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Increase liquid handling quality with easy,
reliable performance verification.

transferring critical volumes
accurately and precisely?

T]F’rrrv Are your liquid handlers

Would you know if they weren’t?

Automated liquid handlers are essential components in many
laboratories. In order to increase the productivity and usefulness

of these systems, it is important to understand how volume transfer
steps can influence assay performance, especially for transfer of
critical target volumes.

Each critical volume transfer step is directly tied to assay integrity
and subsequent interpretation of the experimental results. Without
knowing the exact volume transferred at each step of an assay, the
concentration of species in solution is unknown, potentially leading
to unreliable results, delays, and cost overruns. Utilization of the
Artel MVS for performance verification can prevent problems,
bolster laboratory productivity, and provide confidence in the
integrity of data.




The MVS is recognized by many of our customers and is used in their own labs. It is an industry standard,
so our customers know they are comparing apples to apples when they see our results. The MVS provides us

with non-subjective data that builds credibility with our customers.
— Director of Applications
Robotic Liquid Handler Manufacturer

®

Advantages
of Superior
Technology

Multichannel
Verification System Universal

Performance verification for any liquid
. . handler, pipettor or dispenser — up to
- Takes just minutes. S
 Requires no special skills.
« Saves time and labor. Easier than other methods

« Minimizes liquid handler downtime. Environmental controls are not
required, as with gravimetry. There is
no need to prepare solutions or
generate standard curves.

Precision and accuracy
for each tip

In one measurement, dual-dye
ratiometric photometry assesses the
precision (repeatability of volume
transfer) and accuracy (closeness of
transferred volume to target volume)
for each tip simultaneously at volumes
as low as 10 nL.

Standardized results

MVS measurement results are
traceable to the International System
of Units (SI) via standards maintained
by NIST (US) and NPL (UK). This allows
for direct comparison and measure-
ment consistency between operators,
methods and liquid handlers —
regardless of make, model, manufac-
turer or location.

Simple integration

On-site validation and user training by
Artel ensure efficient startup and
seamless integration into your process.




With the MVS, you can:

Measure aqueous as well as non-aqueous volume transfers of user-specific
solutions such as dimethyl sulfoxide (DMSO)

Assess step-wise dilution accuracy

Integrate seamlessly with liquid handlers for walk-away, in-process QC
Facilitate scale-up and method transfer

Troubleshoot assays and methods

Ensure reproducibility of replicate plates

Monitor all critical target volumes in an assay or process

Compare factory to site acceptance testing for new liquid handlers
Establish baseline performance of any liquid handler

Minimize waste of expensive or rare reagents

Develop, optimize and validate liquid handler methods

Verify target volumes dispensed into any container including tubes,
v-bottom or non-optically clear microtiter plates

Monitor the impact of repeated tip usage on liquid handler performance
Verify liquid handler performance before and after maintenance
Evaluate the effect of tip type on liquid handler performance

Measure residual volumes remaining in a plate after sample aspiration

Assess performance of other essential liquid handling equipment such as
plate shakers, plate washers and bulk dispensers.

...and much more.
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We have used several different methodologies [to calibrate our liquid handling robots], from
gravimetric readings to our own dye system. The Artel MVS has simplified this process and

improved the quality of our results.
— Jay Snable
Genomic Health

Simple volume verification
with automatic reporting.

1. Dispense Solutions. 2. Read Plate. 3. Know Performance.
Dispense the Sample Solution Measure the absorbance values Results indicate the performance of
and Diluent into a Verification with the plate reader. the liquid handler.

Plate and mix.
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Unique MVS components

Calibrator Plate

The Calibrator Plate is used to correct for day-to-day performance
variations in the plate reader. The plate is composed of neutral density
glass and five sealed cuvettes containing solutions made with the same
dyes used in the Sample Solutions. Absorbance measurements of the
Calibrator Plate are compared to the bar code, which contains the
absorbance values for each of the cuvettes, as measured in the Artel
reference spectrophotometer which is calibrated to standards main-
tained by NIST (US) and NPL (UK).

Verification Plates

By measuring the dimensional qualities and performance characteris-
tics of microtiter plates for each manufactured lot, Artel has minimized
the uncertainty associated with the plate used in the volume verifica-
tion process. The bottom diameter (D) and taper angle of the side wall
(6) are measured by a NIST-traceable coordinate measuring machine,
and lot-specific information is stored on the bar codes.

Sample Solutions

MVS Sample Solutions are manufactured to strict tolerances to ensure
lot-to-lot consistency. The Sample Solutions are supplied at different
concentrations to enable volume measurements as low as 10 nL.

Signal Strength

Low

Low >

Target Volume

The MVS provides accurate
measurement performance
not available with other
methods such as gravimetry.

As the target volume decreases,
the appropriate Sample Solution
contains an increased concentra-
tion of dye, thereby maintaining
the necessary absorbance signal
strength to be easily measured.




We selected MVS because it will allow us to comply with cGLP initiatives, due to the NIST-traceability
and 21 CFR Part 11 software. In addition, we will be able to standardize our laboratory sites world-

wide by using a single technology to calibrate all of our automated liquid handlers.

— Senior Scientist
Multinational Biopharmaceutical Company

...and dual-dye ratiometric photometry
provide confidence and control.

MVS uses unique components and dual-dye ratiometric Independent determination of sample volume for each well
photometry to measure the volume transfer performance of proceeds via three calculations:

liquid handlers. The liquid handler being tested dispenses

Sample Solution containing both red and blue dyes into the 1. The blue dye, with absorbance per unit pathlength (ay) at
dimensionally-characterized Verification Plate. The wells are 730 nm, is used to calculate the pathlength: / = A;s/a,
filled to a working volume by adding a non-quantitative 2. Based on this pathlength, MVS calculates total well liquid
amount of Diluent, which contains blue dye at the same volume (V4) using the plate dimensions 8 and D contained
concentration as the blue dye in the Sample Solution. on the plate bar code.

3. Using the ratiometric equation, the volume of Sample
Solution (V) is calculated from this total volume, the known
absorbances per pathlength (a, and a,), and the measured
absorbances from the plate reader (Asy and Ays):

The Beer-Lambert Law relates the measured absorbance (A)
of a solution at a given wavelength (A) to the molar absorp-
tivity (€) of the solution at wavelength A, the concentration
(C) of dye in the solution, and the pathlength of light (/)
through the solution: Ay = &\/C.

. . . Ve = V. ay | [ Asz
The concentration and the molar absorptivity are combined s=VT | A
into a new term called the absorbance per pathlength (ay), r 730
which is embedded in each solution bar code, and is defined
by the equation: ay =&+ C. This result is independent of the amount of Diluent added.
Dual-dye ratiometric photometry
!I.— light source
filters
— 520 nm
730 nm
& Vs (sample volume) I (pathlength) I Vr (total volume)
—— Asx
Sample Solution is dispensed into each well (left). Diluent is dispensed
into each well (center) and the plate is mixed. Absorbance measurements for — Ao
each dye are collected (right) and the sample volume is calculated as v
described above. O detector




Artel is the worldwide leader in liquid handling quality assurance.
Since 1982, Artel systems have been proven in daily use in thousands
of pharmaceutical, clinical, forensic, public health, government, academic,
and environmental laboratories. These leading laboratories depend
on Artel technology to meet their objectives for quality,
productivity, and regulatory compliance.

ISO 9001-Certified QMS

MVS PATENTS
The MVS and its components are covered by patents:
US 6,741,365; US 7,187,455; US 7,791,716; US 7,998,747;
US 8,003,405; US 7,061,608; EP 1 454 125;
DE 602 37 167.8; JP 4303594; JP 4578486;
and other US and Foreign Patents Pending.

= ARTEL

Trust Your Results

25 Bradley Drive, Westbrook, Maine 04092
toll-free: 888-406-3463 . tel: 207-854-0860 . fax:207-854-0867 -+ email:info@artel-usa.com

www.artel-usa.com

19A5593G



