Immunoassays for Ophthalmology Microsampling Support

PK and Multi-Biomarker Quantification in AQueous Humour
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INTRODUCGTION SAVMPLE HANDLING

Step 1: Storage / shipping vial

At the clinical site / central lab,
the sample is pre-diluted in Storage Buffer
(pre-filled vials) and shipped to analytical site

Storage buffer is supporting

stability of the pre-diluted, frozen
sample for later LBA bioanalysis
Advantages:

1 Sample volumes for parallel testing
from one storage sample can be
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50 pl (or less)
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for parallel

Combined : >IN handled in clinical settin
i analysis : / g
0 Incubation v B I Neat sample volume below 10ul can
,, l\ ;s be stored frozen without strong
U/ \ v ¥ evaporation effect
s N\ ] ‘ ; :
2% B § 1 Pre-filled vials or separate storage
‘ Lo Ra 2 buffer can be provided, according to

Target » ‘o i i i study needs
Qx ;x ) 7 B B B
Re Ry thl )
\\ ,’ S Rg Ry £y Ry Aqueous
\‘ rl Humour Step 2: Testing and backup aliquots
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Immunoassay " sample size: With approx.
Step approx 50 - 100pl 2 ul sample/assay
in microsampling
' ' ' ‘ ’ assay format (see below),
50ul sample enable
>10 assays in
duplicate (including
. T T : : backup)
P_urpose: I__|gand-b|nd|ng assay (LBA) quantification o_f blotheljapeut_lcs or en_dogenous Conventional LBA
biomarkers in ophthalmology support, or other therapeutic areas involving sampling of rare (e.g.ELISA)
matrices, is limited due to sample volume availability. A major hurdle is the correlation of sample requirement:
required sample volume vs. assay sensitivity on most immunoassay platforms. Here, we Typically 100-200 ul for ?—::a%r'g‘szagu%g’r‘f:;rﬁe
report an easy-to-use sample handling to allow parallel PK / multi biomarker sample testing one test in duplicate s diluted i the appropriate
support from low nominal volume of aqueous humour. Exemplarily, multi-, parallel biomarker (no backup) Sample Dilution Buffer (SDB)
quantification with low pg/ml sensitivities and good (+3log) assay range for IL6, VEGF and One analyte / sample accessible Iorbeatch tsedpalIrééltethaIﬂalytelI |
_ : O De tested an € paralie
GM-CSF is presented from a few pl neat aqueous humour. immunoassays are performed
Methods: Samples were pre-diluted in a custom developed buffer, allowing handling of Ultra-sensitive LBA ' ' U 9V
sample volume in the clinic and frozen long-term storage. Subsequent dilution of the thawed (€.g. Imperacer) _ |
storage sample in assay buffer for quantification on an ultra sensitive LBA platform, e.g. S?yrgggllgeg“égemefg: %‘ZPS—‘;) aﬁgf‘e'y;';’:;;‘;”m un in duplicates
Imperacer (IPCR) or HD-1 analyzer (Simoa). We confirmed cross reactivity of assay multiple tests in on an appropriate ultra sensitive platform

reagents between human and porcine system for IL6 and VEGF, thus individual porcine

, duplicate (including backup) (e.g. Imperacer)
samples were used for proof of concept evaluation. ) _
Multiple analytes / sample accessible

BIOMARKER'ANALYSIS
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endogenous (data not shown) human targets.
IL6 [pg/assay]
Pig AH samples were uniformly pre-diluted 1+16.5 in
The ability of an ultra sensitive IL6 Imperacer assay to tolerate higher sample dilution to minimize sample volume 2. Quantification of Individual Porcine Samples artificial aqueous humour (aAH) as storage buffer and
requirement at a given sensitivity limit (e.g. 5 pg/ml) is demonstrated by serial dilution of 500, 50 & 5 pg/ml IL6 subsequently incubated 1+1 in sample dilution buffer
spiked in artificial aqueous humour (aAH). In 1+1 sample dilution, an absolute sensitivity of 75 fg/assay is (SDB) containing biomarker specific antibody-DNA
required to detect 5 pg/ml target; in 1+29 dilution, an absolute sensitivity of 5 fg/well is required, respectively. 10000 - detection conjugate. 3 parallel assays were run in duplicate,
Imperacer provides the appropriate sensitivity. At 1+29 dilution, 2 pl sample is sufficient for testing in duplicate. ? : starting from the identical pre-diluted storage aliquot.
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confirmed for the pig biomarker.

At the example of VEGF spiked in aAH (5 pg/ml - 20 ng/ml), the influence of diluents in bioanalytical N
microsampling support is demonstrated: While a dilution in identical matrix (aAH) revealed comparable signal 9 In contrast, GM-CSF assay revealed no specific response
response, dilution in a sample dilution buffer ("SDB") converts signal response for better sensitivity. Identical for pig GM-CSF, indicating that the signal response is not
processing of samples and standards is key for quantitative bioanalysis: In 1+19 dilution, 1.7 pl neat sample is Parallelsim Quenching specific for the biomarker target, most probably due to
sufficient for VEGF testing in duplicate at a sensitivity level of approx. 5pg/ml. differences in GM-CSF isoforms between human and
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n Approx. 10 analytes (e.g. drug and 9 PD biomarkers) can be quantified in duplicate (incl. backup sample for potential re-
§ 8 - analysis) from a 50ul aqueous humour sample without potential antibody crosstalk, improving data generation in clinical
= 6 - 70 uil Diluted Sample trials with limited sample availability.
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2 , © Polyplex concept (parallel testing) is feasible for rare matrices with limited volume availability

| 2 ul Sample w w © Assay range vs. sample requirement can be adapted for each analytical target
0 - - T o S S S0 Ml SbBfbetector 1 Inira-Assay © PK/ multiple PD testing (polyplex) accessible from identical storage sample
S < T = § 1+16.5+16.5=1:35 Double Determination © Free choice of targets within the polyplex assay
GM-CSF [pg/ml in aAH / SDB] ® Increased quality of study data due to parallel testing free of antibody cross talk
©® Porcine aqueous humour is a model system for VEGF & IL6 assays, reducing the need for human reference
GM-CSF signal response in buffer vs. artificial aqueous humour (aAH): Dilution of GM-CSF spiked in sample material. In contrast, measured concentrations for GM-CSF in pig AH do not represent actual porcine GM-CSF
dilution buffer (SDB) revealed an overall sensitivity massively below 0.1 pg/ml. In contrast, analysis from spiked (most probably due to insufficient cross-species compatibility of the human specific antibody reagents)

artificial aqueous humour (aAH) revealed a very different signal response and sensitivities below 1 pg/ml.
Microsampling support compatible additional 1+16.5 dilution in SDB converts signal response gradient to that of
pure buffer with identical sensitivity compared to 1+1 diluted aAH (approx. 0.8 pg/ml).
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