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ABSTRACT: (1) Background: Semen analysis is a poor predictor of the
fertilization potential of spermatozoa and a male factor may contribute to poor
outcomes of the IVF procedure, despite a normal semen analysis. The
microfluidic sperm selection (Zy-Mot-ICSI) is based on the selection of the
spermatozoa with the lowest DNA fragmentation rate, but studies do not prove
better clinical outcomes after this method. (2) Methods: We conducted a
retrospective trial comparing 119 couples that were allocated to the classic
gradient centrifugation sperm method (control group), and 120 couples that were
allocated with the microfluidic technique being used (study group) at our
university-level clinic, to go through IVF. (3) Results: The statistical analysis
showed that there is no significant difference between the fertilization rate (study
vs. control p = 0.87), but regarding blastocyst rate (study vs. control p = 0.046)
and clinical pregnancy (p = 0.049), there is quite a significant statistical
difference. Microfluidic preparation of spermatozoa seems to improve the results
and it may be utilized more broadly for ICSI, and could also improve the
workflow in standard I\VVF, decrease intervention by laboratory personnel and
provide more consistent incubation conditions. (4) Conclusions: The patients
that had the sperm preparation for ICSI with the microfluidic sperm selection
had slightly better results compared with the gradient centrifugation selection.
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METHODS: In this retrospective study, we compared 119 couples that
underwent an in vitro procedure in our clinic, and the classic gradient
centrifugation sperm method was used (control group) with 120 couples that
underwent an I\VVF procedure, and the microfluidic technique was used for the
rest (study group). All couples had had a clear indication to go through IVF at
our university-level clinic, and no type of pathology was excluded, making both
groups non-bias. The patients in both groups had a stimulation protocol and the
HCG (human chorionic gonadotropin) trigger followed by the ovarian puncture
at 34-36 h. After the oocyte recovery and then the examination, the partner was
asked to give a semen sample by masturbation in a sterile plastic container, for
the ICSI to be performed.

In the control group after liquefication at 37 -C for 10-30 min, a first swim-up in
G-1VF plus was performed in an incubator under 6% CO2, and after that
submitted for the second migration under MSU (micro swim-up). A dish is
prepared for oocytes in an H pattern, and after that, IVF (Vitrolife) is prepared
for semen. A small amount of semen was placed on the side of the H and
incubated for 3 min, so the sperm migrates on the outside of the H. The pipeline
was used to immobilize the sperm by the tail and inject it into the oocyte.

RESULTS: Between the two groups, we had a slightly better number of blastocysts, but the number of fertilized oocytes and pregnancy rates were
almost the same, with no significant difference between the groups. The biggest plus in the new microfluidic technique usage in ICSI during IVF is that
it can lead to an easier selection of spermatozoa that have better quality, lower DNA fragmentation, and could lead to a higher number of embryos.

The p-value for the motility A + B (%) regarding the two groups is considered to be quite statistically significant (p < 0.05), indicating that the treatment
of infertility can be successful in the study group. In particular, sperm motility seems to be the best male parameter to predict fertilization rates in 1\VF.
This could suggest that for the male partner, an important improvement of sperm motility could be essential in the IVF outcome.
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CONCLUSION: At this point, ZyMot is an add-on in I\VF that can be used, and seems to slightly improve the number of the good-quality blastocyst
and pregnancy rates, but further studies are needed to confirm this. Additionally, more research is needed to fully understand the potential risks and
benefits of microfluidic sperm preparation and its impact on embryo quality and pregnancy outcomes.
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