
Pipette Tip Washing and Other Sustainability Efforts at the National Center for Advancing Translational 

Sciences (NCATS) 

 

High-throughput robotic platforms help researchers run screening experiments quickly and efficiently, 

generating results in one week that would take a scientist a decade to conduct manually. At NCATS, these 

robotic platforms test thousands of potential drugs, drug combinations, environmental chemicals, 

experimental compounds and biological samples to gain insights about a wide range of human diseases. 

For functional genomics screening experiments, 384-well assay-ready plates are routinely prepared with a 

small volume of siRNA or sgRNA from various library collections. Each of the 384 wells requires a clean 

pipette tip to enable the transfer of samples from a source library plate to the destination assay-ready plates.  

Typically, NCATS generates around 2000 assay-ready plates per year, requiring the usage of 768,000 

individual pipette tips. This consumable-driven operation was generating a huge amount of plastic trash 

classified as hazardous chemical waste. This was the driving force for purchasing an automated pipette tip 

washer, which has resulted in a savings of approximately $240,000 over the last 3 years. Additionally, utilizing 

washed pipette tips has allowed NCATS to reduce its negative impact on the Earth by reducing waste 

generation, while producing data indistinguishable from experiments using new pipette tips. 

The Grenova TipNovusMini has the ability to deliver cleaning solutions with several customizable options, 

including sonication, UV sterilization and drying. NCATS has validated their cleaning protocol in two different 

ways (see poster below) to ensure all data would be comparable with washed pipette tips versus new tips. 

They have also verified there is no contamination or carryover in the cleaned tips. The functional genomics 

samples are sensitive and can be easily degraded with contamination due to remnants in the tips, yet no 

contamination has been observed. An optimized cleaning protocol developed by NCATS has been used 

successfully on the pipette tip washer for 3 years, allowing for multiple cleanings and re-use of pipette tips, 

while preserving data quality. The automation team at NCATS took advantage of an opportunity to increase 

the capability of an existing robotic platform used to cherry pick samples for follow-up experiments by 

integrating their TipNovusMini. This allows for a fully automated process for pipette tip cleaning for re-use. 

That said, the same goal of sustainability can be achieved without automation. 

In addition to pipette tip washing, the automation team at NCATS has been developing tools, modifying 

processes and integrating devices to improve their green practices over the last decade. This is particularly 

important in the high-throughput screening field, which has traditionally relied heavily on consumable plastic 

labware. For example, a through-beam sensor-based droplet detection system provides notification of clogs 

or leaks during the automated dispensing protocol, which minimizes the need to re-run experiments. Many 

biochemical-based screens have been run over the years using a wash and re-use process in place of 

thousands of assay plates per screen. This has resulted in a savings of $500,000 over several years. NCATS has 

also developed methods to wash 1536-well assay plates used in cell-based experiments with a device that 

cleans by way of plasma technology. Their efforts in high-throughput screening waste reduction are always 

improving and it is their hope that they inspire others to improve their methods as well!



 


