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(Chronic) Pain is an underrecognized societal burden ... this is directly
reflected in the poor investment in R&D ... luckily there is a supporting
hand of mother nature

A whole series of CNS medications finds its origin in derivatives of
natural products, including drugs in domains as analgesia, anxiety &
depression but also neurodegeneration

New trends in healthcare, as disease interception and prevention,
open a new world of opportunities for consumer products, including
fruits and derivatives

—
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(CHRONIC) PAIN AND
ITS (SOCIAL) IMPACT
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Chronic pain an issue?
«  Chronic pain affects as many as 100 million people in the US alone.

« Total economic and direct healthcare costs for treating pain in the US have been
estimated to be as high as $635 billion annually, higher than the costs for cancer,
Alzheimer’s, or cardiovascular disease.

« Addiction to drugs and alcohol affects more than 23 million Americans and
continues to rise, in part due to abuses of pain medications. Total economic
and direct healthcare costs for substance abuse is an alarming $700 billion per
vear

Number of Chronic Pain Patients Ssan per Manth for Pain Subtype by Spacislty  Patiseits’ Severity of Pain by Pain Subtype: Pain Specialists
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“==_  David Thomas & Chad Wessel, The State of Innovation in Highly Prevalent Chronic Diseases, Vol I1: Pain and Addiction Therapeutics,
BIO INDUSTRY ANALYSIS, February 2018
Jjanssen Joyce Spadafora, Chronic Pain | Current Treatment, 2016 DR/Decision Resources

—— Prevalence and Cost vs. Venture Capital Funding
2007-2016 for highly prevalent, chronic diseases

US Prevalence ve. US Venture Funding
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David Thomas & Chad Wessel, The State of Innovation in Highly Prevalent Chronic Diseases, Vol II: Pain and Addiction
“w=_ Therapeutics, BIO INDUSTRY ANALYSIS, February 2018
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— Trends in Venture Investment and R&D Activity
(Clinical Trial Initiations) in Pain

2007-2016 VENTURE INVESTMENT INTO US COMPANIES WITH LEAD PROGRAMS IN PAIN VS.
ONCOLOG"

Blue bars: novel drug in lead program of company. Red bars: drug improvement (reformulation, repurposing) for the lead asset under development

2006-2016 CLINICAL TRIAL STARTS FOR PAIN INTERVENTION TRIALS FOR PAIN
1,930 clinical trial starts were retrieved from TrialTrove (Nov 2017)

Trials were individually assessed for novelty of drug (no prior Trials individually assessed for physical modification into abuse
approval history of the active compound) and trial phase cohorts deterrent formulations of previously approved opioids
de-duplicated. A total of 290 novel drug intervention trials were

initiated
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— Drug treatment:
balance between efficacy and side-effects

The efficacy/functionality balancing act is a direct result of limited
pharmacology

= — — . Furlcnon]

In an ideal world, pain reduction
directly leads to improved function {Pain

S/E |
However, current treatments for NP /

can reduce pain but significantly
increase side effects, often leading to Pain

a loss in function

As a result, when treating neuropathic

pain, the physician is constantly trying to

achieve a balance between reducing pain \Pain
and limiting the resulting side effects in

order to achieve the best possible level of

function

S/E |
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Treatment of Moderate to Severe Pain -
Main pathways and

mechanisms by
which pain is
transmitted and
modulated

The ascending pathways, by which sensory
and aff ective components are generated, are

Freedom from pain
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shown on the left. Top-down modulation, by e
. - which higher centres can alter Vgt ‘\
Pain persisting spinal function through changes in descending e N =
. - controls, is shown on the right. The major ormirm | El
OF Increasing functional roles of the diff erent neural Septmsimon [ S N
components in these pathways are (o )

summarised in yellow boxes. Changes that
occur after tissue or nerve damage are listed,
and pharmacological agents that modulate
pain are shown at their sites of
action in red boxes. Peripheral inputs are
indicated by the horizonal purple arrow. The
peripheral mechanisms of infl ammatory and
i pain are very diff erent,
ff erence is refl ected in their diff
erent treatments. However, central
mechanisms might be more common than
peripheral ) of
neuronal activity. (+) 5-HT3R=stimulation of
neuronal activity. Am=amygdala. A5 and
A nuclei containing
neurons. CC=cerebral cortex.
CN=cuneate nucleus. Hyp=hypothalamus.
LC=locus coeruleus. NG=nucleus gracilis.
NSAIDs=non-steroidal anti-infl ammatory
drugs. PAG=periaqueductal grey matter.
nucleus.
of the thalamus. RVM=rostro-ventral medial

ety
medulla. SNRI: erotonin-noradrenaline
reuptake inhibitors. TCAs=tricy [
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antidepressants. VPM and VPL=ventrobasal e
thalamus, medial and lateral components sy s v s e ety

WHO Pain Ladder

WHO Pain Ladder. Accessed at: http: h Accessed on Mar 2015.
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Chronic Pain
Drug side effects

There's some denial, and DG

it's stressing me ou
because people are
depending on me, but I'm
letting them down. 1
have to get back even
though the pain is
intense.”

Transitional
Period

restock on OTC pain

rellef from drug store
due to high frequency of
use.

Dependent on multiple variables:
«  Compound class, compound itself within a class
» Dose, concentration : T

eriencing
in]

+ Route of administration BN S S TR
» Frequency and duration of intake (tolerance to SERSs) g i . in

+ Co-medication (drug-drug interactions), intake other agents
(alcohol, .

amazon

1 start to accept that this
% going away, 1 just learrs
12 d4al with It 1 never

» Physical and disease state anlgesics - mulimodal pain reament Chronic T
Pain this age. 1have 4 or 5
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« Genetic background NSADs  upioids Confirmed )
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Pain treatment in your kitchen ...

1. Make muscle pain a memory with ginger (gember)
2. Cure a toothache with cloves (kruidnagel)

3. Heal heartburn with cider vinegar (cider azijn)

4. Erase earaches with garlic (knoflook) . ' :
5. Chase away joint and headache pain with cherries (kersen) 2B "all,ll‘al P
6. Fight tummy troubles with fish (vis) InYour Kitchen

7. Prevent PMS with yogurt (yoghurt)

8. Tame chronic pain with turmeric (kurkuma)

9. End endometrial pain with oats (haver)

10. Soothe foot pain with salt (zout)

11. Prevent digestive upsets with pineapple (ananas)

12. Relax painful muscles with peppermint (pepermunt) Correct learnings next to possible benefits:
- Different types of pain
- Different medications might be needed

13. Give your back some TLC with grapes (druiven)
14. Wash away pain injuries with water (water)

15. Heal sinus problems with horseradish (mierikswortel)

16. Beat bladder infections with
17. Heal mouth sores with honey (honing)

18. Fight breast pain with flax (vlas)

19. Energize migraine medication with coffee (koffie)

20. Tame leg cramps with tomato juice (tomatensap)

—
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Herbs to treat pain ...

Zyflamend is a combination of ten herbs used for thousands « ., , ..
years by millions of people to promote health and longevity. P ——
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. 1. Ginger

Treatment combinations often improve efficacy
-~ Pain treatment is multifactorial

janssen J

[ Pain = multidisciplinary approach
v e.g. Rehabilitation management of low back pain
K
“S‘Ms Hoooepies pam S

multidisciplinary care is needed and
provide a roadmap that puts into context
the complexity

of recovery in this heterogeneous
P T S — population

—
janssen )’ Journal of Pain Research 2017:10 2373-2385

E— The treatment of chronic pain

The Multidisciplinary Pain
linic:

$ .
. . c
o iy EitECiElnauviteams Developed by John Bonica in 1940's

~ . . Interdisciplinary collaboration key to the
% ur ing of pain

e 29 ]

f’-ﬁ Multiple approaches Founding of IASP

- Availability of pain treatment facilities was scarce, and show that accompanying
caseloads and wait times were generally high.

« Pain treatment facilities use a wide range of pain interventions and employ a variety
of health care professionals.

« Major questions on the scope, demand, and accessibility of multidisciplinary pain treatment
facilities

Pain Research and Management

‘} Volume 2016, Article 1D 5960987
janssen olume 2016, Article
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From Asperin to COX-inhibitors

« Asperin: “Wonder Drug” - found naturally in willow tree bark*
« Felix Hoffmann (Bayer) — developed stable form of compound in 1897
« Acetylsalicylic Acid (ASA)

Cherokee Make Aspirin from a Willow Tree

* Further developments into:
NSAIDS, (non)selective COX1-2 inhibitors (cyclo-oxygenase inhibitors), prostaglandin
inhibitors, ...

janssen J *: wilgenschors

— Examples systemic non-opioid drugs

Arachidonic Acid Metabolism
Mambrane Phoapholipids

Phospholipass ofrenss Corticosteroids

v
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M.B. Babos et al. / Disease-a-Month 59 (2013) 330-358
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The endogenous opioid system

People are aware of..Stress-induced analgesia...
Stress activated opioid systems (naloxone sensitive)

Fiy 1 Memarvigod doulcrton of S ad o
harwy

The distribution of opiate receptors in the brain of a guinea
pig.
Red areas represent the highest density of opiate receptors.
Yellow areas contain a moderate density, while blue, purple and
white represent low density.

Image from Snyder, 1996.

B.L. Kieffer, C.J. Evans / Neuropharmacology 56 (2009) 205-212

= N. Dietis, D. J. Rowbotham and D. G. Lambert; British Journal of Anaesthesia 107 (1): 8-18 (2011)
janssen ’

Opium: An old history
(3400 BC)

* Traded by Phoenicians (1300 BC); known in Greece (Hippocrates) and harvested
on Island of Cypress, introduced in Persia India (300 BC) and China

* 1803 Friedrich Sertuerner isolates morphine from opium

janssenj’
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The traditional way of production

—
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The alternative way: e.g. Tasmanian Alkaloids

230 Tonnes of Crops cultivates:
Thebaine CPS

Codeine CPS

Oripavine CPS

Historically Morphine CPS

In terms of the APIs:
Codeine Phosphate will be circa 12 - 18 tonnes Waste:

Buprenorphine Base < 1 tonne The straw post extraction
(that is now devoid of alkaloid and solvents)

is returned to the farm land acting as a soil conditioner

S—
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Naramco: From Fields to your Formulations

Noramco is/was the world’s largest producer of thebaine and oripavine, using patented poppies with a high
purity profile allowing allows for a secure supply of oxycodone, hydrocodone, hydromorphone,
oxymorphone, buprenorphine and the Nal compounds for Noramco’s global customers

Thebaine ONM?G HCL. Baze

Thebaine Hydrocodone Bitartrate -2
Merphine Morphine Sulfate T
Merphine (Current-US) Codene Phosphate
Codetne (Current OUS;
Oripavine Hydramarphone HCL
Oripavine Onymarphone HCL o A
Thebaine Bupranorphing HCL, Bate
Oripavine Haltrexone HCI, Base v
Oripavine Halowone HCL
—
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The additional unknown connection

A by-product the agricultural material is poppy seed*
a "raw agricultural commodity" ending up in the culinary world

S—
janssen )’ *; maanzaad
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The development of opioid analgesics at Janssen
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@ Noramco™ mmp Opioid API firm Noramco moves into
P cannabinoids
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= Cannabinoids in pain management |

>
S e
LS SR
Cannabis sativa A9- Tetrahydrocannabinol (THC)
+ Commercially available cannabinoids are subject to psychotomimetic and addiction
(cannabinomimetic) adverse effects largely through activation of the cannabinoid 1
receptor (CB1r).
+ The available commercial cannabinoids have a narrow therapeutic index.
. Recently developed
peripherally restricted cannabinoids,
— regionally administered cannabinoids,
— bifunctional cannabinoid ligands
cannabinoid enzyme inhibitors
— endocannabinoids, which do not interact with classic cannabinoid receptors (CB1r and CB2r),
cannabinoid receptor antagonists
— selective CB1r agonists

hold some promise as analgesics Expert Opin. Investig. Drugs (2014) 23(8):1123-1140

The target dose for relieving pain in patients with malignant diseases is most likely about 10
actuations per day, which is about 27 mg tetrahydrocannabinol (THC) and 25 mg cannabidiol
(CBD), and the highest approved recommended dose is 12 actuations per day (32 mg THC/30 mg
CBD). Further large studies of cannabinoids in homogeneous populations are required
Darkovska-Serafimovska et al., Journal of Pain Research 2018:11 837-842
—
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- Cannabinoids

Descending serotonergic and
noradrenergic pathways are also
involved in cannabinoid-induced
antinociception.

CB1 receptors were found densely in areas
close to descending pain

pathways.

The analgesic mechanism of cannabinoids
is complex and multiple site of action
appears to contribute its analgesic effects.

Cannabinoids have dual mode action in
descending monoaminergic inhibition and
systemically administered cannabinoids
produce antinociception via CB1 mediated
mechanism through activation of descending
serotonergic

and noradrenergic pathways that act upon on
spinal 5-HT7, 5-HT2A and a2-
adrenoreceptors, respectively.

s A. Dogrul et al. / Progress in Neuro-Psychopharmacology & Biological-Psychiatry-38-(2012)-97-105

1/24/2019



Cannabinoids in pain management
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- Cannabinoids & pain ...

Pharmacotherapeutic considerations for use
of cannabincids to relieve pain in patients with
malignant diseases

Purpose: The aim of this review was to assess the efficacy of cannabis preparations for
relieving pain in patients with malignant dmauEL lhbngh a !y!!fuﬂ:l: review of randomized
controlled trials (RCTs), which wers p bl T hi:
preparation to a placebo.

Methods: An electronic search of all literature published until June 2017 was made in MED-
LINE/PubMed, Embase, The Cochrane Controlled Trials Register and specific web pages
devoted to cannabis.

Resules: Fifteen of the 18 trials a signi Ipesic affect of

most i} d ek 1T gmnﬂywclllulmlnd.
m!dlnmndﬁmmmsdcclfmumdmwmmmwmmnsmd mouth, There
is evidence that inoids are safe and ly eﬁ"em\ﬂe in
relieving pain in patients with malignant diseases. Th '

plin and also for

i
atthe end of 2 mtsafmﬂw:d?!ﬂ%mm in pain |r|lu|.l||!)lan ascale of 0-10,

which is considered to be clinically important) was 43% in comparison with placebo (21%).
Conclusion: The target dose for relicving pain in patients with malignant discases is most likely
‘ about 10 actuations per day, which is about 27 myg tetrahydrocannabinol (THC) and 25 mg can-
nabidiol (CBD) and the hlyaﬂ a‘ppfmd mcmwmm dose is 12 actuations  per day L32 mg
THC/30mg CBI), Further |

B !

Jommrmal of Pain Reearch 200811 837842
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The Endocannabinoid System

MGL
Inhibitors

—
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2-AG
biasynihesis

Inhibiting FAAH (fatty acid amide hydrolase) increases
anandamide which is an endogenous agonist at the cannabinoid
receptors CB1 and CB2.

Alternately, an MGL inhibitor works by inhibiting MGL
(monoacylglycerol lipase) and increasing levels of 2-AG (2-
arachidony! glycerol), another endogenous cannabinoid agonist.

Thermosensitive TRP Channels: The family
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Signaling pathways involved in the sensitization of TRPV1

NGF activates the TrkA receptor to increase TRPV1 membrane trafficking via phosphatidylinositol
3-kinase (PI3K).

In addition, both PKC- and PKA sensitize TRPV1 function. The A-kinase anchoring protein
(AKAPS5) is an essential scaffolding molecule in this process.

TRPV1 sensitization by inflammatory mediators enhances calcium influx in response to TRPV1
activation, which leads to neurogenic inflammation and hypersensitivity

Physiol Rev 94: 81-140, 2014

Capsaicinoids in the treatment of neuropathic pain
Capsaicin 8% patch and high-concentration liquid - clinical research.
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Ther Adv Neurol Disord (2014) 7(1) 22-32 listed on ClinicalTrials.gov.

e N-Type Calcium Channel (CaV2.2): Rationale
» Role in Pain

< Expressed at high levels in superficial layer of dorsal horn

“ Blockers of the channel prevent release of pro-nociceptive transmitters

< Inhibited by morphine through p-opioid receptor

% Mutant mice lacking the o,z gene exhibit reduced inflammatory and neuropathic
hypersensitivity

< Ziconotide (also known as SNX-111 or w-conotoxin MVIIA) is approved for severe chronic
pain (intrathecal route and poor safety margin limit utility)

= High affinity (1-10 pM K, or K;) to the channel

= High efficacy in neuropathic pain models, such as nerve ligation or CCI

7 —
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Compounds that enhance NE and 5-HT
activity by blocking re-uptake, are analgesics

S—
janssen J
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Antidepressants:
An heterogeneous pharmacological class

Antidepressant Blockade of Monocamine Transporters and
Receptors in the Human Brain®
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St. John’s wort* and depression

St. John’s wort (Hypericum perforatum), a plant that grows in the wild, has
been used for centuries for mental health conditions. It’s (widely) prescribed for
depression in Europe.

« St. John’s wort is sold as a dietary supplement in the United States, where the
standards for selling supplements are less strict than the standards for
prescription or over-the-counter drugs.

(the National Center for Complementary and Integrative Health (NCCIH))

The contributing mechanisms include:

« inhibition of the reuptake of serotonin (5-HT), dopamine (DA), norepinephrine (NE) in the
synaptic cleft (of interconnecting neurons)

« binding to the GABA-A and GABA-B receptors thereby inhibiting the binding of GABA ligands,
« increasing the density of 5-HT2 receptors in the frontal cortex of the brain

« inhibition of both monamine oxidase (MAO) and catechol-O-methyltransferase (COMT)
enzymes in the brain thereby allowing more DA to be converted to NE.

S—
janssen I - sisonsteuic
Anthony J. Busti, MD, PharmD, FNLA, FAHA, 2015

What the Science Says About the Effectiveness of
St. John’s Wort for Depression

The results of studies on the effectiveness of St. John’s wort for depression are mixed.

In a 12-week, 2011 clinical trial with 73 participants, neither St. John’s wort nor a standard
antidepressant medication called citalopram, a selective serotonin reuptake inhibitor (SSRI), decreased
symptoms of minor depression better than a placebo. (NCCIH and NIMH)

In a 26-week clinical trial with 124 participants, St. John’s wort, a standard antidepressant (sertraline,

an SSRI), and a placebo were similarly effective in treating major depression of moderate severity
(NCCIH and NIMH 2012)

A 2008 review of 29 international studies suggested that St. John’s wort may be better than a placebo
and as effective as different standard prescription antidepressants for major depression of mild to
moderate severity. St. John’s wort also appeared to have fewer side effects than standard
antidepressants. The studies conducted in German-speaking countries—where St. John’s wort has a

long history of use by medical professionals—reported more positive results than those done in other
countries, including the United States.

St. John's wort was no more effective than placebo in treating major depression of moderate severity,
an NCCIH- and NIMH-funded study of 340 participants reported in 2002.

Taking St. John’s wort can weaken many prescription medicines, such as:
Antidepressants Birth control pills, Cyclosporine, used to prevent the body from rejecting transplanted organs
Digoxin, a heart medication, Oxycodone, a pain medicine, Some HIV drugs, including indinavir
Some cancer medications, including irinotecan, Warfarin, an anticoagulant (blood thinner).

Other side effects of St. John’s wort are usually minor and uncommon. They may include upset stomach, dry
mouth, headache, fatigue, dizziness, confusion, sexual dysfunction, or sensitivity to sunlight. Also, St. John’s wort is
a stimulant and may worsen feelings of anxiety in some people.

—
janssen J

S Other examples of Natural Remedies for Depression

+ Omega-3 Fatty Acids: -
a type of fat needed for normal brain function. Our bodies cannot make omega-3 fatty
acids so they must be obtained through diet.
Studies have linked depression with low dietary intake of omega-3 fatty acids and have
also found that countries with higher fish consumption, such as Japan, have a lower rate
of depression. Preliminary studies suggest that omega-3s (DHA and EPA) together with
antidepressants may be more effective than antidepressants alone.

Cold water fish such as salmon, sardines, and anchovies are the richest food source of
omega-3 fatty acids

+ Folic Acid:
Folate, is a B vitamin found in green leafy vegetables, fruit, beans, and fortified grains. It
is one of the more prevalent vitamin deficiencies due to poor diet and also because of
medication use (such as aspirin and oral contraceptives). Preliminary research suggests
that people with depression who also have low folate levels may not respond as well to

antidepressants, and taking folic acid in supplement form may improve the effectiveness
of antidepressants.

Foliumzuur m
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Limitations of chronic Pain Therapies

RENT STANDARDS OF CARE IN TREATING DFN AND OA

LEAVE AN UMET MEDICAL

ED FOR A BETTER PAIN THERAPEUTIC ETWENTY

Lack of efficacy, poor safety profiles, and ab
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*label- Warnings & Precastions
** Labet- Mlack Mex Warning

Hchberg M ot al. Am Cil Rbewm 2007 ok Somish 1S et al, Pain 2007

Role for alternative, and sometimes less
expensive, approaches

Products from Medscinsl Plants

Matural Products s a Source for Hovel Analgesic

Compeunds.

R R— e
Pharmacotherapeutic considerations for use
of cannabinoids to relieve pain in patients with
malignant diseases

—
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Beien
Natural Products as a Seurce for New Anti-Inflammatory and

Analgesic Compounds through the Inj jon of Purinergic
P2X Recepiors

Rimmal ot Snrrs. Boanrra |, Andires Survape Cullriws | Nariee Cars o Stbva Forveien
Wallet e Silv Frunwess ' ansl Lokt Amsstseie Abres '+

Chronic Pain

There's some denial, and )
it's stressing me out
because people are
depending on me, but I'm

Transitional
Period

restock on OTC pain

i N a deal in store
For some, there's 2 relief from drug storg. SO  chouh the pain s
A due to high frequency of Intense.
triggers the pain, use.
for others it a

radual
occurrence.

getting rid o
eriencing
ough pain],
doctor

amazon

1 start to accept that this
T going away, 1 just learrs
22 d4al with it 1 never
Heught Id feel this way at
thii age. 1have 4 or 5
things I use for pain relief on
a regular basis, and I stretch
in the morning to get

Chronic
Pain
Confirmed

"1 wish more people could

moving, which I know is understand what €5 like t
imporcant.” nave chronic pain. 1 hate
feeing ke Tve aiven up.
1 see my friends would nice to have
P someone £ talk to who
“Today my pain was at its bt gets me. My spouse is s6
absolute worst. I'm st Social media, and I sick of hearing me ==
every day isn't this badd feel like I'm missing =
because I simply shie out on growing a5 &
Gets this person. T have 5o
bad. 1 have to be realy much to offer the
careful.I can et realy Wworkd bt feel 50 = Treatment
short with people whar | restrained.” frustration
Tet pain affect my mood.”

** in some countries
(like Germany), the
pharmacist plays a
major role in product
brand choice

—
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Some shifting in approach....

NEED FOR ...

New Healtheare Models

New Business Models

New Business Models

£

Phanmacraticals Metical Dvices Crnemmer Gheal Pl Fealth

—
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Clinical manifestation

Continuum of Health
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moving from cure to prevention and interception

Descriptive
coDx

—— Consumer products enter health arena

Favorable Consumer Trends

.. The pace of change in ouwr Industry is
@ @ @ Py % accelerating...
Maturals  Orgarscs. QTG Selt-Carn Sohsons Our industry is being

@ ey x’~_ m disrupted...

Digital Disruption is Changing
the Face of the Consumer Ind

Thin, it Kewering bisrriers for arry and puving the wary for|

Design Thinking: trwed of pia-up competitars
ccnsumsr and P m‘cenmc so'“‘jms Al thar heart 0f thes degital SIUDION I8 B P COMNUMBT CRRTc
“ecain” ang

forcing an evohsson ol a retad sd meda lndicase

e /‘_—1‘\ A

insights = create
v L v et v et

s et
e s Pt ek

—EEN A

uhtimate source of ompalitive sdvamage 4

[ Health & Wellness areas are booming

VR, AR, smart mirrors

Sensors/Monitoring

Teladoc Ecosystem & Soourlty

—
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Smart Clothing (old & young)

ﬂ
Presence of accelerators

(Innavation Funding, Consumer insights
and/for Co-Creation, Marked Test)

S—
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Voedsel tegen angst... ; -
Eet voedsel dat rijk is aan flavonoiden (‘Prepdfr -\/—
tegen angst Cacaobonen  Vlierbessen -~ "'/ -/
Bosbessen Johannesbroodpitmee
MAYO
CLINIC

- H Is there an effective herbal treatment for anxiety?,

Kava: (koffie)
appeared to be a promising treatment for anxiety, but reports of serious liver damage — even with short-term use —
caused the Food and Drug Administration to issue warnings about the use of dietary supplements containing kava.
Passion flower: (passiebloem)

A few small clinical trials suggest that passion flower might help with anxiety. In many commercial products, passion
flower is combined with other herbs, making it difficult to distinguish the unique qualities of each herb. Passion flower is
generally considered safe when taken as directed, but some studies found it can cause drowsiness, dizziness and
confusion.

Valerian (valerian)

In some studies, people who used valerian reported less anxiety and stress. In other studies, people reported no benefit.
Valerian is generally considered safe at recommended doses, but since long-term safety trials are lacking

Chamomile: (kamille)

Limited data shows that short-term use of chamomile is generally considered safe and can be effective in reducing
symptoms of anxiety. But chamomile can increase the risk of bleeding when used with blood-thinning drugs

Lavender: (lavendel)

Some evidence suggests that oral lavender or aromatherapy with lavender can reduce anxiety; however, evidence is
preliminary and limited. Oral lavender can cause constipation and headaches.

Lemon balm: (citroenbalsem)

Preliminary research shows lemon balm can reduce some symptoms of anxiety, such as nervousness and excitability.

Lemon balm is generally well-tolerated and considered safe for short-term use, but can cause nausea and abdominal pain.
= Herbal supplements aren't monitored by the FDA the same
W _"‘"Wf* way medications are ...natural doesn't always mean safe
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Pharma in
Belgium:

Strategic Biopharmaceutical
Hub In Europe

Unique
ecosystem

Of Multinationals,
Biotechs And Smes

#2

IN R&D AND
CLINICAL
TRIALS

Belgium

35,250

highly qualified
employees

European #2

In Export
Of Pharmaceuticals

200

pharma
companies

€2.89
billion

Investments in R&D (2015)
(1/10th of EU investments in R&D)

&

4,200

Researchers

Unique
location

European #2

IN PHARMA
PRODUCTION

Close
collaboration

With Universities
And Research Centers

In the heart of Europe’s vibrant life sciences ecosystem

We need to built on novel health solutions to preserve our pole position
...... Why.not adding the fruit industry and it enriched products .....
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THANK YOU
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