How the Felix™ System compares with the most common sperm
separation methods used in IVF clinics
Assisted Reproductive Technology and Sperm Separation Methods
The introduction of assisted reproductive technology (ART), especially in vitro
fertilisation (IVF) during the 1980s, led to the development of a wide range of different
sperm separation methods (1-3) . In the early years of ART, the focus was on obtaining
motile spermatozoa. However, the focus has since shifted to the isolation of functional
sperm, not only for IVF but also for intracytoplasmic spermatozoa injection (ICSI) ART
procedures.
In parallel with ART development, the Swim Up (SU) and density gradient
centrifugation (DGC) methods for spermatozoa separation were also developed in the
1980’s. Forty years on, these remain the two most common global sperm separation
methods used in the global market today.
In the 1990’s, novel spermatozoa separation methods based upon electrophoresis,
and the inherent negative charge in the mature spermatozoa, were investigated for
their ability to decrease spermatozoa DNA fragmentation in the sperm separation
process, and its ultimate potential to improve ART success.
The DGC Method for Sperm Separation
In the DGC method, the density gradient selects morphologically normal sperm cells
based on their specific density (6-8). However, exposing sperm to several
centrifugation steps during this procedure may damage sperm DNA. So dense
sperm can still have poor DNA, even if they are progressively motile (8-11).
The Swim Up method for Sperm Separation
The Swim Up method separates sperm with good progressive motility which
correlates with good DNA quality (12, 13). Good sperm motility is also essential for
successfully engaging with the zona pellucida for oocyte fertilisation whether
insemination is by natural conception or by IVF. However, any centrifugation steps ,
if used in the swim up procdedure, can increase levels of reactive oxygen species
production which has been demonstrated to impair sperm quality and DNA (8, 14).
Generally, the Swim Up method provides a smaller yield of sperm than the DGC
method (12).
Depending on the semen sample, the quantity of sperm may not be sufficient for a
natural IVF process(7). The Swim Up method has further limitations: it cannot be
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used on some semen samples such as those with very low sperm counts, highly
viscous samples and/or those with poorly motile sperm.
The Felix™ System for sperm separation

Finally developed in 2020, the new FelixTM System uses electrophoretic and
membrane size exclusion to separate the sperm based on their charge and size.
This contrasts with the swim-up (SU) and density gradient centrifugation (DGC)
methods which separate sperm based on their motility and density respectively.
Felix™ is a rapid, easy to use, automated membrane-based electrophoretic device.
The Felix™ System separates high quality sperm (4, 5) from raw semen by a
proprietary process combining electrophoresis and size exclusion membranes that
allow high quality sperm into the harvest chamber while excluding cellular
contaminants such as leukocytes and precursor germ cells.
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The Felix™ sperm separation method offers potential benefits over the two
traditional sperm separation methods – DGC and Swim Up . The Felix™ system
separates on an entirely different principal based on the negative charge of the
sperm, which are the sperm likely to have high quality DNA (5) . No centrifugation is
required. The Felix™ system is not reliant on sperm motility or density and can
process samples with poor sperm counts, poor motility and high viscosity.
The major operational advantage of the Felix™ System in the IVF clinic is the
considerable efficiency gain, requiring only 6 minutes of processing to achieve sperm
separation outcomes compared with the methods such as the double DGC-swim up
technique, which takes at least 1 hour to perform (15)
In summary, the Felix™ System is a unique sperm isolation technique that efficiently
selects sperm on the basis of their size and charge rather than the traditional criteria
of sperm density or motility.
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