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Motivation i Conclusions and Future Work 1
Point-of-care diagnostic devices enable rapid disease detection but can require labor-intensive fabrication [1]. This study aimed to automate e The 3D-printed rig significantly reduced 15 ulL reagent
the lyophilization process for microfluidic chip reagents by designing a 3D-printed rig to transfer frozen reagent pucks [2]. The device was removal time compared to manual methods (p<0.001).
evaluated for efficiency and reagent integrity, demonstrating reduced handling time, improved reproducibility, and minimized reagent loss. e Reagent loss remained consistent between techniques
p N . (p=0.087).
| | | ® The rig offers an efficient and reliable solution for
Research Methods 5\1'-:55gugg!‘fts}.{umwmI Time ﬁ streamlining the reagent freezing and removal process.
Reagents are frozen in silicone o 1552 131.7 I e Refine the mold insertion method to ensure more
_ mold at -80°C for a minimum of - | T consistent and replicable use of the rig.
15 minutes so that their shape is Z | e Utilize multiple supporting components to prevent
maintained. ﬁ . cross-contamination between different reagents.
E = | 2 e Explore automation of additional steps in the
l 50 3 I Lo lyophilization process and broader microfluidic chip
‘ ‘ . manufacturing. y
The frozen mold is thawed for . e 1 ﬂ_ﬂwﬁ' Qi \{mﬁx T\ﬁ,;,x..\ e , \
one minutg or until it becomes wﬁﬁﬁnﬁ?‘;@ﬁ.ﬁ ﬁi;“‘*\ o ¥ TR R Resources
nexible, It Is then Ted through Fig. 2: Averagt; time required to remove frozen reagents across different methods. [1] S. Vashist, “Point-of-Care Diagnostics: Recent Advances and

the rig, where the cylinder's

‘ . ’ Rig-assisted approaches significantly reduced removal time compared to manual methods.
pegs align with the mold’s wells
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to press the reagents through o T30 | [2] Nayra Oliveira Prado et al., “Development and evaluation of
the support structure. 40 1.0 2.20 a lyophilization protocol for colorimetric RT-LAMP diagnostic
. . assay for COVID-19,” Scientific Reports, vol. 14, no. 1
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