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Transdermal Drug Delivery Offers the Best of
IV and Oral Administration
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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%
279

Nitroglyeerin

- Market Size

(Billion USD)

2005

Source:

2010

2015

2020

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

sl Advenced
...................



Basic Building Blocks of TDDP

Manufacturing

Drug Development & Formulation
(Pharmaceutical & Biotech Expertise)

Excipients & Enhancer Development
(Formulation & Transdermal Chemistry)

Adhesive Development &
Formulation

Materials engineering &
Analytical capability

Manufacturing & Process
Capability

Regulatory Affairs

Medical &
Cosmetic Product
Business

Pharmaceutical / &
Biotech Drug
Companies

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
System

Component Decision Needed

Late-phase Regulat
Development Revi

Generic
System
Faasih[l?’ Ear“"“"’?t!
3 Developme
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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

4 e — Antiemetics

gy T Nutrition

5 | l i Cosmetics

;\____H| e Sports Medicine
———

Immunization
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Strong Pharmaceutical Advisory &
PSA Materials Engineering Support

to products solutions

=g

Principal Consultant
LEE Chee Cheow

M.Sc., B.Sc.(Hons ). L

Chief Executive Officer
IABPI Pte. Ltd.
LEVERA Pte Ltd.

We provide:

* Pharmaceutical expertise in TDD formulation
and clinical validation. Chief Scientific Advisor:
Dr. LEE Chee Wee

» Leading edge emulsion based transdermal

drug delivery platform with continuous Associate Professor
development & improvements. DEPEGIEE a2 mEielog;

National University Singapore
» TDD Patch manufacturing is back up by solid Chief Executive Officer

PSA label materials manufacturing expertise. Lynk Biotechnologies Pte Ltd.
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Airst.

have to pro
We iane had five or six calls from the public, They requested
that this substance be given to thetr family members who
are terminally ill from cancer {of various Einds ),

But we had to turn them down because there are still a lot of
tests to be done. Thougl this is an exciting discovery, we
have to protect society and tes! the subslance carefully

T
WORKED
ON HIM:
Associne
Professor Lee

heve Wee
withi ame of his
tost suljects,

The substance which Lynk discovered is potentially o
| magic butiet, but there’s still a lot ofwork Lo be done and we

o cantioustiy.

Iy Grertander-Shigid, CEC af Bio Enterferase Asii, wlieh cofaoded Lyak

-

By Daws Crna

S50CIATE Proleseor Lee Chee
W is oxeitod,

Thi chemieal siubstanee
which his lab diseovered recently
appears Lo be very promising in
treating eaneer.

You see, mice with colon cancer,
piven a dose of the substance, have
recovered Trom thi diseose,

Said the founder of Lynk
Mo echnologios, the fissl
privately-funded, home-grown,
histech slavt-up in Singapore;

¥ 11 ton eavly 1o tell whether
this sulstanee will he eifoetive when
used on human beings. but the
re-clinical trials (on the mice) are
promising,

Together with his team of 12
wetontiste, Assoe Prof Loe, 42, enmo
up with the subelance about four
monthi oo,

‘T'he substance, which is bemg kept
© fur now, Toreed the tomour
to change into normal ones,

ully: “The

Singapore's
tumours in the mice stopped growing
atflor wo injected them with the

mice,"

According to standards sel by Uie
pharmaceutical indu iLi=
T Ly et oy we
Before amyone ean claim tha
sl Moetive ulter huving
tested it on miee,

The seven-week wait for mice is
equivalent to five ¥ i human
henge fifie, and if the
this period, the substance
1o b effective and not toxic to the
mice,

Assoc Prof Loe and b
vele wall fur the mie
-as a nail-hiting ane.

Said Assoc Prof Lee: “We don't
know if the mice, which are still
alive, have suffered any side
effects after the medication.
Right now, they're still active and
eating well, but we're carrying
aut tests to check.”

Bt iwill take many more yours
before they know if the substance can
b nissedd on Timan bean il il we,
whether it will be effective.

Assoe Prof Lee explained: “Before
wi e go into Lhe clinival trial stage,
where the suhstance 15 availahle for
terminadly-ll coneer potionls (o
volunieer to try it, there is abont 11
senrs of lnh work to be done,

Cure for cancer? This could be it

It's stilltoo early to tell
whethoer this substance will
be effective when used on
hruman beings, but the
proe-clipical (rials (on the
mice) are promising... The
fumaours in the mice stopped
growing afler we injected
then with the substanee.
After o weels, the tumours
shrunk, meaning we were
able lo successfully recerse
the trend and now, there's
zero tumonr coll in the mice,

Assaciate Prifessor Lee Clee Wep

“For instance, we have in

dosaze, s 3

taieity lovala tonnd in the mien
whach have been subjected to this
treatment,

MOnly after thas con we make o
proposal to the
Adminietration |

gy b amed A
i they are working on other

projeeks fos, bul con'l give details,

“You can't put all your eggs in
one hasket when it comes to the
life sciences — if you bark up a
tree and it’s the wrong tree, yon
have to have something else to
fall back on, or eise your efforts
will all be in vain.

“So we have to spread the risk
over a few areas.”

TheStraitsTimes 23 August 2000
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Take a pill and call him in the morning...

You'll need just one pill a day if this NUS researcher's breakthrough succeeds in
making medication more efficient and speeds up drug testing

By CHANG AI-LIEN

A RESEARCHER here has discovered a technique
that will speed up the development of new drugs
radically and reduce the often-drastic side-effects of
many medicines.

In an industry where each drug costs, on average,
about US$500 million (S$850 million) to develop and
takes 15 years from screening to approval, Associate
Professor Lee Chee Wee of the National University of
Singapore medicine faculty's department of
physiology says he can save millions by slashing at
least three years off the development time.

He has set up drug development company Lynk
Biotechnologies with life-science incubator MJSS
Enterprise Development. They aim to list the
company in two years, said MJISS CEO Gurinder
Shabhi.

When funds are limited, the
secret of success lies in
taking a narrow, focused
approach, says Prof Lee.

Drugs work by attaching or ""binding" themselves to
specific proteins found in cells, and switching the
functions of these cells on or off.

So, for example, an anti-obesity drug would make fat cells work harder so that a person
could lose weight, while an anti-cancer drug could order the cells to stop producing food
so cancer cells stop growing,

Prof Lee's breakthrough is in altering drug molecules so that they bind permanently to the
cellular proleins and prolong the drug effects, unlike unaltered molecules in conventional
medicines, which detach themselves almost immediately.

Thus, lower dosage levels are possible with the new drugs, reducing the side-effects the
drug may have.

And since the drug molecules last for about 24 hours in the body, the patient will have to
take the drug only once a day.

The method can also be used to test exactly which proteins in cells are targeted by a given
drug, out of the millions in the body, said Prof Lee.




