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INTRODUCTION

Omalizumab humanised monocloclonal that binds to the
FceR1 epitope of IgE

Treatment of severe allergy e.g. asthma, urticaria

Measurement of Free IgE is an important part of determining
potential efficacy of treatment

Also important for assessing biosimilarity

Pharmacodynamics

Mechanism of action Omalizumab is designed to reduce the
pool of free IgE available to interact with effector cells and
thereby attenuate the subsequent allergic responses in atopic
patients. Omalizumab forms complexes of limited size
(dominant species ~490 kD) with IgE, thus decreasing free IgE
levels. Omalizumab would interrupt the allergic cascade by: 1)
forming complexes with IgE and preventing the arming of
effector cells, 2) aiding off-loading of mast cells and basophils
by trapping IgE as it dissociates from the receptor and, 3) down-
modulating FceRlI as a direct consequence of the reduction in

free IgE levels. EMEA- EPAR scientific Discussion 2005
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INTRODUCTION

« Complexes may be dissociated by sample dilution or by
assay incubation

« Omalizumab (Xolair) has a reported binding affinity of 6-
8nM so a relatively low affinity interaction

« Aim to develop assay in 100% matrix!

« Assay range modified by switching CDs not diluting
samples!!

* Free IgE levels are vastly different during the PK of the
drug
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MICROFLUIDIC IMMUNOASSAY

X
-

Streptavidin
bead
immunoassay
format

Reagent Sample

channel \N / chamber

One column profile/
Data point

15 nl affinity = One microstructure: 8 microstructures/ Column profile
bead column one data point segment
12-14 segments/ CD

Flow through technology allows for Free Determinations
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ASSAY DEVELOPMENT
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FREE IGE DETECTION ASSAY FORMAT

ﬁ c a-human-Iig E (p Ab)
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Xol air
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MATRIX COMPARISON — 1000 CD
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COMPARISON OF ASSAY ON
DIFFERENT CDsS
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4000 CD
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4000 Sample Data

Sample Dilution Result Mean SD CV%
Sample1 Neat 2.306
Sample1 Neat 2.747

Sample1 1in 2 13.761
Sample1 1in 2 12.815
Sample1 1in4 25.895
Sample1 1in4 25.650
Sample1 1in 8 37.367
Sample1 1in 8 33.767
Sample2 Neat 7.839

Sample2 Neat 9.676

Sample2 1in 2 234.030
Sample2 1in 2 246.213
Sample2 1in4 342.270
Sample2 1in4 362.211
Sample2 1in 8 390.518
Sample2 1in 8 407.868
Sample3 Neat 7.121

Sample3 Neat 9.791

Sample3 1in 2 63.166
Sample3 1in 2 63.961

Sample3 1in4 83.529
Sample3 1in4 84.132
Sample3 1in 8 90.941

Sample3 1in 8 87.699

198 34.2 177.3

2501 161.4 64.6

61.3 13.4 21.8
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4000 CD — SAMPLE DILUTION
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1000 CD

Standard A_100% Matrix_5
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Sample DilutionResult Mean

Sample1 Neat
Sample1 Neat
Sample1 1in 2
Sample1 1in 2
Sample1 1in4
Sample1 1in4
Sample11in 8
Sample11in 8
Sample2 Neat
Sample2 Neat
Sample2 1in 2
Sample2 1in 2
Sample2 1in4
Sample2 1in4
Sample21in 8
Sample21in 8
Sample3 Neat
Sample3 Neat
Sample3 1in 2
Sample3 1in 2
Sample3 1in4
Sample3 1in4
Sample3 1in 8
Sample3 1in 8

16.35
8.24
22.63
23.18
35.81
34.75
44.14
48.59
134.54
140.77
430.20
406.17
414.30
438.53
515.23
482.46
69.69
65.90
98.97
95.16
110.82
107.66
116.69
119.63

29.2

370.3

98.1

SD

20.41

147.99

13.92

CV%

69.9

40.0

14.2
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1

000 HC CD
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Dilution Result

Neat

Neat

1in2
1in2
1in4
1in4
1in8
1in8
Neat

Neat

1in2
1in2
1in4
1in4
1in8
1in8
Neat

Neat

1in2
1in2
1in4
1in4
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14.98
15.01
14.97
15.70
15.53
15.41
16.78
17.19
341.69
346.64
322.75
320.56
314.99
260.77
208.74
275.05
81.42
73.08
66.68
73.81
76.08
73.50
69.96
68.42

1000 HC Sample Data
Mean

15.7

310.1

72.9

SD

0.85

30.28

4.65

CV%

54

9.8

6.4
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200 CD

Standard A_100% Matrix_4

Response [RU]
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200 Sample Data
Sample Dilution Result Mean SD
Sample1 Neat 12.6
Sample1 Neat 131
Sample11in 2 13.7
Sample11in 2 14.2

14.4 1.18
Sample11in4 15.7
Sample11in 4 14.8
Sample11in 8 15.5
Sample11in 8 15.5
Sample2 Neat 291.6
Sample2 Neat 291.3
Sample21 in 2 300.1
Sample21 in 2 306.2 2054  14.62
Sample21in4 2924
Sample21in4 299.9
Sample21in 8 316.1
Sample21in 8 265.9
Sample3 Neat 83.1
Sample3 Neat 73.7
Sample31in 2 73.0
Sample31in 2 49.0 73.9 10.59

Sample31in 4 78.7
Sample31in4 75.9
Sample31in 8 78.4
Sample31in 8 79.6

CV%

8.2

4.9

14.3
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20 HC CD
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Sample1
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Sample2
Sample2
Sample2
Sample2
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Sample3
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20HC Sample Data

Dilution Result Mean SD CV%
Neat 37.47

Neat 34.57

1in2 4575

1in2 3921 358 663 180
1in4 74.16a

1in4 2758

1in8 29.93

1in8 4313

Neat 399.65

Neat 400.07

1in2 379.66

1 38363 3664 4158 113
1in4 390.58

1in4 373.22

1in8 318.95

1in8 285.73

Neat 79.52

Neat 95.27

1in2 99.44

1in2 921 985 1501 152
1in4 103.21

1in4 100.49

1in8 82.35

1in8 128.81
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CD COMPARISON

« HC CDs seem suited to assay using 100% matrix
— Matrix components produce less interference
- Specific method needed

* New CD 4000 HC also tested with good results

« Assay Range of 0.24 ng/mL to 240 ug/mL seems possible
without diluting sample!
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ASSAY PERFORMANCE
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PRECISION AND ACCURACY

Precision and Accuracy of Serum QC samples
1000 HC
LLOQ LoQC MeQC HiQC uLoQ
Mean 0.2 10.7 22.7 105.0 427.8
SD 0.0 0.6 1.4 6.2 19.4
CV% 12.0 5.8 6.1 5.9 4.5
RE% 4.8 6.9 13.4 5.0 -4.9
Total
Error * 7.2 -1.0 -7.3 0.9 9.5
n 18 18 18 18 18
4000 HC
Inter-assay Statistics IgE IU/m
LLOQ LoQC MeQC HiQC uLoQ
Mean 0.2 8.9 18.9 99.2 423.7
SD 0.0 0.4 0.9 4.5 30.3
CV% 9.1 4.0 4.9 4.5 7.2
RE% -0.1 -10.6 -5.7 -0.8 323.7
Total
Error * 9.3 14.6 10.6 5.3 -316.6
n 18 18 18 18 18

Ponse GYROS PRCITEIN
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AFFINITY DETERMINATION
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VWHAT IS AFFINITY?

- Affinity defines the overall binding strength of an interaction

* Expressed as
— Kp: Equilibrium dissociation constant.

— Unit M (Molar)

» Kp can be calculated from concentrations at equilibrium or from
Kinetic rate constants

Kon
A+B _ — AB
koff

o GYROS PRCTEIN
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HIGH AFFINITY

* Tight binding between interactants

* At equilibrium — concentration of complex is high while
concentration of free interactants are small

- High affinity = small K, - picomolar 10-'2 to femtomolar 10-1°

s > AB
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LOW AFFINITY

* Weak binding between interactants

At equilibrium, concentration of complex is low while
concentration of unbound interactant is high

 Low affinity =

large Ky - millimolar 10-3 to nanomolar 10-°

AB<_AB
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IN-SOLUTION AFFINITY DETERMINATION

* Classical method for Unlabelled Assay to
determining affinity constants. interactants measure the

- Both interactants are un- preincubated in free fixed
plate interactant

modified and in solution

* Mimics the biological system *QE 750 a-human-gE (pAb)

— As close to the "true” affinity

constant as can be obtained -
Xol air Free IgE
— Involves measuring Vumabe'ed

concentration of unbound )

interactant at equilibrium in o
an immunoassay format

Software in-solution affinity
determination

23
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AFFINITY CURVES
INTERACTION OF XOLAIR AND IGE

A

AT s
Afflnlty cu rves E FreeIgE
prepared in buffer and
Incubated for 1 hour B ! o Ny
and overnight T R e

— 50 pM fixed
concentration IgE (F)

— Titration series of
Xolair (V)

normalised
response

absolute
response

Absolute response free F [RU]
Normalized response free F [%)]

« Kp around 20 nM for
both conditions
— Equilibrium reached
within 1 hour Vtot Xolair (M) Vtot Xolair (M)
- Slightly lower plateau
for overnigh I T O
incubation 1 hour (x) 50 nM 21.8nM 1.52 nM
~- Lose some IgE Overnight (+) 50 nM 19.0 nM 1.74 nM
- Degradation or
sticking to plate?
GYROS PRCTEIN
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AFFINITY CURVES OF XOLAIR BINDING TO ENDOGENOUS
IGE IN SAMPLES WITH 50% HUMAN SERUM

160

. . . . 150 X x  x
- Affinity curve in 50% Matrix: o
~ Fixed Interactant — 100% human serum with o
endogenous IgE £
% o absolute
- 5000, 400 and 125 nM g 7 response
— Variable Interactant — Xolair in Rexxip H g%
- Same series as used in buffer curves on previous slide 2 % R ——
12 * ¢ *g!
1E-13 1E-12 1E-11 1E-10 lE\}QtOt [NIITS 1E-7 1E-6 1E-5 1E-4
Fod it Ko K so o
5000 pM (*) 32 P
400 pM (+) 18 2.5 o0
125 pM (x) 20 2.3 ”

50

normalised
response

40

* Interaction of Xolair and IgE is very similar in
Rexxip buffer and 50% serum

30
20

Normalized response free F [%]

10

0

1E-13  1E-12  1E-11  1E-10  1E-9 1E-8 1E-7 1E-6 1E-5 1E-4
Vtot [M]
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COMPARISON OF NORMAL AND HIGH SPEED METHOD

« Observation
~ Lower Ky, for fast spin method

— Total response value only slightly lower
for fast spin method

— Curve shifted to the left

- Lower amount of free analyte for a
giving concentration of variable

- Less dissociation of complex due to
the faster analyte spin?

- Kd closer to true value?
- Difference is not so large.....
* Next steps

— Adapt range of V (Xolair) to have more
points in the steep part of the Kp?

— Explore higher flow rates & also a lower
one for the complete picture?

30

»method
: 5nlL/s

113 1612 1E11 1610 189 1E8  1E7  1E6  1E5  1E+
Vtot [M]

1 nL/s

Series Name Ftot Conc[M]  Kd[M] Kd SD [M]
“
4 1. Fast spin - Fix 50 pM IgE | 5.00E-011 9.91E-009 6.51E-0
4 4. Fast spin - Fix IgE 12.5 pM | 1.25E-011 1.02E-008 1.19E-0
4 10. Normal Spin - Fix IgE 50 pM IgE | 5.00E-011 1.84E-008 2.01E-0
4 11. Normal Spin - Fix IgE 12.5 pM | 1.25E-011 1.62E-008 4.05E-0
Normalised response
e 100
g
N 90
)
9 80
- 70
1)
o Normal
a 50 /
%] .
: — method
¢« Fast spin
T
)
N
E
£
1
[*]
2
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MEASUREMENT OF FREE?

IgE Xolair Measured IgE | Measured IgE
Concentration | Concentration concentrtion concentrtion
nM nM IU/mL nM %Recovery

IgE 5nM Xolair 0 350.68 4.48 100

Xolair 1000nM 22.28 0.28 6

Xolair 500nM 73.05 0.93 21

Xolair 100nM 86.44 1.10 25

Xolair 50nM 204.08 2.61 58

Xolair 1 nM 311.36 3.97 89
IgE 1nM Xolair 0 81.94 1.05 100

Xolair 1000nM 6.00 0.08 7

Xolair 500nM 20.39 0.26 25

Xolair 100nM 20.52 0.26 25

Xolair 50nM 46.14 0.59 56

Xolair 1nM 69.61 0.89 85
IgE 0.4nM Xolair 0 20.24 0.26 100

Xolair 1000nM 1.76 0.02 9

Xolair 500nM 4.61 0.06 23

Xolair 100nM 4.75 0.06 23

Xolair 50nM 10.50 0.13 52

Xolair 1nM 15.09 0.19 75
IgE 0.1nM Xolair 0 9.55 0.12 100
Xolair 1000nM 1.46 0.02 15

Xolair 500nM 2.75 0.04 29

Xolair 100nM 3.62 0.05 38

Xolair 50nM 4.94 0.06 52

Xolair 1nM 7.19 0.09 75

'
oo %09

Serum samples spiked with
drug levels from 1-1000nM

Concentration dependent
inhibition of IgE measurement

Around 50% recovery at
around the calculated Ky
concentration
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CONCLUSION

« Assay works well in 20 HC, 200, 1000 HC and 4000 HC CDs
» Assay parallelism with samples

« Assay can be performed in 100% matrix

« Good assay performance

 Addition of Drug inhibits IgE determination in line with affinity
measurements

« Assay Range of 0.24 ng/mL to 240 ug/mL seems possible
without diluting sample!
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