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Introduction. A latent niche exists for the 
development of efficient, cost effective and 
fast separation systems for large scale stem 
cell isolation that can meet future demand of 
stem cells for clinical applications (1). Of 
particular interest is the purification of stem 
cells that express CD133 due to multiple 
reported therapeutic applications (2).  
ATPS is a liquid-liquid extraction technique 
that exhibits several advantages including: 
biocompatibility, economical attractiveness, 
scalability, and low processing time (3). 
Moreover, if this methodology is 
complemented with the use of antibodies 
(known as immunoaffinity ATPS (4)), a novel 
strategy for the purification of CD133

+
 stem 

cells can be achieved.  
The objective of this research is to establish 
the basis for the development of a novel and 
scalable purification bioprocess for the 
selective recovery of CD133

+
 stem cells 

employing ATPS. 
 
Methods. The proposed bioengineering 
strategies include the implementation of 
traditional (PEG, Dextran and Ficoll) and 
novel (UCON) immunoaffinity ATPS in its 
multiple variants in order to prove the viability 
of CD133

+
 stem cells and with the aim of 

concentrating contaminants and the stem 
cells of interest in opposite phases.  
A pre-enrichment step exploiting a density 
gradient is performed to “debulk” the HUCB 
sample and to drastically reduce the sample 
volume. The sample is introduced into the 
selected traditional or novel ATPS as 
illustrated in Figure 1. The selected 
measurement system is flow cytometry 
employing the specific marker for CD133 and 
the 7AAD (7-Amino-actinomycin D) staining 
solution to monitor cell viability. 

 
Fig. 1. Construction of immunoaffinity ATPS. 

Results.  
 

 
 
Fig.2 Percentage of CD133

+
 stem cells in the top, bottom 

and interface of each of the studied ATPS. 
 
Conclusions.  
 
*Cells viability is at least 98%. 
*ATPS are stabilized in less than 20 min., 
thus processing time of the separation 
process is less than 35 min. 
*Results are reproducible in ATPS of 15 g 
(scalable process). 
*CD133

+
 stem cells can be concentrated in 

different phases, depending on the ATPS 
selected: 
- Top phase: Ficoll 400,000-DEX 70,000 
- Bottom phase (considering interface):  
   PEG 8,000-DEX 500,000 and DEX 75,000-
UCON. 
*Further work in progress to justify 
immunoaffinity partitioning. 
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