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Abstract Design Criteria Testing & Results

Manually capping and uncapping test tubes 1s a time consuming task
that poses a risk of injury in the form of Carpal Tunnel Syndrome. Minimize size; should be able to fit in lab space of limited workspace

Many labs, including our client’s lab, require technicians to manually Low maintenance

open and close test tubes in high volumes (up to 700 per day). Our Designed for heavy use; uncap roughly 10,000 test tubes per month
client desires to reduce the risk of technician injury by implementing a

. | . Must be equally or more efficient/fast than current manual uncapping process 100 100 100

novel device that can automatically uncap these tubes in a more . . .

. . . e C Compatible with various test tubes
ergonomic fashion. Ideally, the device will improve the lab technicians
workflow while significantly reducing the risk of Carpal Tunnel Easy to learn and teach how to use

92.8
Manual Uncapping Device Uncapping Technician
Method
1 2 3 B 5

Uncapping Device Efficiency Uncapping Device Success Rate

[T
S
—

O
v o)

\O
o)

Syndrome and other repetitive-motion-induced injuries. Prevent any spills or cross-contamination

\O
=

\O
b

Average Time Required (seconds)
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C arp al Tunn el Syn drO me Fin al D ESign A bar graph showing the average time required to fill and uncap

32 sample tubes in the provided rack. Five trials using the Trial Number

Carpal Tunnel Syndrome (CTY) 1s

A bar graph showing the success rate of the Uncapping device.
Five trials were completed in which the device was used to
uncap a rack full of sample tubes. The percentage of

Technician time was submitted by the client’s laboratory. A
one-way ANOVA comparing the times to uncap an entire sample

: : - - - - tube rack showed a significant difference in average time

. . . . Figure 3: A depiction of the entire Uncapping device .
Nnerve 11 the WI‘ISt. Median Ne}rl\ig,-ﬂd..- . containing the 32-sample tube rack, which is holding the (p =.0002 02) AT ukey Test revealed a s igniﬁcant dlﬁp erence in Su.C CeSSfu”y uncapped iubes was calculated after each tl’lc.ll.
: | Given these data, the average success rate of the Uncapping
device is 97.94%.

} Manual and Device Uncapping methods were completed, and the

caused by the pinching of the median

three most commonly used sample tube sizes. The motor time (p < .01) for Manual vs. Device and Manual vs. Technician,

® Ab()u t 1/3 0 f all OCCU,pa tional injuries z . 18 locatec% at the top of the device and 1is -mounted to the but a non Signiﬁcant dlﬁerence in time fOI” Device vs. Technician.
il ¥ ABS casing. The D-shaft of the motor is mated to the

arc due to repetitiVe InOtiOIl and/ or — : ; A largest gear, which is mated to the two smaller gears that

- turn the shafts (See figure 5 for gear ratio explanation).
exertl()nl : The rollers are fabricated from high-density polyethylene

; and coated with high-friction silicone caulk. The sprocket
1s located on the side of the device that contacts the

CTS results in more days away from />

. openings within the rack. It functions by applying pressure
work than any other workplace " AW h; | to cach individual sample tube, forcing them to remain F lltll Ic WO l‘k

o 5 j ? stationary while the rollers twist off the caps. ) Improve dur ability
Injury~.

, o Utilize metal gears to provide more torque and increase
The hand and wrist movements that

Figure 1: Visualization of CTS, T  d | llfetlme Of the deVice

cause CTS are biomechanically 20 Injury commonty caised by o Fabricate casing from a stronger material, such as aluminum

similar to those required to open small _— | | e Improve accuracy

tUbeS © Develop d Sp rOCket that SUCCGSSquy SCCUTLCS every Sample Figure 6: Visual representation of metal gears that could

Figure 5: A bird’s eye view of the gear system tube eV ery tlme be used to improve the durability of the Slide-Through
used to rotate the high-friction rollers; a gear ratio Uncapping device [3]

of 2.5:1 was used to increase the speed of the

rollers relative to the motor shaft by 2.5x.
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OCCUrs 1n the Current unc appln g process . 4 Figure 4: Left - a depiction of the device before feeding the sample tube rack through for uncapping (1] https://medlineplus.gov/images/carpaltunnel.pg

Figure 2: Technician manually Right -a depiction of the device accommodating the sample tube rack [2] Image taken by the Uncapping Team at the client’s affiliated laboratory

uncapping sample tubes in the client’s The technician uses one hand to feed the rack of sample tubes through the device, which continuously uncaps all 32 tubes in S backgromd comphotometstaes
affiliated laboratory [2] one pass.




