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§ Instrument
§ Software
§ Consumables

§ Changes
§ Upgrades
§ Discontinuation
§ Out-of-business

§ Examples in this presentation cover ligand-binding assay 
technologies

Challenges of Novel / Single-Vendor Technologies
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§ Immune complexes can be 
formed in solution or on a 
solid surface (plate or 
bead)

§ Change capture, detector 
or both

§ Lower background by 
reducing non-specific 
interactions

§ Increase signal by 
improving sensitivity of the 
detectors or signal 
amplification

Basic Format of a Ligand-Binding Assay (LBA) for 
PK, Immunogenicity or Biomarker Analysis

Capture

Detection

Signal

Analyte
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The Many Flavors of Bioanalytical LBA Technologies
From Plain Vanilla to Exotic (State-of-the-Art)

Gyrolab

Nano liter volume samples

SQI Diagnostics

Dual-layer Multiplexing

SIMOA HD-1 Analyzer

Singulex Erenna

Single Molecule 
Detection

ELISA 
Plate Reader

Abs, Fl, Lumi

Meso Scale 
Discovery

Electro Chemi
Luminescence

Luminex

Multiplexing

Needs driving the technology:
• Sensitivity
• Micro-sampling
• Multiplexing
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§ Provide superior assay solutions 
• Improved assay performance
§ Better sensitivity, specificity, broader dynamic range, assay reproducibility, 

tolerance to matrix interference, multiplex capabilities
• Increased lab efficiency 
§ Shorter assay time, higher throughput, less sample volume, automation 

(walk away), etc. 
§ Lower instrument cost and smaller in size (sometimes)

§ Address complex questions during the drug development process
• Drug: target interactions at physiologically relevant levels
• Understanding immunogenicity of a biotherapeutic
§ For e.g. epitope-mapping and isotyping with dual-layer multiplexing to 

enable detailed characterization of immune responses

Benefits of Technology Advancements in the 
Bioanalytical Laboratory
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§ Comparability to existing technologies
§ Instrument:

• Vendor support
• Availability of replacement parts
• Instrument is upgraded / discontinued 

§ Software:
• Upgrade
• Changes to data analysis algorithms

§ Consumables (Plates, Reagents):
• Change in manufacturing process
• Lot-to-lot variability
• Back-ordered

Potential Challenges with Implementation of Novel 
Technologies in Regulated Bioanalysis 
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§ ELISA Assay Performance: Range – Narrow; in the ng/mL; multiple large dilution of 
samples

§ Target for MSD Assay: Increased dynamic range; Cmax ~200-400ug/mL
§ Target range for ECL ~ 1-100ug/mL; Minimize Dilution Steps

Case Study: Conversion of a PK Assay from 
ELISA to MSD
Sandwich ELISA Format

ELISA Plate

Capture Antibody (MabA)

Analyte

Biotinylated
Detection Antibody

(MabB) SA-HRP

TMB
Substrate

Absorbance
at 450nm

Carbon Electrode Coated
with Streptavidin

Biotinylated
Capture Antibody

(MabB)

Ruthenylated
Analyte

sTag

MSD Plate

Competition MSD Format
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Equivalency of two methods

§QCs prepared at one site were tested in both 
methods

§ Incurred sample pools provided by BMS were 
tested in both methods

§All conformance samples met acceptance criteria 
outlined in the analytical plan
• Deviation between the mean values of the cross-validation samples 

obtained at the two laboratories, when compared to the grand mean 
from the results for the two laboratories, were ≤20%, 
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Discrepancies in Sample Data
§ Differences between data collected using MSD vs ELISA method.
§ Values for samples from Study 1 and Study 2 matched.
§ Values for samples from Study 2 and Study 3 did not reflect the 

corresponding dose administration

Steady-State Cmin (Geometric Mean, Drug mcg/mL)

IV Loading Bioanalytical Treatment Body
Protocol Dose PK Assay Lab Group Weight Day 57 Day 71 Day 78 Day 85 Day 113

Study 1 Yes ELISA Parent Lab 500mg IV, 75mg SC weekly <60 kg 22.64 21.66 23.62
500mg IV, 125mg SC weekly <60 kg 28.03 34.17 36.73
750mg IV, 125mg SC weekly 60-100 kg 24.05 24.41 24.93
1000mg IV, 125mg SC weekly >100 kg 16.22 11.57 13.01
1000mg IV, 200mg SC weekly >100 kg 26.52 29.21 27.53

Study 2 Yes ELISA Tandem 10mg/kg IV, 125mg SC weekly 26.6 27.7 25.8

<60 kg 36.0 33.2 33.1
60-100 kg 25.3 25.9 24.4
>100 kg 17.5 19.0 12.4

Study 3 No ECL (MSD) Tandem 125mg SC weekly
Summary Stats by Treatment

Aba + MTX 33.3 37.2 35.9
Aba Only 29.1 30.2 33.0

Summary Stats by body weight
<60 kg 50.18 50.33 51.71

60-100 kg 30.81 33.56 35.16
>100 kg 24.93 27.54 26.44

CRO

CRO
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Differences between Assays
§ Critical reagent lot differences
§ MSD assay formats minimize 

matrix effects and free drug 
interference when compared 
to ELISA.

§ Platform differences
• Competition assay in MSD 

method
• Sandwich format in ELISA 

method 

Differences within Assays
§ Critical reagent changes

• Standards, QCs, conjugated 
materials

§ Assay drift over time
• Change in instrument 

response over time

Possible Sources
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§ Binding kinetics may impact reagent performance on different 
platforms

§ Sample contact time on Gyrolab is ~5 ns, so we hypothesized that 
the binding constant for this anti-ID, particularly the on-rate may 
be different 

Case Study: Reagent Performance Across 
Platforms

20121026 Run 1 Buffer
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20121026 Run 1 Cyno MRD 20-Fold
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20121026 Run 1 Human
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Gyrolab Data
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Binding Kinetics: Biacore Data Summary

• Clone F9.C12 had slower binding on and off rates to the target 
compared to the other clones, but with overall similar KDs. 

• Binding on-rate may be critical for the GyroLab platform due to 
rapid sample contact time (~5ns) than a plate based assay 
(hours).

• Compare performance on a plate-based assay that allows for 
longer incubation time.

12

Anti-ID kon (×106 1/Ms) koff (×10-4 1/s) KD (=koff/kon, nM)
A12.B12 1.70 5.12 0.301
B8.D1 1.37 8.64 0.632
G1.D10 1.91 4.71 0.246
F9.C12 0.0595 0.486 0.818
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§ In this instance we observed consistent results from Gyros and 
MSD, so assay should transfer readily between the two platforms

Case Study: Reagent Performance Across 
Platforms

BMS-986089 (nM)
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4-P Fit: y = (A - D)/( 1 + (x/C)^B ) + D: A B C D R^2
Plot#1 (B8.D1: Concentration vs Values) 178 1.09 14 1.36e+06 0.99
Plot#2 (G1.D10: Concentration vs Values) 238 1.09 14.1 1.37e+06 0.989
Plot#3 (A12.B12: Concentration vs Values) 163 1.05 15.5 1.38e+06 0.988
Plot#4 (F9.C12: Concentration vs Values) 129 1.01 43.8 1.24e+06 0.997

__________
Weighting: Custom formulas

B8.D1

G1.D10
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Study on Assay Minimum Required Dilution

4-P Fit: y = (A - D)/( 1 + (x/C)^B ) + D: A B C D R^2
Plot#1 (Std_buffer: Concen... 0.111 1.321.18e+061.69e+060.998
Plot#2 (Std_20x: Concentra... 0.108 1.271.83e+061.67e+060.999
Plot#3 (Std_10x: Concentra... 0.106 1.351.03e+061.45e+060.996
Plot#4 (Std_5x: Concentrati... 0.107 1.369.41e+056.54e+050.993
Plot#5 (Std_2x: Concentrati...0.0954 1.212.86e+065.27e+050.991

__________
Weighting: Fixed

Cap: Biotin-Anti-ID
Det: Sulfo Tag Anti-Fc D12.G12

MSD Data
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Case Study: ECL instrument Models

MSD Sector Imager 2400 MSD Sector Imager 6000

MESO Quickplex SQ 120 MESO Sector S600
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Standard Curve Comparison
Standard Curves
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QC Recovery
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Preliminary evaluation of this assay 
across the various MSD models shows:
• Instrument responses were 

comparable (<15% CV)
• Assay performance was equivalent
• QC recoveries were within 

acceptance criteria and comparable
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§ General
• Agreements in place with vendor
§ Supply agreements for long-term support / supply
§ Requisite transition time can be negotiated upfront

• Communication is key
§ Technology manufacturers must ensure a good process for obtaining and 

collating feedback from customers to identify trends
§ Ensure the right people are notified regarding planned changes

u For e.g. if vendor management is notified, the lab may be unaware
§ Investigate root cause for changes in assay performance

u Instrument, reagents, preps, analysts

§ Software
• LIMS à Instruments  à Automation: need for interfaces
• Ensure 21CFR Part 11 compliance (audit trails, etc.)
• Obtain detailed documentation from manufacturer on software 

changes to assess impact

Discussion Points from AAPS NBC 2016
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§ Instrument:
• Evaluate multiple platforms for transitions if needed
• Allow sufficient transition time ~4 years
• Ensure availability of replacement parts
• Availability of back-up instrument

§ Consumables
• Pre-screen lots for critical reagents and other components (plates)
• Maintain sufficient supply in stock (consumers & suppliers)
• Understand the vendor’s process 

§ For e.g. what constitutes a different lot?
• Understand the limits of the consumables / reagents as an end-user

§ DoE to optimize the assay à to identify the sweet spot in your assay (e.g. 
Streptavidin-coated plates)

§ Cross-Validation 
• Careful consideration for cross-validation is critical

Discussion Points from AAPS NBC 2016
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