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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
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P-108 Real-time deep learning based multi object tracking of
spermatozoa in fresh samples
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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
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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
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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
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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.

38th Hybrid Annual Meeting of the ESHRE, Milan — Italy, 3–6 July 2022 i241

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

rep/article/37/Supplem
ent_1/deac107.104/6619918 by O

slo and Akershus U
niversity C

ollege of Applied Sciences user on 26 Septem
ber 2022


