Drug Delivery Summary

Silicones have been cited as materials regularly used in drug delivery devices. These drug
delivery devices incorporating silicones primarily fall into three major categories:

e Implanted delivery devices
e Mucosal delivery devices
e Transdermal delivery devices

Implanted drug delivery devices include spinal treatment devices, ocular treatment devices and
contraceptive devices. These delivery configurations typical utilize silicone tubing or molded
configurations. The silicone is used to either hold or precisely deliver the drug to a specific
location. Liquid silicone rubbers or high consistency silicone rubbers can be molded into precise
configurations required by these applications.

Transmucosal drug delivery devices can include silicone elastomer systems with the drug
incorporated into the silicone matrix. After the device is placed in contact with the mucosal
membrane, the drug elutes from the device at a controlled rate. A non-medicated sheath is cited
(References 12,11,7) as a means to control the initial burst of drug from the device. Drugs can be
incorporated into liquid silicone rubbers and molded into various configurations.

Transdermal delivery devices are primarily skin patches in configuration. The drug may be
incorporated directly into the adhesive of the patch or may exist as a separate layer. Silicone
pressure sensitive adhesives have been used in these applications because of the low skin
sensitization, oxygen and drug permeability properties they offer. Silicone materials used in
medical device configurations can also be treated with drug infused coatings.

Materials

NusSil Technology offers a complete line of off the shelf silicones and offers customized versions
of the following materials types:

Silicone Type Application
Liquid Silicone Rubber Molded Parts
High Consistency Rubbers Molded Parts, Extruded Tubing
Pressure Sensitive Adhesives, Gels Temporary Adhesives

Two types of liquid silicone rubbers are cited as candidates for transmucosal drug delivery
systems, non-acetoxy RTV silicones and platinum catalyzed silicones.




Drugs or Active Agents

The table below is a list of drugs cited (References 5-14) as candidates for incorporation into a
silicone transmucosal drug delivery device. These same citations list typical amounts of 5 to 15%
by weight of the drug for release rates of 10 to 500 micrograms per day in a 30 to 60 day time
frame. Rate enhancing additives can improve release rates significantly (Reference 9) and are
listed below the table. Release rates are essentially zero order. Particle sizes, where applicable,
are cited as below 200 microns for the most effective release rates. References for these drugs are
listed in the references section under transmucosal drug delivery.

Indication Category Active Ingredient

Antidepressants / Anxiolytics | 17.beta.-estradiol
Progestertone
Medroxyprogesterone
Noresthisterone
Trimegesterone
Noretheristerone acetate
Mifepristone

Ethinyl estradiol

Anxiolytics Fluphenazine
Flupenthixol
Haloperidol
Buspirone
Alprazolam
Trifluoperazine

Vitamin B6 Pyrodoxine
Pyridoxal
Pyrdoxamine

Vitamin D Cholecalciferol
Dyhydrotachysterol
Ergocalciferol
Alfacalcidol

Vitamin E d-alpha Tocopherol

Opioid Analgesics Buprenorfine
Levorphanol
Phenoperidine
Fentanyl
Methadone

Non-Opioid Analgesics Mefanamic Acids

Antiviral Acyclovir
Vidarabine
Arildone
Idoxuridine
Cestrinone
Mifepristone

Antifungal Clotrimazole
Enconazole
Iltraconazole
Metronidazole




Rate Enhancing Additives

Silicone polymers are relatively hydrophobic and it’s thought the list of compounds below can
increase the rate of release. The typical amount by weight added to the elastomer system is cited
at 5 to 20%.

Rate Enhancing Additives

Fatty acid esters —
Isopropyl myristate
Caproic acid
Lauric acid

Oleic acid

Linoleic acid
Adipic acid
Lanolic acids

NuSil Technology / Drug Delivery

NusSil Technology is actively involved in the development of custom materials for the drug
delivery industry. Our customers range in size from Fortune 500 to start-up ventures. NuSil’s
focus on silicone materials and chemistry can help customers prototype devices quickly. We
have worked extensively with major pharmaceutical customers to supply materials for several
commercially successful drug delivery devices on the market today.

Please contact a NuSil Technology technical sales representative regarding additional
resources on silicone’s use in drug delivery applications at 805-684-8780.
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Warnings About Productx Safety )

NuSil Technology believes that the information and data contained herein is accurate and reliable;
however, it is the user’s responsibility to determine suitability and safety of use for these materials.
NuSil Technology can not know the specific requirements of each application and hereby makes the
user aware that is has not tested or determined that these materials are suitable or safe for any
application. It is the user’s responsibility to adequately test and determine the safety and suitability
for their application and NuSil Technology makes no warranty concerning fitness for any use or
purpose. There has been no testing done by NuSil Technology to establish safety of use in any
medical application.

NusSil Technology has tested its materials only to determine if the product meets the applicable
specifications. (Please contact NuSil Technology for assistance and recommendations when
establishing specifications.) When considering the use of NuSil Technology products in a particular
application, you should review the latest Material Safety Data Sheets and contact NuSil Technology
for any questions about product safety information you may have.

No chemical should be used in a food, drug, cosmetic, or medical application or process until you
have determined the safety and legality of the use. It is the responsibility of the user to meet the
requirements of the U.S. Food and Drug Administration (FDA) and any other regulatory agencies.
Before handling any other materials mentioned in the text, you should obtain available product
safety information and take the necessary steps to ensure safety of use.

Patent Warning:

NuSil Technology disclaims any expressed or implied warranty against the infringement of any
patent. NuSil Technology does not warrant that the use or sale of the products described herein will
not infringe the claims of any United States patents or other country’s patents covering the product
itself or the use in combination with other products or in the operation of any process.



