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Magnetic Resonance Spectroscopy At The Micro Scale (Micro-MRS)
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Can Micro-Magnetic Resonance Spectroscopy (micro-MRS) Our study demonstrates that rapid, non-invasive analysis
reveal the metabolic fingerprint of mammalian pre- of embryos using micro-MRS can effectively uncover the
implantation embryo? Micro-MRS Device Results significance of embryonic metabolic status during pre-
implantation in-vitro development.
Lipid Biomarkers ° EQE?STED
Background LATE
0.004— N © ARRESTED
Non-invasive selection of the best embryo to transfer .l—l.
IS a great challenge for ART professionals. The 0.003 o o
chemical sensitivity, resolving power, and, more ; o Cohort 1. The spectroscopy data revealed distinct peak
importantly, the non-invasive nature of Magnetic < 0.002- * ° = regions in the spectra of both cohorts, indicative of essential
Resonance Spectroscopy (MRS) makes it an 0001 M I_'I * i S 9 s life-supporting fatty acids. Notably, up to six lipid markers
excellent candidqte to investigate the building blocks o ' ' "‘i l “ '. were identified in the first cohort, five of which displayed
of complex organisms. SENSOR o000 88 —— 82 = statistically significant differences (p<0.05).
PREPARATION R R VI . N
. . . & & & & .¢>“° g ¢
Fill chamber with media. 8 oS o’ °>~, %&o X &o o = o
° & € F ° @ Precision ~ 65%-82% INSensitivity ~ 93%-94%
il ANNAIDA = 4 o
Cohort 2: 61 embryos are measured with 2, o © High Development Zones
_ _ | Multiple MRS measuring sessions were conducted on micro-MRS at Day 2 and their development é ° 0 2 0 ® ©
Although MRS is a well-established technique for the  two distinct embryo cohorts. The first cohort involved  is assessed at Day 8-10. 3o o 2
glrﬁg_lr;esrglr(r:]allegrglzlg?]gasogrrl]abrrgisOarrglgné?)ms’e”hCGLlJT'[?J:gg naturally arrested IVP embryos at early (8-cell) and late  Further data analysis based on Al- 5 : A o
| . P Uity hy ied its adoni (morula/blastocyst) stages, establishing metabolic classification algorithms revealed up to 80% S -2 © "o ®@ g0 ©
AONGSIHE SENSILVILY ISSUES T1as Prevented IS adoplion -, markers in mammalian pre-implantation embryos. precision in predicting the development to X ©
for clinical and research applications. Our group has ) | cohort invalved 1 emb nich _ * -4 o o DEV
overcome these limitations with a microchip-based | N€ second cohort involved 8-cell embryos which were — the blastocyst stage solely based on their S 4 e | | | ¢ PR
sensors to leverage non-invasive MRS technology further cultured over 10 days post-MRS with imaging at  metabolic profiles at D2. 8 6 4 =2 0 2 4 6 8

specific intervals (3 hours post-thawing, days 5, 8, and
10). This step was crucial to back-correlate biomarkers
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Limitations, reasons for caution:

While suitable for research, clinical deployment demands further safety assessments and protocol
refinement. Additionally, larger sample sizes and data on post-MRS implantation and pregnancy rates are
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Micro-MRS) holds potential as a reliable method for embryo assessment and quality control prior to transfer.
Its rapid and non-invasive analysis capabilities can shed light on the role of embryonic metabolites during
development.
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