 
blood cell count, a white blood cell count, a white blood cell 
differential and a platelet count; 
0163 a coagulation parameter selected from the group 
consisting of a prothrombin time (PT), a prothrombin ratio 
(PR) and an international normalized ratio (INR); 
0164 a kidney function marker selected from the group 
consisting of a creatinine clearance (CCr), a blood urea 
nitrogen level (BUN) and a glomerular filtration rate (GFR): 
and 
0.165 a liver function marker selected from the group 
consisting of an aspartate aminotransferase (AST) level, a 
serum glutamic oxaloacetic transaminase (SGOT) level, an 
alkaline phosphatase level, and a gamma-glutamyl trans 
ferase (GGT) level. 
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0166 According to some of any of the embodiments 
described herein, the method as described herein is for 
pulmonary delivering at least two pharmacologically active 
agents to the patient, wherein the device is configured to 
deliver independently a pre-determined vaporized amount of 
each of the at least two pharmacologically active agents. 
0167 According to some of any of the embodiments 
described herein, the method is for delivering the at least two 
pharmacologically active agents at a pre-determined time 
interval. 
0168 According to some of any of the embodiments 
described herein, the method is for delivering each of the at 
least two pharmacologically active agents independently at 
a pre-determined vaporized amount, wherein the Substance 
comprises the at least two pharmacologically active agents. 
0169. According to some of any of the embodiments 
described herein, the method is for delivering a plurality of 
pre-determined vaporized amounts of the pharmacologically 
active agent, the plurality of pre-determined vaporized 
amounts being the same or different from one another. 
0170 According to some of any of the embodiments 
described herein, the plurality of pre-determined vaporized 
amounts are delivered from the device at pre-determined 
time intervals, the time intervals being the same or different. 
0171 According to some of any of the embodiments 
described herein, the device is in communication with a 
patient interface circuitry. 
0172 According to an aspect of some embodiments of 
the present disclosure there is provided a metered dose 
inhaler device configured for pulmonary delivering a pre 
determined vaporized amount of at least one pharmacologi 
cally active agent to a patient, upon controllably heating a 
Solid form of a substance comprising the agent, wherein: 
0173 the pre-determined vaporized amount is for exhib 
iting a pre-selected pharmacokinetic profile and/or a pre 
selected pharmacodynamic profile of the agent in the 
patient; and 
0.174 the pre-determined vaporized amount of the agent 

is determined by determining at least one pharmacokinetic 
parameter and/or at least one pharmacokinetic variable 
and/or at least one pharmacodynamic parameter induced by 
the pulmonary delivering of the agent in the patient from the 
device. 
0.175. According to some of any of the embodiments 
described herein, the device is configured for use in com 
munication with a patient interface circuitry. 
0176 According to some of any of the embodiments 
described herein, the device is capable of releasing the 
pre-determined vaporized amount Such that a deviation of an 
actual vaporized amount of the agent, from the pre-deter 
mined vaporized amount of the agent, is less than 20% of the 
pre-determined vaporized amount. 
0177 According to some of any of the embodiments 
described herein, the device is capable of releasing the 
pre-determined vaporized amount Such that a deviation of an 
actual pharmacokinetic profile from the pre-selected phar 
macokinetic profile is less than 40% of the pre-selected 
pharmacokinetic profile. 
0178. According to some of any of the embodiments 
described herein, the device is capable of releasing the 
pre-determined vaporized amount Such that a deviation of a 
perceived pharmacodynamic profile from the pre-selected 
pharmacodynamic profile at at least one time point is less 
than 25% of the pre-selected pharmacodynamic profile. 
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0179 According to some of any of the embodiments 
described herein, the pulmonary delivering, the agent, the 
pre-determined vaporized amount, the pre-selected pharma 
cokinetic profile and/or the pre-selected pharmacodynamic 
profile of the agent in the patient, the at least one pharma 
cokinetic parameter and/or at least one pharmacokinetic 
variable and/or at least one pharmacodynamic parameter, the 
re-selected pharmacodynamic profile, the adjusted vapor 
ized amount and the determining of any of the foregoing, are 
as described in any one of the respective embodiments. 
0180 According to an aspect of some embodiments of 
the present disclosure there is provided a patient interface 
circuitry used with a metered dose inhaler device, the device 
being configured for pulmonary delivering a plurality of 
pre-determined vaporized amounts of at least one pharma 
cologically active agent to a patient, the patient interface 
circuitry comprising: 
0181 a controller; 
0182 an input; 
0183 a communication module: 
0.184 wherein: 
0185 the plurality of pre-determined vaporized amounts 
are delivered from the device at pre-determined time inter 
vals, the amounts and/or the time intervals being the same or 
different; 
0186 the plurality pre-determined vaporized amounts 
and the pre-determined time intervals comprise a dose, a 
dosing and/or a regimen, and the input is configured to 
receive the dose and/or regimen; 
0187 the input configured to interact with the patient in 
real time during pulmonary delivering the agent so as to 
obtain feedback from the patient; 
0188 the controller is configured to iteratively modify, 
according to the feedback, the dose and/or regimen to 
thereby derive an adjusted dose and/or regimen that com 
prises an adjusted pre-determined vaporized amount and 
adjusted time intervals; and 
0189 the communication module is configured to com 
municate the adjusted dose, the adjusted dosing and/or the 
adjusted regimen to the MDI device. 
0190. According to some of any of the embodiments 
described herein, the dose and/or regimen is selected to 
exhibit at least one pre-selected pharmacokinetic profile 
and/or at least one pre-selected pharmacodynamic profile of 
the agent in the patient. 
0191). According to some of any of the embodiments 
described herein, the patient interface circuitry is configured 
on a personal portable device, a handheld device, a wearable 
device, a wrist device or an integrated eyewear device. 
0.192 According to some of any of the embodiments 
described herein, the personal portable device is selected 
from the group consisting of a Smartphone, a handheld 
device, a wearable device, a wrist device or an integrated 
eyewear device. 
0193 According to some of any of the embodiments 
described herein, the patient interface circuitry comprises a 
memory in communication with the controller, the memory 
being configured to store the dose and/or regimen and usage 
data of the patient. 
0194 According to some of any of the embodiments 
described herein, the controller is configured to modify the 
dose and/or regimen in response to the usage data. 
0.195 According to some of any of the embodiments 
described herein, the patient interface circuitry is configured 
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to provide a tool set for obtaining at least one personal 
pharmacodynamic and/or at least one personal pharmacoki 
netic parameter in the patient. 
0196. According to some of any of the embodiments 
described herein, the personal pharmacodynamic parameter 
is selected from a group consisting of a personally perceived 
therapeutic effect, a personally perceived adverse effect and 
a biomarker. 
0.197 According to some of any of the embodiments 
described herein, the tool set comprises at least one inter 
active application for assisting the patient in articulating a 
level of at least one of the personally perceived therapeutic 
effect and/or a level of the personally perceived adverse 
effect and/or a level of the biomarker. 
0198 According to some of any of the embodiments 
described herein, the interactive application is a game 
installed on a Smartphone on which the patient interface is 
configured. 
0199 According to an aspect of some embodiments of 
the present disclosure there is provided a system comprising: 
0200 a metered dose inhaler device for pulmonary deliv 
ering at least one pre-determined vaporized amount of at 
least one pharmacologically active agent to a patient; and 
0201 a patient interface circuitry in communication with 
the device; 
0202 wherein at least one of the patient interface cir 
cuitry and the device is configured to modify an operation 
setting according to at least one of direct and indirect input 
received in real time from the patient using the device, the 
operation setting comprising a dose and/or regimen for the 
pulmonary delivering the agent to the patient. 
0203. According to some of any of the embodiments 
described herein, the system is configured for adjusting the 
operation setting while maintaining the dose and/or regimen 
within a personalized safety range defined per the patient in 
which harm to the patient is prevented. 
0204 According to some of any of the embodiments 
described herein, the operation setting further comprises one 
or more protocols for timing the transfer of the dose and/or 
regimen and/or the usage data between the system compo 
nentS. 

0205 According to some of any of the embodiments 
described herein, the operation setting defines a timing 
schedule for the patient interface circuitry for reminding the 
patient to use the device. 
0206. According to some of any of the embodiments 
described herein, the system comprises at least one sensor 
for measuring at least one personal pharmacodynamic 
parameter in the patient. 
0207. According to some of any of the embodiments 
described herein, the patient interface is configured on a 
personal Smartphone, and the sensor is a standard compo 
nent of the Smartphone. 
0208 According to some of any of the embodiments 
described herein, the sensor is selected from a group con 
sisting of a touch screen, a camera, an accelerometer and a 
microphone. 
0209. According to some of any of the embodiments 
described herein, the sensor is a flow sensor comprised 
within the device, the sensor configured for detecting an 
inhalation Volume of the patient for estimating the at least 
one personal pharmacodynamic parameter in the patient 
based on a correlation between the inhalation volume and 
the personal pharmacodynamic parameter. 
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0210. According to some of any of the embodiments 
described herein, the personal pharmacodynamic parameter 
correlated with the inhalation volume is a pain level. 
0211. According to some of any of the embodiments 
described herein, the direct input comprises a willful indi 
cation provided by the patient using the patient interface 
circuitry. 
0212. According to some of any of the embodiments 
described herein, the indirect input comprises a personally 
perceived therapeutic effect and/or a personally perceived 
adverse effect obtained by the patient interface circuitry 
from the patient. 
0213. According to some of any of the embodiments 
described herein, the system further comprises a physician 
interface in communication with the patient interface cir 
cuitry and the device, the physician interface configured for 
selecting of the operation setting by a physician. 
0214. According to some of any of the embodiments 
described herein, the system further comprises a database 
server in communication with at least one of the device, the 
physician interface and the patient interface circuitry. 
0215. According to some of any of the embodiments 
described herein, the physician interface is configured to 
communicate with the database server for generating the 
dose and/or the regimen for the patient, and wherein the 
operation setting includes the dose and/or the regimen. 
0216. According to some of any of the embodiments 
described herein, the operation setting is modified according 
to usage data of the patient. 
0217. According to some of any of the embodiments 
described herein, the device comprises a Substance dispenser 
configured to provide the agent, and a controller for actu 
ating the dispenser for pulmonary delivery of the vaporized 
agent to the patient. 
0218. According to an aspect of some embodiments of 
the present disclosure there is provided a method of oper 
ating a metered dose inhaler device configured for pulmo 
nary delivering at least one pharmaceutically active agent to 
a patient, the method comprising: 
0219 selecting a dose and/or regimen for pulmonary 
delivering the agent to the patient using the device; 
0220 obtaining, in real-time during pulmonary deliver 
ing the agent, an indication relating to at least one personal 
pharmacodynamic and/or at least one personal pharmacoki 
netic effect in the patient; automatically adjusting the dose 
and/or regimen according to the indication. According to 
some of any of the embodiments described herein, the 
personal pharmacodynamic parameter is selected from the 
group consisting of a personally perceived therapeutic 
effect, a personally perceived adverse effect and a (presence 
and/or a level of a) biomarker. 
0221. According to some of any of the embodiments 
described herein, the personally perceived therapeutic effect 
is a reduction in a level of a symptom and the personally 
perceived adverse effect is a psychotropic effect and/or a 
somatic adverse effect. 

0222. According to some of any of the embodiments 
described herein, the dose and/or regimen is pre-selected to 
exhibit an initial build up of the agent in the patient, and/or 
to maintain a pre-selected pharmacokinetic profile and/or a 
pre-selected pharmacodynamic profile of the agent in the 
patient for a time period which is at least as long as the 
pulmonary delivering the agent. 
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0223) According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem), the device is configured to deliver at least one pre 
determined vaporized amount of the agent upon controllably 
heating a solid form of a Substance comprising the agent. 
0224. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the Substance is a plant material. 
0225. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the plant is selected from the group consisting of 
Cannabis sativa, Cannabis indica, Cannabis ruderalis, Aca 
cia spp., Amanita muscaria, Yage, Atropa belladonna, Areca 
catechu, Brugmansia spp., Brunfelsia latifolia, Desmanthus 
illinoensis, Banisteriopsis caapi, Trichocereus spp., Theo 
broma cacao, Capsicum spp., Cestrum spp., Erythroxylum 
coca, Solenostemon scutellarioides, Arundo donax, Coffea 
arabica, Datura spp., Desfontainia spp., Diploptery's cabre 
rana, Ephedra sinica, Claviceps purpurea, Paulinia 
cupana, Argyreia nervosa, Hyoscyamus niger; Tabernanthe 
iboga, Lagochilus inebriens, Justicia pectoralis, Sceletium 
tortuosum, Piper methysticum, Catha edulis, Mitragyna 
speciosa, Leonotis leonurus, Nymphaea spp., Nelumbo spp., 
Sophora Secundiflora, Mucuna pruriens, Mandragora offi 
cinarum, Mimosa tenuiflora, Ipomoea violacea, Psilocybe 
spp., Panaeolus spp., Myristica fragrams, Turbina corym 
bosa, Passiflora incarnata, Lophophora williamsii, Phalaris 
spp., Duboisia hopwoodii, Papaver somniferum, Psychotria 
viridis, spp., Salvia divinorum, Combretum quadrangulare, 
Trichocereus pachanoi, Heimia salicifolia, Stipa robusta, 
Solandra spp., Hypericum perforatum, Peganum harmala, 
Tabernaemontanaspp., Camelia sinensis, Nicotiana taba 
cum, rusticum, Virola theidora, Voacanga africana, Lactuca 
virosa, Artemisia absinthium, Ilex paraguariensis, Anade 
nanthera spp., Corynanthe yohimbe, Calea Zacatechichi, 
Coffea spp. (Rubiaceae), a Sapindaceae, Camelia spp., 
Malvaceae spp., Aquifoliaceae spp., Hoodia, spp. Chamo 
milla recutita, Passiflora incarnate, Camellia sinensis, Men 
tha piperita, Mentha spicata, Rubus idaeus, Eucalyptus 
globulus, Lavandula officinalis, Thymus vulgaris, Melissa 
officinalis, Aloe Vera, Angelica, Anise, Ayahuasca (Baniste 
riopsis caapi), Barberry, Black Horehound, Blue Lotus, 
Burdock, Camomille/Chamomile, Caraway, Cat's Claw, 
Clove, Comfrey, Corn Silk, Couch Grass, Damiana, Dami 
ana, Dandelion, Ephedra, Eucalyptus, Evening Primrose, 
Fennel, Feverfew, Fringe Tree, Garlic, Ginger, Ginkgo, 
Ginseng, Goldenrod, Goldenseal, Gotu Kola, Green Tea, 
Guarana, Hawthorn, Hops, Horsetail, Hyssop, Kola Nut, 
Kratom, Lavender, Lemon Balm, Licorice, Lion's Tail (Wild 
Dagga), Maca Root, Marshmallow, Meadowsweet, Milk 
Thistle, Motherwort, Passion Flower, Passionflower, Pep 
permint, Prickly Poppy, Purslane, Raspberry Leaf, Red 
Poppy, Sage, Saw Palmetto, Sida Cordifolia, Sinicuichi 
(Mayan Sun Opener), Spearmint, Sweet Flag, Syrian Rue 
(Peganum harmala), Thyme, Turmeric, Valerian, Wild Yam, 
Wormwood, Yarrow, Yerba Mate, Yohimbe, and any part and 
any combination thereof. 
0226. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the plant is selected from the group consisting of 
Cannabis sativa, Cannabis indica, and Cannabis ruderalis. 
0227. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the pharmacologically active agent is selected from the 
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group consisting of A9-tetrahydrocannabinol (THC), canna 
bidiol (CBD), cannabigerols (CBG), cannabichromenes 
(CBC), cannabinol (CBN), cannabinodiol (CBDL), cannabi 
cyclol (CBL), cannabielsoin (CBE), cannabidivarin 
(CBDV), tetrahydrocannabivarin (THCV) and cannabitriol 
(CBT). 
0228. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the pharmacologically active agent is selected from the 
group consisting of A9-tetrahydrocannabinol (THC) and 
cannabidiol (CBD). 
0229. According to some of any of the embodiments 
described herein any of the method, device, circuitry or 
system described herein is for use in the treatment of a 
medical condition in a subject in need thereof. 
0230. According to some of any of the embodiments 
described herein (for the method, device, circuitry or sys 
tem) the medical condition or a symptom associated there 
with is ameliorated by pulmonary delivering the at least one 
pharmaceutically active agent. 
0231. Unless otherwise defined, all technical and/or sci 
entific terms used herein have the same meaning as com 
monly understood by one of ordinary skill in the art to which 
the disclosure pertains. Although methods and materials 
similar or equivalent to those described herein can be used 
in the practice or testing of embodiments of the disclosure, 
some methods and/or materials are described below. In case 
of conflict, the patent specification, including definitions, 
will control. In addition, the materials, methods, and 
examples are illustrative only and are not intended to be 
necessarily limiting. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0232. The patent or application file contains at least one 
drawing executed in color. Copies of this patent or patent 
application publication with color drawing(s) will be pro 
vided by the Office upon request and payment of the 
necessary fee. 
0233. Some embodiments of the invention are herein 
described, by way of example only, with reference to the 
accompanying drawings. With specific reference now to the 
drawings in detail, it is stressed that the particulars shown 
are by way of example and for purposes of illustrative 
discussion of embodiments of the invention. In this regard, 
the description taken with the drawings makes apparent to 
those skilled in the art how embodiments of the invention 
may be practiced. 
0234. In the drawings: 
0235 FIG. 1 (Background Art) is a photograph of a 
metered-dose inhaler device (Syde Inhaler ExoTM), accord 
ing to Some embodiments of the present disclosure. 
0236 FIG. 2 presents comparative plots showing the 
A-THC plasma levels following single dose inhalation of 
15.1+0.1 mg of ground cannabis flos, containing 3.08+0.02 
mg A-THC, using a metered-dose inhaler device according 
to Some embodiments of the present disclosure. 
0237 FIG. 3 presents a graph showing visual analog 
scale (VAS) pain intensity following single dose inhalation 
of 15.1+0.1 mg of ground cannabis flos, containing 3.08+0. 
02 mg A-THC. 
0238 FIG. 4 presents a graph presenting blood pressure 
and heart rate following single dose inhalation of 15.1+0.1 
mg ground cannabis flos, containing 3.08+0.02 mg A-THC. 
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0239 FIG. 5 presents a graph showing satisfaction score 
for inhalation of ground cannabis flos compared to Smoking 
Cannabis flos. 
0240 FIG. 6 is a bar graph presenting mean and 95% 
confidence limits of plasma C, levels per mg A-THC 
administered by intravenous, vaporization and Smoking 
modes of delivery (Background Art, see. Example 2 here 
inbelow), compared to A-THC plasma C, obtained by 
inhalation using a device according to some embodiments of 
the present disclosure. Numbers in parentheses represent 
related references as indicted in Example 2 hereinbelow. 
0241 FIG. 7 is a bar graph presenting inter-individual 

variability (coefficient of variation, CV (%)) of A-THC 
plasma C obtained by vaporization, Smoking, oral and 
oromucosal methods of delivery (Background art, see, 
Example 2 hereinbelow) compared to A-THC plasma C, 
obtained by inhalation using a device according to some 
embodiments of the present disclosure. Numbers in paren 
theses represent related references, as indicated in Example 
2 hereinbelow. 
0242 FIG. 8 presents a representative example of a 
pulmonary delivering of three pre-determined vaporized 
amounts (the calculated dosing) over a time period of 
3-hours, as determined for Patient X; 
0243 FIG. 9 is a schematic diagram of a system com 
prising an inhaler device, a physician interface and/or a 
patient interface, according to Some embodiments of the 
present disclosure; 
0244 FIG. 10 is a flowchart of a method for prescribing 
a personalized regimen to a patient, according to some 
embodiments of the present disclosure; 
0245 FIGS. 11A, 11B, 11C and 11D are a schematic 
diagram (FIG. 11A) and print screens (FIGS. 11B, 11C and 
11D) of a physician interface for selecting and prescribing a 
regimen to a patient, according to Some embodiments of the 
present disclosure; 
0246 FIG. 12 is a flowchart of a method for obtaining a 
personal pharmacodynamic (PD) parameter from a patient 
and modifying a regimen accordingly, according to some 
embodiments of the present disclosure; 
0247 FIGS. 13A, 13B, 13C, 13D and 13E are print 
screens of a patient interface (FIGS. 13A, 13C, 13E), and 
graphic representations of an expected pharmacodynamic 
and pharmacokinetic profiles of the patient before and after 
a personal PD effect is obtained (FIGS. 13B and 13D 
respectively), according to some embodiments of the present 
disclosure; 
0248 FIG. 14 is a flowchart of a method for obtaining 
one or more biomarkers using a personal portable device 
and/or using the inhaler device, and optionally modifying 
the dose and/or regimen accordingly, according to some 
embodiments of the present disclosure; 
0249 FIGS. 15A, 15B and 15C are print screens of a 
patient interface comprising various applications for obtain 
ing biomarkers and/or for assisting a patient in determining 
a perceived therapeutic and/or adverse effect, according to 
Some embodiments of the present disclosure; 
0250 FIG. 16 is a schematic diagram of a metered dose 
inhaler device configured to provide automated controlled 
pulmonary delivery of one or more active agents, according 
to Some embodiments of the present disclosure; 
0251 FIGS. 17A, 17B, 17C and 17D are a schematic 
diagrams of a configuration of an inhaler device (FIG. 17A), 
and a cartridge, also referred to herein interchangeably as 
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“dose unit' or “dose cartridge', of an inhaler device option 
ally comprising discrete doses (FIG. 17B), and other 
optional features thereof (FIGS. 17C-D), according to some 
embodiments of the present disclosure; 
0252 FIG. 18 is a flowchart of a method of treating an 
individual patient using a system according to FIG. 9, while 
maintaining the patient within a personalized therapeutic 
window, according to some embodiments of the present 
disclosure; 
(0253 FIG. 19 presents a flowchart of a procedure for 
determining and administering a personal dosing and/or 
regimen for treating neurological pain in a human Subject; 
0254 FIG. 20 is a graphical representation of a regimen 
for the treatment of pain and sleeplessness by pulmonary 
delivering of an active agent, wherein the red line represents 
pain level, and the green line represent blood level of the 
active agent, wherein the active agent is pain reliving as well 
as sedative; 
0255 FIG. 21 is a graphical representation of a regimen 
for the treatment of pain by pulmonary delivering of a 
combination of two active agents, THC and CBD, wherein 
the dashed line represents the level of the adverse (psycho 
tropic) effect, and the solid line represent the pain level, and 
wherein THC is inhaled by using a dose unit of 0.5 mg 
(empty triangle), 1.2 mg (grey triangle) and 2.4 mg (black 
triangle), and CBD is inhaled by using a dose unit of 25 mg 
(empty diamond). 

DESCRIPTION OF SPECIFIC EMBODIMENTS 
OF THE INVENTION 

0256 The present invention, in some embodiments 
thereof, relates to pharmacology and, more particularly, but 
not exclusively, to methods, devices and systems for con 
trolled pulmonary delivery of active agents. 
0257 Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention 
is not necessarily limited in its application to the details set 
forth in the following description or exemplified by the 
Examples. 
0258 As discussed hereinabove, difficulties associated 
with controlled delivery of pharmaceutically active agents 
from natural Substances, according to accepted pharmaco 
logical practices, limit the medicinal use of Some clinically 
evaluated natural Substances, such as active substances 
found in plants and herbs; the most prominent example 
being cannabis. Lack of accurate and precise dose determi 
nation and control capabilities is one of the major obstacles 
for the addition of natural Substances as major players in the 
armamentarium of pharmaceuticals available for the treat 
ment of many medical conditions. Moreover, lacking a 
method to administer active agents from natural Substances 
according to standard and accepted pharmaceutical proto 
cols and regulations deters practitioners from prescribing 
treatments based thereon. 
0259 Standard pharmacological regulations dictate that a 
treatment of a medical condition using a pharmaceutically 
active agent must be based on a therapeutically effective 
dose, which is administered according to a therapeutically 
effective regimen, while making all efforts to maintain a 
balance between the therapeutic effects and the adverse 
effects. 
0260. As further discussed hereinabove, a metered dose 
inhaler (MDI) device, capable of delivering plant-derived 
active agents, such as cannabinoids from cannabis, accu 
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rately and consistently, has been disclosed in WO 2012/ 
085919. FIG. 1 presents a representative example of such an 
inhalation device. While conceiving the present disclosure, 
it has been postulated that such an MDI device may bridge 
the gap between the use of natural Substances comprising 
promising pharmaceutically active agents, and standard yet 
strict pharmacological regulations for use of any pharma 
ceutically active agent in the treatment of any medical 
condition. 

0261) While reducing the present invention to practice, 
the present inventors have conducted a pharmacokinetic 
(“PK) and pharmacodynamic (“PD) study (“PK/PD 
study”) of pulmonary delivering (inhalation) a cannabinoid 
from cannabis to a human Subject, which has been con 
ducted according to well accepted pharmacological proto 
cols, and which demonstrated that an accurate and precise 
MDI device can be used to administer at least one cannabi 
noid from cannabis. This study also demonstrated that the 
MDI device used therein is far more effective and more 
efficient in releasing accurate and reproducible doses of 
vaporized pharmaceutically active agent(s) from cannabis, 
compared to other known methods and devices known in the 
art. As used herein, the terms “pharmacokinetic/pharmaco 
dynamic' and “PK/PD' mean pharmacokinetic and/or phar 
macodynamic. 
0262 The results of the study open the way to pulmonary 
delivering a wide range of natural plant materials, under 
widely accepted pharmaceutical practices and regulations, 
while using that precise MDI device. Such pulmonary 
deliveries may be used in the treatment of a wide range of 
medical conditions in which vaporizable agents in said 
natural plant materials are beneficial for treating the medical 
condition and/or ameliorating a symptom of the condition. 
0263. This PK/PD study has demonstrated a capability of 
providing the analytical means to determination and person 
alization of a therapeutically effective dose and/or regimen 
for treating neurological pain in a human Subject. Such dose 
and/or regimen are able to maintain the treatment within the 
limits of the therapeutic window of THC in the human 
Subject, namely the dose and/or regimen can afford an 
accurate and/or reproducible pharmacokinetic profile that 
affords a pre-selected or pre-determined pharmacodynamic 
profile of THC in the subject in need thereof. 
0264. As used herein, the terms “therapeutic window' 
and “pharmaceutical window” are interchangeable and refer 
to the range of pharmacodynamic effects induced by a range 
of doses of one or more pharmaceutically active agents, 
providing a balance between one or more desired (positive) 
effect(s) and one or more adverse (negative) effect(s). 
According to Some embodiments, the pharmaceutical/thera 
peutic window is referred to as a pharmacodynamic profile. 
The window may relate to a given point in time or may span 
a period of time of any length, including for example 
minutes, hours, days or longer, shorter or to any intermediate 
period of time. The desirability and undesirability of an 
effect can be defined based on a variety of criteria, and 
include without limitation, medical practices, rules and 
regulations, cultural and demographic norms, genetic factors 
and personal preferences and tolerances. For example, the 
desirability and undesirability of an effect can be defined 
based on the purpose of treatment and based on generally 
acceptable values and optionally may take into account other 
parameters such as patient preference, capacity and activity. 

May 11, 2017 

It is noted that a given effect may be regarded as desired in 
Some cases, but be regarded as undesired in other cases, and 
Vice versa. 
0265 According to some embodiments of the present 
invention, the methods, devices and systems provided herein 
are capable of vaporizing a pre-determined vaporized 
amount of an active agent that induced one or more pre 
determined pharmacodynamic effects in a given subject or a 
population of Subjects, wherein the pre-determined pharma 
codynamic effect pertains to a pre-determined pharmacody 
namic profile that may range between a minimal level of a 
desired effect and any level of an undesired effect. 
0266. In some embodiments this a pharmaceutical win 
dow spans pharmacodynamic effects ranging from the low 
est level of an effective treatment of a medical condition 
(therapeutic effect; e.g., pain relief) to a highest level of 
tolerable adverse effects (e.g., tolerable psychotropic effect 
as described herein). Optionally, the therapeutic window 
may be correlated to a selected balance between therapeutic 
and adverse effects. For example, the undesired effects are 
sufficiently tolerable or even minimized, while the desired 
effects reach at least a minimal acceptable level or a minimal 
mandatory level (e.g. life preserving or preserving the 
function of an organ or system of the user). Optionally, an 
adverse effect may be limited according to a probability of 
serious or irreparable damage to the subjects like or well 
being. However, several alternative balances may be obtain 
able and one may choose between the optional therapeutic 
windows them based on user preferences. 
0267. Herein throughout, the term “patient' is used inter 
changeably with the terms “subject”, “user' and “a person in 
need thereof to refer to the entity that uses any of the 
devices and systems provided herein and being the Subject 
of any of the methods provided herein. 
0268 A therapeutic window can be correlated, via a 
pharmacokinetic profile, to a range of amounts of one or 
more pharmaceutically active agents. For example, a thera 
peutic window may be defined as a range of amounts of one 
or more pharmaceutically active agent spanning from an 
amount that confers a desired effect (a therapeutic effect, in 
which case the amount is a therapeutically effective amount 
or therapeutic dose) and an amount that causes more than an 
acceptable or tolerable level of undesired effects (e.g., 
adverse effects). Hence, for example, a pharmaceutically 
active agent having a narrow therapeutic window should be 
administered with great care and control so as to stay 
between the therapeutically effective amount and the amount 
that causes an adverse effect. 
0269. A therapeutic index can be expressed in terms of a 
therapeutic ratio (TR), which is the ratio of the toxic dose 
(TD) or lethal dose (LD) to the effective dose (ED). The 
higher the TR, the safer the drug is. For example, tetrahy 
drocannabinol (THC) has a therapeutic index of 1000 and is 
therefore considered to be a safe active agent, while digoxin, 
a cardiac glycoside, has a therapeutic index is approximately 
2:1, meaning it is a drug that requires high levels of drug 
monitoring. Accordingly, a therapeutic window is affected, 
in some embodiments, by the therapeutic index of the one or 
more pharmaceutically active agents and the combinations 
thereof. 
0270. According to an aspect of some embodiments of 
the present disclosure, there is provided a method of pull 
monary delivering at least one pharmacologically active 
agent to a patient, which is carried out by pulmonary 
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delivering the agent to the patient using a metered dose 
inhaler device, wherein the device is configured to release at 
least one pre-determined vaporized amount of the agent 
upon controllably heating a Substance that contains the 
agent, wherein the amount is set so as to achieve at least one 
pre-determined effect in a Subject, such as a pre-determined 
pharmacodynamic effect. 
0271 According to an aspect of some embodiments of 
the present disclosure, there is provided a method of vapor 
izing at least one pharmacologically active agent being in a 
plant material and being Suitable for pulmonary delivery to 
a patient, which is carried out by using a metered dose 
inhaler device, wherein the device is configured to release at 
least one pre-determined vaporized amount of the agent 
upon controllably heating the plant material, wherein the 
amount is set So as to achieve at least one pre-determined 
pharmacokinetic effect and/or at least one pre-determined 
pharmacodynamic effect induced by said agent in the Subject 
upon pulmonary delivering the agent to the patient. 
0272 According to an aspect of some embodiments of 
the present disclosure, there is provided a use of a metered 
dose inhaler device for vaporizing at least one pharmaco 
logically active agent being in a plant material suitable for 
pulmonary delivery to a patient, wherein the device is 
configured to release at least one pre-determined vaporized 
amount of the agent upon controllably heating the plant 
material, wherein the amount is set so as to achieve at least 
one pre-determined pharmacokinetic effect and/or at least 
one pre-determined pharmacodynamic effect induced by 
said agent in the Subject, upon pulmonary delivering the 
agent to the patient. 
0273. It is to be understood that the pharmaceutically 
active agent can be in a solid or a liquid form, and further 
noted that the agent is contained in a solid form of a 
Substance described herein. According to some embodi 
ments of the present disclosure, the pharmaceutically active 
agent is vaporizable by heat, thereby can be released from 
the Substance by being heat-induced vaporization. 
0274. According to some embodiments, the substance 
that contains at least one vaporizable active agent is, for 
example, a plant material. In some embodiments, the active 
agent is a naturally occurring agent, namely the agent occurs 
(produced) naturally in the plant. Alternatively, the sub 
stance is an organic material which contains, or consists of 
for example, one or more natural plant materials, or a 
synthetic material which may comprise at least one vapor 
izable active agent. In some embodiments, the Solid form of 
a Substance comprises a plurality of vaporizable active 
agents derived or extracted from natural or organic sources, 
Such as plants, fungi, bacteria and the likes. 
0275. In some embodiments, the substance is a natural 
plant matter. In an embodiment of the present disclosure, the 
plant matter is processed without damaging the vaporizable 
active agent in the plant matter. Optionally, the plant matter 
retains a macroscopic plant structure. 
0276. The amount of the substance used in the MDI 
device may be determined based on the contents of the 
vaporizable agent contained therein, and on the pre-deter 
mined vaporized amount required to be released therefrom. 
The amount of the substance used in the MDI device may 
range from 20 to 500 mg, 10 to 200 mg. 9 to 150 mg. 8 to 
100 mg, 7 to 50 mg, 5 to 20 mg, 1 to 10 mg, 10 to 70 mg. 
10 to 60 mg, 12 to 50 mg, 12 to 40 mg, 15 to 40 mg, 12 to 
30 mg or 12 to 25 mg. 
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0277. The terms “pharmaceutically active agent”, “bio 
logically active agent”, “active agent' and "agent are used 
herein interchangeably and refer to a compound, a polymer, 
a conjugate or a complex, or any combination thereof, which 
exerts a physiological or psychological effect when admin 
istered to a subject. Typically, the pharmaceutically active 
agent or biologically active Substance exerts a desired physi 
ological or psychological effect upon pulmonary delivering 
thereof via a systemic pathway (e.g., blood, lymph) to a 
target organ. The agent may be of natural origin or synthetic. 
Non-limiting examples of active agents include CNS active 
agents, chemotherapeutic agents, sedative or analgesic 
agents and a psychotropic agent. In the context of embodi 
ments of the present disclosure, the pharmaceutically active 
agent is a naturally occurring agent found in a naturally 
occurring Substance (e.g., a natural plant Substance, as 
described herein), or a metabolite thereof. These terms also 
encompass, unless otherwise indicated, two or more agents. 
0278. According to some embodiments of the present 
disclosure, the method is carried out using an MDI which is 
capable of delivering reproducibly and accurately an amount 
of at least one vaporizable agent by heating a solid form of 
a substance. Such requirements of an MDI are met by, for a 
non-limiting example, an MDI as disclosed in U.S. patent 
application Ser. No. 13/997,302 or WO 2012/085919, both 
of which is incorporated herein by reference in its entirety as 
if fully set forth herein. 
0279 According to some embodiments of the present 
disclosure, the MDI device is a device as described in WO 
2012/085919, including any one of the embodiments 
described therein, and any combination thereof. 
0280. The term “vaporized amount', as used herein, 
refers to the amount of an agent that is in vapor form, 
whereas the vapor form/amount is obtained by means of a 
heating elements in the MDI device. It is noted herein that 
in Some embodiments the amount of vaporized agent in the 
context of the present disclosure is not an estimated amount 
but rather represents the actual amount vaporized upon said 
heating. 
0281. The term “pre-determined vaporized amount 
refers to an amount that is purposely or knowingly released 
from the MDI device, the magnitude of which is determined 
by choice or by design of a dose and/or regimen protocol, as 
described herein. In the context of some embodiments, the 
term "dose' represents a pre-determined vaporized amount. 
It is noted that a pre-determined vaporized amount is cor 
related to an available amount present in the device, and that 
one can pre-measure the available amount present in the 
device, or measure the available amount present in the 
device in conjunction to the administration event, and 
thereby preset, reset, adjust and/or readjust the pre-deter 
mined vaporized amount accordingly. 
0282. Initial Dose Determination and Device Calibration: 
0283 According to some embodiments, the method is 
performed Such that the pre-determined vaporized amount is 
selected/controlled so as to exhibit a pre-selected (also 
referred to herein as pre-determined) pharmacokinetic pro 
file and/or a pre-selected or pre-determined pharmacody 
namic profile of the agent in the patient. 
0284. In some embodiments, the pre-determined vapor 
ized amount is selected/determined arbitrarily, while the 
MDI device is configured to vaporize and deliver this 
amount consistently and accurately throughout any number 
of uses and inhalations, using any source of the active agent 
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(Substance; plant material, combination of plant material 
with another material etc.). According to Some embodi 
ments, a pre-determined vaporized amount of an agent can 
be determined based on a measurement of the amount of the 
agent per unit mass of the Substance from which the agent 
is to be vaporized. Such measurement can be carried out by 
standard procedures; thereby various batches and Sources of 
the Substance can be standardized according to the relative 
amount of the agent per unit mass of the Substance. 
0285. It is noted herein that according to some embodi 
ments of the present disclosure, by exhibiting a pre-selected 
pharmacokinetic and/or pharmacodynamic profile, it is 
meant that the vaporized amount of the agent has been 
pre-determined based on pharmacokinetic/pharmacody 
namic (PK/PD) studies conducted in at least one subject by 
pulmonary delivering the agent using an MDI device which 
is configured to release a consistent and accurate vaporized 
amount of the agent upon heating a solid Substance com 
prising the same. It is also noted herein that according to 
Some embodiments of the present disclosure, by exhibiting 
a pre-selected pharmacokinetic profile, it is meant that at 
least one desired pharmacokinetic profile has been identified 
and that at least one pre-determined vaporized amount of the 
agent has been shown to effect that desired pharmacokinetic 
profile in a Subject. It is also noted herein that according to 
Some embodiments of the present disclosure, by exhibiting 
a pre-selected pharmacodynamic profile, it is meant that at 
least one desired pharmacodynamic profile has been iden 
tified and that at least one pre-determined vaporized amount 
of the agent has been shown to effect that desired pharma 
codynamic profile in a subject. 
0286. In some embodiments of the present disclosure, the 
terms “pre-selected” and “pre-determined refers to, or used 
interchangeably with, the terms “intended”, “desired’ or 
“desirable', or with the terms “effective”, “needed' and 
“therapeutic’. 
0287. It is also noted herein that the identification of a 
desired pharmacokinetic profile and/or a desired pharmaco 
dynamic profile, is typically afforded by conducting PK/PD 
studies for a particular pharmaceutically active agent in a 
particular Subject or a group thereof. It is also noted herein 
that the ability to conduct standard and widely accepted 
PK/PD studies in a particular subject or a group thereof for 
a pharmaceutically active agent, which is delivered by 
inhalation (pulmonary delivery) upon controllably and 
reproducibly releasing a vaporized amount of the agent by 
heating a solid sample of a Substance, is made possible 
(enabled) by, for example, an 
0288. MDI device such as disclosed in WO 2012/085919, 
which can use a plant material as a source of the active 
agent(s). 
0289. In some embodiments, the term “pre-determined 
vaporized amount” is also used herein to describe the 
amount of the agent that is determined based on pharma 
cokinetic/pharmacodynamic (PK/PD) data, namely a vapor 
ized amount that has been determined by determining 
PK/PD effects (parameters) for the agent in one or more 
patients. 
0290. In some embodiments, configuring the MDI device 
to release a pre-determined amount as defined herein means, 
in some embodiments, calibrating the device to exhibit a 
pre-selected PK and/or a pre-selected PD profile. 
0291. According to some of any of the embodiments of 
the present disclosure, the method is carried out by adjusting 
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the pre-determined vaporized amount So as to achieve a 
pre-determined pharmacokinetic effect and/or a pre-deter 
mined pharmacodynamic effect based on data indicative of 
at least one pharmacokinetic effect and/or at least one 
pharmacodynamic effect induced by the agent in the Subject. 
0292. In some embodiments, the method further includes 
generating the indicative data by monitoring at least one 
pharmacokinetic effect and/or at least one pharmacody 
namic effect induced by the agent in the Subject. 
0293 According to some of any of the embodiments of 
the present disclosure, the method is carried out by moni 
toring and/or determining at least one pharmacokinetic 
effect and/or at least one pharmacokinetic variable and/or at 
least one pharmacodynamic effect, as these terms are defined 
herein, which are induced by pulmonary delivering the 
pharmaceutically active agent to a patient using the MDI 
device; 
0294 based on the pharmacokinetic effect and/or the 
pharmacokinetic variable and/or the pharmacodynamic 
effect, determining the pre-determined vaporized amount 
which exhibits the pre-selected pharmacokinetic profile and/ 
or the pre-selected pharmacodynamic profile of the agent in 
the patient; and 
0295 adjusting the MDI device to deliver the pre-deter 
mined vaporized amount of the agent. 
0296. As used herein, the phrase “pharmacokinetic pro 
file' refers to a bodily concentration of a pharmaceutically 
active agent, or a metabolite thereof (e.g., an active metabo 
lite), namely, a concentration of the agent or a metabolite 
thereof in a physiological system of an organism (whole 
body, blood, plasma, lymph, tissue, organ and the likes) to 
which the compound has been administered, as a function of 
time. Typically, a pharmacokinetic (PK) profile is consid 
ered from a time point of administration of the compound to 
a time point at which the compound is no longer detectable 
in the organism or to any intermediate period of time 
between administration of the compound and a time at 
which it is no longer detectable in the organism (e.g. due to 
excretion); hence, a PK profile describes the bodily concen 
tration in a specific physiological system of a specific 
compound between administration and dissipation, as 
affected by the mechanisms of liberation, absorption, distri 
bution, metabolism and excretion/secretion of the com 
pound. Since each organism, and each individual organism 
within a genus of an organism, reacts differently to the 
administration of the agent, a PK profile may be different, 
and in some cases highly variable from Subject to Subject, 
and may be different within an individual subject based on 
a current physiological state, medical condition, environ 
mental conditions and even the time of day. 
0297 According to some embodiments of the present 
disclosure, a pharmacokinetic profile is achieved by provid 
ing a subject with one or more of: 
0298. A dose-a single amount of a compound or an 
agent that is being administered thereto; and/or 
0299. A regimen—a plurality of pre-determined doses 
that can be different in amounts or similar, given at various 
time intervals, which can be different or similar in terms of 
duration. In some embodiments, a regimen also encom 
passes a time of a delivery period (e.g., agent administration 
period, or treatment period). 
0300 Alternatively, a regimen is a plurality of predeter 
mined plurality pre-determined vaporized amounts given at 
pre-determined time intervals. 
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0301. It is noted that the PK profile can be determined 
according to a change of a PK effect (parameter) as a 
function of time, or of a combination of PK effects a function 
of time. 
0302 APK profile is typically assessed on a concentra 
tion on a time scale, using directly and/or indirectly mea 
sured PK effects. For example, a PK profile may be a plasma 
concentration of a given pharmaceutically active agent in a 
Subject as a function of time. 
0303. The term “pre-selected pharmacokinetic profile'. 
as used herein, refers to a PK profile, which has been 
selected as desirable. A pre-selected PK profile may be 
selected since it has been found effective in accomplishing 
a desired pharmacodynamic effect in a Subject, as described 
in any one of the respective embodiments (e.g., to maintain 
a subject within a therapeutic window, as described herein). 
0304. The terms “pharmacokinetic parameter”, “pharma 
cokinetic effect”, as used herein interchangeably, refer to a 
measurable and quantifiable physiological effect in a Sub 
ject, which pertains to the presence of a pharmaceutically 
active agent in a subject. PK effects are direct or indirect 
expressions of a group of physiological processes that 
include absorption, distribution, metabolism, and excretion 
(ADME) of a pharmaceutically active agent in a subject. 
0305 PK effects typically include, without limitation: 
0306 C, which is the concentration of an agent, as 
determined, measured or assessed in a specific physiologic 
system (e.g., in the plasma), after its administration (deliv 
ery, e.g., pulmonary delivery) of a dose or a regimen to a 
Subject; 
0307 C, which is the peak concentration of an agent, 
as determined, measured or assessed in a specific physi 
ologic system (typically in the plasma), after its administra 
tion to the subject; 
0308 T, which is the time passed between adminis 
tration and arriving at C 
0309 Area under the curve (AUC : Zero to infinity), 
which is the integral of the concentration curve as a function 
of time, typically after a single dose or in steady state; 
0310 C, which is the lowest concentration of the agent 
in the organism before the next dose is administered; 
0311 T, which is the time passed until C, is 
detected, or until the next dose is administered; 
0312 C, which is the last observed quantifiable con 
centration; 
0313 w, which is the terminal phase rate constant; 
0314 Elimination half-life (t), which is the time 
required for the concentration of the agent to reach half of 
any selected value; 
0315 Elimination rate constant (k), which is the rate at 
which an agent is removed from the organism; 
0316 Administration rate (k), which is the rate of 
administration required to balance elimination; 
0317 Clearance, which is the volume of plasma cleared 
of the agent per unit time; 
0318 Bioavailability, which is the systemically available 
fraction of an agent; and 
0319 Fluctuation, which is the peak trough fluctuation 
within one dose, or one regimen interval, at steady state. 
0320. As a tool for assessing the PK profile in a member 
of a population (a Subject) of similar individual Subjects 
(similar in the biological sense, as in a group of humans), PK 
variables, which have been found to be correlated to a PK 
profile in a Sub-set of the population, may be used to 
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generalize (extrapolate) the PK profile for each of the 
individuals comprising the entire population. 
0321. The term “pharmacokinetic variable’, as used 
herein, refers to a property of a Subject that is not necessarily 
dependent on a pharmaceutically active agent or a method of 
delivery a pharmaceutically active agent to a subject, and 
provide information pertaining to factors that affect the 
pharmacokinetic and pharmacodynamic profiles of an active 
agent in the Subject. 
0322 Pharmacokinetic variables typically include, with 
out limitation, body weight, body height, body mass index 
(BMI), waist-to-hip ratio, lean body mass (LBM), age and 
gender, race, background illnesses, patient history (e.g. 
previous exposure to the agent or other agents) and concur 
rent medication. It is to be understood that PK variables 
depend on genetic and epigenetic composition of each 
individual subject, and therefore can be used to predict 
PK/PD profiles in an individual subject to a certain degree 
of accuracy. However, personalization/individualization of a 
treatment based on administration of a pharmaceutically 
active agent is typically based on personal PK/PD effects/ 
parameters data acquisition that is used to determine the 
dose and regimen for an individual Subject. In general, 
deviation of individual parameters from average parameters 
set for a wide population are notably Small. 
0323. In the context of some embodiments of the present 
disclosure, the term “treatment” refers to any one of a single 
pulmonary administration of an agent at a given dose; a fixed 
and limited series of pulmonary administrations of an agent, 
given at the same or different doses at the same or different 
dose intervals (regimen); a chronic treatment which is 
administered as the limited series, but without a planned 
termination of the treatment (continuous treatment); and/or 
any combination thereof. Typically, a series of pre-deter 
mined doses given at pre-determined intervals, is referred to 
herein as a treatment regimen, or a regimen. 
0324. According to some embodiments of the method 
presented herein, pulmonary delivering the agent comprises 
a single dose delivered as one pre-determined vaporized 
amount released by the MDI device in a single inhalation 
session or the dose can be administered to a patient as 
several concomitant inhalations. Alternatively, a series of 
doses, each administered in one or more pre-determined 
vaporized amount, and given at a pre-determined time 
intervals, is referred to herein as a regimen. A regimen is 
therefore defined by one or more doses, administered in one 
or more pre-determined vaporized amounts, at pre-deter 
mined time intervals, wherein each of the pre-determined 
vaporized amounts, the doses and the time intervals can be 
the same or different. 
0325 In the context of embodiments of the present 
disclosure, a PK profile of a given pharmaceutically active 
agent is a result of the dose and/or regimen by which an 
agent is administered to a patient, or, alternatively, according 
to some embodiments, the PK profile is a mean to afford a 
particular, a pre-selected or otherwise desired pharmacody 
namic profile of the agent in the patient. 
0326. As used herein, the term “pharmacodynamic pro 
file' refers to the effect of a pharmaceutically active agent in 
a Subject as a function of time. Accordingly, the term 
“pharmacodynamic profile' refers to a sum of all biological 
expressions and responses of an organism as a function of 
time, upon administration of a pharmaceutically active 
agent. A pharmacodynamic profile is typically a direct or 
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indirect result of pharmacokinetic effect(s) at any given time 
point, or a pharmacokinetic profile of the agent in the 
patient, over any given time period. 
0327. A pharmacodynamic profile represents a change/ 
variation of directly and/or indirectly determined pharma 
codynamic effect(s) as a function of time. 
0328. The terms “pharmacodynamic parameter”, “phar 
macodynamic effect”, as used herein interchangeably, refer 
to a group of effects pertaining to a subject and a pharma 
ceutical active agent, which are manifested in the Subject 
upon administering the agent to the Subject. Typically, 
pharmacodynamic parameters depend on the Subjects PK 
variables and on the subjects PK effects. 
0329 Pharmacodynamic parameters can typically be 
determined by, without limitation, a therapeutic (desirable) 
effect (e.g., personally perceived therapeutic effect), an 
adverse (undesirable) effect (e.g., a personally perceived 
adverse effect), and by means of determining a level of a 
biomarker (which is indicative of a therapeutic and/or an 
adverse effect), as these terms are described hereinbelow. A 
pharmacodynamic profile which can be a pre-selected (de 
sired) pharmacodynamic profile, according to some embodi 
ments of the present disclosure, is defined by the therapeutic 
window of a given agent in a given Subject, as this term is 
defined herein. 
0330. A pharmacodynamic (PD) profile is typically a 
time-dependent assessment and/or measurement on a scale 
going from no response, through the onset of a desired 
therapeutic effect (below a therapeutic effect threshold), via 
the therapeutic window, through the onset of an adverse 
effect (above an adverse effect threshold), and up to a toxic 
effect. 
0331. According to some embodiments of the present 
disclosure, the pulmonary delivering and/or the PK/PD 
study (measurement of any pharmacokinetic and/or phar 
macodynamic parameters) may optionally be conducted 
while monitoring at least one additional physiological 
parameter selected from the group consisting of: 
0332 a vital sign selected from the group consisting of a 
heart rate, an oxygenation level (SpO2), a blood pressure, a 
respiratory rate and a body temperature; 
0333 a pulmonary function selected from the group 
consisting of forced expiratory volume (FEV1), maximum 
mid-expiratory flow (MMEF), diffusing capacity of the lung 
for carbon monoxide (DLCO), forced vital capacity (FVC), 
total lung capacity (TLC) and residual volume (RV); 
0334 a hematological marker selected from the group 
consisting of a hemoglobin level, a hematocrit ratio, a red 
blood cell count, a white blood cell count, a white blood cell 
differential and a platelet count; 
0335 a coagulation parameter selected from the group 
consisting of a prothrombin time (PT), a prothrombin ratio 
(PR) and an international normalized ratio (INR); 
0336 a kidney function marker selected from the group 
consisting of a creatinine clearance (CCr), a blood urea 
nitrogen level (BUN) and a glomerular filtration rate (GFR): 
and 
0337 a liver function marker selected from the group 
consisting of an aspartate aminotransferase (AST) level, a 
serum glutamic oxaloacetic transaminase (SGOT) level, an 
alkaline phosphatase level, and a gamma-glutamyl trans 
ferase (GGT) level. 
0338. The results of such a PK/PD study, conducted for 
one or more Subjects, can therefore be used to determine an 
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initial pre-determined vaporized amount of at least one 
pharmacologically active agent that would, once adminis 
tered by an MDI device configured for pulmonary delivery 
thereof, give rise to an initial pre-selected pharmacokinetic 
profile and/or an initial pre-selected pharmacodynamic pro 
file of the agent in a particular patient, and can further be 
used to calibrate and preset similar MDI devices so as to 
deliver an initial pre-determined vaporized amount to 
achieve similar consistent initial results. 
0339 PD effects and profiles can also be determined or 
estimated based on statistical data pertaining to a population, 
as this term is referred to herein above in the context of PK 
effects, based on the approximation that when one or more 
certain criteria and variables are optionally considered. Such 
as age, weight etc., the PD effect induce by a given active 
agent in one subject, can infer the PD effect of the agent in 
another Subject. 
0340. As presented herein, the accuracy and consistency 
of the inhaler device in vaporizing and delivering at least one 
active agent as a pre-determined vaporized amount, allows 
it to be used to conduct PK/PD studies in one or more 
subjects. Such studies are based on the ability to record 
PK/PD effects accurately and consistently. 
0341. Accordingly, there is provided a method of record 
ing at least one pharmacokinetic effect and/or at least one 
pharmacodynamic effect, induced by pulmonary delivering 
to a Subject at least one pharmacologically active agent 
being in a plant material; the method is effected by: 
(0342 pulmonary delivering a pre-determined vaporized 
amount of the agent to the Subject from a metered dose 
inhaler device configured to vaporize the pre-determined 
vaporized amount of the agent upon controllably heating the 
plant material; optionally, determining at least one pharma 
cokinetic effect in the subject at pre-determined time inter 
vals before during and/or after the pulmonary delivering; 
0343 determining at least one pharmacodynamic effect 
in the subject at pre-determined time intervals before during 
and/or after the pulmonary delivering; 
0344 wherein the pharmacodynamic effect is selected 
from the group consisting of a desired effect, an undesired 
effect, a therapeutic effect, an adverse effect and a level of 
a biomarker. 
(0345 Personalization: 
0346. As discussed hereinabove, some PK/PD studies or 
Some parts thereof are based on population parameters and 
on cohorts, yielding average or standardized dose and/or 
regimen data, while in reality a PK/PD profile may vary 
from patient to patient, and even within an individual 
patient, depending on a current physiological condition, 
mental state, medical condition and environmental condi 
tions. Therefore, a pre-determined vaporized amount of an 
agent (preset dose and/or regime) may be found inadequate 
for a particular individual at any given time and for any 
individual reason. Hence, in order to provide an optimized 
treatment for a given individual, in any of the methods 
presented herein, each of the pharmacokinetic and/or phar 
macodynamic parameter and/or variables may further be 
determined for an individual patient, such that the pre 
determined vaporized amount is derived individually for the 
patient. 
0347. It is noted that according to some embodiments of 
the present disclosure, while a patient may start the pulmo 
nary delivering using an initial pre-determined vaporized 
amount which has not been determined based on the 
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patient’s personal/individual parameters and variables, the 
method includes an optional step at which the patients 
personal parameters and variables are considered in the 
determination of the pre-determined vaporized amount. 
Thus, according to some of any of the embodiments of the 
present disclosure, the method may include personalization 
of the pre-determined vaporized amount that affords the 
pre-selected PK/PD profile. The personalization step pre 
sented below can replace a pre-calibration of the MDI 
device; or as a complementary step after calibration of the 
MDI device. 
0348 Accordingly, the pharmacokinetic effect(s) and/or 
the pharmacokinetic variable(s) and/or the pharmacody 
namic effect(s) are independently determined for an indi 
vidual patient, such that the pre-determined vaporized 
amount is determined personally for that patient. It is noted 
herein that a personal pharmacokinetic parameter can be 
obtained directly by conducting a PK study in the patient by 
monitoring the concentration of the agent in the patient (e.g., 
using blood samples and/or other means), or by applying a 
calculation based on personal PK variables and other per 
sonal variables that may have an effect on the PK/PD 
profiles in that patient. 
0349. Alternatively, according to some of any of the 
embodiments of the present disclosure, the method may 
include collecting, observing or otherwise monitoring and 
determining at least one personal pharmacodynamic effect 
and/or pharmacokinetic effect in an individual Subject so as 
to determine if pulmonary delivering the initial pre-deter 
mined vaporized amount of the agent exhibits the pre 
selected (desirable) pharmacodynamic and/or pharmacoki 
netic profile; 
0350 if pulmonary delivering the pre-determined vapor 
ized amount of the agent does not exhibit the pre-selected/ 
determined pharmacodynamic and/or pharmacokinetic pro 
file, determining an adjusted vaporized amount of the agent 
that exhibits the pre-selected pharmacodynamic and/or phar 
macokinetic profile; and 
0351) adjusting, resetting, re-calibrating or otherwise re 
configuring the device to deliver an adjusted vaporized 
amount, whereby, upon re-configuring the MDI device, the 
adjusted vaporized amount being now the pre-determined 
vaporized amount. 
0352. According to some embodiments of the present 
disclosure, the personalization of the pulmonary delivering 
and/or the PK/PD study may optionally be conducted while 
monitoring at least one additional physiological parameter, 
as described herein. Optionally, monitoring at least one 
pharmacokinetic effect and/or at least one pharmacody 
namic effect induced by the agent in the Subject is carried out 
at pre-determined time intervals before, during and/or after 
the pulmonary delivering. 
0353. According to some embodiments, monitoring of a 
pharmacokinetic effect and/or a pharmacodynamic effect is 
carried out by receiving data indicative of these effects in the 
Subject from at least one sensor being in communication 
with a controller, as these terms are discussed hereinbelow, 
associated with the inhaler device presented herein. 
0354. It is noted that a personal pharmacodynamic 
parameter can be a personally perceived therapeutic effect, 
a personally perceived adverse effect and a (level or pres 
ence of a) biomarker obtained and/or measured in the 
individual patient. According to some embodiments, the 
acquisition/determination of the personally perceived thera 
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peutic effect, the personally perceived adverse effect and/or 
the biomarker may be conducted voluntarily by the patient, 
or involuntarily by automatic means. The method, according 
to some embodiments thereof, is then effected by determin 
ing an adjusted vaporized amount of the agent based on the 
personal pharmacodynamic parameter, and configuring the 
device to deliver the adjusted vaporized amount; whereby 
the adjusted vaporized amount is the pre-determined vapor 
ized amount. In other words, the adjusted vaporized amount 
is the personalized pre-determined vaporized amount, which 
is based on personal pharmacodynamic parameters obtained 
for an individual patient, after being administered a pre 
determined vaporized amount determined for a general 
population and using population PK variables. Alternatively, 
an expected response can be used as a parameter for con 
firming the identity of a user. For example, a user is 
instructed to perform a task at a given time before and/or 
after administration, and the measured value is compared 
with a comparable expected value recorded for the same 
user, optionally under similar circumstances. 
0355 Personally Perceived Effect: 
0356. A "personally perceived effect” is a subjective 
assessment of a patient pertaining to an effect of a given' 
agent or treatment in the patient’s body. The personally 
perceived effect may include one or more of a personally 
perceived therapeutic effect or a personally perceived 
adverse effect. 
0357. A psychotropic effect optionally corresponds to a 
symptom that can be perceived by the patient. It is noted that 
in some cases a psychotropic effect may not be accurately 
perceived by the patient. Examples of psychotropic Symp 
toms include, without limitation, paranoia, anxiety, panic 
attack, euphoria, pseudo-hallucinatory, sedation, conscious 
perception variation, joviality, metacognition and introspec 
tion, an enhanced recollection (episodic memory), amnesia, 
a sensuality variation, a variation in awareness of sensation 
and a variation in libido, dizziness, ataxia, euphoria, per 
ceptual alterations, temporal distortion, intensification of 
ordinary sensory experiences, short term memory, and atten 
tion, impaired reaction, skilled activity, Verbal fluency, 
dependence, melancholy and depression. 
0358 Asomatic effect sometimes corresponds to a symp 
tom which can be perceived by the patient or measured 
thereby. Examples for Somatic symptoms include, without 
limitation, pain, migraine, nausea, dry mouth and a sensation 
of cold or hot hands and feet, increased heart rate, increased 
cerebral blood flow (e.g., migraine symptoms, “head pres 
Sure'), dilation of bronchial passages (e.g., coughing and 
difficulty breathing), dilation of blood vessels (e.g., shivers, 
skin redness, blushing), eye redness and pupil dilation, dry 
mouth, thirst, hunger or food craving. 
0359. Desired Effects. Therapeutic Effects: 
0360. A “personally perceived therapeutic effect” is a 
Subjective assessment of a patient pertaining to a beneficial 
(desired) effect of a given agent in the patient’s body. In 
some embodiments, a desired effect includes a relief of a 
symptom and/or an alleviation of cause of a medical con 
dition. For example, if the desired therapeutic effect is 
defined as an alleviation of pain, the patient may report a 
level of pain by means of a pain scale evaluation protocol. 
A pain scale protocol measures a patient’s pain intensity 
and/or other features. In the context of embodiments of the 
present disclosure, a pain scale protocol is based on self 
report (subjective), observational and/or behavioral data 
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provided by the patient, while physiological data falls under 
the definition of biomarkers, namely objective data. In 
general, all personally perceived (Subjective) assessments by 
a patient can be used as feedback for self-titration and 
personalization of a treatment. 
0361. A personally perceived therapeutic effect may be 
associated with or corresponds to, directly or indirectly, a 
symptom of the medical condition which the patient is being 
treated for. In some cases a patient may perceive a change 
in the perceived level of the symptom, and when the 
symptom of the medical condition is alleviated (a diminu 
tion in the level of the symptom), the person perceives this 
change as a therapeutic effect of agent delivered during the 
treatment. Hence, according to embodiments, a personally 
perceived therapeutic effect corresponds to a reduction in a 
level of a symptom such as, but not limited to, pain, 
migraine, depression, cognitive function deficit, attention 
deficit, hyperactivity, anxiety disorders, diarrhea, nausea, 
Vomiting, insomnia, delirium, appetite variations, sexual 
dysfunction, spasticity, increased intra ocular pressure, blad 
der dysfunction, tics, Tourette symptoms, posttraumatic 
stress disorder (PTSD) symptoms, inflammatory bowel dis 
ease (IBD) symptoms, irritable bowel syndrome (IBS) 
symptoms, hyper tension, hemorrhagic symptoms, septic 
and cardiogenic shock, drug addiction and craving, with 
drawal symptoms, tremors and other movement disorders 
symptoms. 

0362. In some embodiments, a personally perceived 
therapeutic effect may include an effect that is not associated 
with or corresponds to, directly or indirectly, a symptom of 
the medical condition which the patient is being treated for, 
but is nonetheless beneficial to the patient’s experiencing 
Such symptom. For example, when a symptom includes a 
form of discomfort (for example pain or nausea), a patient 
may benefit from a psychoactive state in which the discom 
fort may be less prominent or more tolerable. One example 
of Such a desired effect is causing temporary moderate 
stupor during pain. In some embodiments, the same effect 
may be therapeutic or adverse, depending on a degree 
thereof and/or timing thereof and/or other circumstances. 
0363 Undesired Effects Adverse Effects: 
0364. A "personally perceived adverse effect” is associ 
ated with an emergence and/or an increase in the level of an 
undesired symptom that is not necessarily associated with 
the medical condition being treated, since it is caused, 
directly or indirectly, by a pharmacokinetic parameter of the 
pharmaceutically active agent being delivered to the patient. 
0365 According to some embodiments, a personally 
perceived undesired effect can be a mental effect, a psycho 
tropic effect and/or a somatic effect, wherein the mental 
and/or psychotropic effect is mostly related to CNS activity 
which encompasses perception, consciousness, cognition 
and behavioral effects, and the somatic effect relates to all 
other bodily systems, and include, without limitation, gas 
tro-intestinal, neuromuscular, cardiovascular, convulsive, 
endocrine effects and the like. 

0366 A personally perceived adverse effect is a subjec 
tive assessment of the patient pertaining to the adverse effect 
of a given agent in the patient’s body. In general, all 
personally perceived (Subjective) adverse effect assessments 
by the patient can be used as feedback for personalization of 
the treatment and self-titration. 
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0367 Biomarkers: 
0368 While perception of an effect is a subjective assess 
ment of the effect, and typically complicated to quantify, a 
biomarker is a more objective and typically measurable 
quantitative assessment of an effect. Thus, the term “bio 
marker', as used herein, is a measurable indicator of the PD 
profile at a given time point, and typically consists of a direct 
and/or indirect somatic, biologic and/or chemical manifes 
tation of the therapeutic effect and/or an adverse effect. In 
other words, a biomarker is any objectively measurable 
quantity that can be used as an indicator of the state of a 
medical condition, the effect of a particular agent on the State 
of a medical condition, or another physiological state of an 
organism. It is note that Some of the therapeutic/adverse 
effects can only be assessed qualitatively, and some can be 
assessed indirectly by, for example, measuring an impaired 
reaction by applying a performance test. 
0369. In the context of embodiments of the present 
disclosure, biomarkers are divided into the group of inva 
sively-detected biomarkers and the group of non-invasively 
detected biomarkers. In general, all biomarker data (objec 
tive) collected in the patient by any mean, observation 
measurement, sensor measurement and the likes, can be 
used as feedback for personalization of the treatment and 
self-titration. It is noted that some invasively-detected bio 
markers can be detected and measured non-invasively and 
Vice versa. 
0370. Examples for non-invasively-detected biomarkers 
include, without limitation, heart rate, oxygenation level 
(SpO2), blood pressure, respiratory rate, body temperature, 
inhalation volume, facial expressions, involuntary skeleto 
muscular responses (ataxia, tremors, muscle twitches, 
cramps, spasms etc.), Voluntary motor skills, Sweating, 
hand-eye coordination, eye vascular expansion, reddening 
of the conjunctiva and/or Sclera, variations in intra-ocular 
pressure, sinus tachycardia, cardiac arrhythmias, skin con 
ductance/impedance levels, seizures, electromyography 
(EMG), electrocardiogram (ECG), photo-plethysmogram 
(PPG), galvanic skin response (GSR), Blue-Brown visual 
inhibition, H-mask visual inhibition, Auditory Latent inhi 
bition, Visual Latent inhibition, Stroop colour word, Simple 
reaction (conflict task). Cognitive Set Switching, Logical 
reasoning, Decision making time, Rapid info processing, 
Perceptual maze, Simulated driving, Visual search, Time 
estimation, Time perception, Visual search, Attentional 
search, Symbol copying, Letter cancellation, Alphabetic 
cross-out, D2 cancellation, Brickenkamp D2, digit copying 
test (DDCT), symbol-digit substitution (SDST), digit-sym 
bol substitution test (DSST), Digit Vigilance, Vigilance, 
Auditory vigilance test, Wesnes/Warburton Vigilance task, 
Rapid info processing, CRT+Tracking Divided attention, 
Selective attention, Focused attention Task, Emotional atten 
tion Task, Auditory Flutter fusion, Flash fusion, critical 
flicker fusion (CFF). Continuous attention, Paired associate 
learning, Wordlist learning, 15 word test, Introductory con 
ditioning, Delayed word recall, Delayed word recognition, 
Delayed picture recognition, Word presentation, Word rec 
ognition, Numeric working memory, Numerical memory, 
Memory scanning, Auditory Brown/Peterson, Visual 
Brown/Peterson, Visual spatial memory, Fragmented picture 
test, Pauli test, Block Span, Digit span, Digit Span (for 
ward), Digit Span (backward), WAIS vocabulair, WAIS 
similarity, Word fluency, Verbal fluency, Performance time 
(Delayed word recogn.), Performance time (Numeric work 
ing memory), Performance time (Digit vigilance), Perfor 
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mance time (Rapid info processing), Performance time 
(Delayed picture recognition), Performance time (Visual 
information processing), Simple Reaction Time CRT, Com 
plex RTvisual, Visual choice RT, VRT. Visual response 
speed, ART, Acoustic RT, Wire Maze Tracing, Archimedian 
spiral, Critical tracking task, Trail making, Tracking Com 
plex, Tracking Wiener Geraet, Flexibility of closure, WAIS 
block design, WAIS picture comparison, Digit copying, 
Manipulative motor, Feinmotorik, Graphological analysis, 
tapping, Hand arm lateral reach coordination, Visual arm 
random reach, Motor control & coordination, Motor behav 
ior and EEG. 
0371 Comprehensive descriptions of non-invasively-de 
tected biomarkers, in the context of pharmaceutically active 
agents derived from cannabis, include, without limitation, a 
study by Zuurman, L. et al. British Journal of Clinical 
Pharmacology, 2009, 67(1), pp. 5-21, which is incorporated 
herein by reference as if full set forth herewith. 
0372. In the context of some embodiments of the present 
disclosure, assessment, observation or recordation of a per 
sonally perceived desired/therapeutic effect and/or a person 
ally perceived undesired/adverse effect can be used at any 
time, including when a non-invasive biomarker is not avail 
able to the patient or the practitioner in order to conduct 
monitoring of PD effects for a defining a pre-determined 
vaporized amount during initial calibration, and/or for 
adjusting the amount during self-titration or personalization 
of the device used in treatment. Alternatively, a user or a 
practitioner may choose not to use a non-invasive biomarker 
for any reason. Optionally, an invasive biomarker measuring 
device may be used for monitoring amount at least one 
pharmacokinetic effect and/or at least one pharmacody 
namic effect induced by the agent in the patient, especially 
if already installed in or on the patient, which can be 
accessed and provide the required information. In some 
embodiments at least two of a perceived effect, a non 
invasive biomarker and an invasive biomarker are used to 
measure and/or estimate the same or different PD effects 
induced in a user by the one or more pharmaceutically active 
agents. It is noted that sensors for monitoring PD effects may 
be used as part of a manual and/or automatic feedback 
process for determining and/or adjusting a pre-determined 
vaporized amount of an agent off-line or in real-time. 
0373. As used herein, the term “real-time' refers to a 
reference (recordation, detection, measurement, reporting, 
depiction, reaction etc.) to an event or a series of events, 
wherein the reference occurs essentially at the same time 
and/or at the same rate, as the event(s). By “essentially at the 
same time and/or at the same rate it is meant that a single 
event and its corresponding reference are temporally sepa 
rated by a response time that ranges between Zero to 30 
minutes (0-30 minutes), 0-20 minutes, 0-10 minutes, 0-5 
minutes, 0-1 minute, 0-45 seconds, 0-30 seconds, 0-20 
seconds, 0-10 seconds, 0-5 seconds, 0-1 second, 0-750 
milliseconds, 0-500 milliseconds, 0-250 milliseconds, 0-100 
milliseconds, 0-50 milliseconds, 0-10 milliseconds or 0-1 
millisecond. 

0374. Optionally, “real-time' refers to a reference (recor 
dation, detection, measurement, reporting, depiction, reac 
tion etc.) to an event or a series of events, wherein the 
reference occurs essentially between administration of an 
active agent to the dissipation of at least one pharmacody 
namic effect induced in the subject by the administered 
agent. In some embodiments, “real-time' refers to a refer 
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ence to an event or a series of events, occurring between two 
drug delivery inhalation events scheduled to occur between 
administration of an active agent to the dissipation of at least 
one pharmacodynamic effect induced in the Subject by the 
administered agent. Optionally, the “real-time' event or 
series of events includes adjusting of the timing and/or 
amount of the later drug delivery inhalation event according 
to data indicative of one or more effect(s) of the earlier drug 
delivery inhalation event. In some embodiments, such dis 
sipation means that the effect reaches a degree that is below 
detection for a given sensor and/or for being perceived by 
the user, as the case may be. 
0375. In the context of embodiments of the present 
invention, the term “real-time measurement” refers to a 
reference made by a sensor in response to an event that takes 
place in a Subject in communication with the sensor. In some 
embodiments, a real-time measurement is a continuous, 
sporadic, regular or systematic monitoring, reporting, recor 
dation, analysis, processing, presenting, displaying and 
transmitting of a pharmacodynamic effect by a designated 
sensor that is in communication with a Subject. 
0376 While some PD effects are essentially subjective, 
such as the self-reported level of a symptom, the determi 
nation of some PD effects have been standardized so as to 
confer objectivity or at least afford a comparative scale that 
can be generalized across a population of Subjects, as in the 
case of pain scales, wherein a change in the pain level is 
considered as a PD effect. 

0377 Pain scale protocols come in various forms and are 
available for neonates, infants, children, adolescents, adults, 
seniors, and persons whose communication is impaired. 
Examples for pain scale protocols include, without limita 
tion, Alder Hey Triage Pain Score, Behavioral Pain Scale 
(BPS), Brief Pain Inventory (BPI), Checklist of Nonverbal 
Pain Indicators (CNPI), Critical-Care Pain Observation Tool 
(CPOT), COMFORT scale, Dallas Pain Questionnaire, 
Descriptor differential scale (DDS), Dolorimeter Pain Index 
(DPI), Edmonton Symptom Assessment System, Faces Pain 
Scale-Revised (FPS-R), Face Legs Activity Cry Consolabil 
ity Scale, Lequesne algofunctional index, McGill Pain Ques 
tionnaire (MPQ), Neck Pain and Disability Scale NPAD, 
Numerical 11 point box (BS-11), Numeric Rating Scale 
(NRS-11), Oswestry disability index (ODI), Palliative Care 
Outcome Scale (PCOS), Roland-Morris Back Pain Disabil 
ity Questionnaire (RMDQ). Support Team Assessment 
Schedule (STAS), Wong-Baker FACES Pain Rating Scale, 
Visual analog scale (VAS). Disease-Specific Pain Scale 
(DSPI), Pediatric Pain Questionnaire (PPQ), Premature 
Infant Pain Profile (PIPP), Schmidt Sting Pain Index, Starr 
sting pain scale, Pain Self-Efficacy Questionnaire (PSEQ), 
Patient-Specific Functional Scale (PSFS), Colorado Behav 
ioral Numerical Pain Scale (for sedated patients), AUSCAN: 
Disease-Specific, to assess hand osteoarthritis outcomes, 
WOMAC: Disease-Specific, to assess knee osteoarthritis 
outcomes, Osteoarthritis Research Society International 
Outcome Measures in Rheumatoid Arthritis Clinical Trials 
(OARSI-OMERACT) Initiative, and the likes. 
0378 For a non-limiting example, the Numeric Rating 
Scale (NRS-11) is an 11-point scale for patient self-reporting 
of pain for adults and children 10 years old or older, which 
provides a numerical Pain Level: O is No Pain: 1-3 is Mild 
Pain (nagging, annoying, interfering little with ADLS), 4-6 
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is Moderate Pain (interferes significantly with Activities of 
daily living or ADLs); and 7-10 is Severe Pain (disabling: 
unable to perform ADLs). 
0379 For another non-limiting example, the visual ana 
logue scale or visual analog scale (VAS) is a psychometric 
response scale, which can be used in questionnaires or 
interactive patient interfaces; it is a measurement instrument 
for subjective characteristics or attitudes that cannot be 
mechanically, chemically or physically measured. When 
responding to a VAS question, respondents specify their 
level of agreement to a statement by indicating a position 
along a continuous line between two end-points. This con 
tinuous (or “analogue') aspect of the scale differentiates it 
from discrete scales such as the Likert scale. There is 
evidence showing that visual analogue scales have Superior 
metrical characteristics than discrete scales, thus a wider 
range of statistical methods can be applied to the measure 
ments. The VAS can be compared and correlated to other 
linear scales Such as the Likert Scale or Borg Scale, whereas 
the sensitivity and reproducibility of the results are broadly 
very similar, although the VAS may be more practical and 
useful than the other scales in Some cases. 

0380 A technology that allows pain to be measured 
objectively, and combines several of the abovementioned 
biomarkers, is provided for example in WO 2009/063463 
and WO 2010/134068, which are incorporated herein by 
reference as if full set forth herewith. This technology is 
designed for pain classification and monitoring in respon 
sive, awake, semi-awake or sedated subjects. 
0381 Other non-invasive biomarker level determination 
technologies, such as automatic facial expression recogni 
tion systems for estimation of pain level Ashraf. A. B. et al., 
Image and Vision Computing, 2009, 27(12), p. 1788-1796; 
Hu, Y. et al., Conference: IEEE International Conference on 
Automatic Face and Gesture Recognition FGR, 2008, p. 
1-6 and ultraminiature cordless EMG measurement systems 
Yamaguchi, T. et al., Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod., 2007 104(5), p. e22-7, for estimation of pain 
and other biomarkers, can be integrated into the methods 
presented herein via interfaces and systems as presented 
hereinbelow. 

0382 Invasively-detected biomarkers include any indi 
cator that requires a sensor to be placed inside the body of 
the patient, including skin penetration, or requires a sample 
taken from within the body of the patient in order to quantify 
the indicator. For example, blood extraction from a vein of 
the patient using a needle, or via skin pricking, in order to 
measure the concentration of any indicator or factor (bio 
marker), is regarded as an invasive measurement, and thus 
these biomarkers are regarded as invasively-detected bio 
markers. 

0383 
0384. In cases where a patient experiences for any reason 
inadequacy of a preset dose and/or regimen, regardless if the 
pre-determined vaporized amount of the agent (the preset 
dose and/or regimen) have been derived individually for that 
patient or not, this patient may wish to readjust the pre 
determined vaporized amount of the agent (dose and/or 
regimen) according to a current physiological condition, a 
mental condition, or for any other reason. This option is 
regarded as self-titration of the agent, and be part of a 
manual feedback process for determining a pre-determined 
vaporized amount of an agent. 

Self-Titration: 
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0385 Hence, when the PD profile requires re-selection, 
the pulmonary delivery of the active agent from the MDI 
device further includes steps that allow the patient to self 
titrate the pre-determined vaporized amount, or a practitio 
ner to alter and readjust the pre-determined vaporized 
amount of the agent as needed. 
0386 According to some of any embodiments of the 
present disclosure, the pulmonary delivering of the pharma 
ceutically active agent further includes configuring the 
device to deliver an adjusted vaporized amount of the agent, 
whereas the adjusted vaporized amount is selected so as to 
exhibit a re-selected pharmacodynamic profile of the agent 
in the patient, whereby, upon the configuring, the adjusted 
vaporized amount becomes the pre-determined vaporized 
amount and the re-selected pharmacodynamic profile is 
regarded as a pre-selected pharmacodynamic profile. 
0387. In some embodiments, the readjustment is effected 
without re-determining a PK and/or a PD effect in the 
patient. 
0388 Automatic Feedback: 
0389. According to some embodiments, the adjustment 
or re-adjustment of the pre-determined vaporized amount of 
an agent (dose and regimen thereof) includes an automatic 
feedback process based on personal pharmacodynamic 
parameter data. 
0390 Personal pharmacodynamic parameter data option 
ally include at least one personally perceived therapeutic 
effect and at least one personally perceived adverse effect; 
and may further include at least one biomarker level datum. 
0391 As discussed hereinabove, the automatically 
obtained level of a biomarker may be an invasively-detected 
biomarker and a non-invasively-detected biomarker. 
0392 According to embodiments of the present disclo 
sure, the automatically obtained level of a biomarker is that 
of a non-invasively-detected biomarker. 
0393 Thus in some of any of the embodiments of the 
present disclosure, the method further includes: 
0394 automatically measuring, acquiring or otherwise 
determining at least one personal pharmacodynamic param 
eter in the patient in the form of a perceived therapeutic 
and/or perceived adverse effect and/or a level of at least one 
biomarker, collectively referred to herein as personal phar 
macodynamic feedback data or information; 
0395 automatically re-determining an adjusted vapor 
ized amount of the agent based on the automatically 
acquired personal pharmacodynamic feedback data, or in 
general adjust the dose and regimen according to the 
acquired personal pharmacodynamic feedback data; 
0396 automatically configuring the device to deliver the 
adjusted vaporized amount, to thereby exhibit a pre-selected 
or a re-selected PK and/or PD profile in the patient; 
0397 whereby for that particular person, the adjusted 
vaporized amount becomes the pre-determined vaporized 
amount of the pharmaceutically active agent and the re 
selected PK and/or PD profile becomes the pre-selected PK 
and/or PD profile. 
0398. It is noted herein that automatic determination of 
any PD effect, or the automatic determination of the vapor 
ized amount of the pharmaceutically active agent, can be 
fully or partially applied in any of the embodiments of the 
present disclosure, including the initial calibration of the 
MDI device, the re-configuration of the device during the 
personalization process, and/or the self-titration process. 
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0399. Co-Administration: 
0400. It is noted herein that the method and/or device, 
according to some of any embodiments of the present 
disclosure, is Suitable for pulmonary delivering of more than 
one pharmacologically active agent to a patient, wherein the 
device is configured to deliver independently a pre-deter 
mined vaporized amount of each the agents controllably, 
accurately and reproducibly. 
04.01. According to some embodiments, co-administra 
tion of more than one active agent is carried out so as to 
achieve a desired balance between therapeutic (desired; 
positive; wanted) effects and adverse (undesired; negative; 
unwanted) effects. Such balance may be achieved for 
example when one active agent, while having some or no 
direct therapeutic effect, has the capacity to lower an adverse 
effect caused by the other co-administered active agent. In 
another example, different active agents induce similar and 
cumulative desired effects and different non-cumulative 
undesired effects; in which case such two Such agents can be 
co-administered to induce a cumulative (e.g., double) 
desired effect while inducing Substantially lower (e.g., 
single) undesired effect, compared to a 2-fold dose of each 
given individually. Optionally, the second agent has an effect 
that reduces and/or changes the nature of an adverse effect 
of the first agent. In Such cases, the amount of the first agent 
(and the desired effect itself) may be increased, without 
increasing, and optionally while decreasing, the undesired 
effects thereof. This approach allows a higher dose for 
achieving a desired effect in treatment while maintaining 
low levels of adverse effects. 
0402. According to some embodiments, these two or 
more agents can be contained in the same Substance or in 
more than one substance. In some embodiments, at least one 
of the agents is in at least one plant material. Hence, 
according to Some embodiments, the device and method 
presented herein are configured for delivering each of at 
least two pharmacologically active agents independently at 
a pre-determined vaporized amount, wherein the Substance 
being heated in the device comprises both or all these 
pharmacologically active agents. Alternatively, the device 
comprises more than one Substance, which comprises the 
pharmacologically active agents. 
0403. In some embodiments, a method of pulmonary 
delivering to a subject at least a first pharmacologically 
active agent and a second pharmacologically active agent is 
provided, wherein at least one of the agents being in at least 
one plant material; the method is carried out by indepen 
dently delivering the agents to the Subject using a metered 
dose inhaler device configured to vaporize at least a first 
pre-determined vaporized amount of the first agent and at 
least a second pre-determined vaporized amount of the 
second agent upon controllably heating the plant material, 
wherein heating is effected such that the first pre-determined 
vaporized amount is delivered to the Subject Successively, 
concomitantly and/or at least partially overlapping with the 
second pre-determined vaporized amount, and wherein each 
of the pre-determined vaporized amounts of each of the 
agents induces in the Subject independently at least one 
pharmacokinetic effect and/or at least one pharmacody 
namic effect. 

0404 According to an aspect of some embodiments of 
the present disclosure, there is provided a method of pull 
monary delivering to a Subject at least a first pharmacologi 
cally active agent and a second pharmacologically active 

May 11, 2017 

agent, at least one of which being in at least one plant 
material; the method is carried out by: 
0405 independently delivering the agents to the subject 
using a metered dose inhaler device configured to vaporize 
at least a first pre-determined vaporized amount of the first 
agent and at least a second pre-determined vaporized 
amount of the second agent upon controllably heating the at 
least one plant material, 
0406 wherein heating is effected such that the first pre 
determined vaporized amount is delivered to the subject 
Successively, concomitantly and/or at least partially over 
lapping with the second pre-determined vaporized amount, 
and wherein each of the pre-determined vaporized amounts 
of each of the agents induces in the Subject independently at 
least one pharmacokinetic effect and/or at least one phar 
macodynamic effect. 
0407. A pulmonary delivery of more than one active 
agent to a subject (a patient) is generally known in the art as 
co-administration. The term “co-administration” as used 
herein, refers to a concomitant administration of more than 
one active agent to a subject, whereas in the context of 
embodiments presented herein, the term “concomitant” 
means that the co-administered active agents are present in 
the subject (PK), or otherwise induce an effect (PD), at 
similar, identical or partially overlapping periods of time. In 
some embodiments, the time interval between delivering at 
least one agent (first) and delivering at least one other agent 
(second) ranges between Zero minutes to 30 minutes. 
0408. In the context of co-administration of more than 
one active agent, the terms 'substantially simultaneous” and 
“rapid succession' correspond to the term “concomitant” 
and “partially overlapping, as used herein, namely meaning 
that the period of time between an inhalation of a first agent 
and an inhalation of a second agent is Sufficiently short to be 
regarded as a single inhalation. Optionally, a number of 
inhalations takes place within 5-30 minutes. Optionally, 
each inhalation in such “rapid succession delivers to the 
user a different amount or a composition of one or more 
pharmaceutically active agents. Optionally, two or more of 
the inhalations provide the same composition and amount of 
the one or more pharmaceutically active agents. In some 
embodiments, an inhalation of a second agent is performed 
at Such timing that a first active agent inhaled previously still 
induces at least one PD effect in the subject. In some 
embodiments, co-administration of more than one active 
agent by delivery thereof in rapid succession means that the 
inhaled agents have essentially the same effect as they would 
have had if inhaled in a single inhalation. 
04.09. According to some embodiments, a time interval 
between delivering the first agent and delivering the second 
agent ranges between Zero minutes to 30 minutes. 
0410. According to some embodiments, each of these 
agents can be delivered at a pre-determined vaporized 
amount. Hence, the device and the method presented herein 
are capable of and designed for delivering the plurality of 
pre-determined vaporized amounts, wherein these vaporized 
amounts may be the same or different. 
0411. According to some embodiments, each of these 
agents can be delivered at a pre-determined time interval. 
Hence, the device and the method presented herein are 
capable of and designed for delivering the plurality of 
pre-determined vaporized amounts at pre-determined time 
intervals, wherein these time intervals may be the same or 
different. 
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0412. According to some embodiments, the device and 
method presented herein are capable of and designed for 
delivering a plurality of pre-determined vaporized amounts 
of each of the pharmacologically active agents, wherein the 
pre-determined vaporized amounts and the pre-determined 
time intervals may each be the same or different from one 
another. 

0413. In some embodiments, the co-administration is 
based on interdependencies between one or more PD effects 
induced by individual agents, namely a PD effect of one 
agent influences the level of a PD effect induced by the other 
agent. For example, in some embodiments, the pre-deter 
mined vaporized amounts of the first agent affects a level of 
the pharmacodynamic effect induced by the second agent. 
Optionally, the pre-determined vaporized amount of the first 
agent increases a level of a desired effect induced by the 
second agent (potentiation). Optionally, the pre-determined 
vaporized amount of the first agent reduces a level of the 
undesired effect induced by the second agent. Optionally, the 
first agent and the second agent induce a desired effect 
synergistically. 
0414. In some embodiments, the method of pulmonary 
delivering more than one active agent, a presented herein 
above, further includes: 
0415 adjusting at least one of the first pre-determined 
vaporized amount and the second pre-determined vaporized 
amount so as to achieve the pre-determined pharmacokinetic 
effect and/or the pre-determined pharmacodynamic effect 
based on data indicative of at least one pharmacokinetic 
effect and/or at least one pharmacodynamic effect induced 
by the agent in the Subject. 
0416. In some embodiments, the method further includes 
generating indicative data by monitoring at least one phar 
macokinetic effect and/or at least one pharmacodynamic 
effect induced in the subject by at least one of the first agent 
and the second agent. 
0417. As a non-limiting example, a co-administration of 
THC and CBD can be carried out using the device and 
methods provided herein. In this example, a pain manage 
ment regimen is effected by inhalation of THC in doses of 
5 mg pre-determined vaporized amounts taken six times a 
day. This is combined with three inhalations per day of 300 
mg CBD to treat inflammation. The two pharmacologically 
active agents may be administered simultaneously or 
sequentially, namely in 6-9 inhalation sessions. 
0418 According to an aspect of some embodiments of 
the present disclosure, there is provided a method of vapor 
izing at least a first pharmacologically active agent and a 
second pharmacologically active agent, at least one of which 
being in at least one plant material and being suitable for 
pulmonary delivery to a patient, which is carried out by 
using a metered dose inhaler device configured to vaporize 
at least a first pre-determined vaporized amount of the first 
agent and at least a second pre-determined vaporized 
amount of the second agent upon controllably heating the 
plant material, wherein upon pulmonary delivering the 
agents to the Subject, the heating is effected Such that the first 
pre-determined vaporized amount is delivered to the subject 
Successively, concomitantly and/or at least partially over 
lapping with the second pre-determined vaporized amount, 
and wherein upon pulmonary delivering the agents to the 
Subject, each of the pre-determined vaporized amounts of 
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each of the agents induces in the Subject independently at 
least one pharmacokinetic effect and/or at least one phar 
macodynamic effect. 
0419 According to an aspect of some embodiments of 
the present disclosure, there is provided a use of a metered 
dose inhaler device for vaporizing at least a first pharma 
cologically active agent and a second pharmacologically 
active agent, at least one of which being in at least one plant 
material and being Suitable for pulmonary delivery to a 
patient, wherein the device is configured to vaporize at least 
a first pre-determined vaporized amount of the first agent 
and at least a second pre-determined vaporized amount of 
the second agent upon controllably heating the plant mate 
rial, and wherein upon pulmonary delivering the agents to 
the subject, the heating is effected such that the first pre 
determined vaporized amount is delivered to the subject 
Successively, concomitantly and/or at least partially over 
lapping with the second pre-determined vaporized amount, 
and wherein upon pulmonary delivering the agents to the 
Subject, each of the pre-determined vaporized amounts of 
each of the agents induces in the Subject independently at 
least one pharmacokinetic effect and/or at least one phar 
macodynamic effect. 
0420 Method of Treatment 
0421. According to an aspect of some embodiments of 
the present disclosure, there is provided a method of treating 
a patient Suffering from a medical condition that is treatable 
by pulmonary delivering a vaporizable pharmaceutically 
active agent. The method, according to some of any of the 
embodiments of the present disclosure, is carried out by 
pulmonary delivering the agent to the patient from a metered 
dose inhaler device configured to release at least one pre 
determined vaporized amount of the agent upon controllably 
heating a solid form of a Substance comprising the agent. 
According to Some embodiments, the pre-determined vapor 
ized amount of the agent is selected to exhibit at least one 
pre-selected pharmacokinetic profile and/or at least one 
pre-selected pharmacodynamic profile of the agent in the 
patient. 
0422 Non-limiting representative medical conditions, 
treatable by pulmonary delivering a vaporizable pharmaceu 
tically active agent, include neuropathic pain, phantom pain, 
nociceptive pain, psychogenic pain (psychalgia or Somato 
form pain), asthma, chronic obstructive pulmonary disease 
(COPD), Crohn's disease, multiple sclerosis (MS), general 
ized epilepsy with febrile seizures plus (GEFS+), spasticity, 
Dravet's Syndrome, seizures, epilepsy, psychiatric disor 
ders, anxiety disorders, posttraumatic stress disorder 
(PTSD), insomnia, delirium, increased intra ocular pressure, 
bladder dysfunction, tics, Tourette symptoms, appetite varia 
tions, sexual dysfunction, inflammatory bowel disease 
(IBD), irritable bowel syndrome (IBS), hyper tension, septic 
and cardiogenic shock, drug addiction and craving, tremors 
and other movement disorders. 
0423. According to some of any of the embodiments of 
the present disclosure, the method is carried out by use of an 
MDI device which is configured to release a pre-determined 
vaporized amount Such that a deviation of an actual vapor 
ized amount of the agent, from the pre-determined vaporized 
amount of the agent, is 20% or less, 15% or less, 10% or less, 
or 5% or less of the pre-determined vaporized amount. 
0424. According to some of any of the embodiments of 
the present disclosure, the method is carried out Such that a 
deviation of an actual pharmacokinetic profile from the 
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pre-selected pharmacokinetic profile is 40% or less than of 
the pre-selected pharmacokinetic profile. Alternatively, the 
deviation is 35% or less, 30% or less, 25% or less, or 20% 
or less. It is noted that the deviation can be in the pharma 
cokinetic profile or in one or more pharmacokinetic param 
eters composting the profile, e.g., C, or C. Such devia 
tions are expected to be low due to the low inter-variability 
of PK effects obtained when using an accurate, consistent 
and precise MDI device. 
0425. According to some of any of the embodiments of 
the present disclosure, the method is carried out Such that a 
deviation between the perceived PD profile from the pre 
selected PD profile at any given time point is 25% or less, 
20% or less, 15% or less, 10% or less, or 5% or less. The 
deviation between the perceived PD profile from the pre 
selected PD profile at any given time point can be assessed 
by determining a PD effect, as discussed hereinabove. The 
deviation is expected to be low also due to the low inter 
variability of PK effects discussed hereinabove. 
0426 Since the device can be configured to deliver any 
accurate amount consistently so as to exhibit a pre-selected 
or pre-determined PD effect in the patient, the device and the 
method presented herein can effect a pre-selected or pre 
determined PD profile which can be finely controlled so as 
to be: 
0427 within a level lower than a minimal level of a 
desired effect (for example below the therapeutic window; 
see, FIG. 8, area below the lower horizontal dashed line); 
0428 ranging within a minimal level of said desired 
effect to a maximal level of said desired effect in which an 
undesired effect is tolerable and/or acceptable, namely sub 
stantially low or not exhibited or not perceived (for example 
within the therapeutic window; see, FIG. 8, area between the 
lower and upper horizontal dashed lines); and 
0429 within a level higher than a minimal level an 
undesired effect (for example above the therapeutic window; 
see, FIG. 8, area above the lower horizontal dashed line). 
0430. In some embodiments, a minimal level of an 
adverse effect correlates to a maximal level of a therapeutic 
effect in which an adverse effect is not detected or perceived. 
0431. In some embodiments, the level of the pharmaco 
dynamic profile that is higher than the minimal level of an 
adverse effect, is one wherein the higher level of the adverse 
effect is an acceptable level of the adverse effect. Any one of 
personal, medicinal and legal factors may determine the 
acceptability of the level of the adverse effect, such as, for 
example, personal preference, habits and endurance, phar 
maceutical and professional safety considerations, as well as 
legal and Social consideration. 
0432. In some embodiments, a “minimal level of a thera 
peutic effect” means a minimal detectable therapeutic effect. 
Optionally, such a minimal level is at least sufficient to 
justify treating a person with a given dose and/or regimen 
with one or more Substances. Such justification may be 
based on, for example, the type and severity of adverse 
effects and on the effect that the treatment may have at the 
minimal level on the wellbeing of the patient. Optionally, the 
minimal therapeutic effect means a minimal effect that is 
perceived by the individual being treated. Optionally, justi 
fication for administering a dose and/or regimen aiming to 
achieve PK/PD effects below the therapeutic window may 
be to achieve a prophylactic treatment or reduce the conse 
quences of an acute pain (breakthrough pain) and/or to 
prevent emergence of tolerance to the treatment. 
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0433. As discussed hereinabove, according to some of 
any of the embodiments of the present disclosure, the 
pre-selected PD profile corresponds to the therapeutic win 
dow of the agent in the patient, namely ranges within a 
minimal level of the therapeutic effect to a maximal level of 
the therapeutic effect in which an adverse effect is accept 
able. 
0434. At any pre-selected PD profile, the method and 
device provide high accuracy and reproducibility; hence, 
according to some of any of the embodiments of the present 
disclosure, the deviation of the perceived pharmacodynamic 
profile from the pre-selected pharmacodynamic profile at 
any given time point is 25% or less, 20% or less, 10% or less 
or 5% or less below the pre-selected PD profile, and/or 25% 
or less, 20% or less, 10% or less or 5% or less above said 
pre-selected PD profile. 
0435 A non-limiting examples of a medical condition 
treatable by pulmonary delivering a vaporizable pharmaceu 
tically active agent, is pain, which is treatable by THC 
vaporized from cannabis. 
0436 A Metered Dose Inhaler (MDI) Device: 
0437. According to another aspect of some embodiments 
of the present disclosure, there is provided a metered dose 
inhaler (MDI) device configured for pulmonary delivery of 
a pre-determined vaporized amount of at least one pharma 
cologically active agent to a patient, wherein: 
0438 the device is configured to deliver said pre-deter 
mined vaporized amount of said agent upon controllably 
heating a solid form of a substance comprising said agent; 
0439 the pre-determined vaporized amount is selected 
such that it affords a pre-selected pharmacokinetic profile 
and/or a pre-selected pharmacodynamic profile of the agent 
in the patient; and 
0440 the pre-determined vaporized amount is derived by 
measuring at least one pharmacokinetic parameter and/or at 
least one pharmacodynamic parameter induced by the pull 
monary delivering of the agent in the patient from the MDI 
device (PK/PD studies). 
0441. According to an aspect of some embodiments of 
the disclosure, there is provided a method for controlling a 
metered dose inhaler; the method is effected by: 
0442 heating plant material So as to vaporize at least one 
pre-determined vaporized amount of at least one pharma 
cologically active agent being in the plant material; and 
0443 controlling the pre-determined vaporized amount 
based on data indicative of at least one pharmacodynamic 
effect induced by the agent in the subject. 
0444 According to an aspect of some embodiments of 
the disclosure, there is provided a method of operating an 
MDI for pulmonary delivering to a subject of at least one 
pharmacologically active agent being in a plant material; the 
method is effected by: 
0445 selecting at least one pre-determined vaporized 
amount of the agent so as to achieve at least one pre 
determined pharmacokinetic effect and/or at least one pre 
determined pharmacodynamic effect induced by the agent in 
the Subject; and 
0446 vaporizing, the at least one pre-determined vapor 
ized amount of the agent using the metered dose inhaler 
device for controllably heating the plant material. 
0447 According to some embodiments of the invention, 
the MDI device is further configured for communication 
with a patient interface circuitry and be integrated in a 
system designed to allow PK/PD data acquisition and input, 

Porta Sophia Exhibit 1033, Page 47 of 77



US 2017/O127727 A1 

patient records' storage, automatic or manual calibration, 
adjustment, resetting and re-determination of the initial 
presetting of the device by the patient and/or by a practi 
tioner, as will be described in details hereinbelow. 
0448. As discussed hereinabove, and demonstrated in the 
PK/PD study presented in the Examples section below, 
inter-variability of PK/PDamong the cohort of the study was 
notably low, and afforded by use of the accurate and con 
sistent MDI device, according to embodiments of the pres 
ent disclosure. 
0449 According to some of any of the embodiments of 
the present disclosure, the method and device presented 
herein are also characterized by a high accuracy, consis 
tency, precision and reproducibility, which are expressed by 
a minimal deviation between the actual vaporized amount of 
the agent being inhaled by the patient, and the pre-deter 
mined vaporized amount of the agent. 
0450 According to some of any of the embodiments of 
the present disclosure, the MDI device for controlled vapor 
ization of at least one active pharmaceutically active agent 
from at least one type of Substance by application of heat, 
comprises: 
0451. At least one cartridge (also referred to herein as a 
"dose unit') containing a Substance that comprises at least 
one active pharmaceutically active agent; 
0452 a heating element adapted to apply heat to the 
Substance to vaporize the pharmaceutically active agent; and 
0453 a mechanism adapted for moving the cartridge 
relative to a controller for powering the heating element. 
0454. In an embodiment of the invention, the device 
further comprises Substance organized as plurality of car 
tridges arranged in a tape, a daisy or a magazine, the 
Substance comprising the active pharmaceutically active 
agent. Optionally, the active pharmaceutically active agent is 
a restricted pharmaceutically active agent. Optionally or 
additionally, the active pharmaceutically active agent is 
selected from the group comprising: tetrahydrocannabinol 
(THC), salvinorin A, benzoylmethylecgonine, dimethyl 
tryptamine, psilocybin. Optionally or additionally, the Sub 
stance is organized with a pre-determined amount of the 
active pharmaceutically active agent per unit area of the 
each cartridge in the tape, the daisy or the magazine. 
Optionally or additionally, a thickness of the cartridge 
ranges from about 0.2 mm to about 2.0 mm. Optionally or 
additionally, the tape, the daisy or the magazine comprises 
about 5 grams to about 100 grams of the substance. Option 
ally or additionally, the tape, the daisy or the magazine 
comprises a Sufficient amount of the active pharmaceutically 
active agent for at least two treatments. Optionally or 
additionally, the cartridge comprises a first material layer 
coupled to the Substance, the first layer comprising apertures 
large enough to let gas escape but Small enough to contain 
residue of the heated substance. Optionally or additionally, 
a diameter of the apertures ranges from 25 um-500 um. 
Optionally or additionally, the cartridge comprises a second 
material layer coupled to the Substance, the second layer 
adapted to transmit heat to the Substance without Substan 
tially distributing the heat across the second layer. Option 
ally or additionally, the heating element and the Substance 
are held between the first and the second layers. 
0455. In an embodiment of the invention, the device 
further comprises an inhaler unit, the inhaler unit comprising 
a mouthpiece for inhalation of the pharmaceutically active 
agent, the mouthpiece forming fluid communication with a 
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vapor chamber of the device, the vapor chamber comprising 
the vaporized active pharmaceutically active agent. 
0456. Optionally, the mouthpiece comprises a one-way 
valve to control fluid flow away from the vapor chamber. 
Optionally or additionally, the device further comprising a 
sensor in fluid communication with the mouthpiece, the 
sensor adapted to estimate an air flow rate and send a signal 
to a controller, the controller adapted for vaporizing the 
pharmaceutically active agent according to the airflow rate. 
0457. In an embodiment of the invention, the device 
further comprises a controller configured to synchronize the 
application of heat with the movement of a cartridge and/or 
with airflow rate effected by inhalation. 
0458. In an embodiment of the invention, the device 
further comprises circuitry for controlling (controller) acti 
Vation of the heating element. 
0459. In an embodiment of the invention, the device 
further comprises a communication interface for communi 
cating to one or more external computers and/or systems 
and/or patient/physician interfaces. 
0460. In an embodiment of the invention, the device 
further comprises a dose display meter for providing visual 
output of the vaporization of the pharmaceutically active 
agent. 
0461. In an embodiment of the invention, the device is 
portable and weights no more than 300 grams. 
0462. In an embodiment of the invention, the device 
further comprises a memory adapted to hold at least one of 
prescription data and usage data, the memory coupled to the 
controller, the controller adapted to control at least one of the 
heating element and the mechanism according to the dose 
and/or regimen data. 
0463. In an embodiment of the invention, the device 
further comprises a unique ID adapted for tracking the 
device use by an associated patient. 
0464. In an embodiment of the invention, the device 
further comprises a sensor adapted to detect a physical 
breach of the device. 

0465. There is provided in accordance with an embodi 
ment of the invention, a method for controlled vaporization 
of an active pharmaceutically active agent from a substance, 
the Substance is organized as a cartridge, the method com 
prising: 
0466 applying heat to an area of the cartridge to vaporize 
a predetermined amount of the active pharmaceutically 
active agent and; moving the cartridge relative to a heat 
SOUC. 

0467 Alternatively, the heating element is comprised 
within the cartridge, and the cartridge is moved relative to 
electrical contacts for powering the heating element. 
0468. In an embodiment of the invention, the method 
further comprises adjusting at least one of timing and speed 
of the moving to vaporize the active pharmaceutically active 
agent according to a delivery profile. Optionally, the Sub 
stance comprises a macroscopic plant structure. 
0469. In an embodiment of the invention, the vaporizing 
comprises vaporizing during pulmonary delivery. 
0470. In an embodiment of the invention, the applying 
heat comprises applying heat to reach a target temperature in 
less than 500 milliseconds after a start signal. 
0471. There is provided in accordance with an embodi 
ment of the invention, a method for controlled vaporization 
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of at least one active pharmaceutically active agent from at 
least one type of Substance by application of heat, the 
method comprising: 
0472 heating up multiple areas of substance organized as 
one or more cartridges with one user trigger, to release the 
at least one active pharmaceutically active agent. 
0473 Optionally, the areas comprise different active 
pharmaceutically active agents. 
0474 There is provided in accordance with an embodi 
ment of the invention, a method of manufacturing a cartridge 
of Substance comprising an active pharmaceutically active 
agent, the cartridge adapted for use with a device for 
automatically applying localized heat to vaporize the phar 
maceutically active agent, the method comprising: 
0475 grinding the substance without substantially physi 
cally damaging the active pharmaceutically active agent; 
0476 sieving the ground substance to isolate small par 

ticles; 
0477 measuring the concentration of active pharmaceu 

tically active agents the Small particles; and 
0478 pressing the small particles into the cartridge. 
0479. In an embodiment of the invention, sieving is 
performed a plurality of times to isolate particles of different 
sizes. 
0480. In an embodiment of the invention, a size of 
particles ranges from about 100 um to about 700 Lum. 
0481. In an embodiment of the invention, pressing is 
performed on a material having apertures with a size Smaller 
than the size of the Small particles. 
0482. In an embodiment of the invention, the method 
further comprises marking the cartridge with the concentra 
tion of the active pharmaceutically active agent. 
0483 There is provided in accordance with an embodi 
ment of the invention, a cartridge for therapeutic drug 
delivery comprising Substance comprising an active phar 
maceutically active agent, said Substance organized with a 
predetermined amount of the active pharmaceutically active 
agent per unit area of said tape (cartridge), and a heating 
element comprised therein. 
0484. In an embodiment of the invention, a plurality of 
cartridges is organized as a roll of tape, a daisy or a 
magazine. 
0485 Illustrative Application: 
0486 According to some embodiments and aspects of the 
present disclosure, each and any method, device, interface, 
system or Sub-system presented herein can be used for 
treating a medical condition treatable by a pharmacologi 
cally active agent, which is vaporizable from a solid Sub 
stance. In some embodiments of the present disclosure, the 
Substance is a plant material. 
0487. Some plants which can be used in the context of the 
present disclosure, include, without limitation, Cannabis 
sativa, Cannabis indica, Cannabis ruderalis, Acacia spp. 
Amanita muscaria, Yage, Atropa belladonna, Areca Catechu, 
Brugmansia spp., Brunfelsia latifolia, Desmanthus illinoein 
sis, Banisteriopsis caapi, Trichocereus spp., Theobroma 
cacao, Capsicum spp., Cestrum spp., Erythroxylum coca, 
Solenostemon scutellarioides, Arundo donax, Coffea ara 
bica, Datura spp., Desfontainia spp., Diploptery's cabre 
rana, Ephedra sinica, Claviceps purpurea, Paulinia 
cupana, Argyreia nervosa, Hyoscyamus niger; Tabernanthe 
iboga, Lagochilus inebriens, Justicia pectoralis, Sceletium 
tortuosum, Piper methysticum, Catha edulis, Mitragyna 
speciosa, Leonotis leonurus, Nymphaea spp., Nelumbo spp., 
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Sophora Secundiflora, Mucuna pruriens, Mandragora offi 
cinarum, Mimosa tenuiflora, Ipomoea violacea, Psilocybe 
spp., Panaeolus spp., Myristica fragrams, Turbina corym 
bosa, Passiflora incarnate, Lophophora williamsii, Phalaris 
spp., Duboisia hopwoodii, Papaver somniferum, Psychotria 
viridis, spp., Salvia divinorum, Combretum quadrangulare, 
Trichocereus pachanoi, Heimia salicifolia, Stipa robusta, 
Solandra spp., Hypericum perforatum, Peganum harmala, 
Tabernaemontanaspp., Camelia sinensis, Nicotiana taba 
cum, rusticum, Virola theidora, Voacanga africana, Lactuca 
virosa, Artemisia absinthium, Ilex paraguariensis, Anade 
nanthera spp., Corynanthe yohimbe, Calea Zacatechichi, 
Coffea spp. (Rubiaceae), a Sapindaceae, Camellia spp., 
Malvaceae spp., Aquifoliaceae spp., Hoodia, spp. Chamo 
milla recutita, Passiflora incarnate, Camellia sinensis, Men 
tha piperita, Mentha spicata, Rubus idaeus, Eucalyptus 
globulus, Lavandula officinalis, Thymus vulgaris, Melissa 
officinalis, any part and any combination thereof. 
0488. Other plants and plant materials, which can be used 
beneficially to vaporize at least one pharmaceutically active 
agent in the context of embodiments of the present disclo 
Sure include, without limitation, Aloe Vera, Angelica, Anise, 
Ayahuasca (Banisteriopsis caapi), Barberry, Black Hore 
hound, Blue Lotus, Burdock, Camomille/Chamomile, Cara 
way, Cat's Claw, Clove, Comfrey, Corn Silk, Couch Grass, 
Damiana, Damiana, Dandelion, Ephedra, Eucalyptus, Eve 
ning Primrose, Fennel, Feverfew, Fringe Tree, Garlic, Gin 
ger, Ginkgo, Ginseng, Goldenrod, Goldenseal, Gotu Kola, 
Green Tea, Guarana, Hawthorn, Hops, Horsetail, Hyssop, 
Kola Nut, Kratom, Lavender, Lemon Balm, Licorice, Lions 
Tail (Wild Dagga), Maca Root, Marshmallow, Meadow 
sweet, Milk Thistle, Motherwort, Passion Flower, Passion 
flower, Peppermint, Prickly Poppy, Purslane, Raspberry 
Leaf, Red Poppy, Sage, Saw Palmetto, Sida Cordifolia, 
Sinicuichi (Mayan Sun Opener), Spearmint, Sweet Flag, 
Syrian Rue (Peganum harmala), Thyme, Turmeric, Valer 
ian, Wild Yam, Wormwood, Yarrow, Yerba Mate, Yohimbe, 
and any part and any combination thereof. 
0489. In some embodiments, the active agent is a terpe 
noid, alkaloid or cannabinoid. For example, in some 
embodiments, the active agent is a diterpenoid Such as, but 
not limited to salvinorin A from Salvia. In other embodi 
ments, the active agent is an alkaloid such as, but not limited 
to, benzoylmethylecgonine from the coca plant, or the active 
agent is a tryptamine Such as psylocibin from mushrooms. In 
alternative embodiments the active substance is dimethyl 
tryptamine (DMT) from a variety of plants. In further 
embodiments, the active Substance is nicotine from tobacco. 
In further embodiments, the active Substance is a terpenoid, 
e.g., limonene, C-pinene, B-myrcene, linalool, B-caryophyl 
lene, caryophyllene, nerolidol or phytol, present in various 
plant forms. 
0490 According to some embodiments, the plant mate 
rial is selected from the group consisting of Cannabis sativa, 
Cannabis indica, and Cannabis ruderalis, and according to 
Some embodiments, the plant is Cannabis sativa. 
0491 Cannabis is a natural source for vaporizable can 
nabinoids, which constitute a class of diverse chemical 
compounds that act on cannabinoid receptors found in cells 
of humans and other animals. Cannabinoids, which include 
endocannabinoids (produced in animals), phytocannabi 
noids (found in cannabis and some other plants) and Syn 
thetic cannabinoids (manufactured chemically), are known 
to bind to naturally receptor proteins, and repress neu 
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rotransmitter release in the brain. The primary psychoactive 
compound of cannabis, is the phytocannabinoid A9-tetra 
hydrocannabinol (THC). 
0492 Cannabidiol (CBD) is another major constituent of 
the plant, representing up to 40% in extracts of the plant 
resin. There are at least 85 different cannabinoids isolated 
from cannabis, exhibiting varied effects, which include 
cannabigerols (CBG), cannabichromenes (CBC), cannabi 
nol (CBN), cannabinodiol (CBDL), cannabicyclol (CBL), 
cannabielsoin (CBE), cannabitriol (CBT), Cannabidivarin 
(CBDV), Tetrahydrocannabivarin (THCV) and other mis 
cellaneous types. 
0493 Tetrahydrocannabinol (Delta-9-tetrahydrocannabi 
nol; A9-THC: THC) is the primary psychoactive component 
of the Cannabis plant. A9-THC and A8-THC mimic the 
action of anandamide, a neurotransmitter produced naturally 
in mammals. These two THC's produce the psychoactive 
effects associated with cannabis by binding to the CB1 and 
CB2 cannabinoid receptors in the brain; it has been reported 
to exhibit approximately equal affinity for the CB1 and CB2 
receptors. THC appears to ease moderate pain (analgesic) 
and to be neuroprotective, while studies also show that THC 
reduces neuroinflammation and stimulates neurogenesis. 
0494 Cannabidiol (CBD) is not considered to be psy 
choactive, and was thought not to affect the psychoactivity 
of THC. However, recent evidence shows that smokers of 
cannabis with a higher CBD/THC ratio were less likely to 
experience Schizophrenia-like symptoms. This is Supported 
by psychological tests, in which participants experience less 
intense psychotic-like effects when intravenous THC was 
co-administered with CBD. 

0495 Cannabidiol has a different affinity for CB1 and 
CB2 receptors compared to THC (CBD has a greater affinity 
for the CB2 receptor than for the CB1 receptor), but acts as 
an indirect antagonist of cannabinoid agonists. Recently it 
was found to be an antagonist at the putative new cannabi 
noid receptor, GPR55, a GPCR expressed in the caudate 
nucleus and putamen. Cannabidiol has also been shown to 
act as a 5-HT1A receptor agonist, an action that is involved 
in its antidepressant, anxiolytic, and neuroprotective effects. 
CBD is also reported to relieve convulsion, inflammation, 
anxiety, and nausea. 
0496 CBD is known to play a role in preventing the 
short-term memory loss associated with THC in mammals. 
CBD has been Suggested as a therapeutic agent in the 
treatment of schizophrenia. Researchers discovered CBD's 
ability to “turn off the activity of ID1, the gene responsible 
for metastasis in breast and other types of cancers, including 
the particularly aggressive triple negative breast cancer. 
0497 Hence, accordion to some embodiments of the 
present disclosure, the pharmacologically active agent is a 
cannabinoid selected from the group consisting of A9-tet 
rahydrocannabinol (THC), cannabidiol (CBD), cannab 
igerols (CBG), cannabichromenes (CBC), cannabinol 
(CBN), cannabinodiol (CBDL), cannabicyclol (CBL), can 
nabielsoin (CBE), Cannabidivarin (CBDV), Tetrahydrocan 
nabivarin (THCV) and cannabitriol (CBT), and according to 
Some embodiments, the pharmacologically active agent is 
selected from the group consisting of A9-tetrahydrocannabi 
nol (THC) and cannabidiol (CBD). 
0498 As mentioned above, pulmonary delivery of can 
nabinoids from cannabis via Smoking is the most prevalent 
route of administration used by majority of the patients 
prescribed on cannabis. The substantially lower oral mode 
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and/or oromucosal routes of delivery of cannabis or extracts 
thereof is partially attributed to the slow and erratic absorp 
tion of cannabinoids with oral administration, leading to 
delayed onset and often unsatisfactory magnitude of anal 
gesia. However, although Smoking proves a rapid and effi 
cient method of cannabinoid delivery resulting in first onset 
of effects after about 7 minutes, the bioavailability of 
tetrahydrocannabinol (THC) is heterogeneous and ranges 
between 2 to 56% due mainly, to variability in the depth of 
inhalation, puff duration, breath-hold time, and the fact that 
about 30% of the THC dose is assumed to be destroyed by 
pyrolysis during Smoking. 
0499. As discussed hereinabove, in order to improve the 
efficiency, accuracy and consistency of cannabinoid admin 
istration by inhalation, while avoiding the risks of Smoking 
related diseases caused by noxious pyrolytic byproducts, 
Some embodiments of the present disclosure are based on 
the use of a combustion-free and smokeless MDI device, 
such as that taught in WO/2012/085919, which has been 
shown to be most suitable for pulmonary administration of 
cannabinoids from cannabis. 

0500. In some embodiments, the pulmonary delivery 
method described herein utilizes THC or, more specifically, 
A-THC as the pharmaceutically active agent. In some 
embodiments, the THC dose (pre-determined vaporized 
amount) is about 0.1-10 mg, which has been shown to be 
salutary analgesics for a heterogeneous variety of neuro 
pathic pain conditions. Such low THC dose can be vaporized 
accurately and consistently from natural cannabis in an 
amount that ranges from 5 to 50 mg, 6 to 50 mg, 7 to 40 mg. 
8 to 40 mg. 8 to 30 mg, 9 to 40 mg, 9 to 35 mg, 10 to 35 mg. 
11 to 30 mg, 12 to 30 mg, 12 to 27 mg, or 12 to 25 mg, 
depending on the total amount of A-THC available in the 
cannabis. In some preferred embodiments, the cannabis 
contains about 20% A-THC, and the amount of cannabis 
used in the inhaler for each dose ranges from 15.0 to 25.0 
ng. 

0501. In some embodiments, a single dose of 3.08+0.02 
mg of total available A-THC in a cannabis sample con 
taining about 20% A-THC, delivered in a single inhalation, 
elevated the C plasma level of A-THC in a patient to 
38+10 ng/ml and provided a 45% reduction of pain intensity 
which reversed within 90 minutes. 

(0502. As demonstrated by the PK/PD study presented in 
the Example section that follows below, loading the MDI 
with about 15 mg cannabis aliquots and heating each to 
about 190° C. for less than about 3 seconds, yielded about 
52% of the total A-THC available for inhalation in the plant 
material. Such a high yield of A-THC is outstanding when 
compared to A-THC yield measured in different types of 
Smoking procedures known in the art. For example, it has 
been reported that A-THC's plasma levels afforded by 
Smoking vary widely and have been estimated only at about 
20-37% of the total A-THC available for inhalation in the 
plant material, wherein the remainder is lost through com 
bustion (23-30%) and side-stream smoke (40-50%). Fur 
thermore, even by applying commonly used vaporizers and 
vaporization techniques, such as the Volcano.R., heating a 
dose of 200 mg crude flower tops of cannabis, containing 
18% THC, to 200° C., resulted in a THC delivery of only 
22%. This difference in the extraction efficiency between the 
various vaporizers known in the art, and the MDI device and 
the methods described herein is based inter alia on various 
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unique mechanical attributes of the MDI, which allows the 
accuracy and consistency required for PK/PD calibration 
thereof. 
0503 Among other advantageous properties of the meth 
ods addevices presented herein, which involve, according to 
Some embodiments thereof, vaporization of cannabinoids 
from cannabis at temperatures of 155-218°C., it has been 
shown that polynuclear aromatic hydrocarbons as well as 
carbon monoxide, benzene, toluene and particulate tar levels 
were dramatically reduced in the cannabis vapor phase. This 
finding is in sharp contrast to products produced in Smoking 
cannabis. While combustion products were not monitored, 
the noxious intake from the MDI device used in accordance 
with the present disclosure is expected to be very little if any, 
based on the following observations: (1) each dose consisted 
of a small amount (about 15 mg) of high THC concentration 
(about 20%) cannabis; (2) unlike the combusted cannabis, 
which turned to ash, the residual material, after evaporation, 
obtained a consistent amber colored appearance; (3) no 
burning sensation of the upper respiratory track was reported 
by patients; (4) no increase of cannabinol (a product of THC 
oxidation) was measured in residues; and (5) no transfor 
mation of A- to A-THC was detected in residues. 
0504. The present inventors have demonstrated a PK/PD 
profile of A-THC similar to that previously reported in the 
art using purified and thus quantified A-THC. As demon 
strated in the Examples section that follows, the inhalation 
method employed by the present inventors has successfully 
obtained pulmonary delivery of THC that was characterized 
by rapid absorption, followed by bi-phasic decline in plasma 
concentration over time: a phase of rapid decline corre 
sponding to the distribution of THC to tissues and extensive 
storage, followed by a phase of prolonged release from 
adipose tissue to the blood and elimination. 
0505. The present inventors compared the peak plasma 
concentration (C) of A-THC obtained by smokeless 
inhalation in accordance with the method described hereinto 
C levels known in the art for various delivery routes of 
cannabis. As discussed in the Examples section hereinunder, 
the inhalation method described herein yielded the highest 
increase of C per mg of THC available in the cannabinoid 
material used—mean of 12.3 ng/ml/mg THC compared to 
6.1-9.0 for Volcano vaporizer and 0.6–4.6 for regular smok 
ing cigarettes. In addition, the inter-individual variability in 
peak THC concentrations obtained by the method described 
herein was considerably lower compared to inter-individual 
variability obtained in the art: 25.3% versus 47-85% for 
vaporizer, 32-115% for smoking cigarettes, 42-115% for 
oral administration and 59-67% for oromucosal route of 
delivery. 
0506 Thus, in some embodiments, a high resolution in 
determining and controlling the amount of a pharmaceuti 
cally active agent is provided by the pulmonary delivering 
method described herein. In some embodiments, individual 
pre-selected vaporized amounts (doses) of, e.g., THC, are 
released electronically (by heating a pre-weighed portion of 
cannabis), in amount increments of 0.1 mg, ranging from 
0.1 to 6.0 mg, 0.3 to 1.7 mg, 0.1 to 2.0 mg, from 0.2 to 1.9 
mg, from 0.2 to 1.8 mg, from 0.3 to 1.8 mg, from 0.3 to 1.6 
mg, from 0.4 to 1.6 mg, from 0.5 to 2.0 mg, from 0.6 to 2.0 
mg or from 0.3 to 0.9 mg, including any Subranges and any 
intermediate values therebetween. 

0507. In accordance with embodiments of the method 
provided herein, predictive PK/PD protocols are developed 
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for vaporized cannabinoids, based on clinical data, accumu 
lated individually for each patient as well on a cohort of 
patients, which account for the dose and regimen adminis 
tered, based on individual and population parameters, as 
described hereinabove. These protocols accurately simulate 
the PK profile of a patient after delivering a pre-determined 
dose, or pre-determined regimen, and in parallel predict the 
PD profile which is composed of symptom relief (therapeu 
tic effect) and psychoactive levels (adverse effect). Once a 
sub therapeutic level, and the adverse psychoactive level are 
correlated with PK and patient parameters, a relatively 
narrow therapeutic window is derived, in which the MDI 
device can precisely maintain in the patient, by automating 
specific pre-selected vaporized amounts (doses and/or regi 
men). 
0508) By inputting patient data, the protocol calculates 
the recommended dose and regimen for that specific patient 
in order to stay within the therapeutic window for a specific 
duration. 

0509. In an embodiment, the calculated dose and regimen 
to stay within the therapeutic window for 3 hours in a 35 
years old male patient having a BMI of 22 is 1.2 mg at t=0; 
1.0 mg at t=10 minutes; and 0.5 mg at t=60 minutes (see, 
FIG. 8). 
0510. According to these embodiments, the device selec 
tively administers different doses at different time intervals 
So as to prevent adverse effects while still alleviating Symp 
tOmS. 

0511 
0512. As discussed hereinabove, the method and device 
presented herein are highly Suitable for personalization, 
self-titration, mechanization and automatization of an oth 
erwise complex and challenging mode of administration and 
treatment of a variety of medical conditions; while any 
personalized treatment protocol presents challenges, a treat 
ment based on pulmonary delivery of active agents vapor 
ized by heat from natural Substances is a task which has not 
been achieved hitherto. 

0513. Once the problem of accuracy, consistency and 
reproducibility is solved by using a the MDI device dis 
closed herein; and once the need for calibrating and preset 
ting the device to stay within a desired therapeutic window, 
based on widely accepted PK/PD experimental parameters 
has been served, as disclosed herein, the present inventors 
have conceived an integrated system that can control the 
device using input collected from a variety of Sources so as 
to provide a highly personalized and effective treatment for 
any given patient, also in real-time. 
0514. According to an aspect of some embodiments of 
the disclosure, there is provided a system that includes: 
0515 a metered dose inhaler device for pulmonary deliv 
ering to a Subject at least one pre-determined vaporized 
amount of at least one pharmacologically active agent being 
in a plant material by controllably heating the plant material 
So as to vaporize a pre-determined vaporized amount of the 
agent from the plant; and 
0516 a controller associated with the inhaler device, and 
configured to control the pre-determined vaporized amount. 
0517. According to an aspect of some embodiments of 
the disclosure, there is provided a system of pulmonary 
delivering to a subject at least one pharmacologically active 
agent being in a plant material; the system includes: 

A System for Pulmonary Delivery: 
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0518 a metered dose inhaler device configured to vapor 
ize at least one pre-determined vaporized amount of the 
agent upon controllably heating the plant material; and 
0519 a controller configured to select the at least one 
pre-determined vaporized amount of the agent so as to 
achieve at least one pre-determined pharmacokinetic effect 
and/or at least one pre-determined pharmacodynamic effect 
induced by the agent in the Subject. 
0520 According to an aspect of some embodiments of 
the disclosure, there is provided a system for pulmonary 
delivering to a subject at least a first pharmacologically 
active agent and a second pharmacologically active agent, at 
least one of which being in at least one plant material; the 
system includes: 
0521 a metered dose inhaler device configured indepen 
dently deliver the agents to the subject by heating the at least 
one plant material to vaporize at least a first pre-determined 
vaporized amount of the first agent and at least a second 
pre-determined vaporized amount of the second agent; and 
0522 a controller configured to effect the heating of the 

first pre-determined vaporized successively, concomitantly 
and/or at least partially overlapping with the second pre 
determined vaporized amount, 
0523 wherein each of the pre-determined vaporized 
amounts of each of the agents is selected to induce in the 
Subject independently at least one pharmacokinetic effect 
and/or at least one pharmacodynamic effect. 
0524. According to an aspect of some embodiments of 
the disclosure, there is provided a system that includes: 
0525 a metered dose inhaler device for pulmonary deliv 
ering to a Subject at least one pre-determined vaporized 
amount of at least one pharmacologically active agent being 
in a plant material by controllably heating the plant material 
So as to vaporize a pre-determined vaporized amount of the 
agent from the plant; and 
0526 a controller associated with the inhaler device, and 
configured to control the pre-determined vaporized amount, 
0527 wherein the controller is configured to receive 
operation setting data pertaining to the pre-determined 
vaporized amount from a remote control device. In some 
embodiments, the remote control device is configured to 
receive data indicative of at least one pharmacodynamic 
effect induced by the agent in the subject, and further 
configured to determine and transmit operation setting data 
pertaining to the pre-determined vaporized amount. 
0528. According to an aspect of some embodiments of 
the disclosure, there is provided a system that includes: 
0529 a metered dose inhaler device for pulmonary deliv 
ering to a Subject at least one pre-determined vaporized 
amount of at least one pharmacologically active agent being 
in a plant material by controllably heating the plant material 
So as to vaporize a pre-determined vaporized amount of the 
agent from the plant; and 
0530 a controller associated with the inhaler device, and 
configured to control the pre-determined vaporized amount 
based on data indicative of at least one pharmacodynamic 
effect induced by the agent in the subject. 
0531. According to an aspect of some embodiments of 
the invention, there is provided a system that includes a 
metered dose inhaler device for pulmonary delivering at 
least one pre-determined amount of at least one pharmaco 
logically active agent to a subject. The system further 
includes at least one sensor for monitoring at least one 
pharmacodynamic effect in the Subject induced by the agent, 
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e.g. a psychoactive effect; and a processing unit associated 
with the inhaler device and with said at least one sensor. In 
Some embodiments, the processing unit is configured to 
determine the pre-determined amount based on the data 
received from the sensor. The amount, which is being 
determined and controlled, may be a single dose or a 
regimen. 
0532. The indicative data is obtainable from a variety of 
Sources. Such as statistical data of a pharmacodynamic effect 
induced by the agent in a population, a user history, pref 
erences and habits, a physician prescription and the like. In 
some embodiments, the indicative data is obtainable via at 
least one sensor configured for monitoring pharmacody 
namic effects in a subject and/or via a user interface device 
configured for inputting data obtainable from Such as sen 
sors. In some embodiments, the controller is configured to 
receive indicative data pertaining to a pharmacodynamic 
effect from a sensor and/or a user interface device. 
0533. According to some embodiments, the controller is 
in direct and/or indirect communication with a sensor and/or 
an interface device, namely the controller can be associated 
via direct communication with the source of the indicative 
data (sensor and/or interface device), or be associated there 
with via a remote control device. 
0534. According to some embodiments, the system 
includes an inhaler device as described hereinabove, a 
controller as described hereinabove, and at least one sensor 
and/or a user interface as described hereinabove, each con 
figured independently to provide to the controller data 
indicative of at least one PD effect induced by the active 
agent in the Subject. 
0535 According to an aspect of some embodiments of 
the disclosure, there is provided a system that includes, 
without limitation: 
0536 a metered dose inhaler device for pulmonary deliv 
ering to a Subject at least one pre-determined vaporized 
amount of at least one pharmacologically active agent being 
in a plant material by controllably heating the plant material 
So as to vaporize a pre-determined vaporized amount of the 
agent from the plant; 
0537 at least one sensor for monitoring at least one 
pharmacodynamic effect in the Subject induced by the agent 
and/or a user interface device for inputting data obtained 
from at least one sensor for monitoring at least one phar 
macodynamic effect in the Subject induced by the agent; and 
0538 a controller associated with the inhaler device and 
with the at least one sensor. 
0539. In some embodiments, the controller used in the 
system described herein is configured to control the pre 
determined vaporized amount by controlling the heating of 
the Substance (e.g., plant material). Controllably heating the 
plant material is effected, for example, by controlling at least 
one of a heating temperature, a heating pattern (which part 
of the plant material to heat), a heating rate (how many times 
the plant material is exposed to heat), a heating duration 
(how long the plant material is exposed to heat in any given 
heating event), and any combination thereof. 
0540. In some embodiments, the controller is configured 
to control the pre-determined vaporized amount by control 
ling the airflow in the inhaler device, for example by 
controlling duct opening, valves and shutters in the inhaler 
device. 
0541. In some embodiments, the controller is configured 
to control the pre-determined vaporized amount by control 
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ling the timing of one or more inhalation events. For 
example, the pre-determined vaporized amount is delivered 
in more than one inhalation event, and the controller is 
configured to generate at least one alert signal to the Subject 
to use the inhaler device at indicated time points, at indicated 
time intervals and any other schedule so as to complete the 
pulmonary delivery of the pre-determined vaporized amount 
to the subject. 
0542. In some embodiments, by controlling the above 
mentioned heating and airflow parameters in the inhaler 
device, the controller is used to adjust the pre-determined 
vaporized amount So as to achieve a pre-determined phar 
macokinetic effect and/or a pre-determined pharmacody 
namic effect based on the pharmacodynamic effect. In some 
embodiments, the controller is configured for effecting the 
adjustment of the pre-determined vaporized amount in real 
time. 

0543. In general, the controller is used to carry out more 
complex treatment plans, such as a regimen, a delivery of 
more than one active agent, each having a different dose 
and/or regimen, and/or other dose and timing related adjust 
ments. In some embodiments, a controller can be configured 
for adjusting the regimen so as to achieve a pre-determined 
pharmacokinetic effect and/or a pre-determined pharmaco 
dynamic effect based on the pharmacodynamic effect. In 
Some embodiments, the controller is configured for effecting 
a pre-defined regimen that comprises delivering at least two 
pre-determined vaporized amounts. In some embodiments, 
the controller is configured for real-time adjustment of 
various operational settings of the inhaler device and param 
eters of the pulmonary delivery. 
0544. According to some embodiments, the system fur 
ther includes or may be in communication with a user 
interface device, which can be used to input information and 
data into the controller, and/or to display, transmit or oth 
erwise output data and information from the controller. In 
Some embodiments, the user interface comprises an output 
device for providing information to at least one of the 
following: the Subject, a practitioner, a memory unit and a 
remote device (a server, a display, a remote monitoring 
system/device and the like). In some embodiments, the user 
interface device includes a Smartphone device. A Smart 
phone may include a touchscreen, a microphone, a speaker, 
a GPS receiver, an accelerometer, a thermometer, a light 
detector and the like. 

0545. In some embodiments, the controller is configured 
for monitoring at least one of the at least one pre-determined 
pharmacokinetic effect and/or the at least one pre-deter 
mined pharmacodynamic effect, based on data received via 
the user interface device. Accordingly, the controller is 
configured for adjusting the pre-determined vaporized 
amount in real-time. 

0546 FIG. 9 is a schematic diagram of a system com 
prising an MDI device (also referred to herein as “inhaler 
device'), a physician interface and/or a patient interface, 
according to Some embodiments of the invention. 
(0547. In some embodiments, MDI device 901 is config 
ured to communicate with a physician interface 903 and/or 
with a patient interface 905. In some embodiments, MDI 
device 901 is configured to receive input from one or both 
of the interfaces 903 and/or 905. Additionally or alterna 
tively, MDI device 901 is configured to send output to one 
or both of the interfaces 903 and/or 907. 
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0548. In some embodiments, communication between 
the system components is performed via one or more data 
transfer means Such as a USB connection, a cable connec 
tion, a wireless connection, and/or any suitable wired and/or 
wireless communication protocol. 
0549. In some embodiments, communication between 
the system components is performed through one or more 
communication modules, such as communication module 
907 of MDI device 901, communication module 909 of 
physician interface 903, and/or communication module 911 
of patient interface 905. 
0550. In some embodiments, MDI device 901 comprises 
a controller913, configured, for example, to activate heating 
of the Substance to thereby vaporize the active agent, control 
the heating profile and/or activation of heat, control a 
cartridge feed mechanism of the MDI device, read data from 
a memory 919 of MDI device 901, control power usage, 
and/or other functions. In some embodiments, controller913 
communicates with a memory 919. Optionally, memory 919 
is configured to store prescription data, personal usage data, 
patient details, personal PD effects obtained from the 
patient, dose and/or regimen modifications, parameters 
obtained from the patient in response to a change in a dose 
and/or regimen, and/or other values or information. In some 
embodiments, controller 913 activates pulmonary delivery 
of the active agent according to dose and/or regimen data 
stored in memory 919. In some embodiments, memory 919 
is configured to store usage data and/or feedback data from 
the patient with respect to a specific dose and/or regimen 
and/or with respect to a pre-selected (desired) PD profile of 
the active agent in the patient. 
0551. In some embodiments, physician interface 903, 
comprising, for example, one or more of a controller 915, a 
memory 921 and/or a communication module 909, is con 
figured on a personal computer (tablet computer, laptop 
computer, desktop computer, or others), a mobile device 
Such as a Smartphone, a handheld device, a wearable device, 
a wrist device or an integrated eyewear device, a clinic or 
hospital monitor and/or any other suitable device. Option 
ally, the physician is provided with remote access to MDI 
device 901. Additionally or alternatively, physician activates 
MDI device 901 directly. In some embodiments, the physi 
cian pre-programs (pre-calibrates or presets) MDI device 
901 with a pre-determined vaporized amount (dose and/or 
regimen) Suitable for an individual patient. In some embodi 
ments, data is sent from physician interface 903 to patient 
interface 905, for example for instructing the patient or for 
effecting preset adjustments. 
0552. In some embodiments, patient interface 905, com 
prising, for example, one or more of a controller 917, a 
memory 923 and/or a communication module 911, is con 
figured on a personal computer (tablet computer, laptop 
computer, desktop computer, or others), a mobile device 
such as a smartphone, and/or on MDI device 901 itself. 
0553. In some embodiments, patient interface 905 
receives an input 929. The input may be received from one 
or more of the patient, the physician interface, the database 
server, the MDI device. Examples of various types of inputs 
may include a dose and/or regimen defined by the physician 
and received on the physician interface, a current personal 
PD effect of the patient, inserted by the patient and/or 
obtained from the patient, personal usage statistics recorded 
for example on the database server and/or on the memory of 
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the MDI device, an indication of inhalation duration and/or 
inhalation volume sensed by the MDI device, and/or other 
types of input. 
0554. In some embodiments, patient interface 905 com 
prises a display 927. Optionally, the display is an interactive 
display, for example a touch screen of a Smartphone, a 
handheld device, a wearable device, a wrist device or an 
integrated eyewear device. 
0555. In some cases, certain functions such as transfer 
ring data to the physician, accessing the database to acquire 
information Such as user/patient instructions, and/or other 
functions are enabled by patient interface 905, while other 
function Such as modifying the pre-determined vaporized 
amount (dose) and/or regimen (plurality of doses), viewing 
protocols of other patients, and/or other functions are not 
permitted by patient interface 905. Optionally, the physician 
sets the patient interface access definitions per an individual 
patient. 
0556. In some embodiments, patient interface 905 and/or 
MDI device 901 are configured to notify the patient every 
time a pulmonary delivery (an inhalation) is due. 
0557. Optionally, the notice is provided automatically 
based on a scheduled regimen stored in the memory. Addi 
tionally or alternatively, the notice is set by the patient. 
Additionally or alternatively, the notice is issued by the 
physician. 
0558. In some embodiments, one or more of the system 
components communicates with a database server 925, by 
receiving input from the database and/or sending out infor 
mation to the database. In some embodiments, the database 
comprises individual data of the patient, for example includ 
ing medical history of the patient, data transmitted by MDI 
device 901, input data from the physician, input data from 
the patient, and/or other information. Optionally, the data 
base server is configured to perform calculations on the data. 
In some embodiments, database server 925 comprises col 
lective data, including, for example, one or more of clinical 
experiment results, results of other patients, research data, 
and/or other data. Optionally, database server 925 commu 
nicates with a plurality of treatment systems being used by 
various patients. Data from various interactions between 
patients and the MDI device is collected in the central 
database, continuously learning individual usage patterns of 
patients and recommending dose and/or regimen accord 
ingly. Utilizing the collective user database may improve 
generating of accurate predictive dose and/or regimen for 
current and new patients, improving the overall therapeutic 
Success rate of the treatment. 
0559. In some embodiments, according to personal feed 
back data obtained from the patient using MDI device 901 
and/or by patient interface 905, the pre-determined vapor 
ized amount (dose and/or regimen) is automatically modi 
fied by controller 917 of the patient interface and/or by 
controller 913 of the MDI device to compensate for inad 
equate settings or misuse of the MDI device, for example in 
a situation in which the patient does not use the MDI device 
when instructed to, and/or use the MDI device is carried out 
at a timing different than the preset regimen. One or more 
actions may be taken in response, for example postponing 
the next dose, increasing or decreasing the next dose (and/or 
following doses), and/or otherwise altering the regimen. 
0560. In some embodiments, a patient using MDI device 
901 may wish to schedule their dose and/or regimen in a way 
in which possible adverse effects least interfere with the 
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patient’s daily activities. While certain adverse effects are 
tolerable in a home setting or at certain time of day, and are 
an acceptable trade off for symptom relief, these adverse 
effects may be undesirable when the patient is engaged in 
activities such as driving, attending a meeting, and/or other 
activities. Optionally, using patient interface 905 and/or by 
directly activating MDI device 901, the patient schedules a 
dose and/or regimen in a manner that least interferes with 
their planned activities. 
0561 Additionally or alternatively, MDI device 901 and/ 
or patient interface 905 are configured to actively impose a 
certain dose and/or regimen, for example based on input 
from the patient. In an example, the patient inserts their 
planned daily activities and timing of those activities, and 
the dose and/or regimen is automatically modified accord 
ingly. Optionally, the dose and/or regimen is automatically 
modified to ensure that the patient is in a suitable condition 
to perform the planned activity, for example ensuring that 
during driving the level of an adverse effect is relatively low 
or not perceived. 
0562. In some embodiments, the patient may voluntarily 
modify the dose and/or regimen, for example using patient 
interface 905. Optionally, the extent of modifications is 
limited, to prevent a condition in which the patient is at risk, 
for example preventing overdosing. 
0563. In some embodiments, the patient may simply use 
MDI device 901, even when not specifically instructed to. In 
Such a case, the next dose and/or regimen may be automati 
cally modified in response to the usage. Optionally, the 
patient is notified about modifications in the dose and/or 
regimen through patient interface 905. Additionally or alter 
natively, the physician is notified about Such changes, for 
example through physician interface 903. 
0564 FIG. 10 is a flowchart of a method for prescribing 
a regimen to a patient using an MDI device for delivery of 
at least one active agent, according to some embodiments of 
the invention. 
0565. In some embodiments, a physician may decide to 
treat a patient by effecting a pulmonary delivery of one or 
more active agents by an MDI device (1001). 
0566 In some embodiments, patient data such as one or 
more of for example, PK variables (e.g., age, gender, BMI 
etc.), pathophysiological status, pharmocogenetic and/or 
pharmacogenomic variables and/or other parameters are 
inserted to the system (1003), for example by the physician 
and/or other clinical personnel. Optionally, the patients 
parameters and personal variables are inserted using the 
physician interface. 
0567. In some embodiments, a suggested dose and/or 
regimen is generated (1005). Optionally, the dose and/or 
regimen is generated automatically, for example by Software 
of the physician interface. Additionally or alternatively, the 
dose and/or regimen is planned by the physician. In some 
embodiments, the dose and/or regimen is generated by 
matching the inserted patient data to a pre-defined dose 
and/or regimen using data from a database, or according to 
personal feedback data, or for example according to a look 
up table. 
0568. In some embodiments, a simulation of an expected 
PK/PD profile of the patient for the selected dose and/or 
regimen is produced (1007). In some embodiments, an 
expected PK/PD profile, including for example therapeutic 
effects and/or adverse effects is simulated. In some embodi 
ments, by correlating between the pharmacodynamic profile 
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and/or pharmacokinetic profile and the patient’s personal 
data, a therapeutic window is selected. Optionally, the 
PK/PD profile simulations and/or the pre-selected therapeu 
tic window are graphically displayed to the physician, for 
example on a display of the physicians interface. When 
considering the simulations, a physician may decide to 
modify the dose and/or regimen to better Suit (personalized) 
it to the patient (1009). In some cases, the physician may 
decide to change proposed dose and/or regimen parameters 
Such as one or more of dose, dosing, regimen or total 
treatment duration, and/or other treatment parameters. 
0569. In some cases, treating includes administering two 
or more Substances, simultaneously or sequentially, to obtain 
a desired therapeutic effect in the patient. The system, 
according to Some of any of the embodiments of the present 
disclosure, provides the ability to use the MDI for delivering 
more than one pharmaceutically active agents (from one or 
more substances) at any ratio or pre-determined vaporized 
amounts so as to exhibit a pre-selected PD profile (e.g., 
maintaining an individual patient within the therapeutic 
window calculated per the patient). In some embodiments, 
different doses are selectively administered according to a 
regimen so as to prevent adverse effects while still allevi 
ating symptoms. 
0570. In some embodiments, the selected (and optionally 
refined) dose and/or regimen is prescribed to the patient 
(1011). 
0571. In some embodiments, as a follow up and over a 
time period in which the patient is treated (e.g., over several 
hours, over a day, over a week, over a month, and/or 
intermediate, longer or shorter periods), the physician 
receives one or more indications such as indications relating 
to the patient's general usage of the device, indications 
relating to dose and/or regimen administered to the patient, 
Substance consumed by the patient, one or more personal PD 
effects of the patient, for example relating to the presence of 
adverse effects, such as the psychoactive level and/or indi 
cations relating to the symptom intensity Such as the pain 
level, and/or a level of one or more biomarkers and/or other 
indications (1013). Optionally, one or more indications are 
provided in real-time. Additionally or alternatively, the 
indications are provided at the end of a pulmonary delivery 
of the agent. Additionally or alternatively, the indications are 
provided on demand of the physician. Additionally or alter 
natively, the patient decides when to send indications to the 
physician. 
0572. In some embodiments, the indications are trans 
mitted to the physician by the MDI device and/or by the 
patient interface, automatically and/or in response to an 
instruction from the physician and/or the patient. Optionally, 
one or more indications are stored in the database for future 
reference. 

0573. In some embodiments, based on the provided indi 
cations, the dose and/or regimen is adjusted or otherwise 
modified (1015). Optionally, modification is performed in 
real-time. In some embodiments, a specific dose and/or 
regimen is modified, optionally in real-time. In some 
embodiments, the dose and/or regimen is modified while 
taking into account upper and lower PD effect limits defined 
individually per the patient. An upper limit may allow dose 
and/or regimen above which substantial adverse effects are 
present. A lower limit may allow dose and/or regimen below 
which a symptom, which was intended to be treated by 
delivery of the active agent, is not sufficiently alleviated. 
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0574 FIGS. 11A, 11B, 11C and 11D are a schematic 
diagram (FIG. 11A) and print screens (FIGS. 11B, 11C and 
11D) of a physician interface for selecting and prescribing a 
dose and/or regimen to a patient, according to some embodi 
ments of the invention. 

(0575 FIG. 11A illustrates a general display 1107 of a 
physician interface. In some embodiments, patient data is 
inserted by the physician through input 1109. 
0576. In some embodiments, a graphical display of an 
expected and/or pre-selected pharmacokinetic profile 1111 
and/or an expected and/or pre-selected pharmacodynamic 
profile 1113 is presented to the physician. Optionally, one or 
more of the profiles are shown, separately or together, with 
respect to a time series 1115, including, for example, a 
duration (e.g., an hourly scale) over which a patient is 
treated. In some embodiments, a therapeutic window 1117 is 
defined, setting an upper limit 1119 and a lower limit 1121. 
0577. In some embodiments, the dose and/or regimen is 
selected so as to have the expected and/or pre-selected 
PK/PD profiles fit within a range of the therapeutic window 
1117. 

0578. In some embodiments, a limit is defined as a 
constant value, presented as a straight line, for example as 
shown in FIG. 11A. Alternatively, a limit may comprise a 
varying set of values, and be presented as a curved line. For 
example, lower limit 1121 represents a desirable therapeutic 
effect, upper limit 1119 represents an acceptable adverse 
effect, and a higher C threshold of the pharmacokinetic 
profile may be set for an initial part of the treatment, for 
example to accelerate symptom relief, and the C thresh 
old may decrease as the treatment continues as desired. In 
Some embodiments, a dose and/or regimen is selected and/or 
adjusted to achieve an initial build up of the active agent in 
the patient, for example at an initial part of the treatment, 
and then to provide on-going dosing for maintaining the 
patient in a steady state (maintenance dosing). In general, an 
initial build up of the agent is based on a relatively large 
amount of the agent compared to the amounts given at the 
maintenance dosing. 
0579. In some embodiments, for example when refining 
a pre-determining vaporized amount of the agent (dose 
and/or regimen) for an individual patient, a physician may 
perform one or more of raising and/or lowering of limit 1119 
and/or limit 1121, raising and/or lowering the peaks of 
profile 1113 and/or of profile 1111, extending and/or short 
ening a treatment duration along the time axis, and/or other 
modifications. 

0580. It is noted that the graphic representation is shown 
herein as an example, and that various graphic representa 
tions such as a bar graph may be used. In some embodi 
ments, the profile 1111 and/or profile 1113 may be presented 
in a non-continuous manner, for example as a set of points. 
0581 FIG. 11B illustrates a simulation of an expected 
pharmacokinetic profile of a patient using a pre-determined 
vaporized amount delivered according to a pre-determined 
regimen, according to some embodiments. In this example 
for a physician interface screen, a physician may fill in 
patient data 1101 (Such as gender, weight, height, adminis 
tered drug, patient ID and/or other data), and obtain a 
pharmacokinetic profile extrapolation of the individual 
patient, as shown for example by graph 1103, simulating the 
plasma concentration of an active agent in the patient over 
time. 
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0582 Similarly, FIG. 11C illustrates an expected phar 
macodynamic profile extrapolation 1105 of the individual 
patient, showing an adverse effect level in the patient over 
time. 
0583 FIG. 11D shows a physician interface print screen, 
according to some embodiments of the invention. A simu 
lated pharmacokinetic profile is represented by graph 1103 
and a simulated pharmacodynamic profile is represented by 
graph 1105, which are displayed on a time series axis 1115, 
in this example representing an 8-hour period. A pharma 
codynamic parameter Scale of the patient is visually divided 
into sections indicating, for example, an “in pain' State 
(below a therapeutic effect level), indicating “optimum 
state (within the therapeutic window) and indicating, for 
example, "psychoactive' state (above an adverse effect 
level) as defined per the individual patient, and the simulated 
PK/PD profiles as graphs are shown with respect to these 
sections. In this simulation, a first dose is provided at 8:00, 
resulting in a change of both the pharmacodynamic and 
pharmacokinetic parameters, going up from the “in pain' 
section into the “optimum’ section. A second dose, provided 
at 11:00, is shown to maintain the patient within “optimum 
(the therapeutic window). 
0584 FIG. 12 is a flowchart of a method for obtaining 
feedback data from a patient and modifying/adjusting a dose 
and/or regimen accordingly, according to some embodi 
ments of the invention. 
0585. In some embodiments, a personal PD effect of the 
patient is obtained (1201). 
0586. In some embodiments, the PD effect relates to an 
adverse effect such as a psychoactive level, a therapeutic 
effect Such as a pain level, and/or a change in any of those 
levels thereof. The PD effect may include an absolute 
quantification of the level, and/or a relative quantification of 
the level, assessed, for example, with respect to a level 
measured before a delivery of single dose and/or before a 
delivery of dosing and/or regimen. The PD effect may be 
obtained before, during and/or after a delivery of single dose 
and/or before, during and/or after a delivery of dosing and/or 
regimen and/or before, during and/or after a general time 
period over which treatment is provided to the patient. 
0587. In some embodiments, the PD effect is provided 
directly by the patient, for example using the patient inter 
face. In some embodiments, the patient can manually adjust 
a visual representation of the PD effect, based on a personal 
determination of the level of the PD effect. In an example, 
the patient may raise or lower a bar on a graph indicating a 
pain level, for example on a touch screen of a cellular phone 
and/or any other personal device on which the patient 
interface is configured. 
0588. In some embodiments, patients who are unable to 
articulate levels of the PD effect may utilize an interactive 
set of tools to assist them in determining their current level 
of the PD effect, for example as further described herein. 
0589 Additionally or alternatively to a conscious, per 
sonally perceived PD effect indicated by the patient, a 
personal PD effect such as a biomarker is obtained by the 
patient interface and/or by the system, for example using a 
sensor. In some embodiments, one or more standard com 
ponents of a cellular phone and/or personal computer on 
which the patient interface is configured as acts as a sensor 
for obtaining the parameter. Some components which may 
be used as sensors for obtaining PD effects from the patient 
may include: a touch screen, may be used for example to 
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assess dexterity, eye-hand coordination, and/or a memory 
and cognition state; a gyroscope, accelerometer, proximity 
sensor and/or gesture sensor Such as IR sensor may be used, 
for example, to assess motor skills; a camera and/or light 
Source may be used, for example, to detect visual tracking, 
saccade variance, eye vascular expansion, pupil dilation 
and/or pulsation; an RGB illumination may be used, for 
example, to assess environmental perception; a magnetom 
eter and/or GPS may be used, for example, to assess 
orientation; a speaker and/or microphone may be used, for 
example, to assess auditory and/or vocal skills; a tempera 
ture and/or humidity sensor may be used, for example, to 
assess a body temperature. 
0590. In some embodiments, the MDI device is config 
ured to obtain personal feedback data. In an example, the 
MDI device comprises a flow sensor and/or a pressure 
SSO. 

0591. Optionally, a breathing related indication of the 
patient is obtained using the flow and/or pressure sensor. In 
Some embodiments, the sensor is adapted to detect a volume 
of inhalation. Since a correlation may exist between inha 
lation volume and a PD effect, such as a pain level, in some 
embodiments, a flow and/or pressure measurement is initi 
ated to determine a PD effect in the patient. 
0592. Once one or more personal PD effects are obtained, 
the dose and/or regimen may be modified accordingly 
(1203). In some embodiments, the dose and/or regimen is 
modified, on one hand, to improve or otherwise change a 
condition of the patient based on the provided indication, 
and, on the other hand, to achieve a pre-selected pharma 
codynamic profile, such as maintaining the patient within 
the therapeutic window between a lower limit of a thera 
peutic effect that provides symptom relief, and a higher limit 
of an adverse effect in which the adverse effect level is still 
tolerable. In some embodiments, the MDI device can be 
configured such that when below a minimal therapeutic 
effect, input by the patient may increase the dose and/or 
adjust the regimen in frequency and/or in quantity. Option 
ally, the dose and/or regimen is modified to obtain a level 
above a minimal therapeutic effect. Additionally or alterna 
tively, the dose and/or regimen is modified as much as the 
maximal level of an adverse effect permits. 
0593 FIGS. 13A, 13B, 13C, 13D and 13E are print 
screens of a patient interface (FIG. 13A, FIG. 13C and FIG. 
13E), and graphic representations of an expected pharma 
codynamic and pharmacokinetic profiles of the patient 
before and after input of personal PD effect of the patient is 
obtained (13B and 13D respectively), according to some 
embodiments of the invention. 

0594 FIG. 13B presents an example for a calculated 
3-hours regimen for a certain patient (Patient X, 35 years old 
and has a BMI of 22). According to an example for a 
calculated regimen, to maintain Patient X within the thera 
peutic window for 3 hours effected a PK profile presented by 
the red curve in FIG. 13B, Patient X is required to be 
Subjected to pulmonary delivery of an active agent using a 
metered-dose MDI device according to some embodiments 
of the present disclosure, at the following times and doses: 
00 minutes—1.2 mg: 10 minutes—1.0 mg; 60 minutes—0.5 
mg. The blue curve represents an example for a calculated 
PD profile at the indicated doses. As seen, the calculated 
regimen maintains Patient X within limit levels, namely 
below the adverse effect level and above the therapeutic 
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effect level, namely at a therapeutic window 1303 ranging 
between 2.5 to 7.5 on the adverse psychoactivity effect scale. 
0595. In FIG. 13C, during and/or after treatment, Patient 
X indicates a wish to alter the adverse effect limit, for 
example by raising a psychoactivity level bar 1301 on the 
patient interface screen. By raising the bar, the patient may 
indicate he is willing to increase the tolerable level of an 
adverse psychoactive effect. The therapeutic window, as 
shown in FIG. 13D, is then redefined based on the patients 
input for example, the window is narrowed to a range of 
2.5 to 5 on the psychoactivity scale. The currently admin 
istered dose and/or regimen may then be modified accord 
ingly. For example, a pre-determined vaporized amount that 
is planned for pulmonary delivering at, for example, 60 
minutes from the initial pulmonary delivering is reduced 
from 0.5 mg to 0.3 mg, in attempt to lower the level of an 
adverse effect (psychoactive effect) the patient is experienc 
1ng. 
0596. In some embodiments, the dose and/or regimen is 
automatically modified, based on the patients input. Addi 
tionally or alternatively, the patient input and/or the simu 
lated profiles are transferred, automatically and/or on 
demand of the patient, to the physician, and the physician 
modifies the regimen. 
0597. It is noted that the sensitivity of a patient to the 
therapeutic and/or an adverse effect may vary throughout the 
day for a patient, e.g., demonstrating higher pain sensitivity 
in the evening, diminished cognitive abilities in the morning, 
thus less susceptive to a therapeutic effect in the evening, or 
more susceptive to an adverse effect in the morning. 
0598. Additionally or alternatively to an adverse effect 
level, a patient may indicate their therapeutic effect level 
and/or other conditions, and the dose and/or regimen will be 
modified accordingly. 
0599 FIG. 13E shows a patient interface application 
including an adjustable slider 1305, moveable by the patient. 
In some embodiments, the application presents to the patient 
an estimation of a current condition, calculated based on one 
or more of following: the pre-determined dose and/or regi 
men, previous input obtained from the patient, for example 
including biomarkers and/or other direct and/or indirect 
personal PD effects, treatment and effect history for the 
individual patient, usage record of the patient, a medical 
condition of the patient, information from a collective data 
base, and/or other information. 
0600. During treatment and/or following treatment, the 
patient may drag the slider to reflect their perceived PD 
profile. For example, if the patient experiences a complete 
therapeutic effect (e.g., patient is no longer in pain), the 
patient may move the slider to an "optimal’ state (e.g., to a 
“psychoactive' state). 
0601. Using input obtained from the patient, the patient 
interface may automatically modify the next dose and/or 
regimen. In some embodiments, an indication of the modi 
fication 1307 is displayed to the patient, for example noti 
fying the patient that the next dose is increased in amount. 
Optionally, the application is configured to request confir 
mation 1309 from the patient to change the dose and/or 
regimen. 
0602. In some embodiments, the input from the patient 
and/or the modified settings are automatically transferred to 
the physician interface. In some cases, the physician may 
decide to manually change the newly defined dose and/or 
regimen settings. 
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0603 FIG. 14 is a flowchart of a method for measuring 
one or more biomarkers using a personal portable device 
and/or using the MDI device, and modifying the dose and/or 
regimen accordingly, according to Some embodiments of the 
invention. 

0604. In some embodiments, one or more biomarkers are 
measured (1401). In some embodiments, the biomarkers 
indicate the existence and/or extent of adverse effects in a 
treated patient. Optionally, the biomarker measures are used 
for determining a therapeutic window for an individual 
patient, and/or for controlling the dose and/or regimen to 
maintain the patient within the therapeutic window. 
0605 Adverse effects, such as cognitive impairment and 
other psychoactive effects, may differ between patients 
given various genetic and biological traits. Therefore, in 
some embodiments, individual biomarkers, such as CNS 
biomarkers, are obtained from the patient, using, for 
example, one or more sensors in the system, and/or one or 
one more sensors configured in the patient interface device, 
Such as cellular phone sensors for example as described 
hereinabove. 

0606 Non-invasive biomarker assessment methods may 
include one or more of Saccadic eye movement assessment 
(such as Saccadic movement), memory testing, adaptive 
tracking, finger tapping assessment, body Sway assessment, 
visual analog scale match, and/or other assessment methods. 
0607. In some embodiments, various known in the art 
non-invasive biomarker tests such as cognitive tasks may be 
performed, including, for example, reaction time, attention, 
visuospatial span, name recall, narrative recall, face recall, 
name-face association, construction, Verbal fluency, object 
naming, implicit memory, logical reasoning and/or other 
cognitive tasks. 
0608. In some embodiments, the biomarker measures are 
communicated to the physician (1403). Optionally, the PD 
effect measures are stored in a memory of the MDI device 
and/or a memory of the patient interface. Additionally or 
alternatively, the PD effect measures are uploaded to a 
database. Optionally, the PD effect measures are compared 
to PD effect measures stored in the database, including, for 
example, previous PD effect measures of the individual 
patient, PD effect measures of other patients, PD effect 
measures from literature, etc. 
0609. In some embodiments, the dose and/or regimen is 
modified according to the PD effect measures (1405). 
0610 FIGS. 15A, 15B and 15C are print screens of a 
patient interface comprising various applications for obtain 
ing PD effect data and/or for assisting a patient in determin 
ing a vaporized amount of the agent (dose and/or regimen), 
according to some embodiments of the invention. 
0611. In the application shown herein by way of example, 
which may be installed on a personal portable device such 
as a cellular phone and/or a tablet computer, a patient 
interactively performs one or more tasks, which may be 
incorporated as a part of a game or the like, based on a 
personal PD effect which can be assessed based on the task. 
In some embodiments, an adverse effect level. Such as a 
psychoactive level of the patient, is automatically deduced 
by the application. Additionally or alternatively, the appli 
cation assists the patient in articulating their perceived 
therapeutic and/or adverse effect, which can then be pro 
vided as an input to the system. 
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0612. The tasks shown herein for example include track 
ing a target with a finger (FIG. 15A), visually tracking a 
target (FIG. 15B), aligning a target (FIG. 15C). 
0613. Other applications may include various personal 
PD effect measurements using activities and methods known 
in the art, such as simulated driving, card sorting, arithmetic 
skill testing, time estimation, symbol copying, adaptive 
tracking, reaction time, picture and/or wording skills, and/or 
other applications, for example as described hereinabove. 
0614 FIG. 16 is a schematic diagram of a metered dose 
MDI device configured to provide automated controlled 
pulmonary delivery of one or more active agents, according 
to some embodiments of the invention. 

0615. In some embodiments, device 1601 comprises sub 
stance dispenser 1603, e.g., a dispenser for the Substance 
that contains the pharmaceutically active agent and allows 
the pharmaceutically active agent to be vaporized therefrom. 
In some embodiments, the Substance dispenser comprises, or 
is in communication with, a source of at least one Substance 
from which the active agent originates, and a mechanism for 
processing the Substance to obtain a deliverable active agent, 
for example as described hereinabove. 
0616) The substance may comprise various forms, such 
as, for example, a solid bulk, Solid particles or a powder. 
Optionally, the Substance is contained within a cartridge, a 
capsule, and/or other containers. In some embodiments, the 
processing mechanism includes one or more of for example, 
heating (e.g., for vaporizing), turning to aerosol, causing a 
chemical reaction, for example by mixing with other mate 
rials, releasing Substance from a container Such as by 
breaking open a capsule, pressure propellant, mobilizing 
and/or other types of processing. Alternatively, the active 
agent is already in a ready to use form and does not require 
any processing before delivering to the user by heating the 
Substance. 

0617. In some embodiments, MDI device 1601 com 
prises input module 1605. Optionally, input module 1605 is 
configured to receive data pertaining to a dose and/or a 
regimen according to which the active agent will be deliv 
ered to the patient. Additionally or alternatively, input mod 
ule 1605 is configured to receive one or more indications 
from a sensor (not shown in this figure), comprised within 
device 1601 and/or configured externally to device 1601. 
0618. In some embodiments, MDI device 1601 com 
prises a controller 1607, configured to initiate and/or modify 
and/or cease the pulmonary delivery of the pharmaceutically 
active agent. In some embodiments, controller 1607 operates 
Substance dispenser 1603, for example activating heating of 
the Substance by a heating element. In some embodiments, 
controller 1607 activates delivery of a pre-determined 
vaporized amount of the agent, Such as the dose and/or 
regimen received as input. In some embodiments, controller 
1607 controls the flow of the active agent, for example by 
activating one or more valves. In some embodiments, the 
controller is adapted to release the agent based on a current 
flow rate. 

0619. In some embodiments, MDI device 1601 com 
prises an output 1609. Optionally, output 1609 is configured 
as a mouthpiece to be engaged by the patient. Alternatively, 
to a mouthpiece, output 1609 may be configured as a 
breathing mask, a pacifier-like attachment for infants, and/or 
other structures suitable for delivering the flow of vapors to 
the patient. 
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0620. In some embodiments, components of device 1601 
Such as the Substance dispenser and/or the controller and/or 
other components are contained within a housing 1611. 
Optionally, the housing is shaped and sized to be used as a 
handheld device. 
0621. In some embodiments, MDI device 1601 com 
prises a flow control mechanism. 
0622 Optionally, the flow of vapors is controlled using 
one or more valves. In some embodiments, the flow is 
selected and/or modified per the individual patient, for 
example by timing the delivery and allowing flow of the 
active agent to the patient only during inhalation of the 
patient, indicated for example by a sensor incorporated in 
the MDI device. In some embodiments, the device is con 
figured to modify the flow to allow the patient to instinc 
tively identify when to cease inhalation, inhale deeper, 
and/or otherwise change the breathing rhythm and/or inten 
sity. In an example, a pulse of increased flow Volume is 
delivered by the device to indicate to the patient to cease 
inhalation. 
0623. In some embodiments, the flow is selected and/or 
modified to reduce an amount of active agent that remains 
trapped within the outflow tract of the device, and is not 
delivered to the patient. In some cases, the amount of 
trapped active agent is reduced to a known, predefined 
amount by controlling the flow. 
0624. In some embodiments, the flow is controlled by 
controller 1607. Optionally, the flow is controlled according 
to data received on input module 1605, data acquired by a 
sensor, and/or other indications. 
0625. A potential advantage of a device comprising a 
flow control mechanism which is operable per an individual 
patient may include improved accuracy of delivery to the 
patient, with respect to timing and/or pre-determined vapor 
ized amounts of active agent delivered by the device, 
improving the performance of the system/MDI device. 
0626 FIG. 17A is a schematic diagram of a configuration 
of an MDI device 1701, according to some embodiments of 
the invention. 
0627. In this configuration, the substance dispenser 1703 
comprises a substance cartridge 1705, a heating element 
1707, and a feeder 1709 which moves the substance car 
tridge relative to the heating element 1707, for example to 
be in contact with or in proximity to the heating element. 
0628. In some embodiments, the heating element is con 
figured to provide localized heating, for example by con 
duction, convection and/or radiation. In some embodiments, 
a Substance is heated Sufficiently quickly to a temperature 
Suitable for forming vapors of a vaporizable pharmaceuti 
cally active agent contained therein. In some embodiments, 
the Substance is organized as a moving element, which can 
be selectively and/or locally activated. Optionally, the sub 
stance is organized into compacted shapes. Optionally, each 
shape represents a pre-determined vaporized amount. 
0629. In some embodiments, the vapors released from the 
substance collect within a vapor chamber 1711, from which 
they travel to the patient through an outflow tract. Option 
ally, a valve 1713 is positioned along the tract to control the 
rate of flow. 
0630. In some embodiments, device 1701 comprises a 
mouthpiece 1715 from which the vapors are delivered to the 
patient in response to inhalation. Alternatively, mouthpiece 
1715 can be attached to other elements, for example, to a 
mask and/or nasal cannula, optionally with Supplemental 
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oxygen, for example, to deliver therapy to debilitated 
patients. Optionally, mouthpiece is in fluid communication 
with valve 1713. 
0631. In some embodiments, device 1701 comprises a 
power source 1717, for example a battery, a manually wound 
spring, and/or a wall socket plug. 
0632. In some embodiments, device 1701 comprises a 
controller 1719, for example as described hereinabove, 
configured to control one or more of valve 1713, power 
source 1717, and/or the substance dispenser 1703 as a whole 
and/or separately control the components of the Substance 
dispenser. In some embodiments, controller 1719 verifies 
that a Substance cartridge is authorized for use. 
0633. In some embodiments, controller 1719 is in com 
munication with memory 1721, which can be read by the 
controller and/or be written in. 
0634 FIG. 17B shows a cartridge 1723, comprising a 
plurality of discrete substance cartridges 1725. Each car 
tridge 1725 contains one or more substances 1727 intended 
for vaporization (e.g. plant material), enclosed within a 
heating element 1729 which functions as the housing of the 
cartridge. In some embodiments, heating element 1729 is 
shaped as cage-like a net of wires which encases the 
Substance. In some embodiments, to vaporize the active 
agent, electrical current is passed through heating element 
1729, heating the substance contained within the specific 
individual cartridge. 
0635. According to some embodiments, the system pro 
vided herein includes at least one dose unit that includes 
plant material that contains the active agent. In some 
embodiments the system comprises a plurality of dose units, 
and the controller is configured to use at least one of the dose 
units for vaporizing the active agent from the dose unit. 
0636. In some embodiments, the system comprises a 
plurality of dose units, each of which comprises a plant 
material having a different composition of at least one 
pharmacologically active agent. In some embodiments a 
subset of the dose units have the essentially the same active 
agent(s) composition. In some embodiments, a plurality of 
does units have the same agents but at different amount 
ratios. According to some embodiments, the controller of the 
system is configured to select at least one of the dose units 
based on its active agent composition. For example, the 
controller can be used to select a dose unit having a plant 
material that includes one active, and then select another 
dose unit to vaporize a different active agent. The controller 
can also be used to effect a different heating temperatures for 
different durations so as to vaporizer different agents from 
the same dose unit, based on their varied vaporization 
temperatures. In some embodiments, the controller is con 
figured to select a sequence of dose units having the same or 
different composition for inhalation at the same time or in 
rapid succession, thereby providing a combination of agents 
and/or higher amount than can be delivered with a single 
dose unit. 

0637 Reference is now made to FIGS. 17C-D, which are 
schematic views of a dose unit 2300 (dosing substance 
vaporization cartridge), disassembled and assembled, 
according to Some embodiments. 
0638 FIGS. 17C-D present schematic illustrations of a 
dose unit (dosing Substance vaporization cartridge, or car 
tridge), according to some embodiments, showing dose unit 
2300 having substance 2304 containing one or more active 
agents and fitting into aperture 2303 in frame 2308 which 
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forms a part of housing 2301 (FIG. 17C), and a resistive 
heating element 2306 in thermal contact with and extending 
across two opposite surfaces of substance 2304 (FIG. 17D). 
In some embodiments resistive heating element 2306 
extends across only one surface of substance 2304, while in 
other embodiments it extends over more than two opposite 
surfaces thereof. 
0639. In some embodiments, pre-measured or known 
amounts of a Substance containing one or more active agents 
is assembled upon and/or within a dose unit 2300. Option 
ally, dose unit 2300 comprises: 
0640 substance 2304, optionally formed, for example, by 
flattening, for rapid vaporization; 
0641 mechanical support for substance 2304 (for 
example, support by enclosure within aperture 2303 in 
frame 2308 of housing 2301, which is optionally frame 
shaped); 
0642 means for facilitating transport of dose unit 2300 
(for example, latch mandibles 2302); and/or 
0643 means for heating (vaporizing) substance 2304 (for 
example, a resistive heating element 2306, for example a 
mesh). 
0644 Optionally at least a portion of dose unit 2300 
comprising at least a portion of Substance 2304 (or at least 
all heated portions of substance 2304), is permeable to the 
passage of air, Such that air may pass through the Substance 
when heating and carry with it the heat-vaporized agent. 
0645 Optionally, the dose unit is disposable. Potential 
advantages of a disposable dose unit include: containment of 
active agent residue for disposal; close integration of dosage 
Support and transport for reliable dosage transport within a 
dosing apparatus; and/or reduced need to maintain and/or 
monitor portions of the dosing system (such as a vaporizing 
heating element) which are subject to conditions that could 
degrade performance over time. 
0646) Optionally, the dose unit is for use in a single 
inhalation. Potential advantages of a single-use dose unit 
include improving the precision and/or reliability in con 
trolling the vaporized amount of the bioactive agent under 
inhaler settings. For example, the concentration and/or dis 
persal of an active agent in the substance 2304 may be 
controlled during manufacture at Some degree of precision. 
In general, the degree of variation in the output of the device 
(e.g., the amount of vaporized and inhaled active agent) may 
be maintained within a tolerance of less than +/-15% of the 
intended output. Other factors that may have an effect on 
variations in the device's output include ambient conditions, 
users use habits and user's current condition. 
0647. In some embodiments, dose unit 2300 comprises a 
housing 2301 having aperture or receiving chamber 2303. 
Optionally, housing 2301 comprises a flattened and elon 
gated strip, while receiving chamber 2303 comprises an 
aperture framed by the strip (frame 2308). During prepara 
tion of dose unit 2300, substance 2304 is inserted into 
receiving chamber 2303. Optionally, the substance is shaped 
to fit receiving chamber 2303 before or during insertion such 
that it conforms to the flattened shape of receiving chamber 
2303. It is a potential advantage for substance 2304 to be 
held in a flattened format, since a greater Surface area and/or 
uniform thickness potentially allow faster and/or more 
evenly distributed heating and/or airflow during vaporiza 
tion and delivery. 
0648. In some embodiments, substance 2304 dimensions 
are, for example, about 6x10 mm across the exposed surface 
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area, and about 1 mm thick. Optionally, the thickness of 
substance 2304 is in the range of about 0.1-1.0 mm, or a 
greater, lesser, or intermediate thickness. Optionally, the 
face area of substance 2304 is in the range of about 20-100 
mm; for example 20 mm, 40 mm, 50 mm, 60 mm, 80 
mm, or another greater, lesser, or intermediate face area. 
Substance 2304 is optionally formed into a square or sub 
stantially square shape (for example, about 8x8x1 mm); 
optionally substance 2304 is oblong with a side ratio of for 
example, 1:2, 1:3, 1:4, 1:10, or another larger, Smaller, or 
intermediate ration of side lengths. Optionally, Substance 
2304 is, for example, about 30x2x0.5 mm in dimension. 
Corresponding substance 2304 by weight is about 15 mg in 
some embodiments. In some embodiments, substance 2304 
weight is selected from within a range of about 1-100 mg. 
or another range having the same, larger, Smaller, and/or 
intermediate bounds. 

0649. It is a potential advantage to surround substance 
2304 with a framing housing 2301 for greater mechanical 
stability. For example, substance 2304 potentially comprise 
individual substance particles, such that substance 2304 is 
liable to shed particles, particularly if moved or bent. 
Enclosure within cartridge frame 2308 allows substance 
2304 to be moved within the system without applying 
stresses directly thereto. In some embodiments, the overall 
length and width of the cartridge is about 20x10 mm, or 
another larger, Smaller, or intermediate size. During manu 
facture, a framing housing is a potential advantage for 
formation of a substance sample of the correct size for fitted 
occlusion of a conduit through which airflows to pick up 
Volatiles released during heating of the Substance. 
0650. In some embodiments, vaporization of an active 
agent comprises heating by resistive heating element 2306 
or other form of resistive heating element. The resistive 
mesh optionally comprises a material which displays Sub 
stantial resistive heating; for example, nichrome (typical 
resistivity of about 1-1.5 LC2 m). FeCrAl (typical resistivity 
of about 1.45 LC2'm), stainless steel (typical resistivity of 
about 10-100 uS2 m), and/or cupronickel (typical resistivity 
of about 19-50 L.2 m). According to the choice of material 
(e.g., metal), parameters such as heating element length and 
width, thickness, aperture size and/or aperture pattern are 
adjusted to comprise a total resistance across the resistive 
heating element which is, for example, in the range from 
about 0.05-1 S2, 0.5-2 S2, 0.1-3 C2, 2-4C2, or within another 
range having the same, higher, lower, and/or intermediate 
bounds. 
0651 Optionally, during assembly, resistive heating ele 
ment 2306 is attached to housing 2301, in a position 
overlying substance 2304 on one or more sides. For 
example, the resistive heating element 2306 has a U shape 
that extends both sides of frame 2308 from dorsal surface 
2309A to fold around housing end 2311, and extend back 
along ventral surface 2309B. Optionally, resistive heating 
element 2306 extends around chamber 2303 Such that sub 
stance 2304 contained within chamber 2303 is enclosed by 
the heating element 2306. In some embodiments, resistive 
heating element 2306 (e.g. mesh) comprises a plurality of 
separate panels, for example, a panel on each side of the 
cartridge. Optionally, the panels are electrically connected, 
one to the other. A potential advantage of two-sided mesh 
enclosure of substance 2304 is increased speed and/or 
uniformity of vaporization upon application of a current to 
heating element 2306. In some embodiments, the heating 
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element is embedded wholly or partially within substance 
2304. Optionally, a heating element is embedded partially or 
wholly within frame 2308 of housing 2301; for example, the 
housing 2301 is originally molded with heating element 
2306 in place, and/or heating element 2306 is pressed into 
place under high temperature at another stage of manufac 
turing. 
0652. In some embodiments, resistive heating element 
2306 comprises a ratio of open (aperture) to closed (mesh 
material) surface area of between about 1:1 (50%) and 1:3 
(33%). In some embodiments, the ratio is in the range of 
about 10-20%, about 20-40%, about 30-50%, about 40-70%, 
about 60-80%, about 70-90%, or another range of ratios 
having the same, larger, Smaller, and/or intermediate 
bounds. In some embodiments, the apertures of the mesh are 
in the range of about 10 um, about 25um, 32 um, 50 um, 75 
um, 100 um, 200 um, 300-750 um, 700-1200 um, or another 
larger, Smaller, or intermediate range. Optionally, at least 
two apertures have different size and/or shape. In some 
embodiments, the mesh is a 400/0.03 316 stainless steel 
mesh, with 0.033 mm holes, 400 holes per square inch, 
wherein each hole is about 0.033 mm (33 um), a 0.03 mm 
thick wire. 

0653. In some embodiments, resistive heating element 
2306 comprises an etched resistive foil (for example a foil 
etched into a continuous ribbon or other shape, and backed 
by a polymer Such as polyimide and/or silicone rubber). 
Optionally a backed resistive foil is perforated through the 
backing to allow airflow during volatilization of the dosing 
Substance. In some embodiments, a fuse is added to the 
resistive foil, for example as an added component, and/or as 
a region of ribbon manufactured deliberately thin, so as to 
provide a method of destroying the heating element after use 
(by sending an appropriately high current through the heat 
ing element for a sufficient period of time). 
0654. In some embodiments, resistive heating element 
2306 is secured to cartridge housing 2301 by pressing the 
mesh onto the housing using a temperature high enough for 
the housing to melt and/or soften such that the mesh 
becomes embedded in the material of the housing. In some 
embodiments, the housing comprises an inert, thermally 
resistant, non-conducive material. In some embodiments, 
the housing material used comprises, for example, a liquid 
crystal polymer (LCP), polyether ether ketone (PEEK), 
Ultem, Teflon, Torlon, Amodel, Ryton, Forton, Xydear, 
Radel, Udel, Polypropylene, Propylux, Polysulfone, or 
another polymer material. 
0655. A potential advantage of LCP and/or PEEK is good 
resistance to temperature higher than a temperature needed 
to vaporize a Substance held in the cartridge. In some 
embodiments, bonding of mesh and housing occurs at a 
temperature of about 280° C. (or another temperature high 
enough to melt and/or soften LCP or PEEK). LCP and PEEK 
provide the potential advantage of good thermal stability at 
lower temperatures, for example, at a vaporization tempera 
ture of about 230° C. 
0656. A potential advantage of providing a heating ele 
ment, such as resistive heating element 2306, for each 
individual dose unit is to provide uniformity of performance 
between uses. Potentially, a portion of the bioactive agent 
with which a heating element comes into contact remains 
stuck to the heating element after cool down. This buildup 
has the potential to affect vaporization performance. Remote 
heating (by radiation and/or indirect conductance, for 
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example) potentially produces a system having relatively 
high thermal inertia (needing greater heating power) com 
pared to direct conductive heating by a contact electrode; the 
problem of contact electrode contamination is removed by 
designing it for single use. A lowered requirement for 
heating potentially increases safety and/or device longevity. 
Potentially, a lowered requirement for heating also lowers 
demands on power delivery, allowing embodiments with 
increased portability, greater charge life, and/or lowered 
expense (for example, for systems having battery-powered 
heating elements). 
0657. In some embodiments, dose unit 2300 (cartridge) 
comprises a locking member for use in cartridge transport. 
The locking member comprises, for example, latch mandible 
2302. The locking allows engagement by one or more 
matching members of a dosing system transport mechanism, 
for securing and/or movement of the cartridge. Cartridge 
movement and/or securing against unwanted movement 
may occur during the cartridge life cycle, for example: when 
the cartridge is placed into a queue of cartridges comprising 
a plurality of cartridges arranged for use, when the cartridge 
is advanced in the queue, when a cartridge is selected for 
use, when a cartridge is moved into position for use, when 
a cartridge is actually used, and/or when a cartridge is 
discarded, or, alternatively, moved to a “used position in the 
cartridge queue. 
0658. The produced vapors are optionally collected in a 
vapor chamber and delivered to the patient. 
0659 A potential advantage of individually heated car 
tridges may include more accurate control over the pre 
determined vaporized amounts of active agent being deliv 
ered to the patient, for example in comparison to a moving 
strip of cartridges heated by a stationary heating element. 
Individual loading and heating of a specific cartridge at 
certain timing may improve the accuracy of the MDI device. 
0660 FIG. 18 a flowchart of a method of treating an 
individual patient using a system according to FIG. 9, while 
maintaining the patient within a therapeutic window, accord 
ing to Some embodiments of the invention. 
0661. In some embodiments, the MDI device is pro 
grammed with a pre-determined vaporized amount (dose 
and/or regimen) (1801). Optionally, the dose and/or regimen 
is set in the inhaler device by the physician, manually (Such 
as by activating buttons on the device itself) and/or using the 
physician interface. Additionally or alternatively, the dose 
and/or regimen is set in the MDI device according to 
instructions sent from the patient interface. 
0662. In some embodiments, the MDI device is option 
ally configured for selecting at least one pre-determined 
vaporized amount for an inhalation session, which can 
include a plurality of inhalations, based on the dose units 
contents, and controlling at least one of heating and airflow 
in the device to control the pre-determined vaporized 
amount of an active agent provided to the user. In other 
words, based on the properties of the substance, which is 
packed into the dose unit, namely the amount of active 
agent(s) available therein for vaporization, the device can be 
configured to vaporize some or all of the available active 
agent(s) in the Substance in a single or a plurality of 
inhalations, wherein the controllability over the vaporized 
amount in each inhalation is afforded by control over the 
heating level and duration, and the airflows output and 
duration in the device. 
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0663. In some embodiments, the MDI device is activated 
to deliver the active agent to the patient (1803). In some 
embodiments, direct and/or indirect feedback data from the 
patient is obtained in real-time (1805). Optionally, feedback 
data is obtained during a pulmonary delivering (an inhala 
tion session). A treatment may typically start with a pulmo 
nary delivery, and end between 5-20 minutes thereafter, for 
example when the pre-selected pharmacodynamic profile 
has fully manifested for the active agent and/or at a later 
time. Additionally or alternatively, feedback data is obtained 
over a series of pulmonary deliveries, for example over a 
time period of 1 hour, 3 hours, 5 hours, 9 hours, 12 hours or 
intermediate, longer or shorter time periods. A protocol may 
include 5-10 pulmonary deliveries per day, in time intervals 
ranging between 15-180 minutes between successive pull 
monary deliveries. 
0664. In some embodiments, the feedback data which is 
obtained from the patient includes personal PD effects such 
as therapeutic effects, for example symptom intensity, and/or 
adverse effects, for example a psychoactive state of the 
patient. 
0665. In some embodiments, the patient interface inter 
acts with the patient to obtain the feedback data. In some 
embodiments, questions to the patient relating their current 
state are displayed on a screen, and the patient answers the 
questions. Such a question may be presented, for example, 
in the form of a bar indicating a pain level, for example, 
which the patient raises and/or lowers. Additionally or 
alternatively, feedback data is obtained by one or more 
applications, such as games, which the patient interacts with. 
Optionally, non-invasive biomarkers levels are estimated by 
analyzing the patients input when interacting with the user 
interface. Additionally or alternatively, feedback data from 
the patient is obtained by measuring various biomarkers 
using one or more sensors, for example by utilizing com 
ponents of a Smartphone, a handheld device, a wearable 
device, a wrist device or an integrated eyewear device, to act 
as non-invasive biomarker sensors. 
0666. In some embodiments, the personal PD effects are 
obtained periodically, for example semi-daily, daily, weekly, 
monthly, per demand Such as before a dose and/or a series 
of doses, before and/or after alterations in dosing and/or 
regimen, or others. 
0667. In some embodiments, in response to the PD 
effects, a dose and/or regimen is modified (1809). Option 
ally, the dose and/or regimen is modified to achieve a desired 
effect, for example reduce pain level of the patient, while 
maintaining the patient within a therapeutic window. In 
Some embodiments, the dose and/or regimen is iteratively 
modified by the patient interface. Modifications may take 
place a plurality of times, for example during, between or 
after one or more pulmonary deliveries, and/or over a total 
treatment time period (days, weeks, months, years) over 
which the patient is treated. The modification is limited by 
safety cutoffs, such as doses which may put the patient at 
risk. 

0668. In some embodiments, the patient interface and/or 
the MDI device remind the patient to perform one or more 
pulmonary deliveries (1811). Such a reminder may be pro 
vided as a visual signal (for example light indication), a 
Sound, a vibration, a notification on a portable/handheld 
device, e.g. Smartphone, a handheld device, a wearable 
device, a wrist device or an integrated eyewear device, or a 
combination thereof. 
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0669. In some embodiments, usage data of the patient is 
recorded and stored in the MDI device memory and/or in the 
patient interface memory. Optionally, the delivery of the 
active agent is modified, potentially in real-time, according 
to usage data. For example, in a case in which the patient 
missed one or more pulmonary deliveries, the dose and/or 
regimen may be automatically modified to set a delivery of 
for example, an increased amount of active agent in the 
following one or more pulmonary deliveries. 
0670. In some embodiments, any one or more of the 
actions described in 1801-1811 may be repeated. Advanta 
geously, obtaining personal PD effects and/or usage data 
from the patient repetitively may provide for ongoing adjust 
ment of the dose and/or regimen, providing a flexible, 
precise and accurate personalized treatment to the patient 
based on an actual effect of the treatment on the individual 
patient. 
0671. The dimensions and values disclosed herein are not 
to be understood as being strictly limited to the exact 
numerical values recited. Instead, unless otherwise speci 
fied, each Such dimension is intended to mean both the 
recited value and a functionally equivalent range Surround 
ing that value. For example, a dimension disclosed as “10 
um' is intended to mean “about 10 um'. 
0672. As used herein, numerical ranges preceded by the 
term “about’ should not be considered to be limited to the 
recited range. Rather, numerical ranges preceded by the term 
“about’ should be understood to include a range accepted by 
those skilled in the art for any given element in microcap 
Sules or formulations according to the present disclosure. 
0673. The term “about as used herein means within an 
acceptable error range for a particular value as determined 
by one of ordinary skill in the art, which will depend in part 
on how the value is measured or determined, i.e., the 
limitations of the measurement system. For example, 
“about can mean a range of up to 10%, more preferably up 
to 5%, and still more preferably up to 1% of a given value. 
Where particular values are described in the application and 
claims, unless otherwise stated, the meaning of the term 
“about is within an acceptable error range for the particular 
value. 
0674. The terms “comprises”, “comprising”, “includes”, 
“including”, “having and their conjugates mean “including 
but not limited to’. 
0675. The term “consisting of means “including and 
limited to. 
0676. The term “consisting essentially of means that the 
composition, method or microcapsules may include addi 
tional ingredients, steps and/or parts, but only if the addi 
tional ingredients, steps and/or parts do not materially alter 
the basic and novel characteristics of the claimed composi 
tion, method or structure. 
0677 As used herein, the singular form “a”, “an and 
“the include plural references unless the context clearly 
dictates otherwise. For example, the term “a compound' or 
“at least one compound may include a plurality of com 
pounds, including mixtures thereof. 
0678. As used herein the term “method’ refers to man 
ners, means, techniques and procedures for accomplishing a 
given task including, but not limited to, those manners, 
means, techniques and procedures either known to, or read 
ily developed from known manners, means, techniques and 
procedures by practitioners of the chemical, pharmacologi 
cal, biological, biochemical and medical arts. 
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0679. It is appreciated that certain features of the inven 
tion, which are, for clarity, described in the context of 
separate embodiments, may also be provided in combination 
in a single embodiment. Conversely, various features of the 
invention, which are, for brevity, described in the context of 
a single embodiment, may also be provided separately or in 
any Suitable Subcombination or as Suitable in any other 
described embodiment of the invention. Certain features 
described in the context of various embodiments are not to 
be considered essential features of those embodiments, 
unless the embodiment is inoperative without those ele 
mentS. 

0680 Various embodiments and aspects of the present 
disclosure as delineated hereinabove and as claimed in the 
claims section below find experimental support in the fol 
lowing examples. 

EXAMPLES 

0681 Reference is now made to the following examples, 
which together with the above descriptions illustrate some 
embodiments of the invention in a non limiting fashion. 

Example 1 

Pharmacokinetic Studies 

0682. A study was conducted in order to characterize the 
inter-individual variability of A-THC plasma levels during 
the absorption phase, upon using a hand-held metered-dose 
MDI device configured for pulmonary delivering pre-deter 
mined amounts of the active agent A-THC from a solid 
Substance (cannabis-derived plant Substance) upon heating 
the Substance. 
0683. The study was used to further evaluate the phar 
macodynamic effect of pulmonary delivery of A-THC on 
pain reduction from baseline using a 10 cm visual analog 
scale (VAS) pain scale (0 being no pain; and 10 being worst 
possible pain); for monitoring adverse effects, blood pres 
Sure and heart rate, and for estimating the degree of satis 
faction with the use of the MDI on a 0-10 scale. 
0684 Study Cohort: 
0685. The study was conducted at the Pain Research Unit 
of Rambam Health Care Campus in Haifa, Israel. Cohort 
patients were enrolled in the study after meeting the follow 
ing criteria: 

0686 (a) Aged 18 years or older. 
0687 (b) Suffering from neuropathic pain of any type 
for at least 3 months. 

0688 (c) Stable analgesic regimen for at least 60 days 
that included medicinal cannabis. 

0689 (d) Normal liver function (defined as aspartate 
aminotransferase level less than three times the normal 
level), normal renal function (defined as a serum crea 
tinine level lower than 133 umol/L), and normal hema 
tocrit (higher than 38%). 

0690 (e) Negative pregnancy test (defined by Bhuman 
chorionic gonadotropin pregnancy test), when appli 
cable. 

0691 (f) possession of a valid license from the Israeli 
Ministry of Health to receive medicinal cannabis. 

0692 Exclusion criteria were presence of significant car 
diac or pulmonary disease, history of a psychotic disorder, 
pregnancy or breastfeeding, or presence of a non-neuro 
pathic pain. 

Porta Sophia Exhibit 1033, Page 62 of 77



US 2017/O127727 A1 

0693 PK/PD Study Protocol: 
(0694. The PK/PD study was carried out based on a 
single-dose open-label design protocol. The medical history 
of all patients was evaluated, and they were physically 
examined by the study physician. Routine medications were 
continued throughout the trial. Patients were required to 
abstain from using cannabis for 12 hours prior to the trial. 
0695 Following 3 successful demonstrative pulmonary 
delivery, the participants inhaled a single dose vaporized 
from 15.1+0.1 mg of cannabis flos for about 3 seconds. 
0696 Blood samples were drawn immediately before and 
at 1, 2, 3, 4, 5, 15, 30, 60, 90 and 120 minutes after inhalation 
for monitoring plasma levels of A-THC and its active 
metabolite 11-hydroxy A-THC (11-OH-THC). The whole 
blood was collected in 13x75 mm purple-top Vacutainer(R) 
tubes containing EDTA. Samples were kept on ice and 
centrifuged within 30 minutes. Plasma was aliquoted into 
3.6 ml polypropylene Nunc cryotubes (Thomas Scientific), 
stored frozen at -20° C. and analyzed within 6 weeks. The 
plasma cannabinoids concentration analysis was performed 
at NMS Labs (Willow Grove, Pa., USA) by multi-dimen 
sional gas chromatography/mass spectrometry method. 
0697 Pain intensity reduction was assessed as a thera 
peutic effect by asking participants to indicate the intensity 
of their current pain on a 100 mm visual analog scale (VAS) 
between 0 (no pain) and 100 (worst possible pain) at 
baseline (prior to the inhalation) and at 20 and 90 minutes 
following the pulmonary delivery of the pharmaceutically 
active agent from cannabis. Adverse effects, in the form of 
psychotropic symptoms, were recorded at 5, 15, 30, 60 and 
120 minutes post pulmonary delivery, along with those 
spontaneously reported by the participants. Adverse effects 
were evaluated according to standardized criteria in terms of 
severity, frequency, duration and relationship to the study’s 
active agent. Adverse effects were graded using the NIH 
Division of AIDS table for scoring severity of adult adverse 
experiences. Blood pressure and pulse rate were also 
recorded before, during and after the pulmonary delivery. 
0698 Satisfaction from the experience of pulmonary 
delivery of vapors, compared to the current method of use 
(Smoking), was assessed by using a 100 mm VAS ruler 
anchored by “not at all” at 0 and “very much at 100 and 120 
minutes following treatment. 
0699 PK/PD Study Medication: 
0700. The crude substance employed was pharmaceuti 
cal-grade cannabis flos (Bedrocan BV. Veendam, The Neth 
erlands) containing 19.9% dronabinol (A-THC), 0.1% can 
nabidiol (CBD) and 0.2% cannabinol (CBN). The crude 
Substance was free of pesticides and heavy metal (less than 
0.2 ppm lead, less than 0.02 ppm mercury and less than 0.02 
ppm cadmium). Foreign materials (stalks, insects and other 
vermin) were removed from the crude substance. Microbio 
logical purity was confirmed (total aerobic microbial count 
of less than 10 CFU/gram, total yeast and moulds count of 
less than 10 CFU/gram and absence of P. aeruginosa, S. 
aureus and bile-tolerant gram negative bacteria). 
0701. The cannabis flos substance was gently grounded 
while retaining all compounds in raw form, resulting in a 
physically modified substance containing 20.4% of the 
active A9-THC. The grounded cannabis was provided in 
preloaded cartridges containing 15.10.1 mg each. 
0702 MDI Device: 
(0703. The study’s MDI device was a battery operated 
palm sized hand held metered dose MDI (Syde MDITM), 
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designed to vaporize multiple doses of pharmaceutically 
active agent(s), resulting in pulmonary delivery of vaporiz 
able active agent(s) (see, Background Art FIG. 1 and 
WO/2012/085919). The MDI consisted of a multi-cartridge 
daisy, cartridge counter, indication light and power Switch. 
Each cartridge was preloaded with pre-weighed 15.1+0.1 
mg of the Substance (cannabis floS) prepared as described 
above, each containing about 3.08+0.02 mg A-THC based 
on Substance analysis. The vaporization and pulmonary 
delivery process was instantaneously triggered by the inha 
lation force of the patient and lasted about 3 seconds. The 
transition to the next pulmonary delivery was performed by 
sliding the dose indicator. Each cartridge was heated to 
about 190° C. in about 470 ms, and was precisely sustained 
for 2.530 ms. The efficiency of the THC vaporization 
process was 52.7+2.7% (data not shown), indicating a low 
variability between pulmonary delivered doses. The device 
allowed for inhalation ranges between 1 to 30 L/minute, 
engaging real-time flow control and an automated anatomic 
dead space elimination mechanism, assuring all vapors pass 
the trachea post inhalation. 
0704. The device required minimal user training. The 
device electronically controlled and logged the entire pull 
monary delivery process, allowing for storing and uploading 
of treatment data logs. The MDI device further allowed for 
“single dose' resolution, instantaneous administration, and 
required no preprocessing or any user intervention other 
than the inhalation. 

0705 Pharmacokinetic Parameters Data and Statistical 
Analysis: 

(0706 The peak THC concentration (C) and time to 
attain C (T) were derived directly from the experi 
mental data (blood samples). Area under the plasma THC 
concentration time curve (AUC) was determined by linear 
trapezoidal non-compartmental analysis (WinNonlin Pro 
software version 2.0: Pharsight, Mountain View, Calif., 
USA). The AUC was extrapolated to infinity (AUCon) 
by the addition of C/W, where C and we are the last 
measured THC concentration and the terminal slop on the 
Lin scale, respectively. For those participants who demon 
strated a residual plasma THC level at time Zero (Co-0), the 
AUCo - was obtained from the equation: 
AUCo - AUCo -ts,+Cs/MZ-Co/W2 where Co/wz is 
the residual AUC contributed from previous doses see, 
Rowland M, Tozer T. N. “Clinical Pharmacokinetics: Con 
cepts and Applications’. 3th ed., Williams and Wilkins, 
Media, PA, 1995). 
0707 Results are reported herein as mean values+1 stan 
dard deviation (ESD). For each one of the measured effects 
(VAS pain intensity, systolic and diastolic blood pressure, 
heart rate and satisfaction score), the mean and 95% confi 
dence interval (CI) at different time points was plotted. 
Differences between VAS pain intensity values and satisfac 
tion scores, before and after inhalation, were tested by 
two-tailed paired Student t-test. Blood pressure and heart 
rate values were compared among different time points by 
one-way ANOVA. P-values <0.05 were accepted as signifi 
cant. All Statistical analyses were performed using Minitab 
Statistical Software, version 16. 
0708 Eight patients participated in the study. Patients 
demographic and baseline characteristics data are presented 
in Table 1. 
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TABLE 1. 

42 

Participant 

A. 

Gender M 
Age (years) 35 
Weight (Kg) 122 
BMI 35.6 

M 
41 
73 
21.8 

C 

M 
44 
8O 
26.4 

M 
25 
58 
17.9 

E 

F 
41 
89 
30.8 
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Cause of pain 

Spinal cord injury M 
CRPS M M 
Lumbosacral M 
radiculopathy 
Pelvic neuropathic pain M 
Duration of pain 32 87 30 36 36 
(months) 
Cannabis use 

Dosing: (gr 20-30 20-30 20-30 15-20 2-5 
Cannabisimonth) 
Concomitant medications 

Opiates 
Antidepressants 
Anticonvulsants 
Benzodiazepines 
Steroids 
NSAID. Beta Blockers. 
Others 

. 
0709 Participants were predominately men (62.5%), 
ranging in age from 25 to 69 years (mean age-tSD 42-14). 
Mean weight and body mass index+SD were 79+21 kg and 
27+6, respectively. All participants suffered from neuro 
pathic pain: 4 had Complex Regional Pain Syndrome 
(CRPS), 2 had lumbosacral radiculopathy, 1 had pelvic 
neuropathic pain and 1 had pain related to spinal cord injury. 
Median time from the diagnosis of neuropathic pain to study 
enrollment was 48 months (range: 30-147). All patients were 
treated routinely with cannabis flos, inhaled by smoking 2-3 
times a day. 
0710. The median monthly dose was 20-30 grams (range: 
2-5 grams up to 30-40 grams monthly dose). 
0711 Table 2 presents pharmacokinetics data obtain for 
A-THC following a single dose inhalation of 15.1+0.1 mg 
cannabis flos, containing 3.08+0.02 mg A-THC, self-ad 
ministered by 8 adult patients as described herein (see, Table 
1 hereinabove). The inter-individual variability in plasma 
cannabinoids levels upon the single dose inhalation is pre 
sented in FIG. 2 and Table 2 below. 

TABLE 2 

Cmax Tmax AUC 
Participant (ng/L) (minutes) (ng minL) 

A. 46 3 495 
B 53 2 825 
C 29 3 8SO 
D 30 5 491 
E 38 2 284 
F 46 2 724 
G 39 3 712 
H 26 4 473 
Mean 38 3 607 
SD 10 1 2OO 

F G H 

F F M 
53 69 28 
56 85 71 
23.3 34 23.7 

M M 

75 147 48 

20-3O 15-20 30-40 

M M 
M 

M M 

M 

0712. Two patients had residual plasma THC, above the 
limit of quantization, at baseline. In the remaining six 
patients, THC was firstly detected in the blood sample drawn 
1 minute post-inhalation. THC mean plasma C for the 
entire group was 38+10 ng/ml and occurred after 3+1 
minutes. Mean THC-AUCo - was 607+200 ng min/ml. 
No measurable plasma levels of the active metabolite (11 
OH-THC) were monitored within the time frame of the 
blood sampling (0-120 minutes). The mean baseline VAS 
pain intensity was 7.5-1.4. A significant analgesic response 
was noted 20 minutes after inhalation (difference of 3.4 
points, 95% CI: 2.1, 4.9, P=0.001). The VAS values 
reported at 90 minutes post-dosing showed virtually identi 
cal results as at baseline, as shown in FIG. 3. 
0713. The adverse effects were minimal, reversible and 
well tolerated. Seven patients (87.5%) experienced light 
headedness for the first 10 minutes following inhalation, but 
the effect receded rapidly thereafter. Three patients fully 
recovered within 15 minutes and all the others—within 30 
minutes post-inhalation. 
0714 As depicted in FIG. 4, comparing to baseline, a 
borderline significance decrease in the mean systolic blood 
pressure (BP) was noted 30 minutes following inhalation 
which persisted for 90 minutes (from 133-13 to 122+10 and 
121+11 mm Hg at 30 and 90 minutes post-inhalation, 
respectively; P=0.068). No significant differences in mean 
diastolic blood pressure and heart rate were measured during 
the study period (for diastolic BP: from 82+9 to 75+10 and 
81+12 mm Hg at 0, 30 and 90 minutes post-inhalation, 
respectively; P=0.410). For heart rate: from 71+12 to 72+11 
and 69-13 bpm at 0, 30 and 90 minutes post-inhalation, 
respectively; P=0.873). 
0715. As shown in FIG. 5, all patients selected pulmo 
nary delivery using the MDI device as their preferred mode 
of treatment compared to Smoking, their current mode of use 
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(satisfaction score of 9.37+0.52 compared to 5.37+2.61. 
95% CI for mean difference: 1.72, 6.28; P=0.004). 
0716. The adverse effects observed in the study were 
minimal, reversible and receded rapidly, in accordance with 
clinical studies involving low doses of THC released from 
cannabis and delivered by inhalation, as mentioned above. 
No participant withdrew because of tolerability issues. 

Example 2 

Comparative Analyses 

0717. The data obtained in the studies described in 
Example 1 were analyzed comparatively to Smoking, oro 
mucosal, oral and intravenous administration of A-THC 
and inhalation using the commercially available Volcano R. 
vaporizer. 
0718I Plasma C. Levels Per Mg of A-THC Adminis 
tration: 
0719. The present inventors have compared THC yields 
obtained via pulmonary delivery according to the method 
described herein to data published in the art (Background 
art), the comparative results being graphically presented in 
FIG. 6. 

0720. Thus, intravenous administration of A-THC, as a 
reference mode of delivery, yielded the highest plasma C, 
levels per mg of A-THC administered 43.8 (as reported 
by Ohlsson, et al. Clin Pharmacol Ther. 1980: 28(3):409-16: 
the column denoted “Ohlsson (3)” in FIG. 6), and 32.8, 23.8 
ng A-THC/ml plasma (as reported by D'Souza et al., 
Neuropsychopharmacology, 2004; 29(8): 1558-72; the col 
umn denoted “D’Souza (14) in FIG. 6). 
0721 Among the alternative modes of administration of 
A-THC, the pulmonary delivery method described herein 
yielded the highest increase of C, per mg of A-THC 
available in the cannabis Substance used—mean of 12.3 
ng/ml/mg A-THC compared to 6.1-9.0 for Volcano R vapor 
izer (columns denoted “Abrams (9) and “Abrams (20): 
Abrams et al. Clin Pharmacol Ther. 2007: 82(5):572-8; 
Abrams et al., Clin Pharmacol Ther. 2011; 90(6):844-51, 
respectively), and 0.6-4.6 for regular Smoking cigarettes 
(columns denoted “Ohlsson (3), “Hunault (15), “Hunault 
(16), and “Huestis (17)''': Hunault et al. Psychopharmacol 
ogy (Berl). 2008: 201(2):171-81; Hunault et al., Toxicol 
Appl Pharmacol. 2010; 246(3):148-53: Huestis et al., Clin 
Pharmacol Ther. 1992 July; 52(1):31-41). 
0722. The rate of absorption and distribution of THC by 
Smoking could lead C to be an artifact of the sampling 
protocol; that is, random sampling over a large number of 
individual peaks and valleys after each puff could have 
produced artificial peak responses. This constrain led 
researchers to use a continuous withdrawal pump with 
adjustable speeds for fast sequential blood sampling in order 
to characterize the absorption phase of marijuana Smoking. 
They reported a mean C, increase of 3.54 or 4.28 ng/ml 
per mg A-THC observed after the first puff of a 1.75% or 
3.55% A-THC cigarette, respectively. The smoking proto 
col consisted of a 2 seconds long inhalation, a 10 seconds 
long holding-in period and a 72 seconds long exhalation and 
rest period. 
0723. The results obtained by the present inventors were 
higher by a factor of 2.9-3.5 compared to those obtained by 
Huestis et al., which may be indicative for one or more of: 
a 33% longer inhalation period, the lack of side-stream 
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smoke and the minimal pyrolytic destruction of THC during 
the vaporization process in the MDI device (FIG. 6). 
0724 Inter-Individual Variability in C of THC: 
0725 FIG. 7 presents data of inter-individual variability 
in peak plasma A-THC concentrations obtained by the 
method described herein and comparative data known in the 
art (Background Art). As seen in FIG. 7, C inter-indi 
vidual variability of the MDI device according to embodi 
ments of the present disclosure was 25.3%. 
0726 Several studies have reported coefficient of varia 
tion (CV) values of 47-85% for vaporizer (columns denoted 
“Abrams (9) and “Abrams (20)” in FIG. 7), 32-115% for 
Smoking cigarettes (columns denoted “Ohlsson (3)'. 
“Hunault (15), and “Huestis (17)'), 42-115% for oral 
administration (Ohlsson (3), Karschner (4), and Lile (21); 
Karschner et al., Clin Chem. 2011: 57(1):66-75; Lile et al., 
J. Clin Pharmacol. 2013: 53(7):680-90), and 59-67% for 
oromucosal route of delivery (Karschner (4)), as illustrated 
in FIG. 7. 
0727. Most of the studies presented in FIG. 7 were 
conducted under controlled dosing and experimental condi 
tions. In “real life' conditions, a higher inter-individual 
variability is expected. 
0728. The relatively low C inter-variability may be 
attributed to features of the tested MDI device that ensure a 
complete, high efficient delivery of the vaporized agent(s) to 
the lungs, independent of the inhalation pattern of the 
individual patient. 

Example 3 

Therapeutic Window Determining and PD-Profile 
Personalization 

0729. In accordance with the personalized pulmonary 
delivery method described herein, a dose and a regimen was 
calculated to maintain the treatment within a pre-determined 
therapeutic window for an individual patient, referred to 
herein as “Patient X’, for 3 hours, using an algorithm 
specifically developed for a metered-dose inhaler device 
used according to some embodiments of the present disclo 
sure. The therapeutic window calculations were based on 
THC concentration in the plasma and body (PK profile of 
THC) as known in the art, combined with the PK variables 
of Patient X (e.g., BMI, age, gender etc.), as described 
hereinabove. 
0730. A dosing (a plurality of pre-determined vaporized 
amounts) and a regimen (time intervals between doses) were 
determined for Patient X by an algorithm that simulates a 
pharmacokinetic profile of that patient based on the above 
presented and other PK studies conducted in a population of 
subjects and population PK variables, optionally in combi 
nation with PK effects defined as described hereinabove for 
the MDI device, and in parallel stimulates the pharmacody 
namic profile, which is expected to be exhibited, considering 
a desired therapeutic effect level and a tolerable adverse 
effect level. The resulting predicted PD profile therefore 
commensurate a therapeutic window that would allow 
Patient X both the therapeutic effect of symptom treatment 
(pain relief) and tolerable psychotropic activity levels (CNS 
related adverse psychotropic effects). 
0731. The algorithm provides a desired dosing and regi 
men to achieve a desired PD profile, based on the PK effects 
and variables. 
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0732 FIG. 8 presents a representative example of a 
pulmonary delivering of three pre-determined vaporized 
amounts (the calculated dosing) over a time period of 
3-hours, as calculated for Patient X. Patient X is 35 years old 
male exhibiting a BMI of 22. 
(0733. According to the predicted PK/PD profiles, in order 
to maintain the effect of THC within the therapeutic window 
for 3 hours, as presented by the red curve in FIG. 8, Patient 
X needed to inhale THC vaporized from cannabis using the 
metered-dose 
0734 MDI device used in Examples 1 and 2 hereinabove, 
according to Some embodiments of the present disclosure, at 
the following time intervals and pre-determined vaporized 
amounts (the calculated dosing and regimen): at 00 min 
utes—1.2 mg; at 10 minutes—1.0 mg; and at 60 minutes— 
0.5 mg. The blue curve represents the calculated PD profile 
at the indicated dosing. As seen, the calculated regimen 
maintains Patient X within tolerable adverse CNS activity 
levels, namely below the adverse effect level and above the 
minimal level of symptom awareness (namely, above the 
minimal therapeutic effect). 
0735. The MDI device and algorithm used in the pulmo 
nary delivering method described herein provide the ability 
to use such an MDI device for pulmonary delivering active 
agents at a pre-determined vaporized amount(s) (pre-deter 
mined dosing and regimen), wherein the MDI device is 
calibrated and configured based on PK/PD data and personal 
PK variables and/or data, so as to obtain desirable pre 
selected PK profile, which is selected so as to obtain a 
pre-selected (desirable) PD profile, and maintain the effects 
of the agent within a pre-determined therapeutic window 
which has been selected for an individual patient. 
0736. The following is an example for a procedure for 
determining and administering a personal dosing and/or 
regimen for treating a human Subject by pulmonary delivery 
using an inhaler device, according to Some embodiments of 
the present disclosure. The procedure is depicted in flow 
chart 1900 presented in FIG. 19. 
(0737 Providing patient data (see, 1901 in FIG. 19) may 
include information about the patient's properties, including 
for example one or more of the patient’s age, gender, weight, 
BMI, expected activity, etc., a recommended dosage and/or 
regimen and/or a syndrome or indication for which treat 
ment is administered. Optionally, providing patient data 
(1901) also includes PK/PD data from one or more previous 
uses of an inhaler for the same active agent(s) and possibly 
also for the same indication. Optionally, providing patient 
data (1901) includes a correlation or set of correlations 
between a dose and the PK profile and/or PD profile of the 
patient over a period of time as recorded in one or more 
previous deliveries of the same one or more pharmaceuti 
cally active Substances. Optionally, providing patient data 
(1901) includes data assembled from PK/PD profiles of a 
plurality of users or a population to which the user belongs. 
0738 Optionally, providing patient data (1901) includes 
treatment instructions and/or treatment preferences. Some 
examples for treatment instructions or preferences may 
include no dose during a given temporal window; allowing 
more drowsiness generally (e.g., for bedridden patients) or 
at a given time (e.g., initial treatment and/or during the night 
and/or when dealing with extreme symptoms); requiring 
alertness in given timeframe (e.g., when a patient expects to 
need alertness), and the like. Such instructions may be given 
a weighted value; for example, a patient may be less 
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adamant on Some instructions then others, for example the 
patient may prefer having more drowsiness in the evening, 
but may indicate that he must be alert for a test at 10 AM. 
(0739. The instruction may have a relative effect in the 
sense that some effects may be tolerated to a certain degree 
only in order to comply with a given instruction. For 
example a patient may instruct that he must be alert for 
driving unless pain is above a certain given value. 
0740 Still encompassed by optional providing patient 
data (1901), treatment instructions may be provided at any 
time during a period of treatment; for example, before 
beginning treatment a patient may provide treatment instruc 
tions and/or treatment preferences. At any time thereafter, a 
patient may input additional indications and/or preferences. 
For example, a patient may, at any time, use a user interface 
associated with the device to instruct regarding a future (e.g. 
next) dose (or more than one dose). Such instruction may 
include that a dose will not be taken in a given window of 
time, or must be taken before a given time point, etc. 
Optionally such instruction may include an adjustment of 
the user's acceptable and/or preferred therapeutic window 
what constitutes a sufficient therapeutic effect and/or what 
constitutes a maximal level (tolerable) of an adverse effects. 
0741. Optionally, providing patient data (1901) is 
updated to reflect when a dose was inhaled, the dose amount 
and/or how the device operated in the inhalation event (e.g., 
if inhalation was successful or failed due to a device 
malfunction and/or improper usage). This may be taken as 
an indication of user status and/or device malfunction and/or 
amount of active substance inhaled (efficiency factor). Such 
data may be used to adjust the regiment and/or issue a 
notification to the user and/or medical practitioner. 
0742 Optionally, when a regimen calls for the user to 
administer a dose, the user may be prompted to do so, 
visually and/or by Sound, via at least one user interface. 
When prompted, the user may have the option to defer by 
selecting a "snooze option and optionally set the next time 
when he would take the next dose. In response, the device 
may readjust the regimen (e.g., next dose size and timing) 
and/or provide a notification to the user that this would not 
be possible or is likely to have a given adverse effect. 
0743 Optionally, if a user misses a time slot allotted for 
a given dose, one or more of the following may take place: 
(a) the regimen is adjusted to compensate for the delay; (b) 
a notification is given to the user (possibly by way of an 
alarm and/or vibration); (c) a notification is given to a care 
giver and/or a medical practitioner. Generating initial dosing 
and/or regimen (see, 1902 in FIG. 19) may be effected as 
follows: 
0744 Based on recommended dosing and/or regimen 
(see details below) and patient data (1901), an initial dosing 
and/or regiment (1902) is proposed. The initial dosing 
and/or regimen (1902) may include the recommended dos 
age according to known standards and/or may be adjusted by 
taking into account data related to the patient’s previous 
treatment(s) using an inhaler and the treatment instructions 
and/or preferences. 
0745. Taking into account the recommended dosing and/ 
or regimen, treatment instructions may include Some con 
straints that are more stringent than others. For example, a 
maximal allowed dose may not be exceeded regardless of 
user's preferences, and the device may be configured not to 
allow overdosing. Similarly, a minimal mandatory dose may 
be prescribed and should not be avoided regardless of user's 
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preferences, and the device may be configured to issue a 
non-compliance alert to the user and/or care giver and/or 
medical staff in Such cases. Optionally, the constraints may 
be imposed in advance (e.g., based on a therapeutic index of 
the one or more active Substances and/or in accordance with 
a plan plotted or approved by a physician) and/or periodi 
cally or on an ongoing basis (for example as a result of 
specific events encountered by the user's use of the device). 
0746. Optionally, generating initial regimen (1902) is 
effected for a patient when first assigned with an inhaler and 
a regimen. In such case the patient is required to inhale the 
first dose or first several doses under Supervision (e.g., for a 
period of 2 hours or more). During this time period the 
patient’s symptoms and PD effects are observed, recorded 
and measured before the first dose and then occasionally at 
least for the supervised period. Additionally or alternatively, 
one or more inhalations are monitored by blood tests to 
extract some PK effects or a full PK profile. This may 
include administration of several different doses in order to 
establish a personalized initial dosing and/or regimen. When 
PK effects are taken and analyzed, a first correlation (blood 
concentration over time as a function of the pre-determined 
vaporized amount/dose) may be recorded. This correlation 
may remain the same for a given patient as long as no major 
weight change or changes in kidney and/or liver function 
occurs. A second correlation, Such as a PD effect as a 
function of blood concentration over time, may be used as 
it is known for the population at large. Based on the two 
correlations an individual initial dose/PD correlation over 
time may be determined per patient. Optionally, a direct 
correlation is measured and used for a given patient, 
between a PD effect over time as a function off the pre 
determined vaporized amount/dose. 
0747 Receiving PKPD feedback (see, 1903 in FIG. 19) 

is effected to include at least one of several classes of user 
indications/information, including user semi-controlled 
(voluntarily or involuntarily) indication and user uncon 
trolled (involuntarily) indication. 
0748 Receiving PKPD feedback (1903) may include 
receiving user-controlled indication and/or information, 
wherein the user may provide input regarding the perceived 
and/or sensed effect and/or a desired range of effect. For 
example, inputting one or more responses to interrogation 
via the device's user interface and/or by a practitioner (e.g., 
grade a degree of pain and/or a degree to a psychoactive 
effect), while the user has control on the input he provides. 
A response may include grading on a scale (e.g., a scale of 
pain from 1 to 10), a Yes/No response (e.g., whether nausea 
was removed or if food was eaten without vomiting) and/or 
a temporal description of an effect (“when did you notice 
that pain began to dissipate?”, “how did the pain feel during 
the time from inhalation to interrogation?” etc.). The inter 
rogation may be periodic (e.g., once a day or every several 
hours or upon inhalation or as a requirement before inhala 
tion) and may be limited to only a part of the period of 
treatment. For example, interrogation may cover the initial 
6, 12 or 24 hours in order to determine a regimen and then 
repeated periodically (e.g., once a day or once a week or 
once a month or upon desire) in order to confirm the regimen 
and/or readjust it in view of progress. 
0749 Receiving PKPD feedback (1903) may include 
receiving user semi-controlled indication, wherein the user 
may participate in measuring the user's status; while user 
compliance is needed for these indications, the user has little 
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or no control on the result. For example, a user may be 
instructed to attach a sensor to his body that communicates 
with the device or allow sensing a property (e.g., eye 
redness). Optionally and alternatively, a user interface may 
test the user, for example by following pupils and/or 
instructing the user to perform a task. Examples for tasks 
may include, without limitation, following a mark on a 
screen with your eyes; dragging a mark on a screen through 
a pattern without touching walls; completing mental tasks 
(such as Solving mathematical equations or answering ques 
tions); testing memory by games; and testing concentration. 
(0750 Receiving PKPD feedback (1903) may include 
receiving user uncontrolled indication, wherein the inhaler 
or a device associated with the inhaler may sense one or 
more properties of a user as an indication of the user's status 
and use that as an indication of one or more effects of the 
inhaled dose regimen on the user. For example, sensing 
mouth temperature during inhalation and/or pupil size with 
out prompting the user, each of which may indicate PD 
effect and thus serve as a PD effect; sensing tremor or a 
variation in tremor; and sensing heart rate and/or blood 
pressure, for example by interaction with a sensor worn by 
the user and/or implanted in the user. 
0751 Optionally and alternatively, sensing airflow prop 
erties in the device may be used as an indication of the user's 
status, wherein Such air flow properties may include one or 
more of flow rate and/or the rate of increase in flow rate and 
or a degree and/or rate of variation in flow during an 
inhalation event. For example, considering changes from 
one or more baseline values, which may indicate for 
example an improvement or a decline in wellbeing (e.g. as 
manifested by strength and/or pain that may affect the 
inhalation properties/patterns for the user) and/or concen 
tration or attention. 

(0752 Generating adjusted regimen (see, 1904 in FIG. 19) 
is effected if needed, to generate an adjusted dosing and/or 
regimen. An adjusted dosing and/or regimen may be 
required when one or more of the following occurs: 

0753 1. One or more treated symptoms is not suffi 
ciently alleviated; 

0754 2. One or more psychoactive effects exceed a 
given threshold 

(0755 3. The therapeutic/adverse effect balance is 
below a given threshold; 

and/or 

0756 4. A change in circumstances that needs to be 
taken into account occurs (e.g. breakthrough pain or a 
missed inhalation event). 

0757. It is noted that a given activity of an agent may be 
regarded as a desired effect or an undesired effect inter alia 
in different circumstances and for different subjects. For 
example, an active agent that is analgesic, sedative and/or 
hallucinogenic it may be that the analgesic property is a 
therapeutic effect and the hallucinogenic property is an 
adverse effect. As for sedation, in some circumstances this 
might be a desired effect of treatment while in others it may 
be undesired. 

0758 Optionally and alternatively, in generating adjusted 
regimen (1904), the dosing and/or regimen includes a sec 
ond active agent (or more than two agents) that is co 
administered in order to reduce an undesired side effect of 
the drug. 
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0759. An example for a regimen for treating the symp 
toms of neuropathic pain, occasional breakthrough pain 
(BTH) episodes and sleeplessness due to pain is presented in 
FIG. 20. 
0760 FIG. 20 is a graphical representation of a regimen 
for the treatment of pain and sleeplessness by pulmonary 
delivering of an active agent, wherein the red line represents 
the pain level, and the green line represent the blood level of 
the active agent, wherein the active agent is pain reliving as 
well as sedative, and is inhaled by using various doses 
during wakefulness. 
0761. As can be seen in FIG. 20, pulmonary delivering a 
pre-determined vaporized amounts (the calculated dosing) 
over a day from wakefulness at about 6:30 am to sleep after 
22:30, wherein the patient is, for instance, a 35 years old 
male exhibiting a BMI of 22. The patient suffers from 
chronic neuropathic pain, occasional breakthrough pain 
(BTH) episodes (once in the presented day) and sleepless 
ness due to pain, particularly difficulty in falling asleep. 
According to the above, PK/PD profiles are predicted and an 
initial regimen is proposed, in order to maintain the effect of 
the active agent (such as THC) within the therapeutic 
window for at least 12 hours. The regimen includes a first 
dose of, for example, 1.2 mg taken at 7AM in view of pain 
increase through the night, when no treatment was admin 
istered, followed by 0.5 mg every 1.5 hours. 
0762. In this example, the therapeutic effect requires a 
minimal value, which is determined based on a minimal 
dose needed for perceiving an effective therapeutic, effect, 
and a maximal dose, which is determined according to at 
least one or more PK/PD effects and optionally as a function 
of the minimal value. The minimal value may vary accord 
ing to the symptoms/disease being treated. The maximal 
value may vary, for example, according to time of day and 
patient schedule and preferences. 
0763 FIG. 20 also shows that this regimen reduced pain 
(red line) from a high value before 7 am to a value that is 
maintained within the allowed window until about 14:30 
when the patient experienced a BTH of severe pain. In 
response, the therapeutic window is adjusted. The high 
threshold of the dose increases in this example, because in 
view of the severe pain, Some excess psychoactive effect 
becomes tolerable and even desired. Additionally, the bot 
tom range of the window moved up because the required 
dose needed to alleviate the pain became higher. 
0764. As can further be seen in FIG. 20, a BTH episode 

is handled by administering an inhalation of 2.4 mg, which 
results in the expected reduction in pain with concomitant 
high sedative effect. Once pain returned to a tolerable level, 
the initial therapeutic window is reestablished and the initial 
regimen is resumed. This return to the initial regimen and 
re-establishment of the therapeutic window may be abrupt, 
as shown, or gradual. Additionally, the top value and bottom 
value of the window may change simultaneously or at 
separate times, as shown. 
0765. As can further be seen in FIG. 20, at a time 
designated by the patient (in advance or in real-time) as 
bedtime, the dosing is adjusted. This is because the PD effect 
of drowsiness changed from an adverse effect to a thera 
peutic effect. The patient administers a dose of 2.4 mg about 
30 minutes prior to intended sleep time. Before awaking, the 
dose may be adjusted gradually or abruptly so that any late 
night inhalation would not be likely to have an excessive 
effect in the morning. 
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Example 4 

Pulmonary Delivery Protocol 
0766 Following is an example for use of the method, 
device and system presented herein, according to some 
embodiments of the present disclosure. 
0767. An MDI device, for example as described herein in 
FIG. 16 and/or FIGS. 17A-D, is loaded with a plurality of 
pre-weighted cartridges, each containing a Substance that 
comprises one or more vaporizable pharmaceutically active 
agent(s). The MDI is pre-calibrated and preset to release a 
pre-determined vaporized amount of the pharmaceutically 
active agent according to PK/PD data obtained for a popu 
lation and/or PK effects of a particular patient, as described 
hereinabove. 
0768. The system, for example as described hereinabove 
in FIG. 9, is pre-loaded with personal information pertaining 
to the patient (e.g., PK variables) and his or her medical 
condition and history, data pertaining to the pre-determined 
vaporized amount and time intervals for pulmonary delivery 
of the agent (dosing and regimen), data pertaining to a 
pre-selected pharmacokinetic profile and/or a pre-selected 
pharmacodynamic profile, data pertaining to a desired thera 
peutic effect and a tolerable adverse effect (therapeutic 
window) selected or determined for the patient, data per 
taining to safety thresholds for various conditions (toxicity, 
sleeping, alert and motor skills, cognitive functions, resting, 
etc.), and data pertaining to past uses of the system, if 
available. 
0769. During initial use, the patient is using the system to 
run a set of initialization tests for the patient to determine 
base-line state prior to exposure to the active agent, using a 
plurality of non-invasive objective (measurable biomarkers) 
and Subjective (reported perception) data collection proce 
dures of various personal PD effects. These baseline tests are 
run periodic, namely hourly, semi-daily, daily, weekly, 
monthly, per demand and before dose/regimen administra 
tion and alterations. It is noted that personal PD effects can 
be obtained prior to the pulmonary delivery, namely before 
any agent has been delivered to the patient, and are therefore 
regarded as base-line values of the personal PD effects. For 
example, if a personal PD effect is a pain level, the system 
records the pain level under the influence of Zero amount of 
the agent. 
(0770. The patient then uses the MDI device while being 
monitored on all or some of the biomarkers, objective and 
Subjective, following a pulmonary delivery of a pre-deter 
mined vaporized amount of the agent or a plurality of 
pre-determined vaporized amounts of the agent, delivered at 
pre-determined time intervals (a pre-determined dosing/ 
regimen). 
0771. In some embodiments, monitoring comprises 
determining personal PD effects. Various parameters may be 
Voluntarily provided by the patient via, e.g., a patient 
interface, while others may be independently collected by 
the system, via sensors and/or a practitioner interface. Per 
Sonally perceived parameters such as a perceived therapeutic 
effect (for example a pain level) and a perceived adverse 
effect (for example a psychoactive level) are inserted to the 
system, for example by the patient interacting with a patient 
interface display. An application for obtaining personally 
perceived parameters may, for example, visually present a 
graph to the patient, such as a bar graph, which the patient 
can modify based on his perceived notion of the effects. 
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0772. Other personal PD effects may include presence 
and/or levels of biomarkers. 
0773. In some embodiments, presence and/or level of 
biomarkers is determined using one or more sensors. 
Optionally, the sensors are common components of a mobile 
personal device, such as a Smartphone, a handheld device, a 
wearable device, a wrist device or an integrated eyewear 
device, which are utilized to collect indications based on 
which biomarkers can be deduced. Alternatively, biomarkers 
are detected and measured via external elements paired to 
the mobile personal device. 
0774 Components which may be used as sensors for 
obtaining a parameter from the patient may include: a touch 
screen, may be used for example to assess dexterity, eye 
hand coordination, and/or a memory and cognition state; a 
gyroscope, accelerometer, proximity sensor and/or gesture 
sensor Such as IR sensor may be used, for example, to assess 
motor skills; a camera and/or light Source may be used, for 
example, to detect visual tracking, saccade variance, eye 
vascular expansion, pupil dilation and/or pulsation; an RGB 
illumination may be used, for example, to assess environ 
mental perception; a magnetometer and/or GPS may be 
used, for example, to assess orientation; a speaker and/or 
microphone may be used, for example, to assess auditory 
and/or vocal skills; a temperature and/or humidity sensor 
may be used, for example, to assess a body temperature. 
0775 Additional biomarkers may be determined with the 
aid of one or more applications, configured, for example, on 
the patient interface and/or the MDI device, which are 
designed to test the patient cognitive, mental, motoric and/or 
physical condition. 
0776 Biomarker assessment methods may include one or 
more of Saccadic eye movement assessment (Such as sac 
cadic movement), memory testing, adaptive tracking, finger 
tapping assessment, body Sway assessment, visual analog 
scale match, and/or other assessment methods. In some 
embodiments, the applications are designed to test the 
patient using various known in the art cognitive tasks, 
including, for example, reaction time, attention, visuospatial 
span, spatial-temporal reasoning, name recall, narrative 
recall, face recall, name-face association, construction, Ver 
bal fluency, object naming, implicit memory, logical reason 
ing and/or other cognitive tasks. 
0777. In some embodiments, the collected parameters are 
stored in a memory of the patient interface, for example as 
described in FIG. 9. Optionally, the collected parameters are 
transferred to the physicians interface, for example as 
described in FIG. 9. In some cases, the parameters are 
transferred in real-time, during use of the MDI device. 
0778. During use, if the patients symptoms are not 
mitigated and/or adverse effects above a certain threshold 
are present, according to objective and/or Subjective mea 
Sures, or for any other reason, the dose and/or the regimen 
may be modified. In some embodiments, the patient initiates 
a dose/regimen modulation by entering personally perceived 
PD effects via the patient interface. The systems may 
perform a series of data collection pertaining to other PD 
effects, objective and Subjective, analyze the data in corre 
lation to the personally perceived PD effects entered by the 
patient and to safety cutoff values, and either alerts the 
patient to the allowed, recommended and/or prescribed 
dose/regimen comparatively. For example, the system may 
alert the patient/practitioner to a non-safe dose/regimen or to 
an ineffective dose/regimen, and/or alert the patient/practi 
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tioner to a different dose/regimen according to the pre 
scribed dose/regimen or past experiences logged in the 
database of the system, and/or notify the patient to ramifi 
cations of any given dose/regimen per time of day, activity 
and location (“too early in the day”, “too far from home”, “in 
a moving vehicle' and the likes). The PD-based personal 
ization of the dose/regimen is monitored and recorded for 
future reference, and may be translated to a re-determined 
initial vaporized amount and regimen. 
0779. Thereafter, the patient interface automatically 
modifies the dose and/or regimen, while restricting the 
modulation by the safety thresholds and/or other thresholds, 
such as thresholds initially defined by the physician. Addi 
tionally or alternatively, the physician, upon receipt of the 
personal PD effects, modifies the dose and/or regimen, for 
example using the patient interface, and instructions are 
transferred to the patient interface and/or to the MDI device. 
Optionally, the physician re-selects a personal PD profile for 
the patient and/or re-selects a personal dosing/regimen to 
suit a therapeutic window of the patient. Additionally or 
alternatively, the patient and/or physician operate the MDI 
device manually (for example by activating buttons or 
Switches on the device), to set the desired dosing and/or 
regimen. 

Example 5 

Treatment Using a Combination of Active Agents 
0780. According to some embodiments of the present 
disclosure, active agent combination treatment may include 
active agents that provide a synergistic effect, active agents 
that provide the same effect but each with different advan 
tages or disadvantages, active agents that potentiate or 
attenuate other one another or other active agents (e.g., alter 
the effective therapeutic window or therapeutic index of 
one-another), active agents that provide contradictory effect, 
such as, for example, THC is counteracted by CBD, and 
active agents that have counteractive but desired effects and 
need to be spaced apart. 
0781. The potential benefits of a combination treatment 
which is effected, according to some embodiments, for 
example, by use of the presently described device, include, 
without limitation, precise dosing for each of the plurality of 
active agents and for each inhalation event and precise 
proportion between active agents and/or inhalation events. 
0782. For example, in some embodiments, the ability to 
deliver complex regimens that involve varying doses and/or 
varying administration time intervals for each agent. For 
example, the device may include a repository or one or more 
magazines of dose units, at least some of which comprising 
different amount and/or combination of one or more active 
agents. Accordingly, a dose unit or a set of dose units may 
be selected to provide a desired result or combination. 
Additionally or alternatively, the combination is provided by 
controlling the amount of active agent allowed to vaporize 
from one or more of the dose units, effected by temperature 
and duration of heating the Substance comprising the agents 
(e.g., the plant material) and/or by controlling airflow 
through the Substance. 
0783. Other advantages of the presently provided com 
bination treatment may include increased compliance and 
reduction in user errors, effected at least by precise moni 
toring thereof, and regimen adjustments performed in real 
time to correct errors and/or respond to unexpected events. 
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0784 Control over the combination treatment may 
include simultaneous or Substantially simultaneous delivery 
of more than one active agent, which may be carried out for 
example using: 
0785 i. A dose unit having more than one active agents: 
0786 ii. A plurality of dose units having different active 
agent combinations used controllably in rapid succession; 
and/or 
0787 iii. Simultaneous use of a plurality of dose units 
having different active agents. 
0788. The timing between inhalation events of two or 
more different active agents or active agent compositions 
may be selected based upon their PK and/or PD effects and 
the desired overlap or lack thereof between active agents, 
optionally taking into account an effect that one active agent 
might have on the PK and/or PD effects of the other when 
present in the user at the same time. Optionally, care is given 
to reduce the number of inhalations to improve patient 
comfort and/or compliance. 
0789. A co-administration regimen, according to some 
embodiments of the present disclosure, includes, for 
example one or more of: 
0790) i. Each active agent having its own independent 
regimen; 
0791) ii. Active agents are delivered independent fashion 
(e.g., second active agent is delivered within a given time 
period after the administration of the first active agent); 
0792 iii. Active agents given on demand, for example, an 
immediate dose is delivered upon user request to treat 
breakthrough pain or to reduce a psychoactive effect; 
0793. A simultaneous delivery of two (or more) active 
agents may include the use of 
0794 a. A plant (e.g. cannabis) having more than one 
naturally occurring active agents therein (note: plant variety 
may be chosen to provide a desired active agent ratio); 
0795 b. Mixing more than one plant materials having 
different drug combinations; for example each comprising a 
different active agent or having a first active agent in excess 
compared to the other plant material that comprises a second 
active agent in excess; 

Disorder Disease 

Neo-Natal Ischemic 
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0796 c. A combination of extracted active agents, or 
optionally adding an one or more extracts comprising one or 
more active agents to a plant material also comprising one 
or more active agents; 
0797. A co-administration regimen can be delivered, 
according to Some embodiments of the present disclosure, 
by providing different dose units comprising different active 
agents within the device and controlling the relative vapor 
ization timing thereof so as to allow selective vaporization 
of the different active agents or active agents composition, 
each for different inhalation events (e.g., by selecting a dose 
unit having a desired composition and/or by matching a 
plurality of dose units to provide a desired amount/combi 
nation of active agents). 
0798. Some active agents combinations, which can be 
effectively delivered using the device and methods provided 
herein, according to embodiments of the present disclosure, 
include, without limitation, nicotine and THC, caffeine and 
THC and CBD and THC. 
0799. An example for a combination treatment for attenu 
ating THC-induced psychoactivity include, without limita 
tion, a dose of 10-60 mg CBD administered by inhalation 
prior to, during or after inhalation of THC or on appearance? 
observation/perceiving of THC induced psychoactivity, 
using repeated inhalation at intervals of up to 1 minute for 
a maximum of six doses (totaling up to 360 mg of CBD a 
day) or until symptom reduction. 
0800 An alternative combination treatment for attenuat 
ing THC-induced psychoactivity include, without limitation, 
a dose of 10-40 mg limonene administered by inhalation 
prior to, during or after inhalation of THC or on appearance? 
observation/perceiving of THC induced psychoactivity, 
using repeated inhalation at intervals of up to 1 minute for 
a maximum of six doses (totaling up to 240 mg of limonene 
a day) or until symptom reduction. 
0801 Table 3 below presents dosing regimen useful in 
treating disorders and diseases responsive to co-administra 
tion of THC and CBD using the device and methods 
presented herein. The regimens represent Peri-Disorder/ 
event, episodic and chronic (12 hour treatment period) 
treatment for average patient size. 

TABLE 3 

Regimen 

CBD: 1-10 mg/kg x 2-6 day, each followed at 5-20 minute 
Brain Injury interval by THC: 0.1-0.5/kg (kg = body weight) 
Impaired Sucking CBD: 1-10 mg/kg x 2-6 day, each followed at 5-20 minute 
reflex-Failure to Thrive interval by THC: 0.1-0.5/kg 
Autism CBD: 10-60 mg x 2-6 day, each followed at 5-20 minute 

interval by THC: 0.2-2mg 
ADHD CBD: 10-60 mg x 2-6 day, each followed at 5-20 minute interval 

by THC: 0.2-2mg 
Epilepsy Prevention: CBD: 10-60 mg x 2-6 day, each followed at 5-20 

Migraine cluster headache 

Alzheimer's Disease 

Stroke 

neurodegenerative disorders CBD: 

minute interval by THC: 0.2-2 mg x 2-6/day 
Attack: CBD: 10-60 mg x 2-6 day, each followed at 5-20 minute 
interval by THCO.5-5 mg. If needed, THC administration may 
continue at the same dosage range till sedation 
Prevention: CBD: 10-60 mg/2-6 followed at 5-20 minute 
interval by THC: 0.2-2 mg x 2-6/day 
Attack: CBD: 10-60 mg/2-6 followed at 5-20 minute interval by 
THCO.5-5 mg till sedation 
CBD: 10-60 mg x 2-6 day, each followed at 5-20 minute interval 
by THC: 0.2-2 mg 
CBD: 10-60 mg x 2-6 day, each followed at 5-20 minute interval 
by THC: 0.2-2 mg 

: 10-60 mg x 2-6 day, each followed at 5-20 minute interval 
by THC: 0.2-2 mg 
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Dystonia CBD:10-60 mg x 2-6 day, each followed at 5-20 minute interval 
by THC: 0.2-2mg 

0802 Following is an example for treatment of a patient 
having back pain using a combination of THC and CBD. 
Treatment is administered using a device according to the 
present disclosure. The regimen is performed in order to 
maintain the patient within the following therapeutic win 
dow: 

0803 1. Pain is to be maintained below a given threshold, 
at least as long as the patient is awake. 
0804 2. Psychoactive effects are to be maintained below 
a given threshold that will allow the patient a desired level 
of activity and awareness. 
0805 3. The psychoactivity level may be increased in 
cases of breakthrough pain and during nighttime when 
drowsiness is preferred. 
0806 FIG. 21 is a graphical representation of a regimen 
for the treatment of pain by pulmonary delivering of a 
combination of two active agents, THC and CBD, wherein 
the dashed line represents the level of the adverse (psycho 
tropic) effect, and the solid line represent the pain level, and 
wherein THC is inhaled by using a dose unit of 0.5 mg 
(empty triangle), 1.2 mg (grey triangle) and 2.4 mg (black 
triangle), and CBD is inhaled by using a dose unit of 25 mg 
(empty diamond). 
0807. As can be seen in FIG. 21, the patient is provided 
with a dose unit containing a 25 mg dose of CBD about 20 
minutes before each dose of THC, beginning when the 
patient wakes up in the morning. The first dose unit contains 
1.2 mg THC. This is more than the usual dose because it is 
required to remove residual pain buildup that occurred 
during the night. This is followed by using a dose unit 
containing 25 mg CBD plus 0.5 mg THC paired doses about 
once every two hours. As seen in FIG. 21, the pain level 
decreases and remains constant while psychoactivity is kept 
at a low level. 

0808. As can further be seen in FIG. 21, at about 2 PM, 
after the patient takes a CBD precursor dose, breakthrough 
pain is manifested unexpectedly. This event is input into the 
device system via the user interface, and accordingly the 
user is instructed (with or without physician intervention) to 
administer to himself a dose of 2.4 mg. THC. This large THC 
dose is taken concomitantly with an additional dose 25 mg 
CBD in order to reduce or prevent a predicted increase in 
psychoactivity, and about two hours after administering the 
large THC dose, yet another CBD dose is administered. 
0809. As can further be seen in FIG. 21, once the break 
through pain has diminished, the combined dosing of 25 mg 
CBD plus 0.5 mg THC is resumed. It is noted that in the first 
instance the combined dosing is taken in view of the excess 
THC taken earlier due to breakthrough pain. 
0810 Finally, as can be seen in FIG. 21, drowsiness is 
desired before bedtime and hence the psychoactivity thresh 
old shifts to allow a higher level of the adverse effect. 
Accordingly, the last dose is a high 1.2 mg THC dose taken 
alone without a CBD precursor. 

Example 6 

User/Physician Interface Input and Output 

0811. The following is a presentation of user interface 
input categories, according to Some embodiments of the 
present disclosure. 
0812 Generally and optionally the user interface can 
provide feedback from the user, indicative of one or more of: 
0813 1. User identity: 
0814 2. Perceived or measured therapeutic or adverse 
effects pertaining to the treatment/dosage/regimen; 
0815 3. Instructions/requests from the user regarding 
timing and/or acceptable and/or desired therapeutic or 
adverse effects. 
0816. The user identity can be monitored by user 
response (password, pattern entry or other challenge 
request) or by biometric means (facial and/or voice recog 
nition, fingerprint, retina Scan). Use activity (device holding/ 
grasping, inhaling, inactive) can be monitored by heat 
sensing, electric charge and accelerometry. 
0817. The perceived or measured therapeutic or adverse 
effects may include one or more of treatment related effects 
(pain/nausea/PD level) and/or side effects (PD), and may be 
provided in different classes of indications: 
0818 Optionally the user may be interrogated periodi 
cally (e.g., once a day or every several hours or upon 
preparation for inhalation or as a requirement before inha 
lation) and may be limited to only a part of the period of 
treatment. For example, interrogation may cover the initial 
6, 12 or 24 hours in order to determine a regimen and then 
repeated periodically (e.g. once a day or once a week or once 
a month or upon desire) in order to confirm the regimen 
and/or readjust it in view of progress. 
0819. Optionally the user may interact with the interface 
at will. 

0820. The user interface can be used for user-controlled 
indication/information. Examples include Voluntarily data 
input, or in response to an interrogation by the device and/or 
a practitioner (e.g., a response to a request to grade a degree 
of pain and/or a degree to a psychoactive effect). 
0821. A user semi-controlled indication is exemplified by 
a user who participates in measuring his own status. In Such 
cases some user compliance is required for these indications, 
but the user has little or no control on the consequences as 
these are expressed in the device's output and response. Such 
as the determination of the pre-determined vaporized 
amount. 

0822. Examples include: 
0823 a user Subjecting himself to a sensor (e.g., eye 
redness or heart rate sensor): 
0824 a user performing a test, such as playing a game, or 
instructing the user to perform a task, such as for example, 
following a mark on a screen with his eyes while having his 
pupils monitored, dragging a mark on a screen through a 
pattern without touching walls; completing mental tasks 
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Such as solving mathematical equations or answering ver 
bose questions; playing memory and/or concentration 
games, etc. 
0825. A user uncontrolled indication includes a user 
interface which is associated with sensing one or more user 
properties for providing an indication of the user's status and 
use that information to control the determination of the 
pre-determined vaporized amount, the dose and/or the regi 
men, thereby controlling one or more therapeutic/adverse 
effects in the user. 
0826 Examples include: 
0827. Sensing mouth temperature or pupil size that may 
indicate a high PD effect; 
0828 Sensing tremor or a variation in tremor; 
0829 Sensing heart rate and/or blood pressure, for 
example by interaction with a sensor worn by the user and/or 
implanted in the user; 
0830 Sensing airflow properties in the device as induced 
by the user. Such airflow properties may include one or more 
of flow rate and/or the rate of increase in flow rate and or a 
degree and/or rate of variation in flow during an inhalation 
event. For example considering changes from one or more 
baseline values, which may indicate for example an 
improvement or a decline in wellbeing (e.g. as manifested 
by strength and/or pain that may affect the inhalation prop 
erties/patterns for the user). 
0831. Optionally, the user may provide instructions/re 
quests via the user interface to the device in advance and/or 
during the inhalation session. 
0832 Examples include: 
0833. Defining a given regimen/sensed effect as to be 
saved in order that it may be repeated in future uses. For 
example, one psychoactive state may be defined by the user 
as a desired “default’ condition while another may be 
defined as “sufficiently pain free” and yet another as “good 
for performance of specific tasks (e.g., driving). 
0834. Such designations may be subject to constraints 
imposed by the device based for example on a physician’s 
input or a maximal allowed dosage for a period of time and 
the like. Optionally, in Subsequent inhalations the user may 
be prompted to indicate how well this desired effect was 
met, in order to improve the dosing regimen on an ongoing 
basis; 
0835 General regimen requests (e.g. sleep times where 
drowsiness becomes a desired affect and no longer an 
undesired side effect; times where special awareness is 
needed. Such as work or study or driving sessions); 
0836. Optionally a dose request or a regimen request or 
a dosing regimen proposed by the user is sent to a physician 
for approval before being implemented by the device. 
Optionally the request is sent only when the device cannot 
execute the request without exceeding pre-entered con 
straints. Optionally some constraints are made rigid and 
cannot be exceeded regardless of a physician approval (e.g., 
lethal dosage); 
0837. The user interface may allow a user to chart/plan 
his psychoactive state throughout the day manually (e.g., on 
a touch screen or an image that is captured by the device, 
etc.), and have the device adapt the regimen accordingly. A 
user may draw the levels of psychoactivity on a time based 
chart representing a desired psychoactivity throughout the 
day. Optionally, the user defines the psychoactivity state and 
treatment state, namely the user is involved in determining 
the therapeutic window, and the device calculates an 
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adequate regimen that is known or expected to achieve the 
desired PKPD balance, as long as it also falls within any 
optional pre-imposed constraints; 
0838 Unplanned changes (e.g., unexpected need to per 
form a task that requires a heightened awareness or other 
schedule change or Sudden medical requirement like break 
through pain); 
0839 Snoozing the device or missing a session. Option 
ally the device imposes a limitation on the amount of time 
allowed for Snoozing; 
0840 According to some embodiments, the device pro 
vides temporal and location dependent treatment, which is 
based on sensors in communication with the device and 
patient's personal treatment information. The sensors pro 
vide time and location data (based on GPS/WiFi or the like) 
and/or location data is provided via a user interface and 
boundaries are determined in which a particular therapeutic 
window is in effect, thereby selecting a time/location-de 
pendent dose and/or regimen, as well as specific time/ 
location-dependent set of alerts. 
0841. Setting specific location and/or time dependent 
constraints on dose/regimen/device operation via, e.g., GPS 
based or WiFi-based or input-based geographic location 
information (e.g., geo-fencing). For example, in some areas 
different dose and/or regimen boundaries are imposed (e.g., 
work versus home). For example, a default degree of free 
dom is prescribed by a physician when providing the device. 
One or more other degrees of freedom may be set in advance 
or calculated upon request. These degrees of freedom may 
be manifested as boundaries in a treatment (therapeutic 
window). Optionally, the treatment window may be location 
dependent. For example, a users workplace may be desig 
nated as area which will not allow the user to reach a certain 
psychoactive state, while a user's home address, and option 
ally during late evening and nighttime, be considered as a 
free psychoactivity area (other types of places are contem 
plated for any sort of default pre-setting). Optionally, the 
alerts provided by a user interface are location sensitive, 
Such that for example Sound or Volume may be restricted in 
a workplace; and 
0842. A user's interface equipped with a database for 
storing, analyzing and using information regarding the 
user's preferences, dated activities and locations and the 
like. 
0843. User interface output may include automated text 
messages provided for example by email or text messages to 
the user, a care giver of physician, or a medical treatment 
Center. 

0844. The output may be available generally or individu 
ally to individual users. 
0845 Following are some specific examples of interest: 
0846 Outputs and/or alerts, provided for the patient, a 
caregiver or any pre-designated individual or system, 
designed to assist and/or protect a user when in a relatively 
high psychoactive state. The following may be performed 
when an adverse effect is perceived, and/or anticipated 
and/or upon request by the user, Such as alerts to designated 
recipients (e.g., relatives or neighbors) when certain psy 
choactive levels are reached; 
0847. Setting an adverse effect (psychoactive) level-de 
pendent message such as "do not disturb’ on the user's 
personal Smartphone and other devices. For example, when 
the user experiences a certain adverse effect level, calls from 
pre-selected callers are blocked and/or responded automati 

Porta Sophia Exhibit 1033, Page 72 of 77



US 2017/O127727 A1 

cally with a text message to indicate that the user is not 
available, thus potentially reducing anxiety during the treat 
ment session; 
0848. When an acute adverse effect is anticipated (e.g., 
based on a regimen and/or during a treatment session) an 
anticipating alert” may be given. In Such case, the interface 
may guide the user to a safe environment, offer the possi 
bility of communicating the situation to pre-selected recipi 
ent, suggest to have food/beverage ready in order to mitigate 
the adverse effect, prepare an antidote dose from the device 
as an emergency precaution, and/or provide a notification to 
a care giver and/or physician; 
0849 Visual real-time representation of the adverse 
effect level of a user may be provided, for example as a 
graph, chart, number, bar, line or any other visual represen 
tation. Optionally this representation may be viewed by a 
user and/or a physician and/or a care giver at all times. The 
visual representation may include data derived from one or 
more of the inhaler regarding a dose taken, and PK/PD 
algorithms which simulate the psychoactive PD, the user's 
history for inhaler use and its effect and sensed information. 
0850. The physician interface may include, for example, 
the regimen as provided by the physician. This regimen may 
be imposed on the user or subject to the user's acceptance. 
Optionally, the regimen includes a degree of freedom that 
allows the user and/or the device to modify a regimen 
without physician intervention or approval. In Such cases the 
physician may be notified before and/or after the treatment 
session. 
0851. The physician interface may also be configures to 
present a set of specific alerts when a user reaches certain 
adverse effect levels (e.g., specific psychoactive levels), or 
when the use is about to reach specific adverse effect levels, 
so physician can track all the available parameters while 
user is in that state. Optionally, the physician can set a 
"personalized message' to be sent to the user once the user 
reaches/about to reach specific adverse effect levels. 
0852. The physician may be able to approve/reject/ 
modify dosing regimens selected or requested by the user. 
0853. According to embodiments of the present disclo 
Sure, a user/physician interface for obtaining input in any 
category can include any interface that allows the above 
examples (including user control or lack thereof and visual 
schematics, Sound, text etc.). Sensors can be integrated in 
the inhaler device or otherwise be associated or in commu 
nication therewith. The sensors can be dedicated sensors or 
advantage may be taken from a device for other use (e.g., 
communication with a pacemaker for cardiac related prop 
erties). 
0854 Environmental sensors can provide information on 
user activity as an indication for the user's PD and/or 
wellbeing. Examples include heart-rate sensors, pace/mo 
tion/velocity sensors, and GPS location. 

Example 7 

Regimen of an Active Agent 
0855 Following is a table detailing dosing and/or regi 
men and indications for pulmonary delivery of an active 
agent, THC from a cannabis plant, according to some 
embodiments of the present disclosure. 
0856 Table 4 below lists dosing and/or regimen accord 
ing to syndromes (symptoms, events, disorders and dis 
eases), which are treatable and/or therapeutically responsive 
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to THC. A dose, individual or part of a regimen, corresponds 
to a single pre-determined vaporized amount of THC. 
0857 Different treatments may include prophylactic 
treatment (pre-disorder/event treatment), namely pulmonary 
delivery of THC via the device presented herein when an 
event is expected, based on time and/or circumstance 
wherein a pre-event dose may be prescribed; acute or 
episodic treatment, namely pulmonary delivery of THC via 
the device presented herein when an episode occurs and the 
duration of the symptom(s) (the time period until symptom 
(s) subside); semi-chronic or chronic treatment, namely 
pulmonary delivery of THC via the device presented herein 
regardless of perception of an acute symptom or when an 
event/symptom(s) may last for an extended period of time. 
0858 Treatments are presented in Table 4 below based on 
the above groups and for average patient size, for a 12 hour 
treatment period. 

TABLE 4 

Syndrome THC Dose 

Neurological 

Neo-Natal Ischemic Brain Injury 
Impaired Sucking reflex-Failure to 

0.1-0.5/kg x 2-6/day 
0.1-0.5/kg x 2-6/day 

Thrive 
Autism 0.2-2 mg x 2-4 day 
ADHD 0.2-2 mg x 2-4 day 
Epilepsy Prevention-0.2-2 mg x 2-4 day 

Attack-0.5-5 mg till sedation 
Migraine Prevention-0.2-0.2 mg x 2-6 

Attack-0.5-5 mg till sedation 
Alzheimer's Disease 0.2-2 mg x 2-4 day 
Stroke 0.2-2 mg x 2-4 day 
neurodegenerative disorders 0.2-2 mg x 2-4 day 
Dystonia 0.2-2 mg x 2-4 day 
Huntington's Disease 0.2-2 mg x 2-4 day 
Tourette's Syndrome 0.2-2 mg x 2-4 day 
Parkinson's Disorder 0.2-2 mg x 2-4 day 
Sleep Apnea 0.2-2 mg day prior to sleep 
Tinnitus 0.2-2 mg x 2-4 day 
Vertigo 0.2-2 mg x 2-4 day 
Neuropathic Pain 0.2-5 mg x 2-4fday 

Ophthalmology 

Glaucoma 
Macular degeneration 

0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 

Endocrinology 

Diabetes Mellitus 
Pre Menstrual Syndrome 

0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 

Psychiatric 

Depression 0.2-2 mg x 2-4 day 
Schizophrenia 0.2-2 mg x 2-4 day 
Anxiety Disorders (Panic, OCD and 0.2-2 mg x 2-4 day 
PTSD) 

Autoimmune/Inflammatory mediated Diseases 

Arthritis 0.2-2 mg x 2-4 day 
Osteoporosis pain 0.2-2 mg x 2-4 day 
Multiple Sclerosis 
Amyotrophic Lateral Sclerosis (ALS) 
ankylosing spondylitis 
psoriasis 
psoriatic arthritis 
Allergy, Pruritus 

0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 
0.2-2 mg x 2-4 day 

Autoimmune Retinopathy 0.2-2 mg x 2-4 day 
Autoimmune chronic active hepatitis 0.2-2 mg x 2-4 day 
Celiac 10-60 mg/2-6 day 
Autoimmune pancreatitis (AIP) 0.2-2 mg x 2-4 day 
Insulin-dependent diabetes mellitus 0.2-2 mg x 2-4 day 
Meniere's Disease 0.2-2 mg x 2-4 day 
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TABLE 4-continued 

Syndrome THC Dose 

Musculoskeletal 

Fibromyalgia 0.2-2mg x 2-4fday 
Osteoporosis 

Cardiovascular 

Myocardial Infarct During Attack-0.5-5 mg till 
sedation with monitoring 
of blood pressure 

Pulmonary 

Asthma 0.2-2 mg x 2-4fday 
Chronic Obstructive Pulmonary Disease 0.2-2 mg x 2-4fday 

Gastroenterology 

Inflammatory Bowel Disease 0.2-2 mg x 2-4fday 
Inflammatory Bowel Syndrome 0.2-2 mg x 2-4fday 

Urology Gynecology 

Irritable bladder 0.2-2 mg x 2-4fday 
Dysmenorrhea 0.2-2 mg x 2-4fday 

Appetite/Weight 

CINV 0.2-2 mg x 2-4fday 
HIV wasting 0.2-2 mg x 2-4fday 
Anorexia Nervosa 0.2-2 mg x 2-4fday 

Example 8 

Plants Comprising Psychoactive Agent(s) 
0859 Psychoactive agents affect the central nervous sys 
tem in various ways by influencing the release of neurotrans 
mitters (chemical messengers within the nervous system, 
Such as acetylcholine, serotonin, dopamine, norepineph 
rine), or mimicking their actions. Psychoactive agents can be 
classified based on their effects, such as, without limitation, 
sedative agents, stimulating agents, excitants and enhancers 
of mental alertness and physical activity; agents that reduce 
fatigue, appetite enhancers/suppressants, hallucinogenic 
agents, perception-altering agents, mood-altering agents, 
depressants and stimulants. 
0860. The following are some examples for plants that 
can be used as a source for vaporizable active agent(s) 
according to embodiments of the present disclosure, for 
having medicinal as well has psychoactive properties. 
0861 Opium poppy (Papaver somniferum; Papaver 
aceae) is known for its analgesic, sedative, hypnotic and 
hallucinogenic effects in mammals. The active agents in 
opium include alkaloids, whereas more than 30 alkaloids 
have been identified in opium, including morphine, codeine, 
thebaine, papaverine, and more. Medicinal uses of opium 
and/or active agents originating in opium include analgesics, 

Group 

Sedatives 
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severe pain management (particularly morphine), insomnia 
in conjunction to pain or not (laudanum), cough Suppression 
(codeine), and diarrhea control and paregoric. 
0862 Kava (Piper methysticum; Piperaceae) is known 
for its sedative, depressant and hypnotic activity. The active 
agents in Kava include kavalactones, such as kavain, yan 
gonin, 10-methoxyyangonin, 11-methoxyyangonin, 11-hy 
droxyyangonin, desmethoxyyangonin, 11-methoxy-12-hy 
droxydehydrokavain, 7, 8-dihydroyangonin, 
5-hydroxykavain, 5,6-dihydroyangonin, 7.8-dihydrokavain, 
5,6,7,8-tetrahydroyangonin, 5,6-dehydromethysticin, 
methysticin and 7,8-dihydromethysticin. Kavain has a mod 
est analgesic effect, about twice that of aspirin, and acts as 
a mild anaesthetic and tranquilizer. Various kavalactones 
produce a various psychoactive effect, and have been shown 
useful as tranquilizers and sleep promoters. It has been 
shown that leaves, stem, and bark can be used as muscle 
relaxant to relieve stiffness and muscle fatigue, and plant 
extracts have been used as anti-anxiety medicine. 
0863 Datura spp (Datura stramonium, Jimson weed; 
Solanaceae; Nightshsade family) is known for its aphrodi 
siac and hallucinogen effects in mammals. The active agents 
in datura include tropane alkaloids such as atropine, 
hyoscyamine, Scopolamine and more. Uses of datura (whole 
plant and parts thereof) and/or active agents originating from 
datura include arousal of sexual drive, Stimulation and 
thereafter Suppression of the central nervous system and 
induced hallucinations. 
0864 Peyote (Lophophora williamsii cactaceae) contains 
some 30-40 different potent alkaloids, with mescaline being 
the most active hallucinogen in the group. Peyote is typically 
used as a sexual stimulant and as a hallucinogen. 
0865 Ayahuasca (Vine of the Soul, Banisteriopsis caapi: 
Yage) includes many alkaloids which induce hallucinogenic 
activity in human and share structural similarities with 
serotonin. It has been used as an anti-depressant and to 
induce hallucination. 
0866 Other plants comprising active agent(s) with 
known psychoactive properties include, without limitation: 
0867 Angiosperm families, such has Solanaceae (night 
shade), Atropa belladonna (belladonna)(hallucinogen), 
Datura spp. (jimsonweed)(hallucinogen), Mandragora offi 
cinarum (mandrake) (hallucinogen), Nicotiana spp. (to 
bacco)(Stimulant/depressant), Rubiaceae (coffee), Papaver 
somniferum (Opium poppy)(depressant), Erythroxylaceae 
coca (coca)(Stimulant), Convolvulaceae (morning-glory), 
Cactaceae, Lophophora williamsii (peyote) (hallucinogen), 
Piperaceae, Piper methysticum (kava) (depressant), Mal 
phiginaceae and Banisteriopsis sp. (ayahuasca)(hallucino 
gen). 
0868 Table 5 summarizes some of the plants comprising 
active agents which can be used in the context of some 
embodiments of the present disclosure. 

TABLE 5 

Subgroup Chemical class Examples 

Phytocompounds Terpenoids Mentha piperita, 
Zanthoxylumschinifolium 
Mentha X 
Kaempferia galanga 
Lactica virosa 

Cichorium intybus 
Galphinia giatica (cay.) 
Kuntze (Malpighiaceae) 
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Sedatives 

Stimulants 

Hallucinogens 

Subgroup 
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TABLE 5-continued 

Chemical class 

Phytocompounds Flavonoids 

Sedative 
Botanical 
compounds not 
referred to as 
phytochemicals 

Alkaloids 

Saponins 

Quinoids 
Lactones 
Cinnamates 
Nitrite 
Valepotriates and 
iridoids 
Extracts 

Examples 

Aquilaria Sinensis 
Nardostachys jatamansi 
Myricaria elegans Royle 
(Tamaricaceae) 
Albizzia 
Zizyphus vulgaris 
Ziziphus initiba Mill var. spinosa 
(Bunge 
Zizyphus.iitiiba is 
Valeriana officinalis 
Chamomilia 

rectitita (L) 
Eremostachys laciniata (L.) Bunge 
Lamiaceae 
Salvia plebeia (Labiatae). 
S. plebeia). 
Zizyphus vulgaris 
Atropa bell-donna L 
Dattira Stranonium L. (Solanaceae) 
Zizyphus vulgaris 
(Rhamnaceae) Bunge 
Ziziphus initiba 
Termstroemia pringiei 
Pusatilla alpine Subsp 
Kaempferia galanga 
Ixora pavetta Vahl. (Rubiaceae) 
Valeriana officinalis L. 
(Valerianaceae) 
Mentha arvensis Linn (Labiatae 
Cissus quadrangularis Linn 
Zanthoxylum 
budrunga W exhibited 
Byrsocarpus Coccinetis 
Millettia thonningii, 
Ocinum sanctum and 
Securitaca longepeduncatlaca 
Ducrosia anethifolia (DC) Boiss. 

(Apiaceae) 
Lavenditia angustifolia Mill, 
Meissa 
officinalis L., Origant in vulgare L, 
Crataegus monogyna Jaeq, and 
Crataegus Oxyacantha L 
Cecropia pachystachya Mart. 
Casimiroa pringlei 
Citrus Sinensis, 
Citrus innon, 
Ternstroemia pringlei, 
Termstroemia sylvatica, 
Casimiroea editiis, 
Galphinia giatica, and 
Cymbopogon citratus 
Gotti Koia, 
Centella asiatica, 
Hoodia gordonii 
Caffeine 
Catha eduis 
Ephedra Sinica, 
Coca Tea 
Piper bette 
Ginseng 
Rhodioia rosea 
Lophophora williamsii (peyote), 
Dattira spp 
Mandragora oficinarum 
(mandrake), 
peyote, 
Banisteriopsis sp. (ayahuasca), 
Malphiginaceae, hallucinogen 
marijuana (Cannabis) 

May 11, 2017 

Porta Sophia Exhibit 1033, Page 75 of 77



US 2017/O127727 A1 

TABLE 5-continued 

Group Subgroup Chemical class Examples 

Depressants 
poppy), 
Papaveraceae, 
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Papaver somniferum (Opium 

Piper methysticum (kava), 
Piperaceae 

0869. Although the invention has been described in con 
junction with specific embodiments thereof, it is evident that 
many alternatives, modifications and variations will be 
apparent to those skilled in the art. Accordingly, it is 
intended to embrace all such alternatives, modifications and 
variations that fall within the spirit and broad scope of the 
appended claims. 
0870 All publications, patents and patent applications 
mentioned in this specification are herein incorporated in 
their entirety by reference into the specification, to the same 
extent as if each individual publication, patent or patent 
application was specifically and individually indicated to be 
incorporated herein by reference. In addition, citation or 
identification of any reference in this application shall not be 
construed as an admission that such reference is available as 
prior art to the present disclosure. To the extent that section 
headings are used, they should not be construed as neces 
sarily limiting. 
What is claimed is: 
1. An inhaler for use in delivering a series of at least two 

active agents released from at least first and second Sub 
stances, said first Substance contained in a first cartridge and 
said second Substance contained in a second cartridge, each 
of said cartridges having apertures therein to permit airflow 
through the Substance, the inhaler comprising: 

an output to a user, 
a vapor chamber in fluid communication with at least one 

of said first and second cartridges and in fluid commu 
nication with said output to a user for delivery of at 
least one of said first and second active agents there 
through; 

a memory in which dosing data for administering said first 
and second active agents is stored; 

a controller in communication with said memory, said 
controller configured to effect delivery of said first 
active agent to the user and to sequentially effect 
delivery of said second active agent to the user accord 
ing to said dosing data; 

wherein said controller is configured to automatically 
adjust a vaporized amount of at least one of said first 
and second active agents from a pre-determined 
amount defined by said dosing data so as to induce a 
predetermined therapeutic effect in said user. 

2. The inhaler according to claim 1, wherein said con 
troller is configured to select a ratio of vaporized amounts of 
said first and second active agents according to said dosing 
data. 

3. The inhaler according to claim 1, wherein said con 
troller is configured to automatically adjust said vaporized 
amount from said pre-determined amount during a time 
period between and including delivery of at least one of said 
first and second active agents to the user to the dissipation 
of at least one effect induced in said user by said at least one 
of said first or second active agents. 

4. The inhaler according to claim 1, wherein said con 
troller is configured to select a vaporized amount of at least 
one of said first and second active agents so as to maintain 
said user within a therapeutic window calculated per said 
user and received as input in said inhaler. 

5. The inhaler according to claim 4, wherein said vapor 
ized amounts are selected to induce said therapeutic effect in 
said user while maintaining tolerable psychotropic activity 
levels. 

6. The inhaler according to claim 1, wherein said first and 
second active agents are selected to induce said therapeutic 
effect synergistically. 

7. The inhaler according to claim 1, wherein said first and 
second active agents are selected to induce a contradictory 
effect. 

8. The inhaler according to claim 1, wherein said con 
troller is configured to control delivery of said first and 
second active agents so as to deliver said active agents at a 
time interval of between 0-30 minutes from each other. 

9. The inhaler according to claim 1, wherein said con 
troller is in communication with a user interface, and 
wherein said controller is configured to adjust said vaporized 
amount based on feedback received from said user via said 
user interface. 

10. The inhaler according to claim 9, wherein said user 
interface comprises a Smartphone. 

11. The inhaler according to claim 9, wherein said con 
troller is configured to iteratively modify, based on said 
feedback, at least one of said vaporized amounts and a time 
interval between delivery of said first and second active 
agents. 

12. The inhaler according to claim 9, wherein said user 
interface is associated with a device which is configured to 
interact with said user to receive a personal determination of 
the level of a pharmacodynamic effect induced by at least 
one of said first and second active agents in said user. 

13. The inhaler according to claim 1, wherein said con 
troller is configured to receive feedback data from one or 
more sensors suitable for measuring one or more biomarkers 
and to adjust said vaporized amount accordingly. 

14. The inhaler according to claim 1, wherein each of said 
first and second active agents are selected to independently 
induce at least one of a pharmacokinetic effect and a 
pharmacodynamic effect in said user. 

15. The inhaler according to claim 1, wherein at least one 
of said first and second active agents are selected from the 
group consisting of A9-tetrahydrocannabinol (THC), can 
nabidiol (CBD), cannabigerols (CBG), cannabichromenes 
(CBC), cannabinol (CBN), cannabinodiol (CBDL), cannabi 
cyclol (CBL), cannabielsoin (CBE), Cannabidivarin 
(CBDV), Tetrahydrocannabivarin (THCV) and cannabitriol 
(CBT). 
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16. The inhaler according to claim 1, further comprising 
a feeder for moving said first and second cartridges to a 
usable position. 

17. The inhaler according to claim 1, wherein each of said 
first and second cartridges comprises a dedicated heating 
element comprising an electrically resistive element. 

18. The inhaler according to claim 1, comprising a sensor 
positioned for measuring an indication of airflow rate 
through said cartridge, and wherein said controller is con 
figured for adjusting said vaporized amount of at least one 
of said first and second active agents according to said 
indication obtained by said sensor. 

19. The inhaler according to claim 1, wherein each of said 
first and second cartridges comprises a predetermined 
amount of said first and second active agents respectively. 

20. The inhaler according to claim 1, wherein at least one 
of said first and second Substances comprises plant material. 

21. The inhaler according to claim 20, wherein said plant 
material comprises cannabis. 

22. The inhaler according to claim 20, wherein said plant 
material comprises tobacco. 

k k k k k 
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