LC-MS and RAPID HIT ID Study Shows Washed and Re-Used Pipette Tips
Produce Same Results as New Tips

By: Elshad Kadeer, Process Engineer Il at ThermoFisher Scientific; Jackson Horner, Sr. Technical
Application Specialist at Grenova

With the rising costs of plastic consumables and the waste and emissions generated
from their use, many labs are looking for ways to reduce both their costs and
environmental impact by washing and reusing pipette tips. The TipNovus Mini is a tip
washer that features high pressured purges of DI water and GrenoClean (reagent)
through the tips, UVC light exposure, soaking, and ultrasonication to thoroughly clean
pipette tips. To ensure contaminated pipette tips can be washed with the TipNovus Mini
and perform the same as new tips, ThermoFisher used liquid chromatography-mass
spectrometry (LC-MS) analysis on the Obitrap Xploris 480 and the RAPID HIT ID system
to prove there was no cross contamination or carryover on washed tips. LC-MS is a
chemistry technique that combines the physical separation capabilities of liquid
chromatography with the mass analysis capabilities of mass spectrometry. LC-MS is
highly sensitive and selective with many applications. It is most often used for the
separation, identification, and quantification of chemicals or compounds in a complex
mixture. The RAPID HIT ID system integrates sample preparation and capillary
electrophoresis techniques to generate DNA profiles. It is used to produce trusted lab-
quality forensic DNA profiles. Both techniques and systems are used to produce high-
quality data in labs in various sectors of the Life Science industry. Showing washed tips
can be used in these applications verifies that washed tips can be reused to create results
equivalent to new tips helping to reduce the costs and waste generated from these
processes.

Validation Overview

The purpose of this experiment is to validate whether pipette tips washed with Grenova's
TipNovus Mini show traces of oligonucleotide (oligos) carryover with LC-MS analysis and
the RAPID HIT ID system. Positive and negative controls were established by using “new
tips” to pipette samples from a pool of oligos and DNA free water. “Used tips” were
contaminated with the pool of oligos, washed via the TipNovus Mini, and then tested
using an Orbitrap Xploris 480 and the RAPID HIT ID system to check for carryover. “New
tips” also went through the wash process and were tested to determine if washing
affected the tips.
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Materials

Sample Type Oligonucleotide Pool
Reagents DI water
GrenoClean
50uL
Tip Volumes 300uL
1000uL
Orbitrap Xploris 480
Instrumentation RAPID HIT ID
TipNovus Mini
Wash Protocols
Default Protocol 1: 1mL Tips || n/a
Subprotocol Reagent | Soak? uv? Agitation? | Divert Sonication Purges | Volume
Waste? | Time (L)
Rinse ] N ¥ ¥ N 5 3 0.39
Soak Low ] ¥ ¥ ¥ M 35 4 0.52
Greno RA M Y X M 0 3 0.39
Soak High ] ¥ ¥ ¥ M 35 10 1.3
Wash DI N ¥ ¥ M 10 & 0.78
0
(i}
0
Total: 3.38
Default Protocol 2: 50-300uL Tips L] n/a
Subprotocol Reagent | Soak? uv? Agitation? | Divert Sonication Purges | Volume
Waste? | Time (L)
Rinse DI M ¥ ¥ N 5 3 0.39
Scak Low DI ¥ ¥ Y N 35 10 13
Greno RA M ¥ ¥ N 0 3 0.39
Soak High DI ¥ ¥ Y N 35 12 156
Wash DI M ¥ ¥ N 10 6 0.78
0
0
0
Total: 442
L\
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Method
1. New tips were used to pipette samples from a pool of oligos and DNA free water.

2. These samples were analyzed via the Orbitrap Xploris 480 for LC-MS analysis and
the RAPID HIT ID system to establish both positive and negative controls.

3. Various used tips, contaminated by pipetting from the pool of oligos, were taken
from the lab.

4. Tips were washed according to the wash protocol above utilizing DI water and
GrenoClean as the reagents.

5. Tips were placed in individual 15ML tubes and DNA free water was added.

6. Tubes were vortexed and samples were aliquoted out for both LC-MS and RAPID
HIT ID analysis.

7. Steps 2-4 were repeated with new tips for LC-MS analysis only.

LC-MS Testing
Figure 1: LC-MS Positive Control: pool of known oligos pipetted with a new tip
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Figure 2: LC-MS Negative Control: DNA free water pipetted with a new tip
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LC-MS Results

Results from the used tips were considered clean if no traces of the oligos could be seen
in the chromatogram readout and it was equivalent to the negative control (Figure 2). The
results from used tips (Figures 3, 4) were equivalent to the negative control showing no
traces of oligos. Furthermore, the result of the new tip (Figure 5) was also equivalent to
the negative control showing the wash process didn’t affect the tip. Note: several tips
were washed and evaluated for contamination. Figures 3,4,5 depict a typical result.

Figure 3: Used tip #1
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Figure 4: Used tip #2
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Figure 5: New tip

RAPID HIT ID Testing
Figure 6: RAPID HIT ID Positive Control: pool of known oligos pipetted with a new tip
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Figure 7: RAPID HIT ID Negative Control: DNA free water pipetted with a new tip
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RAPID HIT ID Results

Results from the used tips were considered clean if the RFU values were equivalent to
the negative control (Figure 7). The result from the used tip (Figure 8) was equivalent to
the negative control showing no traces of oligos. Note: several tips were washed and
evaluated for contamination. Figure 8 depicts a typical result.

Figure 8: Used tip
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Summary

After washing tips contaminated with a pool of oligos with the TipNovus Mini, LC-MS
analysis was not able to detect any trace of the oligos. RAPID HIT ID analysis was also
not able to detect any trace of oligos. Based off the results of new tips that were run
through the TipNovus Mini, we can conclude the washing process with GrenoClean/DI
water has no impact on the tips performance and washed tips will perform the same as
new tips with LC-MS and RAPID HIT ID analysis.
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