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Why will new means of drug delivery be of interest?

® Increasing number of proteins being approved by FDA =>
Need for novel techniques to deliver proteins

# Drug delivery technologies are increasingly being viewed by
drug developers;as ani attractive route te develop
differentiated products; also for off-patent proteins

#1 Increased scope for branding and (in' EU) also marketing
£+ Patients demandiincreasingly: convenient protein deliverny.

= Convenient delivery drives compliance = interest of
payers/society
=)
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Where is “drug delivery” useful?

New means of drug delivery are useful for eg the following
purposes:

@ Frequency of dosing (ease of dosing)
& [nsulin, growthihermone ete.

£ Short half-life/ (possibility of prolongation)

& [nsuling, growth hermone etc.

= High systemic toxicity’ (causing side effects)

= Expensive drugs
& Increased bieavailabilityleading to less)waste

£ IHome/ambulatony: treatment o
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Medical errors can be addressed by devices

= UK Government report from June
2000 on medical errors:

= Around 1 in 10 people admitted to
hospital will be harmed| everny year Can to some
v extent be
m US Institute ofi Medicine estimate: ™\ addressed
= >100,000 deathsiannually:in the USidue
to medicallerrors

& 30-5005 of all prescriptions; ane taken
incorrectly:

= 1 9% oftalllhespital'admissions  are dueito
improperdrugladministiation

DY NEW.
deliveny
technoelogies




Drug delivery — patient focus

%: Medicine and devices
_ _ _ SCOpE for
% Education and information ' individualised
: ireatmentand
, compliance monitoring

= Intelligent systems £ of patients

% Diagnosisiand monitering
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Factors affecting drug bioavailability

Physiological Physico-chemical
factors factors

Systemic absorption

Formulation Deposition .
factors i

factors =




Drug delivery routes

Drug Delivery
Route of Administration Drug Modification

Pulmonary Transdermal | Miscellaneous Oral Engineered Pro-drug Polymer depot
(s.c.+iv.)

impars | Ocuiar [ Nasar | uccal | ey Acyeton |
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Delivery preference

Priority Patient’s preference for
route of delivery

Oral solid (tablet, capsule)
LCiguid

Tiransdermall patch or'inhaled
Injection

Infusion

Sourcer Credit Suisse Eirst Boston) (refi. Serip)

o
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Delivery preference: Priority no. 1 vs. no. 5

Infusion — no. 5: Oral (tablets, capsules) — no. 1:

m Fast action i Ease of administration

£ No bioavailability: issues & Patient compliance

: Cumbersome andl poorer = Exposure to acidic pH

patient compliance < Degradation by enzymes
= Fast clearance of drugs & Poor absorption|of large

molecules
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Novo Nordisk in drug delivery

® Novo Nordisk’s technological core competencies:
= Molecular biology.

& Protein chemistry,

& Biologics development
= | arge-scale production
£: Drug delivery systems

=1 The challenge is toleverage these competencies to
the bengefit of Novo Nordisk =




Drug delivery in diabetes care - insulin

£ Insulin is extracted from bovine pancreases

£ Patients, however not all, are successfully treated

# In 1924 the ‘Novo Syringe’ forinjection of insulini is;developed
% Novo Nordisk enters,a long searchi for the ideal insulin therapy;

Den ideale Metode for Insulininjektion

 NOVOSPR@JTEN"

Novo Nordisk’s drug delivery ambition

Oneinew.delivery/ sysien
evenyyear!




Challenges within insulin therapy

%: Bioavailability with/without absorption enhancers
% Absolute

% Variability,

' Timing andl pharmacokinetic profile
£ Onset of action

£ Basallvs. bolus requirements

= Safety andl specificity’ of abserption enhancers
& Tissue damage

£ |nflux of toxins, pathogens andlother environmental {" 3
hazarnds T Lt

Novo Nordisk’s devices in diabetes care




Devices Important to Novo Nordisk

I market I profitability
share

# facilitate #. differentiation = leverage price
' ificati remiums
intensification & e P

Initiaiey petitive #: more profitable
advantage than vials

Part of NN Vision
(Show leadership, commitment, care, control)

Modern Insulin Pen and Dosers

Sl ola

; Compliance
Convenient P

| NovoMix® 30
FlexPen®




FlexPen® — currently being rolled out

| MNoveMix® 30

FlexPean®
|

= Marketed together with: NovoMix® 30
= Perfect for insulin initiation, GP’s, passive patients
© Enhanced safety — large clear scale & visuall confirmation

#: Enhanced simplicity. — single-step dose setiing & easy dose
correction

#: Discreet, pen-like & portable

f—
Novo@ix 30 FlexPen

=
[T p——— |!:'- £
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InnoLet® — The insulin doser that enables patients
with complications to manage insulin therapy

#1 Enables people with eyesight problems to: manage insulin
1[=T=10)Y

@ Most legible dose-selector scale
& Large clock-like dial

& Enables peoplewith manual dexterity problemsito
manage insulini therapy;

™ Compact size and large pushibutton
= Support shoulder
& [Low pushibuttoni resistance

&1 Enablesi people withi difficulty infleanning new: techniguesito
manage insulin therapy:

& Eamiliar kitchen timer-like' interface -'f.,.
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Pulmonary delivery — the next step

£ 1 |
.;:'f-tn S

# Historical standard = Patient friendly i Patient fiendly.
# Single unit increments £ Single unitincrements

£ Precision dosing = IECIEIoNIAEING
£ Needleiiree

o
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Pulmonary devices in diabetes care

® Pulmonary delivery of systemic drugs is emerging
as a viable, rapid absonption route; also for large
molecules

® Long-term saiety couldl still be anissue for certain
compoeunds, notably growth facters, but those safety,
concerns may: diminishi as more human dataiis
generated

£ EDA'S reaction to long-term exposure of insulin to the
human lung|still'awaited -
il
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AERx NN1998 — Pulmonary Insulin

' Pulmonary insulin opportunity
= Non-invasive insulin deliveny

& Mainly poorly controlled Type 2 diabetes) patients
o Expanded insulin' sales

#: Product requirements
o Accuracy, precision, dose adjustment

k1 Patient fiiendly/device interface
= Scaleable manufacturing

£ Aradigm)is the optimal partner
 [Liguid insuliniformulation
o Breathicontrol
& [ncrements of single insulin’ units
r Performance monitoning F-
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NN1998 (AERx) — How it works




Our inhaled insulin — as effective as injected

HbA, (%) reduction Key observations:

# Deep lung|deposition of aerosols

= “Breath Check”, one unit
increments; highly reproducible
delivery,

= -0.74% 7 i -0.74% =

Rapid-acting profile; onerunit
increments andlpatient=iriendly,
features

1 oral presentation and 4 posters
at ADA

3 posters presented at EASD

AERX? s.c.
=
HbA, mean profiles, ITT population, meant 2 SEM |!;. a

= i
ADA2002 R

e
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NN1998 (AERx iDMS): Pros and cons

AERXx® iDMS Exubera™

f: Dosing (per load) Insulin strip (partial Insulin blister
dosing from 2 to (3 UNIT
10 UNITS) or 9 UNIT blister)

liguid powder

1 Dosing) (eq:. Units) 1  UNIiT: 3 UNITS
f1 Dosing|regime “UNITS” “MG™

f: Breathing pattern Controlled by, No control
“Breath| Check”

1 Mealtime delivery, YES YES
s Compliance monitoring YES NO

* Absorption enhancers; )\[0) )\[0)




Overview, non-invasive concepts

(Development stage, April 2002)

*

AERx o

* Exubera

* AIR
AeroGen

Discovery Marketing

% = pulmonary .!Z,'“:
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Selected potential future concepts

Gene therapyand
replacement ofilbeta cells




A backgrounder on gene therapy

# Gene therapy involves the genetic modification ofi cells so that they

produce specific therapeutic proteins using gene delivery vehicles called
vectors

£ For numerous diseases, the product ofialsingle gene can reVerse o
improve the symptomsiof the disease significantly.

£ Gene therapy haspromised much; but hasiso fardelivered no clinical
proof-of-concept

£ Most gene deliveny: systems or vectors; curiently/ in development have
limitations in twe)areas
& Safety profile

1 Packaging, deliveny and expression|of the'genes
£ ihe conceptiis Improving asiwernew: have
£t A decadelofitesting suchitherapies {2

)
1 |mprovements)in gene: deliveny systems and their manufacture
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Gene therapy in type 1 diabetes: Definitions

m Vector-based gene therapy
m Genes are inserted inithe cells of the patient

= Safety and efficacy difficult to) predict fromianimal
models

% Engineered endocrine cells
= Glucose sensitivity’achieved via multi-stepigenetic
engineering ex vivo.
= Cells are implanted in patients; after careful testing

Need forfencapsulation

Patients have to receive chronic immune-
suppressive medication




Gene therapy - Clinical trials

= Since 1990 approx 425 clinical protocols, involving 3,500
patients have been approved

Ongoing clinical trials with gene therapy

Cancer

> = Infection (AIDS)

Cardiovascular &
haematology

Respiratory disease
(cystic fibrosis)

o
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“)\Wood MacKenzie

Gene therapy in diabetes

m Several animal studies suggest that delivery of insulin genes
using gene therapy may: be better able to mimic the
endogenous secretion profiles of insulin from pancreatic
beta-cells than conventional pharmacolegical approaches

m K-cells and single-chain insulin analogue (SIA);
@ Tihe DINA coding for a genetically’ engineeredlinsulinfanalogue is
insertediinto an adenoe-associated/Vvirus; and put the entire DINA

construct under the control of the prometor region of the L-type
pyruvate-kinase gene:found in liver cells.

#1 |n generallthe hope is to test this therapy' on humans; in four
te)seven years. o
=

o T




Gene therapy in diabetes (cont)

% |f successful, gene therapy could represent a cure for Type |
diabetes and could make the use of insulin in these patients
unnecessary

However
= Type | diabetics represent only 5-105% of all' diabetics: The
gene therapy technigque is therefore not for the majority: ofi

diabetics and is still 10 years fromi the market in the best
case

1 |t poses no threat tormanufacturers; for now.
£

1
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Gene therapy: Novo Nordisk scouts for opportunity

% Vector-based gene therapy:

£ Virally-mediated insulin expression in
liver cells in diabetic rats andimice

& Transgenic mice express insulin in gut
cells in a glucese-dependent fashion

# Engineered endocrine cells:

£ No glucose-dependent engineered cell
line withsufficient insulin preduction

= Encapsulation technigues, from other
aneas may be used in diabetes




The basic problems of gene therapy

Vector based Cell based
& Reproducibility; % Reproducibility

m Safety m Need for immuno-

1 Proofieiicencept in SUP e

man ® L ack of suitable cell

& Formulation Jirzs

& Cell productivity
insufficient

Beta cells differentiated from stem cells

Goal: To mature or differentiate beta cells Cell type 1
from expandable stem-cell stages Cell type 2
i.e unravel and exploit the red/path Cell type:3

Zygote
ES-cell

o

Cell'type 210




Goal: Mass expansion of 3-cells from stem cells

zyglotelstem cell

meso- er:\doderrm'cto-

Duodenum f T T T 1
lung stomachp?ncreas liver intestines;

\ c I T
Y s, _ exocrineendocrinecfuctal

@« p & PP

Ventral P. bud A 5
insulin

Maturation | ‘
Liver Bud ’

g ' B-cells: - o
Pancreas: formation a future
Day €10 (mouse) product ?

Transplantation of human donor islets re-establishes
euglycemia in Type 1 diabetics, but only for the lucky few

_~

Fifteen patients off insulin for more
than 1 year

1 New multi-centre US-trial
encompassing| 40inew: patients
appears; to)continue; the success; but:

i+ Life-longlimmunoe-suppression
needed

1 Muech too few: ergani denors
worldwide

Need for alternative source ofi
functional betacells

Shapiro et al. N Engl J Med 2000;343:230-8.




Forward-looking statements

This presentation contains forward-looking statements as the term is defined
in the US Private Securities Litigation Reform Act of 1995

Such forward-looking| statements; are subjecti to risk and uncertainties that
may cause actual results to differ materially’ from expectations; including
unexpected developments in the interhational currency exchange and
securities markets; government-mandated or market-driven price decreases
for Novo Nordisk's) products in the company's major markets; andl the
introduction of competing/products within Novoe Nordisk's core businesses

These andl otherrisks;andluncertainties, are further described!in reportsifiled
with the US} Securities) and Exchange Commission| (SEC) by Novo: Nordisk
andl readily available to the public, including the company’s Eorm| 20-F, which
was, filed on 2 May 2000. A" Eorm 20-E for 2000 will be filed by the end of
June 2001
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Investor Information

Share information Investor Relations Contacts:

Novo Nordisk A/S
Novo Nordisk’s B shares are listed Investor Relations

: Novo Alle
on the stock exchangesiin DK-2880 Bagsvzerd

Copenhagen and London. Its Denmark

ADSs are listed on the New! York Faxi(+45) 44442314,

Stock Exchange under the symbol Peter Haahr

"NVO". For further company, Phone (+45) 4442/1207
information, visit Novo Nordisk on E-mail: pehr@novonordisk.com
the WorldiWide'Wely at Palle Holm Olesen
Phone (+45) 4442 6175
hittp://www.novenordisk.com E-mail: phoo@novonordisk.com

Rasmus Holm-Jorgensen
Phone (#1) 212/ 867 0123
E-mail: rrhj@novonordisk.com
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