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..The 49 couples (maternal age, 37.6§3yrs; paternal age, 40.8§5yrs) prefer-
ring male offspring obtained an 80.8% sperm sex enrichment. They under-
went 53 ICSI cycles and achieved a 74.7% (481/644) fertilization rate with an
equivalent proportion of male embryos (231/292, 79.1%). Their implantation
rate was 90.9% (20/22), yielding 14 healthy male singletons, all developing
normally.
Limitations, reasons for caution: Although our sperm sex selection
method does not guarantee offspring of a specific sex, it allowed couples par-
ticipating in the study to obtain a greater proportion of conceptuses of their
desired genotype. This method does not aim to replace PGT-A, but rather
reduce embryo wastage.
Wider implications of the findings: Semen specimens processed by GST
yielded satisfactory fertilization and embryo development, comparable to
those from the control cohort. Moreover, offspring health was not negatively
affected. These encouraging findings indicate that our method is safe and can
consistently enrich for the desired embryo sex in a reliable and ethically palat-
able manner.
Trial registration number: n/a

Abstract citation ID: deac107.104
P-108 Real-time deep learning based multi object tracking of
spermatozoa in fresh samples

V. Thambawita1, S.A. Hicks1, A. Storås1, O. Witczak2,
J.M. Andersen2, H.L. Hammer3, P. Halvorsen1, M.A. Riegler1,
T.B. Haugen2

1Simula Metropolitan Center for Digital Engineering, Department of Holistic
Systems, Oslo, Norway
2Faculty of Health Sciences- OsloMet – Oslo Metropolitan University, Department
of Life Sciences and Health, Oslo, Norway
3Faculty of Technology- Art and Design- OsloMet – Oslo Metropolitan University,
Department of Computer Science, Oslo, Norway

Study question: Can real-time deep learning model track hundreds of sper-
matozoa simultaneously?
Summary answer: The state-of-the-art deep learning detection model
YOLOv5 shows possibilities of multi-sperm tracking with high sensitivity and
precision.
What is known already: Computer-aided sperm analysis (CASA) systems
can be used for the evaluation of sperm motility by applying tracking algo-
rithms. However, the presence of cellular debris and/or cell aggregations in
human semen samples makes the tracking of spermatozoa difficult, resulting
in unreliable motility assessment. Thus, there is a need for an improved meth-
odology. There are several studies on detecting spermatozoa in real-time,
such as DeepSperm, which is trained and tested on bull semen samples.
However, differences in characteristics between human and animal spermato-
zoa imply the requirement of a multi-sperm tracking system adapted to hu-
man spermatozoa.
Study design, size, duration: We used the open-access VISEM dataset
consisting of video recordings of human semen samples from 85 participants.
We selected three videos with low sperm counts to perform manual annota-
tions (bounding boxes around sperms) and create a training dataset. Only the
first 30 seconds of each video were extracted for annotations. Then, all the
spermatozoa of the three videos were annotated with bounding boxes using
LabelBox. The annotations will be made public in a future study.
Participants/materials, setting, methods: We used two different object
detection models, YOLOv5 Nano and YOLOv5 XLarge to detect spermato-
zoa and performed transfer learning without layer freezing. Each model was
trained for a maximum of 300 epochs, stopping if the validation loss did not
improve for the previous 100 epochs. Leave-one-out cross-validation was
performed to obtain the presented results. Precision, sensitivity, and mean av-
erage precision (mAP) are the quantitative metrics measured to evaluate our
detection models.
Main results and the role of chance: Our models are able to detect a
large number of human spermatozoa simultaneously in a given video in real-
time. The model YOLOv5 Nano took around 45 min and the YOLOv5

XLarge model took around 270 min to train on one fold. In terms of training
and detection, the Nano model is faster because it has a lower number of
trainable parameters compared to the XLarge model, but at the expense of
precision. YOLOv5 Nano has capability of predicting 200 frames per second
(fps), and YOLOv5 XLarge can predict 56 fps. Both models show high predic-
tion rates which are greater than the real-time prediction 25 fps threshold.
Performance-wise, the Nano model shows an average recall value of 0.8545
which is better than the average recall value of 0.7632 of XLarge model. In
contrast, the XLarge model shows a higher precision value of 0.8020 com-
pared to the low precision of 0.7149 of the Nano model. Furthermore, the
XLarge model has an average mAP (mAP_0.5) of 0.7632 which is larger than
the mAP value of the Nano model of 0.7027. The current prediction errors
in this stage might be a result of the small training dataset.
Limitations, reasons for caution: The low amount of data makes validat-
ing the models difficult, especially evaluating how well they generalize to un-
seen samples. Furthermore, the training data consisted of samples containing
low sperm counts, making the performance on samples with high sperm con-
centration uncertain.
Wider implications of the findings: Sperm tracking is integral to achieving
accurate and less subjective motility assessment. The detections can be used
to analyse the individual spermatozoa, leading to better performance. Deep
feature extraction, trajectory prediction, and trajectory extraction can be
used for future studies like generating synthetic spermatozoa for training gen-
eralizable machine learning models.
Trial registration number: not applicable

Abstract citation ID: deac107.105
P-109 Nanoflakes of molybdenum disulfide functionalized with
catechins modulate the sperm capacitation resulting in an
improvement of the IVF outcomes in a swine in vitro model

C. Cimini1, N. Bernabò1, M. Ramal-Sanchez1, A. Taraschi1, R. Belda-
Perez1, L. Valbonetti1, G. Capachietti1, A. Scroccarello1, F. Della
Pelle1, D. Compagnone1, B. Barboni1

1University of Teramo- Teramo- Italy, Faculty of Bioscience and Technology for
Food- Agriculture and Environment, Teramo, Italy

Study question: Are there any potential effects derived from the exposure
of spermatozoa to MoS2/catechins nanoflakes during the process of
capacitation?
Summary answer: The spermatozoa exposure to MoS2/catechin nano-
flakes do not induce toxicity on spermatozoa and modulate sperm capacita-
tion in a swine in vitro model.
What is known already: Molybdenum disulfide (MoS2)is a 2D graphene-
like material widely used in a pletora of applications, such as energy storage,
catalysts, sensors, lubricants and friction reducers. The unique features of this
nanomaterial suggest interesting applications in the biomedical field. To date,
there are no data regarding the potential effects of MoS2 nanoflakes on the
reproductive field.
Study design, size, duration: To evaluate the potential effects derived
from the interaction between the sperm cells and this material, spermatozoa
were exposed to MoS2/Catechins nanoflakes at 10, 1, 0.1 ppm, using cate-
chins as control, during capacitation. Different sperm capacitation events
were studied, mainly related to their physic-chemical properties (membrane)
and biochemical pathways (intracellular signaling), and then IVF experiments
were performed with MoS2/catechins and catechins (0.1 ppm). Ten indepen-
dent experiments were carried out between November 2020 and November
2021.
Participants/materials, setting, methods: The sonochemical exfoliation
of bulk MoS2 in water-soluble MoS2 nanoflakes was obtained with a flavonoid,
catechin (CT), that acts as stabilizing agent remaining anchored onto the sur-
face of the MoS2 sheets. Sperm cells from different animals were included in
this study. To evaluate the parameters exposed, different techniques were
used: fluorescence microscopy, flow cytometry, western blot and in vitro fer-
tilization assay.
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..Main results and the role of chance: No significant differences were found
in terms of sperm membrane modifications (acrosome damage and membrane
disorder) and sperm biochemical pathways (PKA activity, tyrosine phosphoryla-
tion patterns, intracellular calcium concentration and mitochondrial activity) be-
tween the groups of study compared to the control group. From the results
arise that MoS2/CT nanoflakes do not induce any negative effect on the param-
eters evaluated related to sperm capacitation. Moreover, the addition of MoS2/
CT nanoflakes and CT alone at a specific concentration (0.1 ppm) has demon-
strated to increase the spermatozoa fertilizing ability in an IVF assay by increas-
ing the number of fertilized oocytes with respect to the control group.
Limitations, reasons for caution: Despite the promising results in terms
of IVF outcomes, further studies are needed to investigate the nature of the
interaction between spermatozoa and the MoS2, as well as the potential
effects on embryonic development.
Wider implications of the findings: Our findings open new interesting
perspectives regarding the use of 2D graphene-like materials obtained using
natural/bio compounds, to implement new strategies to manage sperm
capacitation.
Trial registration number: not applicable

Abstract citation ID: deac107.106
P-110 A novel Artificial Intelligence Microscopy: Mojo AISA, the
new way to perform semen analysis

A. Parrella1, N. Rubio Riquelme1, L.A. Van Os Galdos1, I. Vilella
Amorós1, M. Jim�enez Gadea1, J. Aizpurua2

1IVF Spain, IVF laboratory, Alicante, Spain
2IVF Spain, Gynecology and IVF laboratory, Alicante, Spain

Study question: Can Mojo AISA, an Artificial Intelligence microscopy, re-
lease accurate and reliable semen analysis results for the daily routine?
Summary answer: Mojo AISA guarantee precise semen analysis results im-
proving the objectiveness and minimizing human error. Moreover, embryolo-
gists can safe 50% of time per procedure.
What is known already: The current method to perform a semen analysis
is through the manual microscope and/or computer-assisted semen analysis.
The most automated sperm analyzers rely on a classic image processing algo-
rithms which can distinguish spermatozoa by size and brightness. However, it
has been demonstrated that these algorithms are not able to discriminate
well spermatozoa heads from other cells that have similar size, leading to im-
proper results. To overcome these limits, a new Artificial Intelligence Semen
Analysis system, Mojo AISA, has been developed to carry out concentration
and motility. Mojo AISA is based on a neural network classification, a series
of embedded algorithms.
Study design, size, duration: In the last nine months, semen parameters of
64 men were assessed simultaneously by manual microscopy method and by
Mojo AISA. The manual semen analysis was performed by two certified
andrologists following WHO 5th Edition guidelines. Concentration and motil-
ity parameters were assessed and compared between the two methods.
Regarding the motility, we compare the following 3 categories: Progressive
(PR), Non-Progressive (NP) and combined motility (PRþNP). Samples with
normal and abnormal semen parameters were included.
Participants/materials, setting, methods: Semen samples were allowed
to liquefy for at least 15 min at 37�C. For the manual method, 10 lL of raw
sample was loaded onto a Makler chamber and for Mojo AISA, two 10 ll
drops of raw samples were smeared side on the side on a glass slide. Mojo
AISA delivered semen analysis results in 4 minutes per sample. The statistical
analysis was carried out with SPSS 14.0 statistical software.
Main results and the role of chance: A semen analysis of 64 semen sam-
ples from 62 men (40§10 years old) was performed simultaneously with
manual method and Mojo AISA, following WHO 5th Edition (2010) guide-
lines. The average and the standard deviation of semen concentration with
manual method and with Mojo AISA was 52.7§46 and 50.6§ 43.2 x 106/ml,
respectively (P¼NS). No significant difference was found when the combined
motility (PRþNP) was evaluated. Indeed, the average and standard deviation
was 53.5§20% with manual method and 49.1§ 22.1% with Mojo AISA

(P¼NS). Similar results were seen with progressive motility showing an aver-
age and standard deviation of 38.5§19% and 34.1§20%, respectively
(P¼NS). Ultimately, the assessment of non-progressive motility showed an
average and standard deviation of 12.3§12% with manual method and 13.9§
9% with Mojo AISA, showing no statistic difference.
Limitations, reasons for caution: The protocol of the slide’s preparation
should be properly followed since the formation of air bubbles can impact on
the correct semen evaluation of Mojo, misleading sperm results. Mojo AISA
presents difficulty to assess sample with extremely low concentration and fur-
ther evaluation are needed for this type of samples.
Wider implications of the findings: These findings show that the semen
analysis results of mojo AISA and those of manual method are comparable.
Mojo AISA can guarantee semen analysis results more precise, with lower in-
ter-laboratory variability and in a 50% shorter time.
Trial registration number: N/A

Abstract citation ID: deac107.107
P-111 Spermiogenic maturation in relation to sperm genomic
integrity throughout the epididymis

S. Souness1, O. Kocur1, C. Sung1, Z. Rosenwaks1, G.D. Palermo1

1Weill Cornell Medicine, Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, U.S.A.

Study question: Which portion of the epididymis yields spermatozoa with
the highest chromatin integrity and embryo developmental competence?
Summary answer: Spermatozoa retrieved from the distal portion of the ep-
ididymis retains the highest chromatin integrity, characterized by higher fertili-
zation, implantation, and clinical pregnancy rates.
What is known already: Surgical sperm retrieval from the proximal male
reproductive tract has proven to be an effective treatment for couples with
recurrent pregnancy loss due to high DNA fragmentation in the ejaculate.
Although spermatozoa retrieved directly from the germinal epithelium displays
the highest genomic integrity, epididymal spermatozoa maintain a similar
DNA integrity profile but yield higher fertilization and pregnancy rates.
Although the caput is the preferred site for sperm aspiration procedures in
the epididymis, it is unclear which epididymal region yields the best-quality
gametes.
Study design, size, duration: Over a 10-year period, we identified 51 ob-
structive azoospermic (OA) men who underwent surgical sperm retrieval.
These men were grouped according to the different epididymal regions from
which their spermatozoa were obtained. Sperm chromatin fragmentation
(SCF) was assessed and compared among these groups. The epididymal sper-
matozoa were then used for ICSI cycles. Fertilization and clinical outcomes
were compared among the epididymal regions. All female partners (�37
years old) had negative infertility workups.
Participants/materials, setting, methods: Epididymal spermatozoa were
retrieved from the caput (n ¼ 39), corpus (n ¼ 8), and cauda (n ¼ 4)
regions. SCF was assessed by terminal deoxynucleotidyl transferase dUTP
nick-end labeling (TUNEL) assay, with a normal threshold of � 15%.
Unpaired t and Fisher’s exact tests were used to compare the SCF as well as
ICSI and pregnancy outcomes according to the epididymal sperm source. P <
0.05 was considered statistically significant.
Main results and the role of chance: A total of 51 men were categorized
based on the site of spermatozoa retrieval: caput, corpus, and cauda.
Maternal age was comparable among all three groups (37.9§5, 37.3§4, and
38§3, respectively). Sperm concentration was 23.9§30x106/ml (caput),
24.3§30x106/ml (corpus), and 29.3§36x106/ml (cauda), with 10.8§15%
(caput), 14.3§20%(corpus), and 15.2§13% motility (cauda). Average oocytes
injected per group was 13.3, 12.3, and 13.2, respectively. Average SCF scores
were 19.8%, 9.2% (P< 0.05), and 8.4% (P< 0.05), respectively. The fertiliza-
tion rates rose from 69.0% in the caput to 78.6% in the corpus and 86.2%
(P< 0.05) in the cauda. Implantation rates followed a similar trend: 35.3% in
the caput and 44.4% and 50.1% in the corpus and cauda, respectively. In
cycles using caput epididymal spermatozoa, there was a 52.9% delivery rate
with a 5.5% pregnancy loss rate. Cycles using corpus epididymal sperm
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