Drug Delivery Technology: Revolutionizing CNS Therapies

1.2 Current CNS therapies

CNS sales incorporates a wide range of therapeutic areas ranging from neurodegenerative disorders such as
Alzheimer’s disease and Multiple Sclerosis to anxiety/depression, insomnia and pain (see Figure 1.4).
Several drug classes may be used to treat a cross-section of CNS conditions, for example, antipsychotics
may be used to treat schizophrenia, depression and pain.

Figure 1.4: Classes of CNS drugs approved
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of factors which were dependent on the specific disorder
NS global sales, according to the particular disorder:

market (Alzheimer’s disease, multiple sclerosis, Parkinson’s disease) has

seen several new s launched, generic reformulations and new drug candidates in development;

e Therise 1¢c markets, with reformulations such as extended release, oral melt and
transdermal, particularly for pain, antipsychotics, antidepressants and sleep disorders;

e Extended licenses for existing products, particularly in psychiatry, with antipsychoatic drugs
gaining licenses to treat affective disorders (bipolar disorder, depression) and anxiety;

e Availability of new drugs with a lower propensity to induce dependence in anxiety disorders and
insomnia, such as non-benzodiazepine hypnotics and anxiolytics ;

e  Changes in the structure of the health system leading more “specialist” CNS drugs to be prescribed
in Primary Care settings;
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6.3  Our opinion on minimally invasive delivery

Where the technology is now, its evolution, achievements and pitfalls

Our definition of minimally invasive delivery technologies are those treatments targeted for CNS delivery that do
not directly impinge on brain/CNS tissue, but require some invasion, i.e. injectable technology, or systemic
implantable technology; “opening” of the skin to allow the active pharmaceutical ingredient (API) to be clinically
effective. Intrathecal drug delivery has been used mainly to deliver high potency drugs for anti-cancer therapy, or
intractable pain: this delivery method may become obsolete as novel, non-invasive ways of opening the BBB are
approved.

Competition
Competition in this market is limited and has attracted the attention of some smaller “start-up” players. For example,
Ekos is well positioned with its intra-arterial/IV + ultrasound catheter for ischemic stroke impact. Implantable
technologies such as those from ALZA, continue to have considerable promise, as drug d an be controlled
remotely, and take place for up to a year in some cases after the one invasive implant3 pnversely,
convection enhanced delivery whilst interesting is not widely used and isg 1c cases, therefore,
is unlikely to ever make a big impression on the delivery market.

Potential future applications
We anticipate CNS implants will have a major role to play in the fut) articularly with the

Activity in the market

Medtronic continues to be active and clinical tri ini S ical stimulation therapy for the
treatment of brain injuries looks promising. I ingreld, and the demand for more
long-term delivery systems that reduce dosj ure compliance is high. As delivery technology

becomes more refined and implant doses ca ely, CNS treatments may re-evaluated, especially
those that were previously delivered b

Major players
Medtronic is a aller players are emerging. Ekos may find a foothold in the
stem for ischemic stroke whilst Pefusion Technology’s ultrasonic
device shows i i 2 needed on both these technologies before their full potential can be

assessed.

Winners
We believe Medtronic wi e to be a market leader, due partly to their reputation as an innovator of effective
delivery devices, and their ¥road and deep product portfolio. Medtronic also has a track record of effectively treating
CNS disorders, particularly those conditions such as chronic, intractable pain, which have proved an unmet
challenge so far for other drug delivery companies.
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7.3 Intranasal/pulmonary delivery

Once relegated to treating conditions such as nasal congestion and rhinitis, intranasal drug delivery is now gaining
attention for administration of a wide range of pharmaceuticals. Advantages of intranasal drug delivery include:

e Avoidance of the gastrointestinal tract and first-pass metabolism
e Large nasal musocal surface area for dose absorption

e Rapid drug absorption via highly vascular nasal mucosa

e Rapid onset of action

e Non-invasive, easy to administer

e Improved bioavailability

e Lower dose/reduced side effects

e Minimal aftertaste

e Improved convenience and compliance

e  Self-administration

e New patent coverage for drug formulations about to expire.
7.3.1 Case study: ViaNase - Controlled Particle Disn nology)
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irg isal cavity, the olfactory region,
and the paranasal sinuses.

Preliminary studies suggest that CPD may lead i yery of small molecules compared
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2 www.Kurvetech.com/TechnologyClinical.asp
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