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MOTIVATION FiNAL DESIGN RESULTS

Quality control (QC) procedures for artificial insemination (Al) of bull semen
are time and labor intensive

Each plate is processed for 1 hour, with 8-10 plates processed per week
Straws are currently processed individually using scissors and a paperclip

® MITS test
o Max force to push contents of straw into well plate: 1.120 + 0.929 N
o Max force to bend steel rod: 6.54 + 0.100 N

Reducing plate processing time would increase weekly throughput o — print
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e Optimize the quality control procedures by creating a stamper and slicer that
can process 12 straw at once, while avoiding cross contamination = A
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Genetic Visions-ST (GVI) uses genetic sequencing to execute the quality well plate o of straw in well plate
control program [2] e Triangular holes for
o QC uses low-pass sequencing and bioinformatics snug fit of straws ® Cross-contamination test Contomination Levers Measured by Fluoresconce
QC needed to ensure DNA matches one listed on straw and no cross Figure 6: Sgamper:agd'e with e Repeatable cutting o No significant difference -
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contamination occurred height between procedure and |
QC procedure: cut bottom of straw and place into well, push contents of Figure 7: Dimensioned CAD model assembly of micropipette controls ;-
straw into well plate well plate frame and compartments o Procedure fluorescein vs no s
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e Nasco MiniCutter: Only cuts one straw at
e Timed test

Doo: ‘ = ® Contamination testing O 4 minutes 30 seconds per row, | '
e Does not empty contents of straw o Cut straws and empty contents into tube — vortex and resuspend 36 miﬁutes total P ’

Figu re 1: Minicutter for AI StraWS [3] O Spllt CO nte nts Into tWO tu bes . . Fluorescein Procedure No Fluorescein Procedure  Fluorescein Control No Fluorescein Control
. : . e Compliance with PDS _ .
m First tube: 0.625 uL/mL concentration of fluorescein in semen . Figure 13: Contamination levels measured
. o requirements
m Second tube: 0 uL/mL concentration of fluorescein in semen by fluorescence
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o Draw 50 ul of solution into syringe and push into straw Force to empty straw less than
force to bend rod

DESIGN CRITERIA O Derfc?rm GVI procedure (load, cut, pus'h). . 40% time decrease

o Run in microplate reader (535 nm emission, 485 nm excitation, 30 flashes) T
No cross-contamination

Design allows for 12 straws to be cut and stamped at a time
Average cut length: 0.269 + 0.986 in
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e Overall ® Frame
o Procedure time less than 30 O Align and secure straws above
minutes the well plate

Durable for 8-10 times per e Stamp
week o Uniformly push 12 straws at a

Durable against cleaning time without bending
solutions e (Cutter Optimize design to slice and stamp multiple rows at once

Prevent cross contamination o Uniformly cut 0.20-0.50 inches Design a better way to align stamper prongs with the straws
$1000 budget off the straw Figure 8: Fluorescent well plate Figure 9: Procedure set-up Determine the best cleaning method

o Cut up to 12 straws at a time with alternating conditions betore pushing perform full procedure at GV
Sources of error
o Linear progression of force for single straw vs 12 straws
o Uneven distribution of dye in semen

O O O O

FUTURE WORK

® MTS testing
o Place compartment and straw on base
of the MTS machine
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