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Introduction

The dispensing performance of the Sciclone Low Volume Head (LVH) depends upon the mechanical integrity
of the seals and O-rings that comprise its pumping mechanism.  Moreover, factors such as O-ring material, pis-
ton composition and polish, compression and contortion of seated O-rings, lubricant compatibility and protocol
also effect dispensing performance.  In this study, we tested the integrity of the pumping mechanism of the LVH
by repeatedly aspirating and dispensing full-stroke (25µL) volumes (pumping operations or p-operations) while
periodically pausing the process so that 2µL dispense precision could be calculated.

Discussion

The current Sciclone LVH dispenser is robust under constant, long-term
use as demonstrated by the 2µL precision results.  The Functional
Requirement Specification for Caliper Life Sciences’ Sciclone calls for
each unit to be capable of dispensing 2µL with a precision of 3%CV or
less. After more than one million rapid, full-stroke pipetting operations, the
instrument in this study continued to perform within that specification.
Thus, we conclude that the Sciclone LVH can easily provide more than
1,000,000 sample transfers, before requiring a preventative maintenance.
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Materials and Methods

Instrumentation
All testing was performed using a Sciclone Advanced Liquid Handler (ALH) outfitted with a Low Volume Head and a
384/1536 Fixed-Cannula Array (Caliper Life Sciences).  A Bulk Reagent Dispenser (Caliper Life Sciences) facilitated the
continuous delivery of water into the wells of 384 Well, Flat Bottom, Untreated, Polystyrene Assay Plates (COSTAR
Catalog # 3702).  Absorbance was measured at 450nm using a Wallac Victor2 1420 Multilabel Counter (PerkinElmer-
Wellesley, MA).

Reagents
Tartrazine (SIGMA) solutions (1.4g/L) corresponding to 2µL dispenses were prepared with deionized H2O.

Accuracy Validation
The accuracy of the LVH was checked at 2µL as follows: Deionized water (100µL) is introduced into a clean plate (stan-
dard) with the Bulk Dispenser.  Then, tartrazine (2µL) is manually added to 5 wells by successive dispensing from a filled
10µL Hamilton micro syringe.  The solution is then manually mixed (removing air bubbles) with multiple aspirate-dispense
cycles using a 50µL-hand pipetter followed by the reading of absorbance.

In a similar plate (test plate), deionized water (100µL) is introduced as before and tartrazine (2µL) is dispensed into each
well using the Cannula Array.  The solution is mixed and absorbance measured.  The average absorbance in the test
plate is then compared with that of the standard.  Deviations are corrected using the liquid calibration screen in the
Sciclone software.  

Mechanical Stress Protocol
A protocol was created to execute continuous p-operations at a rate of 50µl/sec without using a Cannula Array or liquid.
This action continued with a 3-second pause every 10 repetitions for a final rate of 1800 p-operations per hour. 

The Sciclone protocol is shown below:

Precision Determination 
Periodically, the stress protocol was stopped and the Cannula Array attached so that a test plate could be prepared
as follows:

v Dispense DI water 50µL into the test plate using the Bulk Dispenser. 

v Aspirate 10µL from the test plate (containing DI water) with the Cannula Array.  

v Move the Cannula Array to a dye reservoir and aspirate 2µL of tartrazine followed by a 3µL-air gap.  

v Rinse the outside of the Cannula Array by briefly dipping the tips into a reservoir containing DI water. 

v Dispense the entire volume (air, dye and water) into the test plate.

v Triturate 10µL of the solution at 10µl/sec for two cycles. 

v Dispense another 50µL of DI water into all wells using the Bulk Dispenser.

v Acquire and export absorbance data to ExcelTM for CV calculation.

The Sciclone protocol is shown below:

Results

After over 1,000,000 P-cycles, the precision remained stable at 2µL with CV's ranging between 2.4- and 3.38%.
(Table 1 and Fig.1).    

P-Operations %CV

178200 3.09%
255600 2.67%
291600 2.68%
421200 3.09%
457200 3.22%
498600 3.12%
540000 2.70%
712800 3.38%
847800 2.93%
903600 2.97%

1161000 2.40%            


