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B NOTA IMPORTANTE |

Para o perfeito entendimento e por questdoes contextuais, o conteudo a
seguir inclui informacoes sobre Cannabis seca assim como canabindides
selecionados. Entretanto, Cannabis e canabindides nao devem ser
considerados equivalentes mesmo quando as informacoes sobre eles sao
apresentadas em conjunto dentro do texto. Cannabis é um material de muito
alta complexidade com centenas de constituintes quimicos enquanto
canabinodides sao simples moléculas. Comparacoes diretas entre Cannabis
e canabindides devem necessariamente levar em conta diferencas na via de
administracao, dosagem e o potencial farmacocinético e farmacodinamico
destas substancias diferentes. -
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PROPRIEDADE INTELECTUAL Definicao de Patente A

O registro da patente protege uma [iVengao ou Uma criagao industrializavellde concorrentes.

Considera-se Patente um documento formal, expedido por uma reparticio publica, por meio do qual se
conferem e se reconhecem direitos de propriedade e uso exclusivo para UMa iNVengao descrita
amplamente.

Trata-se de um privilégio concedido pelo Estado aos inventores (pessoas fisica ou juridica) detentores do
direito de invencao de produtos e processos de fabricacdo. ou aperfeicoamento de algum ja existente.

No Brasil, o pedido de concessao de patente deve ser feito ao Instituto Nacional da Propriedade Industrial
(INPI), autarquia federal vinculada ao Ministério do Desenvolvimento, Industria e Comércio Exterior, que
julgara sua validade com base nas disposi¢des da Lei da Propriedade Industrial, n°. 9.279, de 14 de Maio de
1996.



PROPRIEDADE INTELECTUAL Definicao de Patente

Para fins de patente, a invengao precisa enquadrar-se em uma das seguintes naturezas e
modalidades:

Privilégio de'invencao: a invengao deve ser novidade e ter aplicacéo industrial;

Modelo de utilidade: nova forma ou disposigéo, envolvendo ato inventivo que resulte em melhoria funcional
do objeto.

Podem ser patenteados:

A invencgao que atenda aos requisitos de novidade, atividade inventiva e aplicacao industrial,

O modelo de utilidade que seja objeto de uso pratico, ou parte deste;

O modelo de utilidade que seja suscetivel de aplicag&o industrial;

O modelo de utilidade que apresente nova forma ou disposig¢ao, envolvendo ato inventivo;

O modelo de utilidade que resulte em melhoria funcional no seu uso ou em sua fabricagéo. >



Tratado de Cooperacao Internacional  inpi.gov.br

Tratado de Cooperagcao em Matéria de Patentes (em inglés Patent Cooperation Treaty - PCT) -
dispde sobre o deposito de um pedido internacional que pode se transformar em pedidos nacionais em
diferentes paises. Veja as disposi¢cdes do PCT (em inglés, com modificacdo de outubro de 2001).

Tratado de Cooperagao em matéria de Patentes (PCT) - Concluido em Washington em 19 de Junho de
, modificado em 28 de Setembro de 1979,em 3 de Fevereiro de 1984 e em 3 de Outubro de 2001
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Humanos transformam a natureza ﬁ

Quando aquecemos o milho comum, o amido duro
também se expande, mas como sua quantidade é
pequena e a casca é muito resistente, ele ndo vira

pipoca. 4}17;*(‘,4‘,’4#\
e R

Ja o milho pipoca (Zea mays everta), possui a casca ‘ ‘:2\,( -

. L ’ J ¥

mais resistente a pressao do calor e s6é rompe quando o Dty
endosperma do grao estoura. S8 'S

Acredita-se que o primeiro uso que o homem fez do : {

milho, quando este era ainda uma planta selvagem, 9
foi de estoura-lo. Ja foram encontrados, no Peru, %1"

antigos vasos que eram utilizados para fazer pipoca por t p 4 ;,’}}
uma cultura pré-inca, datando de 300 a.C. h'/c

Fonte: URGS



. Pré-Cambriano ECHIPPUS MAMIFEROS GIGANTES

MACACOS

Cenozoéica
(Quaternario)

SERRAS NEVACA
E DAS CASCATAS

ULTIMOS
DINOSSAUROS
' - 5 #CACHES \ s , | GRANDE CANION
PLANTAS COM FLORES”™ [N Ml 590 mithe v S E URAIS ~
L } Y retrOlED L WO
D= J E GAS PLANTAS DE % S | SO

T\ SEMENTES *\
PASSAROS .

o \ =G

0 milhBas :

)

°
0



ndocanabindides em mamiferos

CANNABINOID RECEPTORS IN YOUR DOG'’S BODY

CB1 CB2 CB1&CB2

gall bladder

* gastrointestinal  * spleen * liver

tract * bones ® pancreas
* brain * lungs * gall bladder
* lungs e skin * bone marrow
* muscles * parts of the brain ~ # brain stem
* reproductive

organs

* vascular system

stomach

[ Receptor Functions of the B

Endocannabinoid System:

CB1 receptors are mostly in the
nervous system and brain.

CB2 receptors are mostly in the

peripheral organs, especially immune
cells.
. Z /
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Human Body Ingredients

The four ingredients below

are essential parts of the body’s o Other Key
protein, carbohydrateand fat | Elements
architecture, iy i : Calcium 1.5%

COMPOSIC

carbono (C) 7,5%
nitrogénio (N) 1,25%

fésforo (P) 0,24%
enxofre (S) 0,06%

AO DO CORPO HUMANO

" tragos de elementos 0,001%

sodio (Na), magnésio (Mg),
cloro (Cl), potassio (K),
calcio (Ca), manganés (Mn),
ferro (Fe), cobre (Cu), iodo (1)

Critical to the conversion
of food into energy.

C

CARBON

18.5%

The so-called backbone
of the building blocks of the
body and a key part of other
important compounds, such as
testosterone and estrogen

HYDROGEN

9.5%

Helps transport nutrients,
remove wastes and regulate
body temperature. Also plays
an important role in energy
production.

N

3.3%

Found in amino acids, the
building blocks of proteins;

an essential part of the nucleic
acids that constitute DNA

Lends rigidity and
strength to bones and
teeth; also important
for the functioning

of nerves and muscles,
and for blood clotting

Phosphorus 1.0%
Needed for building

and maintaining bones
and teeth; also found

in the molecule ATP
(adenosine triphosphate),
which provides

energy that drives
chemical reactions in cells.

Potassium 0.4%
Important for electrical
signaling in nerves and
maintaining the balance
of water in the body.

Sulfur 0.3%
Found In cartilage,
# insulin (the hormone
+ ' that enables the body to
use sugar), breast milk,
\, proteins that play a role

. *in the immune system,
.+ and keratin, a substance

in skin, hair and nails.

Chlorine 0.2%
. Needed by nerves
“to function properly;
also helps produce
Gastric juices.

Sodium 0.2%
Plays a critical role
in nerves’ electrical

* “signaling; also helps
regulate the amount
of water in the body.

Magnesium 0.1%
Plays an important role

in the structure of the
skeleton and muscles;
also found in molecules
that help enzymes use
ATP to supply energy for
chemical reactions in cells.

lodine (trace amount)
Part of an essential
hormone produced

by the thyroid gland;
regulates metabolism
Iron (trace amount)
Part of hemoglobin,
which carries oxygen

(Percentage of body weight. Source: Biology.
Campbell and Reece, eighth edition.)




A unidade fundamental

Estar vivo significa produzir (i N
energia - sob a forma de ey =W
ATP

Mitochondria

Smooth endoplasmic reticulum



Causes of death, World, 2021
The estimated annual number of deaths from each cause. Estimates come with wide uncertainties, especially for
countries with poor vital registration®.

Cardiovascular diseases ! ; ] 19.4 million
Cancers H | 9.89 million
COVID-19 ] | 7.89 million
Chronic respiratory diseases [N 4.41 million
Digestive diseases 2.52 million
Lower respiratory infections | 2.18 million
Dementia I 1.95 million
Neonatal disorders | 1.83 million
Diabetes 1.66 million
Kidney diseases [l 1.53 million
Road injuries [l 1.20 million
Diarrheal diseases | 1.17 million
Tuberculosis 1.16 million
Malaria [l 748,000
Suicide Jlll 746,000
HIV/AIDS ] 718,000
Homicide Jll 397,000
Parkinson's disease [l 388,000
Drowning ll 274,000
Nutritional deficiencies I 222,000 -
\> 4

Meningitis il 214,000
Maternal disorders I 191,000
Alcohol use disorders J| 158,000
Drug use disorders | 137,000
Fire | 117,000

Conflict and terrorism | 96,500

Hepatitis | 71,800

Poisonings | 56,200

Measles | 56,000

Heat (hot and cold exposure) | 36,000

Natural disasters | 9,430

Data source: IHME, Global Burden of Disease (2024) OurWorldinData.org/causes-of-death | CC BY

1. Civil Registration and Vital Statistics system: A Civil Registration and Vital Statistics system (CRVS) is an administrative system in a country
that manages information on births, marriages, deaths and divorces. It generates and stores ‘vital records’ and legal documents such as birth
certificates and death certificates. ® You can read more about how deaths are registered around the world in our article: How are causes of death

registered around the world?

https://ourworldindata.ora/grapher/share-of-deaths-by-cause



https://ourworldindata.org/grapher/share-of-deaths-by-cause

Share of deaths by cause, Brazil, 2019

The estimated share of total annual deaths from each cause.
Cardiovascular diseases 28.2%
Cancers

Lower respiratory infections
Digestive diseases
Respiratory diseases
Homicide

Diabetes

Alzheimer's disease

Road incidents

N " o @
Kigeey dfseave L%, Share of deaths by cause, Brazil, 1990
Neonatal deaths 2.1% The estimated share of total annual deaths from each cause.
HIV/AIDS
Suicide Cardiovascular diseases 27.4%

Alcohol disorders
Parkinson's disease
Nutritional deficiencies
Enteric infections
Protein-energy malnutrition
Diarrheal diseases
Drowning

Tuberculosis

Meningitis

Maternal deaths

Fire

Drug disorders

Hepatitis

Malaria

Hot or cold exposure
Terrorism

Conflict (including terrorism)
Natural disasters

Data source: IHME, Global Burden of Disease (2019)

https://ourworldindata.org/grapher/share-of-deaths-by-c
ause?time=1990&country=~BRA

Cancers

Neonatal deaths
Lower respiratory infections
Road incidents
Digestive diseases
Homicide

Enteric infections
Diarrheal diseases
Respiratory diseases
Diabetes

Liver disease
Nutritional deficiencies
Kidney disease
Protein-energy malnutrition
Alzheimer's disease
Drowning

Tuberculosis

Suicide

Meningitis

HIV/AIDS

Alcohol disorders
Malaria

Maternal deaths
Parkinson's disease
Fire

Hepatitis

Hot or cold exposure
Drug disorders
Terrorism

Conflict (including terrorism)
Natural disasters

o
=
=

|

Data source: IHME, Global Burden of Disease (2019)

OurWorldInData.org/causes-of-death | CC BY


https://ourworldindata.org/grapher/share-of-deaths-by-cause?time=1990&country=~BRA
https://ourworldindata.org/grapher/share-of-deaths-by-cause?time=1990&country=~BRA

3 Partes do SISTEMA ENDOCANABINOIDE

ENDOCANABINOIDES
MOLECULAS ORGANICAS
QUE O CEREBRO

SINTETIZA A PARTIR DE
PRECURSORES LIPIDICOS

ANANDAMIDA
&

2-AG (2-ACILGLICEROL)

RECEPTORES CANABINOIDES

RECEPTORES QUE LIGAM-SE AOS
ENDOCANABINOIDES (E
FITOCANABINOIDES) E MODULAM
AS FUNCOES DO SISTEMA
IMUNOLOGICO E NEURAL,
HOMEOSTASE

cB1

CB2

ENZIMAS METABOLICAS

PROTEINAS QUE SINTETIZAM
ENDOCANABINOIDES E
DEGRADAM OS MESMOS
APOS ALGUM TEMPO PARA
EVITAR DEBRIS (DETRITOS)

HIDROLASE
&

LIPASE



Biosintese Endocanabinoides

Arachidonoyl-phosphatidylcholine (PC) Inositol Phospholipids
NAT Phospholipase C
’ N (n-acyllvinsﬁnase) l
E a formagao de compostos X _oac

(n-arachidonylphosphatidylethanolamine)

complexos a partir de C .
substancias simples por s >¢ _ [\ <oy
AG

Anandamine (AEA) 2-

organismaos Vivos.

FAAH MAGL or
. o cox2
Tecnologia ancestral . ¥l or FAAH
- v
/‘93 L Arachidonic acid and
(v ethanolamine (FAAH); glycerol

PGE .-etholamide (COX2)



Sobre o
colesterol e
gorduras

Membrana Celular
Ciclo de Krebs
Hormoénios Esterdides
Massa seca Cerebral
Resposta inflamatoria
Saciedade

Glicoproteina Carboidrato Glicolipideo

Proteina
globular

Proteina
integral

-
? o
Q/oﬁ
pet

Proteina J PrSteina
alfa-hélice Proteina de canal periférica
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ASTROCYTE GLUTAMATE mGluRSN"_:

PROCESS TERMINAL I Abundante CB1
mﬁi CB2

Receptores transientes de canais
GABA/CCK ¢ ) . .
TERMINAL  Glutamate INES potenciais
- ! Receptores ativados de proliferacdo de
/ peroxissoma

-
----------

(z-:/h\G, +— @I —0AG

PYRAMIDAL CELL DENDRITE

RECEPTORES




Biosintese dos Fitocanabindides pela planta Canabis

Phenylalanine =9 Tyrosine = Tyramine Acetyl CoA Pyruvate .- » Fatty Acid
prenyLProrANOID [ I 4 I l
culisssm | /| Hexanoyl! CoA
p-coumaroyl CoA Malonyl CoA ~==}-=- i 3K, Zf;;'xz,oe
* ' Cytoplasmic Plastidic
Caffeoyl CoA E MVA MEP Olivetolic Acid
v 5  JPATHWAY \ 4 PATHWAY

Feruloyl CoA =P Coniferyl CoA 2x PP IPP

! + +

: DMAPP DMAPP
v
_ ] .
A ¥\ ¥
: N Cannabigerolic Acid
. i FPP ' ‘
Secoisolariciresinol Cannabisin D Myrcene
Limonene
LIGNANS
- MONOTERPENES
| - B> I : e I H
Dy Al i Cannabinochromene Cannabidiol e
. ¥

Cannflavin A
Apigenin-8-C-glucoside
FLAVONOIDS

-1 ©
| @2

B-caryophyllene B-amyrin
A9-tetrahydrocannabinol

SESQUITERPENES TRITERPENES CANNABINOIDS



anti-anxiety
anti-depressant
Tmemory
|ACTH

synaptic
cleft

presynaptic neuron

GABA A receptor

postynaptic neuron

. quercetin

diazepam

Islam MS, Hossain R, Ahmed T, Rahaman
MM, Al-Khafaji K, Khan RA, Sarkar C, Bappi
MH, de Andrade EM, Aratjo IM, et al.

Anxiolytic-like Effect of
Quercetin Possibly through
GABA Receptor Interaction
Pathway: In Vivo and In Silico
Studies.

Molecules. 2022; 27(21):7149.
https://doi.org/10.3390/molecules272171
49




Typical Analysis - Copaiba riticulata

BETA BISABOLENE
BETA ELEMENE a%

BETA
DELTA CADIP\ENE

CUBEB"‘E y MLUROLENE
ALPHA TRANS ALPHA COPAENE
eeaemcrene g

; ”

ALPHA HUMULENE
10%

GERMACRENE {
A
2%

GERMACRENE
0

5%
BETA

SELINENE
2%
CARYOPHYLLENE
EPOXYDE
5%

COPAIBA

Recentemente, foi demonstrado que o
terpeno beta-cariofileno interage com o
sistema endocanabindide, atuando como
um agonista natural do receptor
canabindide endégeno 2 (CB2).

Sao conhecidos por serem expressos
receptores de CBD em células imunes
e facilitar efeitos anti-inflamatorios.

shutterstock com - 1191310582

https://absolute-aromas.ca/blogs/news/copbia



https://absolute-aromas.ca/blogs/news/copbia

TERPENE BENEFITS

NAME FOUND IN EFFECTS AROMA STRAINS
anti-inflammatory musky Chemdawg
AAVD ERIE sedative Grape Stomper
IV Y N C cl \J muscle relaxant DO, Fire Alien Kush
: x somewhat citrusy
pain relief Agent Orange
boosts energy pine Vanilla Kush
= improves focus ey Cookie Cross
A-PINENE bronchodilator f’esfl.h o " 9lb Hommer
improves memory arily Y Lavender
pain relief o Gorilla Glue #4
CARYOPHYLLENE anti-depressant wgoc;/ Tangerine Dream
anti-inflammatory & eyr Sage N Sour
anti-anxiety PP Pineapple Express
improves mood citrus GSC (Cookies)
l_l M O N E N E anti-anxiety lemon Pre-98 Bubba Kush
anti-depressant orange Tangerine Dream
relieves nausea Cush / Green Crack
anti-inflammatory woody Liberty Haze
H U M U LE N E appetite suppressant earthy Gorilla Glue #4
pain relief herbal Cush / Green Crack
anti-tumor spicy Sage N Sour
. . Bubble Gum
oml—om_(lety floral 9lb Hammer
Ll N A LO O L sedative sugar g
pain relief Gitrus Sour Diesel
Locomation

anti-bacterial




Terpenes, polyphenols and flavonoids - phytocannabinoid ligands beyond the
Cannabis plant - (just) the tip of the iceberg!

Salvinorin A \9-THC CBND

CBC CBD Terpineol CBG
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Diferentes fitocanabinoides foram isolados da planta
Cannabis sativa, como A9-tetrahidrocanabinol (A9-THC),
canabidiol (CBD), canabigerol (CBG), canabinol (CBN),
canabicromeno (CBC), canabinodiol (CBND), flavonodides,
6leos essenciais e outros, referidos como o "espectro
completo canabinoide".

Terpenos, polifendis e flavonodides sao um grupo
generalizado de metabolitos secundarios encontrados em
varias Familias de plantas, incluindo Canabaceae e outras.
Ao todo, canabinoides, polifendis, flavondides, terpendides e
6leos essenciais estendem os beneficios terapéuticos de
cada composto, conhecido como efeito de comitiva.

R
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Terpenes, polyphenols and flavonoids - phytocannabinoid ligands beyond the
Cannabis plant - Gjust) the tip of the iceberg!
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Moléculas semelhantes a canabinoides, por exemplo,
terpenos, polifendis e flavonodides além da planta de
Cannabis, podem atuar como agonistas ou antagonistas do
receptor canabindide, ou inibidores da enzima do sistema
endocanabindide, e sdo capazes de desempenhar um papel
em diferentes condi¢oes patologicas, incluindo disturbios
neurodegenerativos e neuropsiquiatricos

Terpenes, polyphenols and flavonoids - phytocannabinoid lig:
Cannabis plant - (just) the tip of the iceberg!
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THE ENDOCANNABINOID SYSTEM

CBI o

Receptors are concentrated in
the brain & the central nervous
system but are also present in

some nerves and organs.

CB2 S|

Receptors are mostly in peripheral
organs, especially cells assocated

with the immune system.

TRVP1

Receptors are concentrated in
the blood, bone, marrow, tongue,

kidney, kver, stomach & overies.

TRPV2

Rs*(.optors are concentr: (.d in
the skin, muscle, kidney, stomach

& lungs.

HUMAN CANNABINOID RECEPTORS

GPR 18 =)

Receptors can be found primarly
in bone marrow, the spleen and
lymph nodes, and to a lesser

extend the testes

GPR55 ()

Receptors are found in the
bones, the brain, particularly the
cerebelilum, and the Jejunum and

feum,

GPR 119 ¢

Receptors are found
predominantly in the Pancreas
and the intestinal tract, in small
amounts
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Fonte de energia
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Photosynthesis
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Carbon Water Light Sugar Oxygen
Dioxide Energy

& Reactantsofone X
Reactants are products of Products
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the other!!!!
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Oxygen Sugar Carbon

Dioxide
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Water Energy

Cellular Respiration



Pra qué
precisamos
de energia?

MITOCHONDRIA IN CELL LIFE AND DEATH

Mitochondria as the
cells powerhouse

sugar

oxygen

< MITOCHONDRIA

ATP  energy

\ f
J

Cell functions normally
because mitochondna
make ATP/energy

Mitochondria as the
cells death trigger

EXTERNAL
CELL DEATH
SIGNAL

MITOCHONDRIA

/
RURTA. IR
MCLEUS no ATP or
o le energy

Cell prepares 1o die because
mitochondria release key
molecules which induce apoptosis




Triptofano

. p Topiefane
Alguns defensivos agricolas ( ex: Folato > [
glifosato) tém a capacidade de quelar T

P . , itamina Descarbo
substancias fundamentais para a saude > e Serotoniia
do ser humano Zinco?
Magnésio? I““"““"l
Triptofano , Fenilalanina e Tirosina Meti N-acetil serotonina
c 1on1na
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aminoacidos >
Folato

Zinco, Cobre, Cobalto, Niquel (metais)

Homoclstema
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Vitamina B6




Via do xikimato (shikimato)

A via do xikimato (via do acido chiquimico) é
uma rota metabdlica de sete passos usada
por bactérias, fungos, algas, parasitas e
plantas para a biossintese de aminoacidos
aromaticos (fenilalanina, tirosina e
triptofano).

Essa via nao é encontrada em animais, de
forma que seus produtos representam
aminoacidos essenciais que tém de ser
obtidos através da dieta dos animais.

Rota do chiquimato


https://pt.wikipedia.org/wiki/Xiquimato
https://pt.wikipedia.org/wiki/%C3%81cido_xiqu%C3%ADmico
https://pt.wikipedia.org/wiki/Amino%C3%A1cidos
https://pt.wikipedia.org/wiki/Fenilalanina
https://pt.wikipedia.org/wiki/Tirosina
https://pt.wikipedia.org/wiki/Triptofano
https://pt.wikipedia.org/wiki/Amino%C3%A1cidos_essenciais

3 AMINOACIDOS PARA RECORDAR

Animal pigments Neurotransmitters and related
Eumelanin, Phaeomelanin | .popA, Dopamine, Epinephrine, Neurotransmitters and related
Norepinephrine, Phenylethylamine, Serotonin, Melatonin, Tryptamine
Tyramine

Indole gut metabolites
Indole, Indoxyl sulfate

o 0o \ o)
@\H%H @A‘)\OH @f\C‘/LOH
R
NH NH
¢ HO Nk NH 2

L-Phenylalanine

L-Tyrosine L-Tryptophan
\ / Plant h / Vitamins, Cofactors
ant hormones R
3 K Niacin, NAD, NADP
p-Coumaryl-CoA Auxins, Indoleacetic acid, act
Tryptamine Neuroprotectants
Kynurenine, Indolepropionic acid
Plant pigments Plant defense
Flavonoids, Isoflavonoids, Compounds
Proanthocyanidins Cutin, Suberin,

Lignins, Lignans



Tratamento fisiolégico para melhorar niveis de
5 Serotonina (ligada a compulsao por doces,
principalmente chocolates) e Dopamina (melhorar

OH pulsdes, vicios, abusos)

2

Phenylalanlne acetyl-CoA Co-ASH

ASMT
TPH
Tryptophan Gprp L DOE o SerotonM acetvlserotomM Melatonin

(S-hydroxytryptamine)
HO NH2
Tyrosine =3P L-DOPA
BH4 * BH, ~—— B A -BH,
Dopamine
Norepinephrine

* CH; CHy-NHs oH0 CHg CHy~NH—C—Chy
Epinephrine H H
Q@ Serotonin .
(5-hydroxytryptamine) Melatonin
r 1. ™
HN NH,
Tryptophan=——====p Serotonin
& BH4 R
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Cytokines

Model of Dynamic Homeostasis
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Para Pensar:

Faz sentido proibir,
pela lei dos homens,
qualquer criacdo da
lei da natureza?
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