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Transdermal Drug Delivery Offers the Best of

I\VV and Oral Administration
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Reduced liver first-pass effects Yes No Yes
Constant drug levels Yes No Yes
Self-administration No Yes Yes
Unrestricted patient activity No Yes Yes
Non-invasive No Yes Yes
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Transdermal Delivery is a more

effective route
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Commercialized TDDP products

Tabls 1. Characterlstics of Sevaral Drugs Dellvered Transdammnally

Active Ingrediant Maol. Wt (Daltons) Trade Mama(g) Dally Does Fraquency of Type of Systam
Application
Cloniding 230 Catapres-TTS® 0.1-0.3 mg Wsakly Resaryolr
Estradicl Zve Esclirm™ 002501 mg Wieakly Crrug-n-adhesive
Wivels®
Vivele-Dot®
Cimara®
Ethinyl Estradal 205 ortho-Evra® 2,15 mg Weakly Drug-n-adneslve
wr Morelgestramin 328 d.02
Fentariyl 37 Curagesk: 0.6 g Cnce every thres days  Resanolr
Transdermal System®
LEbcaing Zad Lidcdemn® Hat shabed Dialy Crug-n-adhesive
Ml 162 Hicodenm Co® 721 e Dialy *
Mot
Mitrogiycarine 27 Mitro-Dur® 1.4-11.2 mg Daly Drug-in-adhesive
Mitradisc® Ressaralr
Scopolamine 303 Transerm-Scop® 0.33 mg Cnce every thres days  Resanolr
Testogbarone a8 Arcinscierm® 2,66 mg Daly Fesaryalr

* BacalkEs thess are OTC products, the manutachurer 8 not requirsd i descibs the formulation.



Global TDD
Market

Glabal sales among TOD products.

Glohal TDD Product Sales by Sepment

. Tulobuteral 45
Local Pain Patches 2%

Estradio] 14%
Testosterone 6%

Scopalamine 1%

Clonidine 6%

Estradiol Combo 2%

Micotine 74%

Fentanyl 31%
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Nitroglyeerin
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Jain Pharma Biotech Strategic Report (October 2006)



Design of a Transdermal Patch
- Adhesive-Matrix Patch

Adhesive +

Drug + Backing
Excipient
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Design of a Transdermal Patch
- Polymer-Matrix Patch

Polymer +
Drug +
Excipients Backing

Adhesive
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Basic Building Blocks of TDDP
Manufacturing

Adhesive Development &
Formulation

Materials engineering &
Analytical capability

Manufacturing & Process
Capability

Regulatory Affairs

Drug Development
Capability

PSA Materials
Capability
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Typical Matrix Patch Manufacturing Process

Drug in
Adhesive
Compounding

Active Pharmaceutical Enhancer
Ingredients supply Encapsulation

Patch
.« Manufacturing

Patch Packaging Patch Converting
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Typical TDDP
Product Development Cycle

Component selection for a transdermal drug delivery system must occur
early in the development process.

NDA
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Component Decision Needed
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Total prescriptions of a 7-day contraceptive TDD product (OrthoEvra™) in the U.5

Total U.S. Prescriptions for OrthoEvrea™ 3 Patch Cartons
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Transdermal Technologies

Transdermal Technology Mode Molecular Weight
Dalton (g/mole)

Passive Diffusion Passive <500
Thermal Active <500
Chemical Permeation Enhanced Passive <500
Liposome / (Encapsulation) Passive 2?7
Magnetophoresis / (Magnetic field) Active 2?7
lontophoresis / (Electrical charge) Active No Limits
Sonophoresis / (Ultra sound) Active No Limits
Microporation / (Micro needle) Active No Limits
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Examples of
Transdermal Enhancer
Technologies
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Current Scope of TDDP
Therapeutic Application

Hormone Replacement Therapy (HRT)
Estrogen Replacement Therapy (ERT)
Cardiovascular
Oral Contraception
Pain Management
Asthma/Respiratory
Smoking Cessation/Addiction Medication
Urinary Incontinence/Gastro-Urinary
Antiemetics
Nutrition
Cosmetics
Sports Medicine
Immunization
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Chief Executive Officer
IABPI Pte. Ltd.
LEVERA Pte Ltd.

We provide:

* Pharmaceutical expertise in TDD formulation
and clinical validation.

» Leading edge emulsion based transdermal
drug delivery platform with continuous
development & improvements.

« TDD Patch manufacturing is back up by solid
PSA label materials manufacturing expertise.
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Dr. LEE Chee Wee

Associate Professor
Department of Physiology
National University Singapore
Chief Executive Officer
Lynk Biotechnologies Pte Ltd.







