
PRODUCT CHARACTERIZATION 
IN CELLULAR THERAPY 

STANDARDS IN FLOW CYTOMETRY 



OVERVIEW 

ÅReproducibility & Variability in Pre-Clinical Research 

 

ÅStandards, Practices & Policies in Flow Cytometry (FCM) 

 

ÅCase Study:  

FCM for stem cell enumeration in Hematopoietic Stem Cell Therapy 



FROM PRE-CLINICAL RESEARCH TO INDUSTRY 

ÅCellular Therapy recently entered biopharmaceutical sector 
ÅCost-Benefit 

ÅQuality Assurance & Control 

 

ÅProduct characterization for cell-based products in Cellular Therapy 
ÅReliable 

ÅAccurate 

ÅRelevant characteristics 
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CELL (PRODUCT) CHARACTERIZATION 

ÅCell count 
ÅViability 
ÅCell surface markers 
ÅIntracellular markers 
ÅCell cycle / DNA content 

ÅCell size 
ÅGene expression 
ÅEnzymatic activity 
ÅOxidative burst 
ÅMDR 



CELL CHARACTERIZATION BY FLOW CYTOMETRY 

ÅEXTENSIVE 

 

 

ÅCOMPLEX 

ÅEXPENSIVE 

ÅVARIABLE 



STANDARDS, PRACTICES & POLICIES IN FCM, TODAY 

ÅReagents (antibodies) 

ÅData file format 

ÅReporting (publications) 

ÅTraining & Proficiency 

 

 

ÅCalibration & Measurements 
ÅInstrument setup 

ÅImmunophenotyping 

ÅHLDA Workshops (1982) 

ÅFCS files (1984) 

ÅMIFlowCyt (2008) 

ÅInternational Flow Cytometry 
Certification Examination (2011) 

 

άόǎǘƛƭƭύ ƛƴ ǇǊƻƎǊŜǎǎέ 



VARIABILITY IN FLOW CYTOMETRY DUE TO: 

ÅSample preparation 

ÅReagents 

ÅInstrument 

ÅInstrument setup 

ÅData analysis 

ÅData interpretation 

 



ά²Ƙŀǘ ŀǎǇŜŎǘ ƻŦ C/a ŎƻƴǘǊƛōǳǘŜǎ Ƴƻǎǘ ǘƻ 
  ǾŀǊƛŀōƛƭƛǘȅΚέ 

Main concerns for FCM in 
Industry/Biotech: 

- Analysis 

- Instrument 
- Calibration 

- Measurement 



CASE 
STUDY 

1995, ISHAGE: STEM CELL ENUMERATION CMTE 

ÅCD34 antigen expressed on the surface of almost all hematopoietic 
stem cells 

 

ÅAbsolute number of CD34+ cells shown to correlate with engraftment 
potential in hematopoietic stem cell therapy 

 

ÅAn accurate CD34+ cell count can help optimize the timing of 
apheresis collection 

 

ÅFlow cytometric enumeration of CD34+ cells ς ANALYSIS, REAGENTS 



EXISTING STANDARD REFERENCE MATERIAL IN FCM 

ÅINSTRUMENT SETUP  e.g. Rainbow Calibration Particles (RCP-30-5A) 

 

ÅPROCESS CONTROL  e.g. Stem-Trol (KG1 cells) 

 

ÅDATA ANALYSIS   e.g. Stem-Control (stabilized normal PBMCs) 



ÅProvides a standard, single-platform flow cytometric method for 
enumerating CD34+ cells in PB, Leukapheresis, BM and CB 

ÅStep-by-step instructions with figures for demonstrating data analysis 
according to ISHAGE guidelines 



CD34+ Cell Enumeration System Suitability Reference Standard 



ÅRS is made from mobilized peripheral blood collected by apheresis of 
a G-CSF mobilized donor. 

 

ÅContains human leukocytes, erythrocytes and CD34+ cells that have 
been fixed and lyophilized 

 

ÅStable reference standard with CD34 and CD45 staining comparable 
to fresh G-CSF mobilized peripheral blood cells 

 

ÅWell-defined cell count and range assigned from a multi-laboratory 
collaborative study 

 

ÅReconstitutes in water and is ready to use.  No lysis steps required 



USE OF USP CD34+ CELL ENUMERATION SYSTEM 
SUITABILITY REFERENCE STANDARD 

ÅUsed as a system suitability standard to assess the reagents used and 
ensure the correct gating during data (acquisition and) analysis for 
enumeration of CD34+ cells 

 

ÅResults should fall within the range provided in the USP CD34+ Cell 
Enumeration System Suitability RS certificate. 



MAIN POINTS 

ÅChallenges for FCM in commercial cellular therapy 
ÅCalibration & Measurements 

 

ÅSome reference materials for calibration, process control and analysis in use 
in FCM 
Åbǳǘ ƴƻ ΨǎǘŀƴŘŀǊŘΩ 

 

ÅCD34+ cell enumeration by FCM, now standard for commercial cell therapy 
ÅUSP Chapter <127> 

ÅUSP CD34+ cell enumeration system suitability reference standard 


