
Traceable Quantifi cation of Antibodies
using Flow Cytometry

MMoottiivvaattiioonn CCoonncceepptt

SSeettuup && BBaassiiccss

o FFllooww CCyyttoommeettrryy ((FFCC)) is a ssttaannddaarrdd for blood measurements

o A bbeetttteerr qquuaannttiiffiiccaattiioonn ooff cceelllluullaarr mmaarrkkeerrss would provide a bbeetttteerr 
ddiiaaggnnoossttiicc bbaassiiss for several diseases (e.g. HIV, CLL or sepsis)

o Intra and inter lab ccoommppaarraabbiilliittyy ooff mmeeaassuurreemmeennttss is in need of
improvement

❖ Before starting my PhD at PTB in November 2020, I was doing my 
Master´s degree in physics working on Raman and MALDI-TOF-MS 
applications in dermatology

1. Select ttaarrggeett to be investigated and prepare
2. Measure MMeeaann FFlluuoorreesscceennccee IInntteennssiittyy ((MMFFII)) of target cells

with FC
3. Obtain AAnnttiibbooddyy BBiinnddiinngg CCaappaacciittyy ((AABBCC)) via subsequent 

Time Of Flight Mass Spectrometry (TOF-MS)
44.. RReellaattee measured MFI and ABC

CChhaalllleennggeess DDoouubbllee llaabbeelliinngg

o TTooddaayy there iiss nnoo aabbssoolluuttee qquuaannttiiffiiccaattiioonn oorr EEQQAA for ABC measurements
o Connecting fluorescence measurements in FC to MS may enable the 

ttrraacceeaabbiilliittyy ooff AABBCC to the SI
o Our method would thereby provide a bbaassiiss ffoorr EEQQAA schemes
o AA ttrraacceeaabbllee qquuaannttiiffiiccaattiioonn of ABC in the future would be important to 

enable ggoooodd qquuaalliittyy cclliinniiccaall ddiiaaggnnoossttiiccss and should be a matter of course

SSuummmmaarryy

RReeffeerreenncceess

FFiigguurree 22:: Time of flight scheme. Particles are accelerated
towards the detector and their mass is calculated by
time of flight.

s degree in physics working on Raman and MALDI-TOF-MS 

AAiimm 11
IImmpprroovveedd ddiiaaggnnoossttiiccss of various diseases 

via eennhhaanncceedd ssttaannddaarrdd bblloooodd tteessttiinngg

RReeppeeaattaabbiilliittyy

SSppeecciiffiicciittyy
SSeennssiittiivviittyy

FFiigguurree 11:: FC scheme. The accelerated sample cells are
interacting with an incident laser beam one by one.
Scattered and fluorescent light are detected for each
interaction event.

BBlloooodd TTeessttiinngg TTooddaayy Blood Testing in the FFuuttuurree
o Only some quantitative tests available, which provide rreellaattiivvee 

qquuaannttiittiieess to an internal standard

o NNoo ttrraacceeaabbllee rreeffeerreennccee mmaatteerriiaallss

o NNoo EExxtteerrnnaall QQuuaalliittyy AAssssuurraannccee ((EEQQAA)) available for ABC measurements

o Lack of absolute quantification hhiinnddeerrss ccoommppaarraabbiilliittyy between 
devices or labs

o RReeffeerreennccee mmeetthhoodd provides aabbssoolluuttee qquuaannttiittiieess for ABC ttrraacceeaabbllee ttoo 
tthhee SSII

o RReeffeerreennccee mmeetthhoodd is used to ccaalliibbrraattee rreeffeerreennccee mmaatteerriiaallss

o EEQQAA via reference materials and/or round robin tests for ABC

o TTrraacceeaabbllee aabbssoolluuttee qquuaannttiiffiiccaattiioonn pprroovviiddeess ccoommppaarraabbiilliittyy of ABC 
between devices and labs enhancing measurement precision and 
quality of diagnostics

time of flight.for each

Bl d T ti i th

AAiimm 22
Develop rreeffeerreennccee mmeetthhoodd for traceability 

of Antibody Binding Capacity to the SI

FFiigguurree 33:: Cellular expression scheme. Cell type
or cell activation is perceivable by CD surface
markers via specific antibodies. Thereby,
labeled antibodies can be used for cell type or
status identification.
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CCoorrrreellaattiioonn ooff mmeeaassuurraannddss
TTeecchhnniiccaall FFeeaassiibbiilliittyy
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