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Validating LeadScape

Planning/Current State:

LeadScape will bind to Zirconium method editor panel to set up LC gradient
.zrm method will then be treated as a ‘starter method’

Zirconium software will be used directly to create ‘settings’ file (.zrs file)
.zrs file will be imported into LeadScape method
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Zirconium Method Editor

7 Zirconium Method Editor - fify-fifty.zrm O —— - -_ = | 5 S
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Mew COpen... Save As. . Revert Add Line Change Line Remaove Line About ..
Pump Type Zirconium Utra ~ = Fum Elarws ey | g %8 o i TE3 TE4 PO1  PO2
Time [s]  [ulfmin] Pressure
Description i
_E-E_E--------

— 5 10 50 10
Continuous Flow Mode |V 20 10 10 30
CL Flow Contral ¥ Auto Start 55 o 1a A0
Target Initial Pressure bar 50 10 50 10
B Start Delay ] s
Solvent A H2Mauto) -
Salvert B ACN -
Compartment Temp. off T
Column Temperature off T |
Equilibration Time K1) s
Max. Ready Time 000 s
Total Volume: 515.000 ulL
Left Volume A 8950.50 ul (66.0°%)
Left Volume B: 1294 .50 ul (95.9%)
Ready Qutput: none -
Initialize Input: none -
Start Input: o -
Enforce Refill Input: none -

ll Refill after max. uns unlimited
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Pump Flow State 0.8- -ap
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Flow Controller Performance

Initialize
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¥ Basic Status B o
Total Flow 5.00 ul/min 100 ot
%8 49% |
- - —P
Pressure A 71.3 bar J— p:g::::g
—Fl
V' Method Status | Pe(::m!A | 100
MethodName  GR_5-35B_20min_F.. Percents ‘
Method Description 0DS3 3um 0.3x150 30 :
Method State equilibrating A
Method Runtime - 00:01:10 - ~'1€edpg an
Initial Target Pres... 75b O s H :
oo Eeiiedl ol | 0 Calibrating the flow
M EdendedStatus &0 B 7 P
Piston Speed A 4.57 ul/min B S Jr= sensor iIs Important at
Piston SpeedB  0.14 u/min N-__/\ ‘ /— .
et e = \| flow rate <20 pL/min
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Pressure A 71.3 bar ¢ .
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Creating .zrs file (calibrating the flow sensor)

The closed-loop flow control algorithm uses feedback rom two flow sensors
placed right before the mixing tee in order to set the target pressures for both

pump cylinders.
l | Pump Function
Mlxmg T Multi Position Valve

- Aspirate
== Dispense

U( N @ N o

] | ] |

Pump Head A Pump Head B

The temperature-based flow sensors are actually mass flow sensors, and have
different calibration curves for different media (they come factory-calibrated for
H20).



Creating .zrs file (calibrating the flow sensor)

-
ol Manual Control 1 l pr— —
| Manual Control | Calibrate Pressure | Calibrate Pressure {manual) |Ca|lhl313F|0W58ﬂSDF
=] e s
anin - ’ . )
Available Sensars Expert Mode Auto Calibrate (expermental!)
Sensor Range: Raw Value: Real Flow:
EuentA [H20(andad)  +] Low (0) 0004 0 Abot
BluertB [ACN Standard) | Low (1) 0.768 162 i
Additional eluents can be added by storing new calibration values in the Low (2) 1536 428
Manual Cortrol window, and removed by deleting files from
| E:\Userstnemec.Documents \Jirconium® FlowCalibration Low (Switch Point) 2256 14.39
| Compressibility B 2.1 High (Switch Paint) |5 3712541
. Valve Schema High (Maxx) 22 1247294
Eluent Mame: Apply
Optionally enter a name for this calibration so it can
later be selected in the Settings Dialog.
Clicking Save will immediately activate the new
0K ] [ Cancel calibration. -

The calibration of each sensor can be selected from a list of default curves for

commonly used eluents, or individually set by comparing offset piston volume to
measured value of the sensors at different calibration points.



Creating .zrs file (tuning the flow controller)

The flow controller is an algorithm which is based on both S
) . |F|Ie IConneﬂiv'rt'_.rl General | PID Controllers | Avail:
channels’ current flow values and the known properties of the e N
. . . e OME Jpee i min

restriction between the sensors and the mixing tee. In order to Prge Speed [ 4000 .
determine given pressure changes in each iteration, it needs as Pressure Tracking 40 2
configuration values the specific flow resistances on each side of Flow Resistance A |40 baxr/udfrin
the mixing tee. These depend on the installed capillary riow Resstance B e

. . Flow Resistance T 50 bar/ul/min
dimensions as well as on the eluent.




Creating .zrs file (tuning the pressure controller)

Pump Settings =] B2 ==
| File | Connectivity | General | PID Controllers | Ayailable Sensors Expert Mode

Controller

KP 15 Kl 4 KD 10

Pmin -32000 Imin -1000 Dmin -10000

Pz 32000 Imize 10000 Dmax 10000

| window [%] 50 ResultMin  -20000 ResuttMax 200000

[ OK ] [ Cancel

The flow of each channel is the result of the exact pressure differences between each
pump head and the mixing tee. In order to control each channel’s pressure, a separate
pressure control algorithm is in control of the piston speed.

This is a standard so called PID controller, the parameters of which have to be empirically
determined. Default values and example method settings help users quickly find the
right values for their method.



LS-1 Microflow Workstation w/ Dual-Prolab Zirconium

LS-1 (Sound Analytics)

ZIRCONIUM™ UHPLC

PUMPS (PROLAB)

OptiFlow

source (Sciex)



LS-1/ Zirconium pump/ 6500 : Designed for reduced system volume,
leading to exceptional performance and throughput in 1-20 pL/min

flow range

R =—

7~ _—
-
|

@ <




LS-1/ Zirconium: Drive down system volume to increase throughput

System volume

Pre-column

Pump to inj valve: 20 x 150mm (0.047uL)
Sample loop: 501 x 150mm (0.29ul)

Inj valve to column: 20u x 550mm (0.173 pul)

Total Pre-column Volume (including sample

loop): 0.51 pL

Post-column
SCIEX SteadySpray electrode, 25u x 200mm
(0.1pl)

Total system volume: 0.61 ulL




LS-1/ Zirconium/Optiflow: 8uL/min, 5min cycle time *

B C of <MRM {2 pairsy: 268.200/122.100 Da from Sample 28 (1) of is test 050418 wiff (Optiflow 1-50ul Micro) Max. 4.2e5 cps.
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*Courtesy Brendon Kapinos, Pfizer Inc.



LS-1/ Zirconium/Optiflow: 8uL/min, 5min cycle time*

B C of +MRM (2 pairs): 268.200/122.100 Da from Sample 26 (1) of is test 050418 wiff (Optiflow 1-50uL Micro) Max. 4.3e5 cps.

1., I Metoprolol
=1 M Propranolol
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wwee] I Verapamil
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rwes{ [l Diazepam
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*Courtesy Brendon Kapinos, Pfizer Inc. Luna Omega PS
C18, 3y, 50X0.3mm
Phenomenex




