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Introduction

Objective

The National Center For Advancing Translational Sciences (NCATS) has historically
employed 1 generation BioRAPTR Flying Reagent Dispensers for offline assay - Evaluate hardware, software and dispense volume accuracy of Let’s Go Robotics, Inc. BioRAPTR 2.0
validation/development and on our gHTS platforms. NCATS’ fleet of 15t generation
BioRAPTRs were at end-of-life due to unsupported hardware and software. The need \_ Yy,
to maintain continuity and retain the functionality of the 1st generation BioRAPTRs
prompted NCATS to seek out a vendor to undertake significant revamp to these
devices. Let's Go Robotics, Inc., in collaboration with NCATS, took on the task of
retrofitting these 1st generation BioRAPTRs platforms with new internal electronics,

controllers, software and GUI| to create the BioRAPTR 2.0. Numerous software BiORAPTR 2.0 SOftware OVQNieW

features were added beyond the 1st generation of BioRAPTRs. These include semi-
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auto volume scaling, multi-step dispense protocols, user access management, true

column dispense, auto-calculated gradient dispenses, multiple liquid class calibrations AE ST EIEREISD AL

stored on-board, backward compatibility with existing Excel based dispense Vae 1 Vabe2 Vaved Valved Tota —
definitions, simplified plate definition control widget, robot gripper compatible plate _tzlsfeysgelrielelnin v BiuiEie b =
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Existing devices are used to retrofit 1st generation BioRAPTRSs to the LGR BioRAPTR 2.0 platform. New e me o N CI
Z axis motors and internal automation control components are utilized to modernize these devices. The N
addition of plate detection and droplet detection sensors provides increased functionality and equipment s
. : . . . Precise Drop™ Il - Let's Go SN1234 Version 2.3.21.0810 Percant ON time (20-80
protection. Also, alternative plate nests can be installed for the myriad robot grippers found on
automation systems. LGR has removed the need for X Y stage end limit sensors, thus resolving issues
related to valve leaks and/or other unintended liquid events. In the 15t generation BioRAPTR any liquid e .
exposure to the X Y axis limit sensor would damage the stage, make it inoperable and result in costly —

repairs and device downtime.

Conclusions

Examples of Gradient Dispense! and Comparative Dispense Accuracy?

« Retrofit of 15t generation BioRAPTRs to the LGR BioRAPTR 2.0
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0.1x to 10x Gradient Disp 0.1x to 10x Gradient Dispense — PerkinElImer TruHits Assa : : qHTS assays performed at NCATS.
. p) P Y Comparison of Dispense Methods for HIS-DSF
Back fill Beads B.) ontinue
sfler @) ) towivel __[bead) sgnal * %  Anecdotal user feedback of the software GUlI has been extremely
1 13 14 15 16 __79382 0.909091 3553 ] - _ _ H H
o3 B >3 ::;2:: . S o Gradient Data / Gradient Data \ = 40 —ve———— = 05 .. I—— 40 | N ns | positive.
0.47 2.83 33 8.30303 76057 g;:z;z;g 1;211; 15000~ € 35 Acoustic Dispense o c \ — AF:OUStiC Dispense ) | I | |
o s T = 100000 2 ——_ BioRAPTR 22 ___BoRAPTR L35 oo 80 5900 - Validation of accuracy of gradient dispenses (example') shows
0.73 2.56 3.29 : 77811 77 © ® L —_ . . -
e B Ve K . $3 3 o consistent volumes dispensed per the onboard software calculations.
0.9 239 3.29 : 726444 7 - L Q = 0 - c - c c C
T ssom 798 coonss i 80000 ..m' 10000- = S < = 30 This removes potential errors in user calculations when populating
1.07 2.22 3.29 6.74772 65094 67477 11 - o .- —_ . .
o sy o o o g . 2 b @ g ole gradient dispenses.
1.24 2.04 3.28 et B 60116 0.621951 5130 © 60000+ o® o)) ‘.' B ™ :5 = 25— o
1.33 1.96 3.29 5.957447 58349 0595745 4845 c ...0 0 o E E Y i - - . -
L L7 28 i B — g 40000 ..0’ 5000- o i T N 20 « Validation of dispense volumes compared to manual and acoustic
el - 0y ..'..a"' 30 40 50 60 70 80 90 e & @ dispense methods (example?) show greater accuracy over manual
e o - osnee [ — ~ 20000- o ..,.»" Temperature [°C] Temperature [°C] \Q&‘” .@Qe“ §33 dispenses and comparable dispenses using an acoustic dispenser vs.
o o 2 4097859 aoso AT = |’ 00 0 0'2 0' 4 ols ols 1'0 é\o"’ ,;\00 2 the BioRAPTR 2.0. This dispense was made to a 1536 well Roche
: : ‘ 3.853211 41914 : . . . . . . ) . . . .
2 17 2 3 577982 seras | 0278 i ol | | | | \ Bead] / s vcp" Light Cycler Plate. The acoustic dispense took 36 +/- minutes vs 1.5
Y 7 [ 0 2 4 6 8 10 minutes with the BioRAPTR 2.0. 15t generation BioRAPTRs could not
2 os 20 s zorcs [ 8 [Bead] accomplish this dispense due to plate well targeting issues - droplet
261 o6 w | Testing dispense methods using an established HIS-DSF assay against in-house protease target. (Left) Raw release timing, location within the well, plate materials and well
279 047 326 L7771 e : : ] ] thermogram traces for n = 8 replicates of each liquid handling method dispense of 1 puL protein-dye mixture into design.
289 039 328 1441718 7144 The gradient dispensing mode was used to try to assess if there . ) ) i : R
3 03 33 1189024 4579 was a cap in signal with respect to concentration of beads 1536-well Roche PCR plates and tested in a standard DSF melting experiment. (Middle) First derivative of the n=8
' replicate samples from each dispense method. (Right) Scatter plot of the sample initial fluorescence signal from - Additionally, retrofit of existing 15t generation BioRAPTRs to the LGR
Two batches were dispensed: 0.1x to 1x and 1x to 10x each dispense method. Lines represent the means of the n=8 replicates with error bars representing the BioRAPTR 2.0 platform provided significant cost savings over
concentrations a standard deviation with significance values derived from one-way ANOVA with Tukey’s multiple comparisons maintaining existing devices and/or acquiring, deploying and training
' between groups (* = p<0.05, ** = p < 0.01). \ staff to use new instrumentation /
Brooklyn Aragon’

Michael Ronzetti?



