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Collaborative study Participants

• Number depends on the 
study/assays

• Typically between 5-25 participants
• Representative of end users (eg

product manufacturers, national 
control laboratories, public health 
laboratories, diagnostic kit 
manufacturers in HIC and LMICs)

• For a WHO standard include all 
WHO regions where appropriate 
and possible
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Source materials
• Pool of convalescent plasma/serum

• Commutability
• Average (broad) antibody repertoire

Other samples
panels of high, medium and low titre
mabs
negative controls
cross reactive plasma/sera
animal sera
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Antibody Characterisation

• Wild type virus neutralisation assay (CL3)
CPE/PRNT/microneut

• Pseudovirus neutralisation (CL2)
VSV core

• ELISA
S1, S2
Spike trimer
NP

Provided in datasheet for information

20/130 20/120 20/122 20/124 20/126 20/128
Live virus (CPE) 1280 200 70 40 35 <20
VSV-PV 2240 267 90 20 <20 <20
PRNT50 853 107 33 13 <20 <20

20/130 20/120 20/122 20/124 20/126 20/128
EuroImmun 
IgG

Pos 
(7.77)

Pos 
(8.59)

Pos 
(3.47)

Pos 
(1.62)

Neg 
(0.64)

Neg 
(0.21)

EuroImmun 
IgM

Pos 
(9.74)

Pos 
(10.1)

Pos 
(1.1)

Pos 
(1.84)

Pos 
(1.63)

Neg 
(0.02)

IgG S1 5388 5580 3202 1636 1181 <50
IgG N 17197 3417 2425 3296 995 <50
IgG sSpike 2707 2693 1488 118 8 <50



SARS-CoV2 ELISA 
• Direct binding ELISA with recombinant SARS-CoV2 proteins

Ø S1
Ø RBD
Ø Trimer
Ø S2
Ø Np

• Using for screening convalescent samples for IgG/IgM developing IgA
• Can be used for screening other species antibodies

Substrate

rAntigen

Primary 
Antibody

Secondary antibody 
complex
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PV neutralization

Carnell et al. Front Immunol, 2015



Pseudotyped-based neutralisation assays

Titration on permissive target 
cells

1. Expression plasmid 
containing envelope 

sequence 

2. Optimise transfection

3. Identify permissive target 
cells

32 1024 32768
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102

103

104

105

106
20/130
20/120
20/122
20/124
20/126
20/128



Live SARS-CoV-2 neutralisation assays

1) Detection by CPE 2) Immunostaining 3) Infectivity 

5 days 3 days 4 days

Virus/Ab conc Cell
s



Collaborative study samples
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Statistical models

• Commonly used example: parallel-line model, “parallel” sigmoid 
curves - used to determine relative potency

•
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Reduction in inter-lab variability



Collaborative study





16

WHO International Standard Timeline

Milestone Date
Sourcing material May 2020
Definitive fill and post-fill characterisation May-June 2020
Collaborative study June-Sept 2020
Analysis and report Oct-Nov 2020
Submission to ECBS December 2020
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