Accepted Manuscript

Individual sperm selection by microfluidics integrated with interferometric
phase microscopy

Pinkie J. Eravuchira, Simcha K. Mirsky, Itay Barnea, Mattan Levi, Michal
Balberg, Natan T. Shaked

PII: S1046-2023(17)30173-1

DOI: https://doi.org/10.1016/j.ymeth.2017.09.009
Reference: YMETH 4322

To appear in: Methods

Received Date: 31 July 2017

Revised Date: 19 September 2017

Accepted Date: 20 September 2017

Please cite this article as: P.J. Eravuchira, S.K. Mirsky, I. Barnea, M. Levi, M. Balberg, N.T. Shaked, Individual
sperm selection by microfluidics integrated with interferometric phase microscopy, Methods (2017), doi: https://
doi.org/10.1016/j.ymeth.2017.09.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ymeth.2017.09.009
https://doi.org/10.1016/j.ymeth.2017.09.009
https://doi.org/10.1016/j.ymeth.2017.09.009

Individual sperm selection by microfluidics
integrated with interferometric phase
microscopy

Pinkie J. Eravuchir*aa’*, Simcha K. Mirsky”, Itay Barnea®, Mattan Levi®, Michal Balberg™®,
Natan T. Shaked *

“ Department of Biomedical Engineering, Faculty of Engineering, Tel Aviv University, Tel
Aviv 69978, Israel
E-mail: pinkiee @mail.tau.ac.il, nshaked @tau.ac.il

b Department of Cell and Developmental Biology, Sackler Faculty of Medicine, Tel-Aviv
University, Tel Aviv 69978, Israel

“ Faculty of Engineering , Holon Institute of Technology, Holon 5810201, Israel

Keywords: Cell imaging, Interferometric phase microscopy, Microfluidics, Quantitative phase
imaging, Sperm analysis

Abstract

The selection of sperm cells possessing normal morphology and motility is crucial for many

assisted reproductive technologies (ART), especially for intracytoplasmic sperm injection
(ICSI), as sperm-quality directly affects the probability of inducing healthy pregnancy. We
present a novel platform for real-time quantitative analysis and selection of individual sperm
cells without staining. Towards this end, we developed an integrated approach, combining
interferometric phase microscopy (IPM), for stain-free sperm imaging and real-time automatic
analysis based on the sperm cell 3D morphology and contents, with a disposable microfluidic
device, for sperm selection and enrichment. On testing the capabilities of the microfluidic
device, we obtained successful selection of sperm cells with a selectivity of 89.5+3.5%, with
no negative-decision sperm cells being inadvertently selected. In addition, we demonstrate the

accuracy of sperm cell analysis using IPM by comparing the quantitative analysis produced
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