
    

  

 

 

 
 

 
PRESS RELEASE 

 

The world’s first clinical trial of Maternal Spindle 
Transfer technique shows its efficacy  

to treat infertility 
 

• The world’s first clinical trial to validate the efficacy of Maternal Spindle 
Transfer (MST) -an innovative assisted reproduction technique develop 
by Embryotools, based in the Barcelona Science Park- has concluded with 
the birth of six children to patients with a long history of previous failed in 
vitro fertilization attempts, providing the first insights into safety and 
efficacy of this therapy in humans, when applied in a context of infertility 
treatment.  

 

• Maternal Spindle Transfer is an advanced laboratory technique that 
belongs to the family of methods known collectively as mitochondrial 
replacement therapies (MRTs). MST involves the replacement of the 
patient’s egg cytoplasm with cytoplasm taken from young donated egg, 
while retaining the patient’s nuclear genetic material. 

 

• The project was carried out in Greece, at the Institute of Life-IASO IVF 
Center, and involved a multidisciplinary team of scientists from 
internationally renowned institutions: Embryotools (Science Park, 
Barcelona, Spain); Juno Genetics (UK); the University of Oxford (UK); 
Oregon Health & Science University (US).  

 

• The article, published online in the journal Fertility and Sterility additionally 
reveals essential information concerning the potential use of MST to 
reduce the risk of disease transmission in patients carrying pathogenic 
mitochondrial DNA (mtDNA) mutations. 

 
 

Barcelona, 17 March 2023. The world's first clinical trial to validate the efficacy of Maternal Spindle Transfer 
(MST) -an innovative assisted reproduction technique develop by Embryotools, based in the Barcelona 
Science Park- provides the first insights into safety and efficacy of maternal spindle transfer in humans, 
when applied in a context of infertility treatment. The study resulted in the birth of six children to patients 
with a long history of previous failed in vitro fertilization attempts. 

The clinical pilot study, published online in the journal Fertility and Sterility (as an ahead of print version of 
the article), also reveals important information concerning the potential use of MST to reduce the risk of 
disease transmission in patients carrying pathogenic mitochondrial DNA (mtDNA) mutations. 

The project was carried out in Greece, at the Institute of Life-IASO IVF Center, and involved, in addition to 
Embryotools, a multidisciplinary team of scientists from internationally renowned institutions: Embryotools 
(Barcelona Science Park, Spain), Juno Genetics (UK), the University of Oxford (UK) and Oregon Health & 
Science University (US). 

 

https://www.pcb.ub.edu/en/empresa/embryotools/
https://embryotools.com/
https://www.pcb.ub.edu/en/
https://www.pcb.ub.edu/en/
https://www.fertstert.org/article/S0015-0282(23)00136-X/pdf
https://www.iolife.eu/en/
https://www.iolife.eu/en/
https://www.iolife.eu/en/
https://www.iolife.eu/en/
https://www.junogenetics.es/
https://www.ox.ac.uk/
https://www.ohsu.edu/
https://www.ohsu.edu/


    

  

 

 

 
An innovative technique that preserves genetic inheritance 

The egg is the most crucial element during the first few days of life. Not only does it carry the genetic 
contribution (DNA) from the mother, but it also contains stores of materials (e.g., RNA, protein, energy 
supplies and organelles) in its cytoplasm vital for the developing embryo. Poor egg quality is a significant 
factor contributing to female infertility, for which no effective treatments have been developed. The problem 
is characterized by repeated failure of eggs to fertilize and/or impaired embryo development. Currently, the 
only strategy available for patients that produce poor quality eggs is to undergo in vitro fertilization (IVF) 
treatments using donated eggs or embryos. This approach can help patients achieve a pregnancy, but 
excludes them from a genetic contribution to their child. 

Maternal Spindle Transfer is an advanced laboratory technique that belongs to the family of methods known 
collectively as mitochondrial replacement therapies (MRTs). These techniques were originally proposed to 
avoid the transmission of mitochondrial diseases, and their application for this clinical purpose is already 
permitted in some countries, such as the UK and Australia. The method involves the replacement of the 
patient’s egg cytoplasm with cytoplasm taken from young donated egg, while retaining the patient’s nuclear 
genetic material. Accumulating evidence suggests that this process can overcome some problems related 
to a failure of an egg to support fertilization and embryonic development, while also allowing patients to 
produce genetically related offspring. 

 

A pioneering clinical study in the world 

This exploratory pilot study was conducted in Greece after receiving approval from the National 
Authority of Assisted Reproduction. The research team aimed to explore, for the first time, the clinical 
feasibility of the maternal spindle transfer technique in a context of infertility treatment. The pilot study 
started in 2018 and was limited to a cohort of 25 infertile couples that were carefully selected based on 
their long history of unsuccessful IVF treatments, associated with poor egg quality. The patients had 
undergone between 3 and 11 previous IVF attempts (average 6.4 per patient) without success. The 
outcomes monitored in the study included the usual measures of IVF success, as well as other 
parameters specifically related to the technique, and paediatric follow-up to evaluate the general health 
of children born following the procedure. 

The data obtained during the study is unique, suggesting that the maternal spindle transfer technique 
might have the potential to help a class of infertile patients that has been extremely difficult to treat with 
conventional methods. Together, the patients included in the study had undergone a total of 159 
previous IVF treatments, in which 423 mature eggs had been collected, but no pregnancies had ever 
been achieved. A total of 28 maternal spindle transfer attempts were carried out, resulting in the birth 
of six babies. The health and developmental status of the children (some now close to 4 years old) is 
unremarkable, providing some reassurance about the safety of the method. 

The scientific team monitored the amount of DNA from mitochondria (mtDNA) transferred into the donor 
egg along with the patient’s spindle and showed that more than 99% of the mtDNA in the embryos 
produced was from the egg donor. However, in one child born following the procedure the mitochondria 
from the patient expanded dramatically during development, and by the time of birth had come to 
represent about 50% of the total in the cells of the child.  

This is the first time this phenomenon, known as ‘reversal’ has been reported in human embryos. While 
none of the patients in the study were carriers of mitochondrial disease, the possibility that the small 
number of mitochondria, unavoidably transferred to the donor oocyte along with the patient’s DNA, 
could proliferate disproportionately has implications for the use of MRTs to prevent the transmission 
such disorders. The severity of mtDNA disorders is linked to the proportion of mitochondria derived 
from the affected patient. The resurgence of a patient’s mitochondria, after they were initially reduced 
to a tiny population, suggests that some of these treatments might be less than 100% effective. 



    

  

 

 

 

While the data obtained is encouraging, potentially creating a new therapy for types of infertility that 
were previously untreatable, the researchers are keen to stress that this was a pilot study, and as 
such was limited in size and scope. A definitive assessment of the clinical value of the technique 
must await future larger, controlled, and randomized trials. 

 

Reference article: Costa-Borges N, Nikitos E, Späth K, et al. First pilot study of maternal spindle transfer 
for the treatment of repeated in vitro fertilization failures in couples with idiopathic infertility. [published 
online ahead of print, 2023 Feb 12]. Fertil Steril. 2023;S0015-0282(23)00136-X.  
DOI: https://doi.org/10.1016/j.fertnstert.2023.02.008.  

 

About Embryotools  
 
With over 30 years of experience in clinical embryology and human and animal assisted reproduction, 
Embryotools is a leading centre in this field in the domestic and international market. It was founded by the 
scientists Gloria Calderón and Nuno Costa-Borges, two embryologists enthusiastic about the continuous 
improvement of assisted reproduction techniques.  
 
In 1984, Dr Calderón was a member of the team that achieved the first pregnancy by in vitro fertilisation in 
Spain, and in 2009, along with Dr Costa-Borges, of the team that first successfully cloned animals in Spain. 
Recently, in 2019, they achieved the birth of the world’s first baby using a mitochondrial replacement 
technique in oocytes with poor oocyte quality. 
 
Embryotools' operations are divided into four major business areas: Quality Control Services to test all types 
of materials, culture mediums and products used in IVF laboratories; a Training Centre for sharing its 
experience and knowledge with professionals seeking excellence; independent Scientific and Clinical 
Advice and Consultancy Services, and an Animal Reproduction Centre, where the most innovative 
techniques are used to improve the reproductive output of elite animals.   
___________________________________________________________________________________________  
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