For more control during
oocyte penetrations in ICSI

Piezo-ICSI
Still struggling with low oocyte survival rates after conventional ICSI?
ICSI in mammals is challenging and that is largely due to two reasons: An opaque oolemma makes it a difficult to
recognize the moment of penetration (e.g. in equine, porcine, bovine, or ovine ICSI) or a low cytoplasm viscosity
combined with an elastic oolemma results in low oocyte survival rate after microinjection (e.g. in murine ICSI).
The Piezo-ICSI system from Eppendorf ensures more control over penetration of a challenging oolemma without cytoplasm aspiration and associated stress for the cytoskeleton. This supports higher oocyte survival
rates in mammalian ICSI.
PiezoXpert® and microcapillaries for Piezo-ICSI
> Compatible with micromanipulators of major manufacturers
> Compact design of the control unit and the Piezo actuator saves
precious workstation space
> PiezoXpert is also usable for embryo biopsies, enucleation and
nuclear transfer, ES/iPSC-transfer, and more

Your Complete Piezo-ICSI Solution
PiezoXpert®
> Optimized force transmission: Piezo element is located
and fixed close to the capillary holder and capillary
> Reproducible capillary positioning, optimized axial force
transfer, and leak tightness: Capillary holder with two
O-rings and capillary insertion stop position
> Easy to fix capillary without the need of a silicon ring
> ICSI dual pulse function: Fast and direct retrieval of Zona
pellucida and oolemma-specific pulse parameters,
e.g. with foot switch A and B
> Two years warranty
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Microcapillaries for Piezo-ICSI
> Ready-to-use, individually packaged holding capillaries
(VacuTip I and II) and Piezo Drill Tip ICSI
> High batch-to-batch production consistency with
100% visual inspection
> Sterilized via validated gamma irradiation to SAL 10-6
> Tested for endotoxins/pyrogens (LAL)
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Abstract
Intracytoplasmic sperm injection (ICSI) is a powerful
technique that has been successfully used to inseminate
metaphase II (MII) oocytes. While very efficient in terms
of fertilization rates in humans, good results in mouse
oocytes have been always difficult to achieve, as most of
these lyse soon after injection. This problem has been
mainly attributed to the higher fragility of the mouse
oocyte compared to other species. In the 90’s, the group
led of Prof. Yanagimachi produced a breakthrough in the
field with the introduction of the piezo-actuated micro-

manipulation technique, which allows to perform mouse
ICSI much more efficiently. Despite the improvements,
many laboratories today still struggle to have acceptable
oocyte survival rates after sperm injection even using
the piezo-actuated ICSI technique, as this is a technically
demanding procedure that depends on many factors. In
this Application Note, we describe a modified piezo-actuated ICSI procedure using the Eppendorf PiezoXpert,
allowing even less experienced operators to increase the
survival rates up to around 100%.

Introduction
The conventional intracytoplasmic sperm injection (ICSI)
technique is based on the direct injection of a single sperm
into a metaphase II (MII) oocyte using a glass beveled
microcapillary. While, very successful in humans, this
conventional ICSI technique has proven unsuccessful in
the mouse. This problem is mainly attributed to the fragility of the mouse oocyte with low cytoplasm viscosity and
an oolemma much more elastic and sensitive than oocytes
of human or other species. Consequently, survival rates of
mouse oocytes following ICSI with the conventional (i.e.,
manual, non-piezo) microinjection procedure rarely exceed
50% [1-2].
To overcome the low survival rates after ICSI in the mouse
with conventional injection, Kimura and Yanagimachi [1] proposed the piezo-actuated micromanipulation. In this method,
a piezo-electric effect (crystal deformation in response to an
externally applied voltage) propels a microcapillary forward
in a precise and rapid movement that allows the membrane
to be penetrated [1-2]. Although technically demanding, this

procedure is less traumatic than the conventional ICSI, and
thus higher survival rates were described [1-3]. The efficacy of the piezo-drill is highly desirable, not only in ICSI
procedures, but also for other challenging microinjection
applications, such as somatic cell nuclear transfer (SCNT)
or injection of highly-concentrated CRISPR complexes [2-4].
Unfortunately, many laboratories working with mouse-ICSI
struggle for survival rates over 90%, even with piezoactuated micromanipulation. Several factors may contribute
to the observed lack of consistent results in survival rates,
including the size of injection capillary; laboratory conditions (e.g., room temperature and humidity), skill level of the
operator and, most importantly, the settings of the piezo-device. The piezo impulses generated by the PiezoXpert have
shown to be effective and free of lateral oscillations, which
are known to be traumatic to the oocyte’s oolemma.
In this Application Note, we describe a modified piezoactuated ICSI technique with the PiezoXpert that is based on
withdrawing the microcapillary and applying rapid suction
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