
This is a repository copy of The metabolic and developmental impact of a novel 
microfluidic device for mammalian embryo culture.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/142600/

Version: Accepted Version

Proceedings Paper:
McKeegan, P orcid.org/0000-0002-5318-2317, Colucci, F, Espinilla Aguilar, C et al. (2 
more authors) (2018) The metabolic and developmental impact of a novel microfluidic 
device for mammalian embryo culture. In: Fertility 2019 Abstract Book. Fertility 2019, 
03-05 Jan 2019, Birmingham, UK. , p. 14. 

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


Elsewhere

Authors

Publish

Abstract Title:

The metabolic and developmental impact of murine embryo culture in a novel microfluidic device

Abstract text:

Mammalian embryos are exquisitely sensitive to the in vitro culture environment, which must support cell division, 
metabolism, and genetic and epigenetic development. Microfluidic devices offer a mechanism to control this environment, 
potentially improving in vitro embryo development and quality. We report the optimisation and developmental impact of a 
recently developed polydimethylsiloxane microfluidic device for in vitro culture of murine embryos to the blastocyst stage

. 

To test the impact of microfluidic culture on embryo developmental competence, cryopreserved C57BL/6N mouse zygotes 
(MRC Harwell, UK) were thawed and cultured in groups of 8-10 in 400nl chamber devices or control drops under oil (1µl 

media/embryo) at 37 C, 5%CO /5%O /90%N . After 72hr, embryos were removed to individual 4µl drops for 24hr to profile 
glucose, pyruvate and lactate turnover . Blastocysts were subsequently transferred to fibronectin-coated dishes for 72hr 
to evaluate attachment and outgrowth . To define the limitations of microfluidic culture, parallel groups of 10 -40 2 cell 

mouse embryos were cultured to the blastocyst stage before metabolic profiling. 

Microfluidic culture was non-embryotoxic and similar blastocyst formation, hatching, attachment and outgrowth rates were 
achieved between devices and controls (n=15/15, p>0.05). However, individual blastocyst pyruvate consumption reduced 
following microfluidic culture (8.4±0.6, n=139) vs controls (10.9±0.5pmol/embryo/hr, n=144, p<0.0001), while glucose 
consumption significantly increased in device blastocysts (7.2±0.6pmol/embryo/hr, n=139) vs controls 
(5.2±0.5pmol/embryo/hr, n=144, p=0.004). Energy substrate turnover did not predict blastocyst outgrowth capacity in 
either system. 

Blastocyst hatching rate in devices significantly decreased with increased group size (40/group: 2.2±2% compared to 
10/group: 30±4%, n=4, p=0.02). Embryos cultured in groups of 40 had significantly reduced pyruvate 
(0.37±0.1pmol/embryo/hr) and glucose consumption (0.05±0.03pmol/embryo/hr, n=3) than groups of 10 
(1.4±0.08pmol/embryo/hr, and 0.8±0.08pmol/embryo/hr, n=3, respectively p=0.02). 

Murine embryo developmental competence and metabolism were comparable between novel microfluidic device and 
conventional drop culture systems. Further validation of microfluidic culture efficacy will be provided through ongoing 
embryo transfer trials.
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