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2 PAL is a registered trade mark of CTC Analytics AG, Switzerland2

PAL System µSPE – New cartridge
Key features of new PAL System µSPE cartridge

• For all PAL3 RTC Systems
• Novel septum-less cartridge design using CTC patented sealing technology – Gauge 

22 flat point style syringes required
• High pressure rating (up to 15bar)
• Sorbent Capacity: 10 to 100 mg packing possible (depending on density)
• Chemically inert materials used and free from leachable
• Designed to penetrate pre-slit septa of vials
• Designed to elute directly into PAL System liquid injection ports
• Quality control steps for each cartridge during manufacturing guarantee highest 

reproducibility (batch to batch and batch internal variations are minimized).
• SW: Supported by Chronos 5.5.0 and PAL Method Composer (PMC) 1.5 for FW 4.x
• Custom Scripts for QuEChERS workflow for FW 2.x, 3.x and 4.x available

The outer part (1) provides a higher capacity and flexible volume for filter disks (3) and the sorbent material (4). The bottom 
outlet is designed to penetrate pre-slit septa and to deliver directly to LC injection ports. The inner plunger (2) provides 
critical functionality with the compression of the sorbent/filter layers, and a precise needle guide for safe and upright 
transport.
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PAL System µSPE – New cartridge
Benefits of µSPE to dSPE

• Shorter clean-up time compared to dSPE
• Less maintenance and higher productivity due to significantly better clean-up 

performance compared to dSPE
• Automated clean-up and injection or offline clean-up to serve multiple LCMS and GCMS 

systems
• Significantly less solvent consumption
• Significantly less time to process generated data
• No evaporation needed to avoid uncontrolled decomposition and loss of analytes
• Precisely controlled loading, washing and elution by adjustable flow rates and volumes
• Automation friendly solutions
• Proven technology and developped with Key Opinion Leaders
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PAL System µSPE – New cartridge
Benefits of the new PAL System µSPE cartridge

• Multiple elution steps possible thanks to septum-less design
• Higher sorbents capacity for broader application ranges
• Higher productivity thanks to shorter cycle times (up to 500 µL/ min flow rates possible)
• Minimized delay volume (20 µL) 
• Development kit for customized sorbent materials packing available
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Clean-up of QuEChERS extracts with µSPE

• The μSPE clean-up achieves high quality results for 
diverse type of analytes and foods (apple, kiwi, carrot, 
kale, orange, black olive, pork loin, salmon, avocado).

• μSPE provides better cleanup than dispersive-SPE (d-
SPE) that is often incorporated in QuEChERS sample 
preparation.

• The automated μSPE step takes 8 min per sample.

For GC-MS and LC-MS analysis

ENVIRONMENTALFOOD SAFETY
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Clean-up of QuEChERS extracts with µSPE
Publication with new PAL µSPE  by Key Opinion Leaders

Steven Lehotay; US Department of Agriculture, 2022 CTC Analytics Poster @ LAPRW Panama, 2023

Voice of customer to new µSPE cartridge
Reduced dead volumes
Improved analytical performance
Improved robustness, leak free operation 
Improved speed Patented sealing, 

Requires Gauge 22, FL needles
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Clean-up of QuEChERS extracts with µSPE
Publication with new PAL µSPE  by Key Opinion Leaders
Mette Erecius Poulsen; National Food Institute Technical University DK, 2021

Amadeo Fernandez-Alba; European Union Reference Lab – University of 
Almeria, 2023

Agilent Technologies, ASMS Poster, 2022

…

Voice of customer to new µSPE
Increase productivity – shorter cleanup time
Robustness – consistent data, 
Robustness - reduced qualitative and quantitative errors
Flexible (standalone or in line)
One method for all, simplify multiresidue methods
Full automation
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PAL System µSPE – New cartridge
QuEChERS Cleanup Workflow 
QuEChERS follows the scavenging mode: Matrix is retained, and analytes eluted.

µSPE has two typical modes of operation. 1. Enrichment mode or 
2. Scavenging mode

Movie PAL uSPE QuEChERSCleanup
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PAL System µSPE – New cartridge
Portfolio and Applications

CTC part number Description Image

µSPE cartridges for pesticide analysis / QuEChERS

uSPE-GCQuE1-45-V PAL System uSPE Cartridge - GC QuEChERS sorbent mix 1 -
45mg 
108 pcs type 01-05B
Requires 4.x or higher*

uSPE-GCQuE2-44-V PAL System uSPE Cartridge - GC QuEChERS sorbent mix 2 -
44mg 
108 pcs type 01-19A
Requires 4.x or higher*

uSPE-GCQuE3-45-V PAL System µSPE Cartridge  -GC QuEChERS sorbent mix 3 –
45mg
108 pcs type 01-14A
Requires FW 4.x or higher*

* Scripts for FW 3.x or 2.x available on request

C18 EC (12 mg), PSA (12 mg), MgSO4 (20mg), GCB (1mg)

C18 EC (12 mg), PSA (12 mg), MgSO4 (20mg)

PSA (6.43mg), MgSO4 (38.57 mg)
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PAL System µSPE – New cartridge
Portfolio and Applications

CTC part number Description Image

µSPE cartridges for pesticide analysis / QuEChERS

uSPE-LC-QuE1-30-T PAL System µSPE Cartridge  -LC QuEChERS sorbent mix –
30mg
96 pcs in blister type 01-03A
Requires FW 4.x or higher*

µSPE cartridges for custom loads – Development Kit

uSPE-Dev-Kit-100 PAL System uSPE Cartridge - Development Kit - without resin
100 pcs type 01-09
Requires 4.x or higher *

* Scripts for FW 3.x or 2.x available on request

C18 EC  (21 mg), Z-Sep (8 mg), GCB (1mg)
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PAL System µSPE – New cartridge
Accessories for µSPE
CTC part number Description Image

µSPE hardware kits

PAL3-HW-uSPE54 PAL3 Kit for PAL System uSPE cartridges with smart syringes.
1 pc uSPE Liquid Tool D8/57 with Needle Guide for µSPE cartridges
2 pc Liquid smart syringe 1000µL (SF1000-57-T-22-FL), gauge 22, flat tip
1 pc Trayholder
2 pc VT54 rack (PAL3-Rack-VT54)
1 pc uSPE Cartridge Tray, 54 position, aluminum 
1 pc uSPE Elution Tray Cover, 54 position aluminum
1 pc Waste Receptacle with drain
4 pc PAL System uSPE cartridges for initial installation, 3-point teaching
USB stick with installation guide and scripts (FW 2.x, 3.x and 4.x)

µSPE Cartridge Kits & Vials

Vial-1.5ND-CG-100 PAL System Vial 2CV, 1.5ml Clear Glass with Label, designed for the PAL 
Autosampler. 12x32mm, 1st Class Hydrolytic Glass, fits ND9 Screw Caps,
Pk of 100 Pcs

Vial-0.3ND9-PP-100 PAL System Micro-Vial 2CV, 0.3mL Clear PP, designed for the PAL Autosampler. 
12x32mm, with conical insert, fits ND9 Screw Caps, Pk of 100 Pcs

Cap-ND9-ST-SP10Sb-100 PAL System Screw Cap 2CV, designed for the PAL Autosampler. ND9, Magnetic, 
Gold, Silicone/PTFE/Starburst-Slitted Septa 1.0mm, Pk of 100 pcs

Cap-ND9-PP-SP10S-100 PAL System Screw Cap 2CV, designed for the PAL Autosampler. ND9, 
Silicone/PTFE/I-Slitted Septa 1.0mm, Pk of 100 pcs
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PAL System µSPE – New cartridge
CTC part number Description Image

µSPE Accessories: Racks and holders

PAL3-Vial-Lock-uSPE54 µSPE Elution Tray Cover to lock 2 mL Vials in 
place, matching VT54 Rack
For use with uSPE Cartridges

PAL3-Wasterecept-uSPE µSPE Waste Receptacle to hold uSPE 
Cartridge Tray 54 or 96 positions
Includes waste adapter for mounting on bottom 
of tray holder

PAL3-Rack-Cart-uSPE54 Cartridge Tray to hold 54 µSPE cartridges - also 
used for optional cartridge conditioning

PAL3-Rack-Cart-uSPE96-B Cartridge Tray to hold 96 µSPE cartridges in 
blister

PAL3-Rack-Cart-uSPE96 Cartridge Tray to hold 96 µSPE cartridges

PAL3-Rack-Cart-uSPE96-9 uSPE Cartridge Tray, 96 Positions, 9mm






