


Apheresis

? T-cells / MNCs 



White blood cells

• Lymphocytes
• B-cells
• T-cells

• HPCs
• Monocytes
• Granulocytes

• Basophils
• Eosinophils
• Neutrophils

PMNCs

MNCs
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Collections for cellular therapy



T - cells

Mesenchymal stroma cells

Mesenchymal stem cells

Dendritic cells



Agenda

• Collection of specific leukocytes
• CD34 +ve cells
• Lymphocytes
• Monocytes
• Granulocytes



Apheresis

• Donors

• Patients

• To collect blood components

• To collect blood components
• To reduce blood components
• To exchange blood components

WBCs





Apheresis equipment



Blood

  Specific weight Size

Plasma 1.026

Platelets 1.040 1-4 μm

Lymphocytes 1.050-1.061 6-10 μm

Monocytes 1.077 10-30 μm

Basophils 1.080 10-15 μm

Eosinophils 1.082 9-15 μm

Neutrophils 1.088 12-15 μm

Erythrocytes 1.100 6-8 μm



Separation



MCS+: line sensor signal
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WBC collection



Agenda

• Collection of specific leukocytes
• CD34 +ve cells
• Lymphocytes
• Monocytes
• Granulocytes
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Hematopoiesis



MNC collections  CD34+ve cells



MNC collections  CD34+ve cells

Hematopoietic Progenitor Cell (HPC), apheresis
• Mobilized
• Collected by apheresis
• Minimally invasive
• Autologous, Allogenic, Syngeneic (identical twins)
• CD34 +ve cells / kg
• Faster engraftment



CD34+ve stem cells

• HPC
• CD34 +ve cell and regenerative medicine

• Myocardial infarction

Research / Trials



Mobilization by G-CSF

T. Lapidot and I. Petit/Experimental Hematology 30 (2002) 973–981



Mobilization by Plerixafor

www.mozobil.com



Side effect of medication / apheresis?

Plerixafor
• Headache
• Dizziness
• Gastrointestinal disorders

• Nausea / Vomiting
• Diarrhea

• Erythema
• Arthralgia, musculoskeltal pain
• Fatigue, malaise

Filgrastim
• Headache
• Gastrointestinal disorders

• Nausea / Vomiting
• Diarrhea

• Chest pain, musculoskeltal pain
• Fatigue, weakness
• Splenomegaly



MNC collections (2)

Therapeutic cells, apheresis
• Non-mobilized
• Lymphocytes / Monocytes

• Donor lymphocyte infusion
• Extra corporeal phototherapy
• T-cell / NK-cell therapy
• Dendritic vaccination therapy



MNC collections  T - cells



T-lymphocytes

DLI (donor lymphocyte infusion)
• Original donor CD34 +ve cells
• No mobilization needed
• Graf versus leukemia effect
• Treatment of opportunistic viral infections (EBV / CMV)



Extra corporeal photo therapy

• T-lymphocytes
• Treatment with 8-methoxypsoralen and UVA light
• Indications

• CTCL
• Scleroderma
• GvHD

•  Inline procedure

•  Offline procedure



NK-cells

• Treatment for malignancies?
• Solid tumours
• Hematologic malignancies



Monocyte

•Macrophage
•Dendritic cell



Function

•Antigen presentation



Dendritic vaccination therapy



MNC collections  Monocytes



Granulocytes

 Neutrophils



MNC collections  Granulocytes



Clinical response to GTX

Pseudomonas  & 
Citrobacter infection         
 before GTx –
unresponsive to 
ceftazadime, tobramycin 
and meronem

Pseudomonas & Citrobacter 
infection                               
following  total 7 GTx and 3 
weeks of antibiotic treatment. 
Blood and wound culture 
negative. Tissue regeneration 
and healing

+48 hours

+10 days

Day 0

+17 days

Courtesy: dr Lynne M. Ball, UMC Leiden





Granulocyte transfusion

• Severely neutropenic patient with life-threatening bacterial and/or 
fungal infection unresponsive to conventional therapy.

• Pre-emptive

www.funsci.com



Collection of granulocytes  donors

• Not stimulated     3.5 ±   1.3 x 109/L (2.1 – 6.9)
• G-CSF     20.8 ±   2.3 x 109/L (14.8 – 36.9)
• G-CSF + dexa 42.5 ± 12.7 x 109/L (19.7 – 82.0)

‘G-CSF mobilized neutrophils have normal function when tested in 
assays of respiratory burstchemiluminescence, phagocytosis, 

chemotaxis, and superoxide anion production.’ 

Granulocyte concentrates: prolonged functional capacity during storage in the 
presence of phenotypic changes. Drewniak A,, et al. Haematologica 2008.  



In summary

• Therapeutic cells can be collected by apheresis
• MNCs
• Granulocytes

• Autologous / allogeneic
• For some cell types mobilization of cells needed 
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