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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

Short Intro & content
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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 
year

David Thomas & Chad Wessel, The State of Innovation in Highly Prevalent Chronic Diseases, Vol II: Pain and Addiction Therapeutics,  
BIO INDUSTRY ANALYSIS, February 2018
Joyce Spadafora, Chronic Pain | Current Treatment, 2016 DR/Decision Resources 6

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

David Thomas & Chad Wessel, The State of Innovation in Highly Prevalent Chronic Diseases, Vol II: Pain and Addiction 
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. 
ONCOLOGY

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

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

Trials were individually assessed for novelty of drug (no prior 
approval history of the active compound) and trial phase cohorts 
de-duplicated. A total of 290 novel drug intervention trials were 
initiated

Trials individually assessed for physical modification into abuse 
deterrent formulations of previously approved opioids

David Thomas & Chad Wessel, The State of Innovation in Highly Prevalent Chronic Diseases, Vol II: Pain and Addiction Therapeutics,  
BIO INDUSTRY ANALYSIS, February 2018 8

Drug treatment: 
balance between efficacy and side-effects 
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Treatment of Moderate to Severe Pain
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WHO Pain Ladder. Accessed at: http://www.who.int/cancer/palliative/painladder/en/. Accessed on Mar 2015.
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Main pathways and 
mechanisms by 
which pain is 
transmitted and 
modulated

Gilron et al., thelancet.com/neurology Vol 12 November 2013

The ascending pathways, by which sensory 
and aff ective components are generated, are 
shown on the left. Top-down modulation, by 
which higher centres can alter
spinal function through changes in descending 
controls, is shown on the right. The major 
functional roles of the diff erent neural 
components in these pathways are
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 
neuropathic pain are very diff erent,
and this diff erence is refl ected in their diff 
erent treatments. However, central 
mechanisms might be more common than 
peripheral mechanisms. (–) α2R=inhibition of
neuronal activity. (+) 5-HT3R=stimulation of 
neuronal activity. Am=amygdala. A5 and 
A7=brainstem nuclei containing noradrenergic 
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.
PB=parabrachial nucleus. Po=posterior nuclei 
of the thalamus. RVM=rostro-ventral medial 
medulla. SNRIs=serotonin–noradrenaline 
reuptake inhibitors. TCAs=tricyclic
antidepressants. VPM and VPL=ventrobasal
thalamus, medial and lateral components
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Drug side effects

Dependent on multiple variables:
• Compound class, compound itself within a class
• Dose, concentration
• Route of administration
• Frequency and duration of intake  (tolerance to SERs)
• Co-medication (drug-drug interactions), intake other agents 

(alcohol, …)
• Physical and disease state
• Genetic background
• …

12

Transitional
Period

For some, there’s 
a moment that 
triggers the pain, 
for others it’s a 
gradual 
occurrence.

There’s some denial, and 
belief that it will get 
better soon “but for now 
let me see if there’s a 
way for me to get 
comfort.”  Need to 
restock on OTC pain 
relief from drug store 
due to high frequency of 
use.

“I take OTC medicine, 
whatever I have on hand… 
but then I start taking it too 
frequently, which is 
unsettling…I wish these pills 
would last longer.”

“I go online and there’s 
all kinds of advice on 
how to get rid of 
chronic pain (naturals, 
Rx, creams, devices, 
vitamins, pills) quite 
overwhelming”

“I go to Amazon, and 
basically all products are 4 or 
5 star ratings, so what 
should I choose?   I need 
something, so I’ll just buy a 
few things and see what 
works” (heating pads, ice 
packs, creams)

“Nothing is getting rid of the 
pain [experiencing 
breakthrough pain], so I go 
see the doctor who tells me 
there’s nothing wrong with me 
physically.   Dr. Recommends 
that I start exercising and 
eating better.”

“I’m missing out on events 
because I don’t feel up to it.  
Feeling alone because nobody 
understands what I’m going 
through…[the stakes are 
higher], so I buy more 
expensive devices for relief.”

“Go back to doctor who 
tells me I can’t get an 
MRI because the protocol 
is for me to do physical 
therapy, so that’s what I 
do.   I go for a number of 
weeks, but it only helps 
a little”

Surgery

“Went back to doctor who 
confirms that I have chronic 
pain…gives me Rx to help 
with the ‘bad days’ & tells 
me to use OTC pain meds on 
other days.  It’s tough to 
keep track of doses, and 
when I took what, and how 
much I should take.”

“I start to accept that this 
isn’t going away, I just learn 
to deal with it.  I never 
thought I’d feel this way at 
this age.    I have 4 or 5 
things I use for pain relief on 
a regular basis, and I stretch 
in the morning to get 
moving, which I know is 
important.”

“Been missing work, and 
it’s stressing me out 
because people are 
depending on me, but I’m 
letting them down.   I 
have to get back even 
though the pain is 
intense.”

“I tend to buy things in bulk because I’m in 
it for the long haul, and I buy the cheaper 
kind so it’s more efficient.   I wish these 
pills would last longer, or even better, if 
they were more natural I wouldn’t feel full 
of chemicals.  I try to mix up my treatment 
so I’m not taking too much of one thing.”

“I wish more people could 
understand what it’s like to 
have chronic pain.  I hate 
feeling like I’ve given up.   
It would nice to have 
someone to talk to who 
gets me.   My spouse is so 
sick of hearing me 
complain.”

“I see my friends 
doing interesting 
and cool things on 
social media, and I 
feel like I’m missing 
out on growing as a 
person.  I have so 
much to offer the 
world but feel so 
restrained.”

“Today my pain was at it’s 
absolute worst.  I’m glad 
every day isn’t this bad 
because I simply shut 
down when it gets this 
bad.  I have to be really 
careful…I can get really 
short with people when I 
let pain affect my mood.”

“Talked to my doctor 
about surgery, and they 
agreed that I’m a good 
candidate because I’m 
young enough to handle 
the surgery.  Hopefully 
this will work…plus he 
told me to use Tylenol 
because it’s safer”

[Post surgery] “still need 
some relief, but hoping 
rehab will help.  I hope to 
wane off of meds so I can 
live a healthier 
lifestyle…maybe even start 
exercising again to 
strengthen my muscles 
again.”

Chronic 
Pain 
Confirmed

“Saw a deal in store 
that made it tempting 
to try new pain 
reliever since pain 
isn’t really going 
away.” **

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

= Treatment 
frustration

Chronic Pain
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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)

6. Fight tummy troubles with fish (vis)

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)

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 blueberries (bosbessen)

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)

Correct learnings next to possible benefits:
- Different types of pain
- Different medications might be needed

14

Herbs to treat pain …

Treatment combinations often improve efficacy
Pain treatment is multifactorial

Zyflamend is a combination of ten herbs used for thousands of 
years by millions of people to promote health and longevity.

1. Ginger

Wilde sla

15

Pain = multidisciplinary approach
e.g. Rehabilitation management of low back pain

Journal of Pain Research 2017:10 2373–2385

multidisciplinary care is needed and 
provide a roadmap that puts into context 
the complexity
of recovery in this heterogeneous 
population

16

Multidisciplinary teams

Patient involvement

Multiple approaches

The Multidisciplinary Pain 
Clinic: 

Developed by John Bonica in 1940’s
Interdisciplinary collaboration key to the 
understanding of pain

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 ID 5960987

The treatment of chronic pain
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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)

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

*: wilgenschors 18

Examples systemic non-opioid drugs

M.B. Babos et al. / Disease-a-Month 59 (2013) 330–358

19

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

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.

19

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)

20

Opium: An old history
• Cultivated in lower Mesopotamia (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

• Romans, Greeks, Arabs use opium as soporific and a sedative (300 BC)

• Reintroduced after Dark Ages in Western culture 

• 1803 Friedrich Sertuerner isolates morphine from opium

• 18th century: Commercialization, patents for medicines containing opium 

20
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The traditional way of production

22

The alternative way: e.g. Tasmanian Alkaloids

11000 Hectares of poppies

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
Buprenorphine Base < 1 tonne

Waste:
The straw post extraction 
(that is now devoid of alkaloid and solvents) 
is returned to the farm land acting as a soil conditioner

23

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

24

The additional unknown connection
A by-product the agricultural material is poppy seed*

a "raw agricultural commodity" ending up in the culinary world

*: maanzaad
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The development of opioid analgesics at Janssen  

25 26

27

Cannabinoids in pain management

• 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

Cannabis sativa Δ9- Tetrahydrocannabinol (THC)

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

28 28

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 α2-
adrenoreceptors, respectively.

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

Cannabinoids
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Cannabinoids in pain management

Expert Opin. Investig. Drugs (2014) 23(8):1123-1140

2-AG: 2-Arachidonoyl glycerol;
AEA: Arachidonoyl ethanolamine; 
CB1r: Cannabinoid 1 receptor; 
CB2: Cannabinoid receptor 2;
FAAH-1: Fatty acid amid hydrolyze-1; 

MGL: Monoacyl glycerol lipase; 
PGE: Prostaglandin glycerol esterases

30

Cannabinoids & pain …

31

The Endocannabinoid System

MGL 
Inhibitors

2
7

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-
arachidonyl glycerol), another endogenous cannabinoid agonist.

32Modified from Jardt, McKemy and Julius, Current Opinion in Neurobiology 2003, 13: 487-492

TRPA1

Camphor
2-APB

Phorbol 
esters

2-APB
9-THC
Cannabidiol

Mustard oil
cinnamaldehyde

16-28oC >42oC

Capsaicin
Anandamide
Protons

Sensory 
neurons
(peripheral 
and central 
terminals)

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 
(AKAP5) 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
34 34

Capsaicinoids in the treatment of neuropathic pain
Capsaicin 8% patch and high-concentration liquid – clinical research.

Ther Adv Neurol Disord (2014) 7(1) 22–32 listed on ClinicalTrials.gov.

35

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 μ-opioid receptor

 Mutant mice lacking the 1B gene exhibit reduced inflammatory and neuropathic
hypersensitivity

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

 High affinity (1-10 pM Kd or Ki) to the channel
 High efficacy in neuropathic pain models, such as nerve ligation or CCI

36

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

36

Thus inhibitory role of NE and 5-HT 
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Iosifescu et al., 2003

Antidepressants: 
An heterogeneous pharmacological class

38

St. John’s wort* and depression

(*: Sint-janskruid)
Anthony J. Busti, MD, PharmD, FNLA, FAHA, 2015

• 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.

39

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

• 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.

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

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.

40

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
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Limitations of chronic Pain Therapies

42

Transitional
Period

For some, there’s 
a moment that 
triggers the pain, 
for others it’s a 
gradual 
occurrence.

There’s some denial, and 
belief that it will get 
better soon “but for now 
let me see if there’s a 
way for me to get 
comfort.”  Need to 
restock on OTC pain 
relief from drug store 
due to high frequency of 
use.

“I take OTC medicine, 
whatever I have on hand… 
but then I start taking it too 
frequently, which is 
unsettling…I wish these pills 
would last longer.”

“I go online and there’s 
all kinds of advice on 
how to get rid of 
chronic pain (naturals, 
Rx, creams, devices, 
vitamins, pills) quite 
overwhelming”

“I go to Amazon, and 
basically all products are 4 or 
5 star ratings, so what 
should I choose?   I need 
something, so I’ll just buy a 
few things and see what 
works” (heating pads, ice 
packs, creams)

“Nothing is getting rid of the 
pain [experiencing 
breakthrough pain], so I go 
see the doctor who tells me 
there’s nothing wrong with me 
physically.   Dr. Recommends 
that I start exercising and 
eating better.”

“I’m missing out on events 
because I don’t feel up to it.  
Feeling alone because nobody 
understands what I’m going 
through…[the stakes are 
higher], so I buy more 
expensive devices for relief.”

“Go back to doctor who 
tells me I can’t get an 
MRI because the protocol 
is for me to do physical 
therapy, so that’s what I 
do.   I go for a number of 
weeks, but it only helps 
a little”

Surgery

“Went back to doctor who 
confirms that I have chronic 
pain…gives me Rx to help 
with the ‘bad days’ & tells 
me to use OTC pain meds on 
other days.  It’s tough to 
keep track of doses, and 
when I took what, and how 
much I should take.”

“I start to accept that this 
isn’t going away, I just learn 
to deal with it.  I never 
thought I’d feel this way at 
this age.    I have 4 or 5 
things I use for pain relief on 
a regular basis, and I stretch 
in the morning to get 
moving, which I know is 
important.”

“Been missing work, and 
it’s stressing me out 
because people are 
depending on me, but I’m 
letting them down.   I 
have to get back even 
though the pain is 
intense.”

“I tend to buy things in bulk because I’m in 
it for the long haul, and I buy the cheaper 
kind so it’s more efficient.   I wish these 
pills would last longer, or even better, if 
they were more natural I wouldn’t feel full 
of chemicals.  I try to mix up my treatment 
so I’m not taking too much of one thing.”

“I wish more people could 
understand what it’s like to 
have chronic pain.  I hate 
feeling like I’ve given up.   
It would nice to have 
someone to talk to who 
gets me.   My spouse is so 
sick of hearing me 
complain.”

“I see my friends 
doing interesting 
and cool things on 
social media, and I 
feel like I’m missing 
out on growing as a 
person.  I have so 
much to offer the 
world but feel so 
restrained.”

“Today my pain was at it’s 
absolute worst.  I’m glad 
every day isn’t this bad 
because I simply shut 
down when it gets this 
bad.  I have to be really 
careful…I can get really 
short with people when I 
let pain affect my mood.”

“Talked to my doctor 
about surgery, and they 
agreed that I’m a good 
candidate because I’m 
young enough to handle 
the surgery.  Hopefully 
this will work…plus he 
told me to use Tylenol 
because it’s safer”

[Post surgery] “still need 
some relief, but hoping 
rehab will help.  I hope to 
wane off of meds so I can 
live a healthier 
lifestyle…maybe even start 
exercising again to 
strengthen my muscles 
again.”

Chronic 
Pain 
Confirmed

“Saw a deal in store 
that made it tempting 
to try new pain 
reliever since pain 
isn’t really going 
away.” **

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

= Treatment 
frustration

Chronic Pain

43

Role for alternative, and sometimes  less 
expensive, approaches

44

Some shifting in approach….
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Continuum of Health
moving from cure to prevention and interception

46

Consumer products enter health arena

47

Health & Wellness areas are booming

48

Voedsel tegen angst…

Cacaobonen Vlierbessen

Bosbessen Johannesbroodpitmee

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 
way medications are …natural doesn't always mean safe
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Strategic Biopharmaceutical
Hub In Europe

Of Multinationals,
Biotechs And Smes

With Universities
And Research Centers

Pharma in 
Belgium: Unique

location

Unique
ecosystem

In Export
Of Pharmaceuticals

European #2
IN R&D AND 

CLINICAL
TRIALS

#2 Close
collaboration

highly qualified
employees

35,250
pharma

companies

200

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

€2.89 
billion

Researchers
4,200

In the heart of Europe’s vibrant life sciences ecosystem

IN PHARMA
PRODUCTION

European #2

Belgium

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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