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SUMMARY:
Here, we describe a protocol for intracytoplasmic sperm injection into human oocytes using

a piezo-driven micropipette.

ABSTRACT:

Since the first successful pregnancies achieved by intracytoplasmic sperm injection (ICSI) were
reported, ICSI has become an essential technique in assisted reproductive technology (ART).
ICSI uses micropipettes with a spiking tip to penetrate the zona pellucida and membrane.
Then, the cytoplasm is usually aspirated into the micropipette for membrane breakage

(conventional-ICSI). The survival and fertilization rates of mouse oocytes after conventional-
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ICSI were as low as 16% and 8%, respectively. Kimura and Yanagimachi applied a piezo drive
unit, mercury, and a micropipette with a flat tip for mouse ICSI. The membrane breakage
could be performed semi-automatically by combining these types of equipment without
cytoplasmic aspiration into the micropipette (piezo-ICSl). These authors reported significantly
higher survival and fertilization rates (80% and 78%) compared to those of conventional-ICSI
(16% and 8%). Therefore, the piezo-ICSI may be effective not only for mouse oocytes but also
for human oocyte ICSI. However, only five papers are available that assessed the effectiveness
of piezo-ICSI compared to conventional-ICSI for human oocytes. All of these five papers
reported significantly higher fertilization rates compared to those of piezo-ICSI. The goal of
the piezo-ICSI protocol described here is to improve the clinical results of ICSI compared to

the conventional-ICSI.

INTRODUCTION:

Since Dr. Palermo reported the first successful pregnancies achieved by intracytoplasmic
sperm injection (ICSI)?}, ICSI has become an essential technique in assisted reproductive
technology (ART). ICSI uses micropipettes with a spiking tip to penetrate the zona pellucida
and membrane. Then, the cytoplasm is usually aspirated into the micropipette for membrane
breakage (conventional-ICSI). The survival and fertilization rates of mouse oocytes after
conventional-ICSI were as low as 16% and 8%, respectively?. Kimura and Yanagimachi applied
a piezo drive unit, mercury, and a micropipette with a flat tip for mouse ICSI%>. The membrane
breakage could be performed semi-automatically by combining these types of equipment
(Piezo-ICSI). These authors reported significantly higher survival and fertilization rates (80%
and 78%) of piezo-ICSI compared to those of Conventional-ICSI (16% and 8%)2. One of the
reasons for the better results obtained in the piezo-ICSI may be the process of membrane
breakage. The piezo-ICSI can stably and semi-automatically break the membrane without
cytoplasm aspiration into the micropipette. These results suggested that the cytoplasmic
aspiration into the micropipette during membrane breakage is invasive for mouse oocytes.
Therefore, the piezo-ICSI may be effective not only for mouse oocytes but also for human

oocyte ICSI.

However, only five available papers have assessed the effectiveness of piezo-ICSI as compared
to conventional-ICSI for human oocytes. All five of these papers reported significantly higher
fertilization rates with piezo-ICSI compared to fertilization rates with conventional-ICSI3”’
(Table 1). Therefore, the piezo-ICSI may improve the survival and fertilization rates compared
to conventional-ICSI. The goal of the piezo-ICSI protocol described here is to improve the

clinical results of ICSI compared to conventional-ICSI.

PROTOCOL:
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The protocol of piezo-ICSI described below follows the guidelines of the human research

ethics committee at Kameda Medical Center.

1. Equipment and preparation

1.1. Use a piezo-ICSI system composed of a drive unit, an operation box, a footswitch,
and a controller. Use any type of inverted microscope or three-axis micromanipulator. Attach
the piezo drive unit to the micropipette holder, and place the footswitch on the floor. Set the
INTENSITY level to 2 and the SPEED level to 1 on the operation box.

1.2. Use a commercially available piezo-ICSI micropipette with a flat tip. Fill a
micropipette with the operation liquid (fluorocarbon-based fluid) to a length of 20 mm. Avoid
mixing any air bubbles in the operation liquid. Aspirate any air bubbles or excess operation
liquid towards the back of the pipette with the liquid filling device.

1.3. Install the micropipette into the injection micropipette holder. If the injection
micropipette holder has a silicon tube, insert the head of the pipette about 5 mm into the

silicon tube. Tighten the holder cap and firmly fix the micropipette.

1.4. Attach the drive unit to the manipulator and fix firmly to avoid any rotation caused
by its weight.
1.5. Position the micropipette in the microscope field. Operate the injector and push the

operation liquid to the head of the micropipette so that any air inside the head of the pipette
is pressed out. Confirm that there is no air left inside the head of the pipette with the naked

eye rather than with a microscope.

1.6. Prepare the ICSI dish on the glass-bottom dish as shown in Figure 1. Prepare two
microdroplets of 7% polyvinylpyrrolidone solution (PVP): the smaller microdroplet is for the
preparation of micropipette (5 uL) and the other one is for sperm selection (10 uL). Prepare
another droplet made in the center of the glass bottom dish from the buffered medium; this

microdroplet is for the oocyte and is used for sperm injection (8 uL).

1.7. Insert the head of the micropipette into a 7% PVP droplet and coat the inner wall of
the micropipette. Operate the injector vigorously, moving it along the interfacial boundary
between the operation liquid and the PVP. Rinse the inside of the micropipette with PVP
about 800 um from the head of the pipette.
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1.7.1. Repeat this procedure (~3 or 4 times) until the interfacial boundary slides smoothly.

2. Sperm immobilization

2.1. Set the INTENSITY level to 2 and the SPEED level to 1 on the operation box. Apply the
piezo pulse from the drive unit attached to the micropipette holder when the footswitch is
turned on. When applying the piezo pulse during the procedure, the "Piezo pulse" icon

appears on the upper right of the video.

2.2. Collect the motile sperm by using a density gradient and hold the collected motile
sperm into the buffered medium. Aspirate the buffered medium holding the collected motile
sperm about 2-3 uL by using a pipette. Then inject this medium into the lower side of the 7%

PVP microdroplet. Select the sperm under 400x magnification.

2.2.1. Attach the micropipette tip to the tail of the selected sperm and then drive the piezo
drive unit. Typically, repeat the driving thrice for one sperm immobilization. After the sperm

immobilization, aspirate the sperm into the micropipette tail first.

3. Piezo-ICSI operation (an oocyte with a high-stretching ability membrane)

3.1. Keep the sperm’s head at a position about one full length sperm back from the head
of the micropipette. While driving the piezo drive unit (about 5 times per one oocyte),
advance the micropipette to carry out the puncture without deformation of the zona
pellucida. When the micropipette tip reaches the inner layer of the zona pellucida and then
the hollowed-out piece of the zona pellucida is completely aspirated into the micropipette,

puncture of the zona pellucida is completed.

3.2. Remove the hollowed-out piece of the zona pellucida inside the micropipette and at
the same time move the sperm to the head of the micropipette. Push the micropipette in and

stretch the cytoplasmic membrane until about 90% of the oocyte diameter.

3.3. When it is sufficiently stretched, start up the piezo drive one time to rupture the
membrane. Membrane breakage is completed when it is confirmed that the membrane has

rebounded.

3.4. After membrane breakage, inject the sperm’s head into the oocyte. After the sperm’s

head is surely injected into the cytoplasm, pay attention not to add unnecessary liquid.
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4. Piezo-ICSI operation (an oocyte with a low-stretching ability membrane)

NOTE: We explain how to deal with an oocyte with a low-stretching ability membrane which

may spontaneously get ruptured during the stretching.

4.1. Perform the same action as the oocyte with a high-stretching ability membrane up

to the point of stretching the cytoplasmic membrane.

4.2. If the membrane is spontaneously ruptured during the action, inject the sperm’s
head from the position of the micropipette without pushing it further forward to avoid the

degeneration of oocytes after sperm injection.

4.3. After the sperm’s head is surely injected into the cytoplasm, pay attention not to add

unnecessary liquid.

REPRESENTATIVE RESULTS:

The conventional-ICSI and piezo-ICSI described above were performed on 10,488 mature
oocytes (1,744 cycles) by 4 embryologists. Of these, 3,522 oocytes (587 cycles) were
inseminated by conventional-ICSI between January 2013 and September 2016 and 6,966
oocytes (1,157 cycles) were inseminated by piezo-ICSI between October 2016 and December
2020 at Kameda Medical Center. Table 1 shows the average age of the women, the fertilization
rates, the survival rates, the degeneration rates, the day-5 blastocyst rates, and the average
number of cryopreserved blastocysts per cycles of conventional-ICSI and piezo-ICSI. Although
the average women's age of piezo-ICSI was higher as compared to that of conventional-ICSI,
the rates of fertilization, survival, and blastocyst and the average number of cryopreserved
blastocysts per cycles of piezo-ICSI were significantly higher as compared to those of

conventional-ICSI (Table 2).

Figure 1: ICSI dish used for Piezo-ICSI. The layout of the microdroplets is described here.

Table 1: Comparison of fertilization rates between conventional-ICSI and piezo-ICSI. In all
reports, significantly higher fertilization rates were observed in the piezo-ICSI as compared to

those of the conventional-ICSI.

Table 2: Clinical results of Kameda Medical Center comparing the efficacy of piezo-ICSI and
conventional-ICSI. In all comparison items, significantly better results were observed in the

piezo-ICSl as compared to those of the conventional-ICSI.
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Discussion:
The results demonstrated that the fertilization rates, the survival rates, the day-5 blastocyst
rates, and the average number of cryopreserved blastocysts of the piezo-ICSI were

significantly higher compared to those of conventional-ICSI.

There are 2 critical steps in the piezo-ICSI protocol. The first step is to firmly twist the holder
cap of the pipette holder. The second step is to maintain the aspirated PVP volume into the
micropipette less than 300 micrometers. Loosely twisting the holder cap of the micropipette
holder and aspiration of PVP into the micropipette more than 300 micrometers (one full
length of sperm is about 60 micrometers) cause difficulties in the sperm immobilization, zona
opening, and membrane breakage because of the decreasing piezo power. In particular, we
always have to pay attention to the aspirated PVP volume into the micropipette during the

procedure. This is the limitation of the piezo-ICSI.

It is essential to place a small amount of heavy liquid as an operation liquid inside the
micropipette to create the piezo power. In the previous reports, mercury was used as an
operation liquid?*. However, a fluorocarbon-based fluid can be used instead of mercury for
safe used instead>®!!, The fluorocarbon-based liquid has a specific gravity of 1.8, and is
colorless, transparent, and non-water soluble. The operation liquid has direct contact with the
PVP holding the sperm. The exposure of the PVP to the operation liquid may have some
negative effects on the sperm or oocyte. However, the rates of fertilization, survival, day-5
blastocyst of piezo-ICSI were significantly higher as compared to those of conventional-ICSI in
the present study. We believe the risk from the direct contact between the operation liquid

and the PVP is quite low.

We previously measured the time of the micropipette preparation with an oil injector and an
air injector. The average times for micropipette preparation of the oil injector and the air
injector were 233 and 106 seconds, respectively (P < 0.05)%. The micropipette preparation
time with the air injector is lower because it is oil-free. The presence of the oil extends the
micropipette preparation time because of its stickiness. If air bubbles get mixed in the oil area
inside the micropipette after inserting the micropipette into the pipette holder, the pipette
must be discarded because the piezo-ICSI will not work. We also counted the number of
wasted micropipettes during micropipette preparation. The average number of wasted
micropipettes per patient for the oil injector and air injector was 0.28 + 0.56 and 0+ 0 (P <
0.05), respectively®. However, there was no significant difference between the oil and air
injectors in the rates of survival (99% and 99%), fertilization (89% and 90%), and good quality
day-3 embryos (61% and 61%) after piezo-ICSI®. We wasted an extra 3.2 hours and 25
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micropipettes in the oil injector group (90 patients) compared to the air injector group (90
patients) during the study®. The results indicate that using an air injector instead of an oil

injector is a good modification of piezo-ICSI.

The piezo-ICSI can break the membrane semi-automatically without cytoplasmic aspiration
into the micropipette. This membrane breakage procedure is stable and easy. The Piezo-ICSI
could also contribute to decreasing the ICSI training period. We previously assessed the effect
of the piezo-ICSI on the rates of survival, fertilization, blastocyst for a young embryologist. The
young embryologist received piezo-ICSI practice 30 times before starting the clinical ICSI
treatment. We compared the survival, fertilization, blastocyst rates of young and senior
embryologists for their 1st 100 oocytes. The survival, fertilization, blastocyst rates of the
young and senior embryologists were 100% and 97%, 87% and 91%, 47%, and 57%,
respectively’. There was no significant difference between the young and the senior
embryologists in all comparison items. These results indicated that the piezo-ICSI has
significance in the membrane breakage procedure that can contribute to shortening the ICSI

training period of a young embryologist.

Some investigators reported the clinical efficiency of intracytoplasmic morphologically
selected sperm injection (IMSI). Setti et al. compared the clinical outcomes between ICSI and
IMSI in a meta-analysis study!. There was no significant difference in the fertilization rates
between the ICSI and IMSI groups®. However, the top-quality embryo rate of the IMSI
group was significantly higher compared to that of the ICSI group!®. To the best of our
knowledge, no study has examined the impact of IMSI combined with Piezo-ICSI on
fertilization and embryo development. We retrospectively investigated the effects of sperm
selection magnification (400x vs. 1,200x) on fertilization and embryo development in Piezo-
ICSI. The fertilization rate of the 1,200x group (92%) was significantly higher as compared to
that of the 400x group (77%) (P = 0.0002)*!. The good quality day-3 embryo rate of the 1,200x
group (64%) was significantly higher as compared to that of the 400x group (46%) (P =
0.0021)*. We tried to select the sperm without vacuoles in the sperm's head under 1,200x
magnification. This procedure might select the sperm with a lower degree of sperm DNA

fragmentation'2. Therefore, the IMSI may be a new application of piezo-ICSI.

Here, we described a protocol for piezo-ICSI that can improve ICSI outcomes without

missing viable oocytes in human ART.
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Table 1

Click here to access/download;Table;Table1.xlsx 2

Study Conventional-ICSI Piezo-ICSI
Yanagida et al. (1999) 66%"° 79%"
Takeuchi et al. (2001) 83%° 90%”
Hiraoka et al. (2015) 68%"° 89%”
Furuhashi et al. (2019) 64%° 75%”
Fujii et al. (2020) 71%" 84%"

2£0.05 in the same line
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Table 2
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Piezo-ICSI Conventional-ICSI
Average age of women 39.2+0.2 38.6+0.2
No. of cycles 1,157 587
No. of oocytes 6,966 3,522
No. of fertilization (%) 5,411 (77.7) 2,352 (66.8)
No. of survival (%) 6,767 (97.1) 3,303 (93.8)
No. of degeneration (%) 199 (2.9) 219 (6.2)
No. of blastocyst (%) 2,787 (51.5) 915 (38.9)
Average no.
cryopreserved blastocysts 5.1 £ 0.2 3.8+0.2

per cycles
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Air injector
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Operation liquid
PVP 7% Ready-to-Use solution
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Cooper Surgical Inc.
Vitrolife

NIPRO

OLYMPUS CRPORATION

Click here to access/download;Table of
Materials;60224_R2_Table_of Materials_JoVE_20210403.xIsx

Catalog Number
IM-12
PMMA4GD
PINUOG6-20FT
3M™ Noveck™

ART-4005-A
G-MOPS PLUS
87-453

IX-73

L]


https://www.editorialmanager.com/jove/download.aspx?id=1313809&guid=bea6d2b2-8bbe-400a-9944-f6e45b7ad7f6&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1313809&guid=bea6d2b2-8bbe-400a-9944-f6e45b7ad7f6&scheme=1

Comments/Description



Rebuttal Letter

Click here to access/download;Rebuttal
Letter;60224_R2_Editorial comments_20210407.docx

Editorial comments

1.

Line 45-47: Six papers or five papers?
Correspondence: This is five papers. I’'m sorry for the confusion (Line 45-47).

Line 69-71: Six papers or five papers?
Correspondence: This is five papers. I’'m sorry for the confusion (Line 69-71).

Line 105-106: What volume is used here?
Correspondence: | added the information on the volume of each microdroplet (Line

107). | also added this information in Figure 1.

Line 107-108: What volume is used here?
Correspondence: | added the information on the volume of each microdroplet (Line

109). | also added this information in Figure 1.

Line 121-122: What settings are used on the device?
Correspondence: | added the information on the settings of the device (Line 121).

Line 125-126: How is this done? Please provide more details here.
Correspondence: | added the information on the sperm injection into the PVP
microdroplet (Line 126-129). | also included this procedure in Video 2.

Line 195-201: Are these videos for the filming?

Correspondence: Yes, these videos for the filming.

I+
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specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.
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4, Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE's attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR
Name:
Kenichiro Hiraoka
Department:
Kameda IVF Clinic Makuhari
Institution:
ART laboratory
Title: Ph. D
Signature: Kenichiro Hiraoka Date: 21.1.2021

Please submit a signed and dated copy of this license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Fax the document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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