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Market size, worldwide CAGR
$ Billions Percent
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* Includes small molecule generics

Source: Evaluate Pharma, November 2006 McKinsey&Company
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BIOTECHNOLOGY MEDICINES IN
DEVELOPMENT—BY PRODUCT CATEGORY

Antibodies: 34%

Recombinant Proteins: 18%

Antisense 20
Cellular Therapy 21
Gene Therapy 46
Growth Factors |16 .
Immune-based Therapy 9 .
Interferons 18 Protelns represent
Interleukins |7 8

Monoclonal Antibodies 160
Recombinant Hormones/Proteins 43

Vaccines 62
Others 62

Cell Therapy: 5%

e Antisense: 5%

~_ Reporit

MEDICINES IN DEVELOPMENT -ImmuneTherapy: 29/,

P RESENTETD B Y AMERICA' S PHARMACEUTICA AL COMPANIES

418 Biotechnology Medicines in Testing Promise to
Bolster the Arsenal Against Disease
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susceptible to side effects’, often n%ore
potent.

Biomarkers for many disease states, e.g
alzheimers

. Reducing attrition in P
and II can reduce cost from $1.8Bn per
drug to $1.2Bn*,

(on average) of the development
pipeline.

*Source. Eli Lilly, Nature Drug Discovery March 2010 ©2010 Waters Corporation | COMPANY CONFIDENTIAL 5
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Challenge For LC/MS/MS Analysis Waters

High
sensitivity
Required

Multiply
charged
precursors
reduce
sensitivity

Isolate from
endogenous
components in the
sample

©2010 Waters Corporation | COMPANY CONFIDENTIAL 6
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= Common to see 27, 3+, 4+, 5* depending on size of peptide
— Occasionally 1+ for smaller peptides
— Small molecules typically only 1+

100 4.4
Doubly charged
10p 504.4
. Example Peptide
1o
MW I 046 $1451551651751851952052152252 24525526527528529530531532‘5“;\:'3&5&1/Z
1047.1 } 48.2
02563 671.6 F Singl h d
— ingly charge
900 200 300 400 500 600 700 800 900 100(110(120(130(140(150(1600.70(180(190(2(566 49 2 g y g

MUItiple Chal"ging: detection of 1038 1040 1042 1044 1046 1048 1050 1052 1054 1056 M/
large peptides possible in lower

m/z ranges
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+3 Charge
( state
+4 Charge
state
+5 Charge
state

215

Summed Data

2.20 2410 2.
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Oasis® WCX Oasis® MAX
MElution MElution ,

Condition MeOH/Equilibrate H,O
Load Diluted Plasma

Wash 1:
5% NH,OH

Wash 2:
20% ACN

Elution:
1% TFA in 75/25 ACN/H,0

Dilute:
H,O

SPE screening method from used

Analyte recovery best on WCX

Matrix effects <10% on Oasis® WCX

100

80

60

40

20

% SPE Recovery

Oasis® max Oasis® WCX
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Compound name: Desmopressin (1)

Correlation coefficient: r = 0.999622, r"2 = 0.999244

Calibration curve: 1.5469 * x + 0.000270265

Response type: Internal Std (Ref2 ), Area * (IS Conc./ IS Area)
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

Response

9.0

100
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1.04
765 Wx25

Note Baseline
Magnification

5pg/mL Factor 25x

in

| plasma
0.50 1.00 1.50 2.00 .
- Note Baseline
100+ X . .
Magnification
. 1pg/mL
, ? Factor 5x
R N
b
- plasma
‘ 0.‘50 ‘ 1.b0 ‘ l.'éO ‘ 2.60
100+
: Blank
| 0.83 1%5
OMWWW‘MW Time
0.50 1.00 1.50 2.00
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mbod Spot Samples

Peptide
volumes such
as CSF and
Dried Blood
Spots provide a
new challenge

quantification
can be achieved
using
LC/MS/MS
technology

Sample yolun'ie and Dtied
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Greater
sensitivity is
required to

address these
challenges

©2010 Waters Corporation | COMPANY CONFIDENTIAL
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= Can be accomplished utilizing different approaches
— More sensitive detection
— Sample enrichment
— Capillary- and nano-scale chromatography

= Capillary / nano LC

— Elution of analytes of interest in smaller elution volumes
increases concentration

— Facilitates the utilization of small sample volumes

©2010 Waters Corporation | COMPANY CONFIDENTIAL 13
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= Theoretical increase in sensitivity is inversely proportional to
square of column radius for equal sample load

—(1.05)2
(0.15)2 4

Moving from 2.1 mm (std column) to 300 um theoretical gains
- based on column diameter - could be up to:

©2010 Waters Corporation | COMPANY CONFIDENTIAL 14
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TRIZAIC_Desmopressin_ GBEPRIOMAR10_016 MRM 0f1 Channel ES+

TIC {Desmopressing

100+ = = 5.56e5
Trizaic

O LR DL LA DL DL DL LA B I R L D L L L |

T T T LA LA LA LA L LN N B AL AL L
0.20 0.40 0.60 . ) . ) 1.80 2.00 2.20 240
TRIZAIC_Desmopressin_GBPRO1TAPE_DD7Y MEM of 1 Channel E5+

TIC {Desmopressing
10y UPLC

5.06e5

%

All parameters scaled,

equal mass load, 1puL
injected
Desmopressin
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= Model compound: Exendin-4
(38 amino acid peptide, MW = 4186 amu)

HO. -0 o OH

=N 0 |)J\N MHz

o, AT I S
“{?@é}*& Jg *g; L
Figehiatiant e

HEN} 4

His-Gly-Glu-Gly-Thr-FPhe-Thr-Ser-Asp-Leu-Ser-Ly s-Gln-Met-Glu- Glu Glu-Ala
al-Arg-Leu-Phe-lle-Glu-Trp-Leu-Ly s-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-
Fro-Pro-Ser-WH2
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= API 5000-UPLC Conditions:

— LC : Gradient (A) 0.1% Formic Acid in DI water; (B)
Acetonitrile @ 1 mL/min.

— 2.1 x 50 Waters BEH C18, 1.7 um

= Xevo TQ-S Trizaic:

— LC: Gradient : (A) 0.1% Formic Acid in DI water; (B)
Acetonitrile @ 12 uL/min.

— Trizaic nano-tile: 300 pm x 100 mm Waters BEH C18

= 4mm punch of a 20uL DBS; extracted in 75uL water presoak
followed by 200 uL MeOH with IS

©2010 Waters Corporation | COMPANY CONFIDENTIAL 19



Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Standard System
10,000 pg/mL

(LLQ)

|n]ect|on

200 —
O_

Intensity
(cps)

0
100 X \ 40 X
4000 — i
Capillary LC- 6000 -| Capillary LC-
3000 Xevo TQ-S | Xevo TQ-S
100 pg/mL (LLQ) 250 pg/mL
i 1 ulL injection 4000 4 1 uL injection
2000 \ | \
1000 — 2000
0 0 _MA‘& “ P&,..M | I PMMA W! M\ M
0.5 1 15 2 25 05 1 15 2 25

Data COUFteSy Of ChrIS EvanS, GSK/ USJIme (MInUtes) ©2010 Waters Corporation | COMPANY CONFIDENTIAL 20
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600 — 4000 —
7 Standard | Capillary LC-
LC/MS/MS 3000 — Xevo TQ-S
400 4 200,000 pg/mL 100 pg/mL (LLQ)
L ulL injecti 4 1 ulL injecti
E L/u injection ulL inj mn\
g T ' 2000
M)
e @0 ] 2000 .
= X
M~ A 1000 —
0 0
0.5 1 15 2 2.5 0.5 1 15 2 2.5

Time (Minutes)

©2010 Waters Corporation | COMPANY CONFIDENTIAL 21



THE SCIENCE OF WHAT'S POSSIBLE."

500ng/ml
XevoTQS_Olign_GB16SEP10_177 MR of 2 Channels ES-
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Sngiml
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= With the challenge of dried blood spots there is an

advantage to perform metabolite detection directly from the
card.

= These small volumes require greater full scan sensitivity

» Limited sample volume means that MS and MS/MS data
may need to be acquired in one run

©2010 Waters Corporation | COMPANY CONFIDENTIAL 24
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propanolol incubation 100 uM in Plasma

041609_PR_018 37 (1.730) Cm (37) 1: ScanWave MS ES+
- 452 2.01e7
100
1: ScanWave MS ES¥
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T ez
031 oo
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0.95 199
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Microsomal Incubation

Microsomal Incubation
152700 PR _227 224 (3.785) Cm (222:226)
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Proteins, oligonucleotides and peptides offer a new class of
therapeutics molecules.

New analytical challenges in the bioanalysis of these
molecules

Microscale LC/MS can significantly increase the sensitivity of
the analysis process, allowing desired sensitivities to be
reached

Micro fabricated device simplifies the the application of
micro scale LC/MS

©2010 Waters Corporation | COMPANY CONFIDENTIAL 27
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