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AstraZeneca is committed to making a contribution
to improving health in the developing world

Our approach is two-fold:

Dedicated research into finding a new
treatment for tuberculosis (TB) — a major threat
to life in the developing world

Helping local communities strengthen their
healthcare capabilities

Integrated into our business strategy —
understanding the needs and building important
relationships in the markets of the future




Estimated TB incidence rates, by country, 2007
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Current TB drugs are
beginning to fail

Drug regimes are
complex (up to five
different agents)
and prolonged
(6-8 months)

Increasing
drug-resistance
(MDR/XDR-TB)

No new drug in the last 40 years

Novel therapies are desperately needed




A shorter TB drug regimen would
radically improve treatment and compliance

accelerate the reach of Directly Observed
Treatment, Short-course (DOTS)

allow more patients to be treated cost-effectively

6 months 2 months 10 days




We have a dedicated TB research centre in
Bangalore, India

80+ scientists focused on finding new therapies

Fully integrated with AstraZeneca’'s world-wide drug
discovery network

Close collaboration with infection research centre in
Boston, US, and with academic leaders in the field




We are focused on finding new therapies
that will:

Act on drug-resistant strains

Shorten the duration of treatment

Eradicate disease (including the latent form)
to reduce the chances of relapse

Be compatible with HIV/AIDS therapies

Only major pharmaceutical company involved in
New Medicines for Tuberculosis (NM4TB)
programme

Part of the EU Sixth Framework Programme
collaboration

Enables us to work with Europe's most
prominent scientists and researchers on TB




Potential new medicine delivered by 2010

Once a CD is identified, we expect development of
any compounds discovered by AstraZeneca to:

Follow development pathways agreed in
discussion with external experts & regulatory
authorities

Be performed principally in countries with high
rates of infection

Be performed in collaboration with external
groups with relevant expertise

Be overseen by AstraZeneca to ensure
compliance with global pharmaceutical,
ethical and regulatory standards

We will support industry-wide initiatives to define
and simplify optimal development pathways for
novel therapies




Access to healthcare and medicines depends on a
number of interrelated issues

We will make any resulting TB therapy widely
available in the developing world by use of supply
strategies that minimise cost of manufacture and
delivery

We will apply for patent protection in the normal way

We will seek partnership arrangements with the
appropriate global and local organisations to make
treatment available at affordable prices to those who
need it in the poorest countries.




Alongside our dedicated research we work with
NGOs and other partners to help local communities
In the developing world to strengthen their
healthcare capabilities

Our partnerships are focused on TB/HIV/malaria
and increasingly other diseases that are becoming
more prevalent




+ BritishRedCross

Central Asia

British Red Cross and the Red Crescent
programmes to help local communities combat
TB in Kyrgyzstan and Turkmenistan

A new programme in Kazakhstan aimed at
reducing the incidence of TB/HIV co-infection
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their TB treatment and health education
sessions in schools and public places have
reached over 750,000 people.
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South Africa and Lesotho

Further expansion of the British Red Cross
partnership to help local communities combat
TB and TB/HIV co-infection




<AXIOS

Ethiopia

A pilot project designed to build local capability
INn managing breast cancer — second most
common cancer

Focused on strengthening diagnosis and
treatment capabilities in Addis Ababa

Started in 2005 and if successful, we hope that
it will provide a sustainable model that can be
replicated in other countries and disease areas




VsOp

Sharing skills
Changing lives

In the developing world

Two key aspects:

Financial and strategic support given to VSO'’s
Health Goal

Employees can volunteer for placements in
developing countries

Using their skills to help build professional
capabilities in improving infrastructures

Also provides key learning for employees as
part of their career development.

During 2006 and 2007, we funded 17 volunteers
working across Indonesia, Cambodia and Sri Lanka




(_ AMREF

\/(5? African Medical and Research Foundation

South Africa

TB control and management project to raise
community awareness, provide testing,
treatment and training for health workers

Uganda

New partnership aimed at strengthening
healthcare systems and integrate delivery of
TB/HIV/malaria programmes

Two programmes are underway to train health
workers, improve efficiency and work practices
in laboratories and Improve health information

management systems
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GATES foundation

Organisational partner —
support the delivery of
Global Plan to Stop TB

Co-funded Open Forum I - Il
on TB Drug Development

Involved in TB drug
development working
groups and strategy

Gates Foundation
Award for Bangalore




GLOBAL BUSINESS COALITION

ON HIV/AIDS, TUBERCULDSIS AND MALARIA

JAG

Global

Progress

B

Increasing focus on HIV/TB co- QJ,
infection and role of businesses

Recognised AstraZeneca as one
of top private funders of TB R&D

Highlights industry initiatives
aimed at improving healthcare in
the developing world
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New Medicines For Tuberculosis

— Sixth Framework Programme NM4TB

Acronym: NM4TB

Project number: 018923

Requested EC contribution: 10.87 M Euros
Duration: 60 months

Starting date: January, 2006

Type: Integrated project

Summary

Mew Medicines for Tuberculosis (NM4TB) aims to successfully develop new drugs for the treatment of tuberculosis (TB) through an
inteqrated approach implemented by a team that combines some of Europe's leading academic TB researchers with a major
pharmaceutical company and three SMEs, all with a strong commitment to discovering new anti-infective agents. NM4TE has a
comprehensive portfolio of potential and validated targets plus several novel, proprietary anti-TB agents in its drug development pipeline.
Among the validated targets are several enzymes involved in highly druggable areas such as cell wall biogenesis, nucleic acid synthesis
and central metabolic pathways for which assays amenable to high-throughput screening are available. Intensive efforts will focus on
rapidly emerging targets that impact upon two as-yet untouched areas of the physiology of Mycobacterium tuberculosis signal transduction
pathways and persistence.




Financial Administration - Project coordinator
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IP, CNRS, France AstraZeneca India
Cambridge, Manchester, QMC,

SGHMS, London, UK
Comenius University, Slovakia NeED Pharma ltaly

HKI, Jena, Germany Vichem Hungary
SSI| Denmark
Uppsala Sweden
Pavia, Padua, Milano Italy CSIR South Africa
EPFL, UZ Switzerland Bakh Institute, Russia

SCRA, Moscow, Russia

And collaborators in South Korea and the US




Executive Summary of the
Scientific Blueprint for

High potency to reduce treatment dufr:

Activity against persistent bacilli
Inhibition of new target classes
Activity against multidrug-resistant TB

Specificity for Mycobacterium tuberculosis




Compound based Target based

Azoles, Category 1: nucleic acid
Dithiocarbamates, metabolism, Intermed. & general
metabolism,

Dibenzofurans. _ _
Category 2: Cell wall biosynthesis.
Category 3. Signal transduction,
Persistence e.g. serine-threonine
protein kinase pknB
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Vadim Makarov, et al.
Scicnee 324, 801 (2009);

AYAAAS DOI: 10.1126/science. 1171583

Benzothiazinones Kill
Mycobacterium tuberculosis by
Blocking Arabinan Synthesis

Vadim Makarov,>** Giulia Manina, ™ Katarina Mikusova,™** Ute Méllmann,>**

Olga Ryabova, '~ Brigitte Saint-Joanis,™* Neeraj Dhar,” Maria Rosalia Pasca,>®

Silvia Buroni,'® Anna Paola Lucarelli,** Anna Milano,™ Edda De Rossi,'~

Martina Belanova,™ Adela Bobovska,™* Petronela Dianiskova,™ Jana Kordulakova,'*
Claudia Sala, -7 Elizabeth Fullam,®7 Patricia Schneider” John D. McKinney,”
Priscille Brodin,® Thierry Christophe,® Simon Waddell,™? Philip Butcher,™*

Jakob Albrethsen,™® Ida Rosenkrands,® Roland Brosch,™® Vrinda Nandi,**!
Sowmya Bharath, ' Sheshagiri Gaonkar,™! Radha K. Shandil, >

Venkataraman Balasubramanian, ™! Tanjore Balganesh, ™' Sandeep Tyagi,®

Jacgues Grosset,” Giovanna Riccardi,™ Stewart T. Cole™7t

New drugs are reguired to counter the tuberculosis (TB) pandenvic. Here, we describe the
synthesis and characterization of 1,3-benzothiazin-d-ones (BTZs), a new class of antimycobacterial
agents that kill Mypcobacterivm tubercwlosis in vitro, ex vivo, and in mouse models of TB.

Using genetics and biochemistry, we identified the enzyme decaprenyiphosphory-f-o-ribose
2-epimerase as a major BTZ taraet, Inhibition of this enzymatic activity abolishes the formation of

Benzothiazinones Kill Mycobacterium tuberculosis
by Blocking Arabinan Synthesis

anti fungal activity (F2, 73, Among their de-
rivatives, compounds belonging to the nitro-
berwothizinone (BTZ) cdass showed particular
promise in temms of thar poency md specificity
for mycobacteria. One of them, 2-[2-methyl-
| 4dioxa-B-araspiro[4, 5 |dec-8-v []-8-nitro-6-
{trifluoromethy 48~ 1, 2-beme ot hiazin-4-one
(BTZ0AR), was selacted for futher gudies. This com-
poumd {zenes mumber 10526028, C)7H i FaMN 068,
with a mokcular weight of 431.4; logP = 2 84)
{Fig. 1A) was synthesized in seven steps with a
vield of 6%, Strudure activity reltionship work
shoveed that the sulfr aom and the nitro group at
positons 1 and 8, respectively, were cntical for
activity, BTZ028 has a single chiml center, and
both enantiomers, BTZ043 (5 and BTZ044 (R,
were found to be squipotent i viro, Because
early matabolic studies with bacteria or mice in-
dicatsd that the nitro group could be reduced ©
an amino group, and becmse many TH drugs are
prodrugs that require actvaton by AL fuheradosis
(14}, the § md R enamtiomers of the amino de-
nvatives and the hikely hvdroxvlamine imtemmed -
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More research funding

More chemists

Access to chemical libraries
Access to natural product libraries
Access to screening centres

More cooperation/communication

Access to knowledge e.g. failure
database




September 2007 ==

----- Committee on Homeland Security “The tWIn SpeCtreS Of
.-EFW Report Prepared by the Majority Staff: .
diseases that are
The 2007 XDR-TB Incident: Increasingly resistant or
A Breakdown at the Intersection of completely without current
Homeland Security and Public Health treatments and

antimicrobials, and the
ability of diseases to
spread more quickly than
ever before due to rapid
transit and other enablers,
2 place public health
concerns squarely on the
homeland, national, and
COMMITIEE DN HOMELAND SECCRITY trans-national security
agendas.”
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BIOSAFETY BREACHES

Accidents Spur a Closer Look at

Risks at Biodefense Labs

Failure to report a Brucella infection and other problems at a Tex;
microbiologists searching for ways to ensure safety and public trus

News
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Accidental cases of tul

The accidental infection
University researchers w
bacteria is raising questic
expansion of biodefence

Massachusetts-based Bc
been chosen by the Mati
Health to host one of tw
containment centres for

Published online 20 May 2009 | Maturs 459, 31

Mews in Brief

Canadian charged with
Ebola

The arrest at a US border of a researche
non-infectious Ebola DA in from Canad:
high-containment lab security.

But officials on both sides of the border
the samples were remowved from the Can
Laboratory in Winnipeg, or about the su:
Michel ¥ao, who was a fellow at the labi

on 5 May, ¥ao was discovered to have .
vectors as he tried to drive into Morth D
three days later with smuggling biologicz
statements to authorities. The incident |

MIEWS OF THE WEE

and bring out the fire trucks is counter-
productive,” says virologist Clarence 1. Peters
of the University of Texas Medical Branch
(UTME) in Galveston. But there 1s room for
improvement, he adds:
problems is transparency. | think we're all

BIOSECURITY

Reports Blame Animal Health Lab
In Foot-and-Mouth Whodunit

Maginaed baky ppesaosd Boglad § recond:
minng v g uneear llely orehosd ©o e
tha CounaTy s o o e mk of § vk -
oot thid meass (FMD), accond ing o b
oo tamend lan: vk Tt vina rapsca-
i npavibabély g s ped Srvera e pang B,
thar graw vaatamesan of it & vacciea
ek ion, the aexhas my e rhe reporta
aangn o o ke hlama for the cathrask
s Ermiiat o Arread Dotk (RADT, o geove
arooveca b ar the w2 n Pbnghe bar
ve cad that 2 0 ek v b rgrvanad
wa e [opsa a0l was mearecher i cemcad
reartacarsy. LA Db rmckad omcurty B
odher wayn aawall, the repona Send.

Tha Spxkrgg @ abiore o ke Bpason o
LA, o e b canetat of IPATY ra s arch c i,
axya Arairew Fladigaon, an mrarcomrmal
sty e ke Unevam iy o the W of
Brgard o Brmnd. Bar dary sheudd e g aev
34 a mrore geraral vaming. "My @
W b g b reayy cdtnr remarchmaba b
r:nundlh e AT he m

LANN arad ey Sraht worna. 60% o ke

Clrernic compansnd o fthe oathraak
vina toavaica for Manal and L4 an't
Penqrens dran which o e ve mba the v
wiacapd] aiconoieg o the. repreTy, os lad by
thia LLE "s Nlealrh and S afiy Exacu v
(0B W, 3 praererm e gy A ka odar by
meodsculr spedernologeat Bran Spra of
Irepmnad Colage Lonsdon Sall, e pacals
g 0 poschi e Dilaly da ke vin caes
o Mara), which pres £ n feo GI0-T
wvan sty b dore et A ok, e T &
redlion e reona v than Ll lmad o
wral-xul A3parTranL

Bz bevw cied & maapa T The Bt oooe
clude thar air leak s, oo piamnEion o
ol v, ard el iy by e rrerm i o du-
grocelad areployms an ondikody. Camd,
berthy Soecan thar @ picines oo the gl
WS T

A re e charmcd sramgy ® wad ot
I rban b v pra v IRAD) Aol dacapneg
o ol wame. By Pna aned DAJ| Sr reme

action b
tha FMD outhreak, Srx condimad oo
T g b s reen S i Sharmyy (e,
10 A g, p. THEL Sl the Masionad Farm-
ara” Unirs pasts the sccidentd sco tamic
irpast @ reoed an X100 i, aesd v
et bave allndd for e gratinods @ the
Dapariroecs fr ovi roereant, Freosd ansd Boral
AfunDen), which varsmm hcarary ar

Ml L ke Pl srce e

TAM Gl vake Pl g iman

ardar hasl g w2 dw-
indacuns mach m amc acod Than, 3o
aywarm o popaa takm the w @ar o sharad
82 Kearrans plant; maraged by LA DL
ks s arah. W o trrame e pl
12 mead el o arvy rarmii nng vina g 3
1 Zebeear bl oo prcsd. Mol b Do a0
el il e bl R
Alibarasghy thel SR e TR @y [rvbar

Esdps &7 @ kel e sops [ed s nf-ra it dke w2 s (B d prdbabls aigieasd a1 e dee
e e B i, e s s, Bt i Bt T ke e ol s 1 e sl ke g st R
prearabiyietihe sis o inic the ool s Fus b e o e €1 1 o b 3l

14 S0P TERMIRER AT MO 3T

“Une of the biggest

=

Same Recent Expasuresm U.S. Bmdefense Labs

by kil o sireea b aney ladtonr v ir ot
LA, & lakoaly chin't icacivat the lerg o
amrieadd o Manall wasesanr The s oo
resTInE g Wk coraly flkos e od
that, bt thet e bwerkc o popst, pareps, and
reacksin lmdbeg o ceearad frore lmbka
s o crack, e oo, aned ok r probsima.
Tha repoma byp odhmalias thar live vre
ampmd o the 000l 38 & reauly, mpeaally
bacaaa o iyl sacm e rn Sl may bave
s ol e drara m overSis.

A3 i bappe e, o e o v
hgneg bolam areas] e makasrrkanioes, and
bmaey wicho—withear proper LA over-
& gha—sirven throsagh the prem aeably vina-
Taden . e nd theme vbedamlasmrwedca
read dar wens vary cirae torhe S mdeaed
Sarre. P dare, e S ey b camad
thavinain hakard

LA, apared tha U Beeachescdogry and
Beological Sciences Measarch Coancil
(IESRCT), nena the ool qrated crsnage e
e, st DS et . O v ol e, of
s of e cawerich pandderea o S, LA31,
Diefra, BESAC, ard Mara! bad debamd an
psgrace. Brce 0Y; ke probiaw waamaray

M m Manalh dudargs of vina ion
mmi: IEE ar dadwam 1N'\-.|t |1

' i s Dera bad

Ferve ackars et iy the & ck £ e oy 0
Bk i g i rre i, 54, 0 pedicied i e a
Beral, muggemmeg har b oo pany st
Barve. takon o beTTar C A by |0 B VIRH, 30y VAREL
Srranggly the Sprwt raport ey, 1431 ddnt
e o keevw thae Bara) oo ghe rlasm sare
wina iomthe rymare; b day ofScem from
thalah aned e come pay bandl'y et load.

Bk parsia quemion the wadom of
charpicdly InACH VAN g wamawarar Siie
etk Crwh @] vl recae Daha e et vl
irac Vel n—ihat 1, pres s -conking ar
PE1SC b damrvyy oy paksgara, myalag
ThaTepaod, & haraaday reSonr ar tha Unevar-
wry o Tewaa Pl al Brae b m (ke
finl, e gaconed mup @ ey G el e
'\nlr'rl‘_"l:l v agen s IR O The oop s

bt g Tvaaa e f Atk ArCa ba
nqu:ud are a beg ok

Dafa axie vl ackopas racgs o racors-
r:n‘h.lnum x probdae o ¥ rho ghe, nﬁ
it wad id d

e bevatnfary 8 cnra codrrna s, Farml
biaa agraad ook o grow Ive vime oo il

LI asboriiad g it tha g light TABL,
which was croanacwdin 1954, 10 da e

alrecar cormpdanaly rabasle by 201 2, altbeagh 1
wars Sured o tansd ravan. Der bas sen o
aalcad Mmlih o Safery Commrisson char §

Bl Callaghan b raviace thi reguiatory
frarmuwerk dor anima pathogma. Bl s s
porperthy Dacanhsr. - mArs enice |

SCEMCE e chncaiang. oG







European Biosafety Society e American Biological Safety Association e Det Norske Veritas

CEN CWA 15753
WORKSHOP R
AGREEMENT

International -
Biosafety and Biosecurity | ===
Laboratory Standard
Development Initiative

biorisk@icid.com » www. bionisk eu e v 1420 2

‘E‘ ﬁ\““ - E "EN e Bl T H51FH?H'HZH‘:?

3N -




Global Biosafety Network

Global Biosafety and Biosecurity Standards and
Guidelines

Home » Responsibility ¥ Research ethics »

Biosafety & biosecurity

In some aspects of our research and development, we need to wiork with
bichazardous, or potentially bichazardous materials . We hawve strict standards
and procedures in place to manage the risk wherever bichazardous materials
are handled.

Cur biosafety? risks are associated mainly with four different types of activities; those invalving
hurman or animal blood and tissue samples where the risk is associated with infectious agents
that may be present; work with naturally occurring pathogens; with several toxins of biological
origin; and with genetically modified micro-organisms, the vast majority of which pose negligible
tigk ta human health.

There is an internationally recognised four-category hazard classification systern for pathogens,
where Category 4 represents the greatest hazard. The assigned hazard category is based on
the severity of the disease caused, the way the disease is transmitted, and the availability of
eftective preventive and therapeutic measures (such as vaccines and antibiotics). In terms of
tisks to hurman health, we carry out no work involving Category 4 but we do work with
tuberculosis bacilli and are planning work that involves viruses classified in Category 3. YWe also
use a number of Category 2 pathogens at some of our sites.

Backed by our Global Biosafety Guideline, standards and operational pracedures, we have
praogrammes in place wherever biohazardous materials are handled, to manage the risk.
Measures include staff training, contral of exposure at source and where appropriate, pravision
of personal protective equipment and immunisation programmes.
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Convention on the Prehibition of the Development, Production
and Stockpiling of Bacterielagical (Biolagical) and Toxin
Weapons and on their Destruction. {Pycckuii)

Geneva, August 18-22, 2008

The IBWWIS was honoured to take up the invitation of the Chairman of the
heeting, Ambassadar Geargi Awamchec, to be a guest at the Meeting of
Experts in Geneva, August 18-22, 2008, In addition we were afforded the most
excellent platfarm to host a side meeting with our members (EBSA, ABSA,
ABSA Canada, Industry group) in attendance to present the activities nat only
to the main hall but in this meeting chaired by Heather Sheeley, Co-chair of
IBWY(5. The side meeting was well attended by approximately 50 persons
including Ambassadars, representatives and MGOs for a lively discussion.

Key points from this meeting were:

8. to ensure that our compendium included references to non-praliferation
convention

b. to ensure in the educational material that the ethical and obligations of
the BTWC were included.

The role of the Biosafety associations was well received and left a strang
impression that there was a body of knowledge and responsibility in promating
biosafety practices.

We also took the new poster which
received great interest and the
following countries came to have a
digcussion: China, US, Canada,
Japan, Russia, Germany, Ireland, the
Metherlands, Mumway, hMuorocou,
Singapaore, Swiss, Mexico,
“enezuela, Indonesia, Tajekestan,
sudan, Ukraine, Brazil, Argentina,
Pakistan, fimbabwe and ICLS, WHO,
OIE and the Chair of the Meeting.

MEMBER GROUPS

1)

European Biological Safety

" Azsociation (EBSA)

Azia Pacific Biozafety
A=z=ociation (APBA)

American Bialogical Safety
Azsocigtion (ABZA)
ABSA Canada

Azsociacan Macional de
Bioz=zegurance, Brasil
[AMBio)

Japanese Biosafety
A z=ociation

Irternational Level-4 Uzers
Eraup

Irternational Weterinary
Biosafety Working Group

HL

Pharmaceutical Biozatety
Group

COnZ
CLEIPHAC

GRP (FAC)

Irternational Society for
Biosafety Research




New Influenza A (H1N1), Status as of 08 June 2009

Number of laboratory confirmed cases as reported to WHO 06:00 GMT
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Great potential for fighting serious infectious disease
through international collaborations between industry
and academic and other research organisations,
charitable organisations, NGOs etc

Potential concerns around safety and security
associated with such work

Adoption of high internal standards supported by
national and international standards will help to ensure
these concerns don’t hinder progress




