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DB-35msUI Fast Toxicology Analyzer Checkout* 
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Flunitrazepam

Instrument Condi ons

Carrier: Helium xed pressure 35.0 PSI 
Inlet: splitless 1 μl 280 °C, total ow 56.4 ml/min, 3 ml/min switched septum 

purge, gas saver o , 50 ml/min a er 0.4 minutes
Sample: Agilent GC/MS Toxicology Checkout Mixture (Agilent p/n 5190-04710
Inlet Liner: dual taper deac vated (Agilent p/n 5181-3315)
Column: Agilent J&W DB-35msUI 15m x 0.25mm x 0.25μm (Agilent p/n 122-3812UI) 

35 PSI constant pressure mode
Back- ush: post run: 1 min. 1 psi inlet, 75 psi aux EPC
Oven: 100 °C (0.25 min) to 345 °C (40 °C/min, 2.25 min hold)
MSD: transfer line 300 °C, source 300 °C, quadrapole 180 °C scan mode
NPD: Blos bead 300 °C H2 3 ml/min, 60 ml/min air, 11 ml/min makeup + col ow
CFT Device: 2-Way spli er with solvent ven ng between MSD and NPD
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Highly sensitive gas phase analyses demand better 
inertness performance from capillary GC column and 
flow path components.  Active pesticide, basic and 
acidic analytes all benefit from better inertness 
performance from the column and the liner. 

Individual column testing for inertness performance 
is critical in delivering consistent inertness for each 
and every column. The proof is in the box. 

Limiting activity within the liner is essential in 
obtaining accurate results. Newer liner deactivation 
strategies make it possible to analyze pesticides 
using inlet liners with glass wool. 

The implication for the user of these rigorously tested 
columns and highly inert liners is better assurance of 
inertness performance for challenging applications.   

Lower limits of detection, less tailing, and more 
reliable results are now available even for difficult 
analytes.  

Applications using mid polarity Agilent J&W DB-35ms UI 
capillary GC columns are illustrated. The full version of 
the application notes can be found at the online Agilent 
Library. 

Matrix matched QC samples were prepared using 
Agilent’s QuEChERS extraction kits.  Figure 1 illustrates 
the QuEChERS sample preparation procedure used for the 
analysis of pesticides in apple and fish.   

5190-2293  Ultra Inert Liner
Splitless, Sngl taper, Glass Wool

Liner Body Lot: 0023A
Deactivation Lot: B11002

Tested for: 2ng 4-Aminopyridine
2ng 2,4-Dinitrophenol

Figure 1.  Flow chart of QuEChERS procedure for the determination 
 of pesticides in apple and fish matrix 

A final example shows how effective the combination of 
UI liners, UI columns and analyte protectant can be for 
some particularly challenging organophosphorus 
pesticides in a QuEChERS olive oil matrix.  In this 
example even after 100 injections of sample matrix the 
%RSDs are below 10% for methamidophos, acephate, 
omethoate and dimethoate. 

The second application demonstrates an GC/MS-SIM/FPD 
analysis of an organophosphorus spiked QuEChERS apple 
matrix extract. Organophosphorus pesticides, particularly the 
more polar pesticides can be problematic, often yielding broad 
peak shapes or excessive tailing making reliable quantitation 
at low levels difficult.  The high level of inertness of the DB-
35ms UI column results in better peak shape and decreased 
sample adsorption enabling lower detection limits.  

 
 
 
 
 

The third application shows the total ion chromatogram of an 
underivatized drugs of abuse checkout standard on a DB-35ms 
UI.  Peaks shapes are excellent considering the basic nature of 
many of these compounds. The selectivity of the DB-35ms UI 
is very useful in separating oxycodone and oxymorphone 
derivates in whole blood samples.  This data was provided 
courtesy of Christine Giffin of the Delaware Office of the Chief 
Medical Examiner.    
 

Agilent’s Ultra Inert deactivated liners with wool contribute to 

higher response and better peak shape for active forensic 

basic drug compounds than similar competitor liners. 
 
 
 
 

Testing with aggressive probes is necessary for 
consistent and reliable inertness performance 

Ultra Inert liners with deactivated wool provide both 
low surface activity and highly reproducible sample 
vaporization 

Use Ultra Inert columns for critical applications 

Excellent performance over a range of applications 

Best choice for trace level analysis 

Ultra inert columns and liners consistently deliver 
less activity, better Peak Shape, and more Sample 
Signal 
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To access Agilent’s Literature Library for application notes,  
visit us online at www.agilent.com/chem 
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FPD (P): 25 ng/mL

Excellent Peak Shape for Polar Pesticides 
at low levels on Agilent J&W DB-35msUI column

GC/MSD/FPD: 7890/5975C with 3-way splitter w/ makeup (3:1 split MSD:FPD)
Column: DB-35ms UI  20m 0.18mm 0.18μm. Agilent part #121-3822UI) 
Restrictor 1 to MSD 1.2m x 0.15mm ID deactivated fused silica (Col 2)
Restrictor 2 to FPD 1.4m x 0.15mm ID deactivated fused silica (Col 3)
Inlet 1 μL, Splitless, 250°C 

purge flow 60mL/min at 0.25 min, gas saver 20mL/min at 2 min
Carrier Helium, Col 1: constant pressure 43.5psi @ 95°C  

AUX 6: 3.8 psi constant pressure
Col 2: 1.797 mL/min flow @ 95°C, Col 3: 0.5679 mL/min flow @ 95°C

Oven 95°C (1.3 min) to 125°C (15°C/min), 5°C/min to 165°C,
2.5°C/min to 195°C, 20°C/min to 280°C, hold 3.75 min
Postrun backflush 5 min @280°C; 
backflush pressure 70 psi, inlet pressure 2 psi

FPD 250°C, Hydrogen 150 mL/min, Air 110 mL/min
Makeup60 mL/min Cnst col + makeup

MSD: Transfer line  310°C Source 310°C Quad 150°C 

QuEChERS Sample Preparation Workflow 
 
 
 

Agilent UI single tapered liner with wool (Part No. 5190-2293)* 
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Higher response Better peak shape 

Competitor deactivated gooseneck liner with deactivated wool 

Peaks: 
1. Oxycodone 
2. Temazepam 
3. Flunitrazepam 
4. Heroin 
5. Nitrazepam 
6. Clonazepam 
7. Alprazolam 

 

Forensic basic drugs test conditions: 
 
Column: DB-5ms UI, 15 m x 0.25 mm, 0.25 μm (Part No. 122-551UI) 
Sample: 5 ppm Checkout mixture for GC/MS forensic toxicology analyzer (Part No. 5190-0471)  
Injection: 1 μL splitless @ 280 °C (hold 0.75 min) 
Oven: 100 °C (0.5 min) to 325 °C at 20 °C/min and hold 2.5 min 
Carrier gas: He, 18.74psi (adj to RT lock), constant pressure 
Detector: Agilent 5975C MSD; Source temp @ 300 °C , Quad temp @ 150 °C , Transfer line @ 300 °C  
 Acquisition mode; SIM/Scan  
  

Application Note 5990-7596EN 

Ultra Inert Column Results 

GC/MSD: 7890/5975B with purged ultimate union 
Column: DB-35ms UI  20 m 0.18 mm 0.18 μm (Agilent part #121-3822UI)
MMInlet: 1μL, splitless, 50°C (0.02 min), 400°C/min to 250°C

purge flow 50mL/min at 1.5 min 
gas saver 30mL/min at 2.25 min

Carrier: Helium, 1.3 mL/min cnst flow 
Oven: 50°C (1.3 min) to 135°C (50°C/min),

15°C/min to 200°C, 20°C/min to 310°C (2.5 min) 
Restrictor: 0.7m x 0.15mm ID Deactivated capillary column tubing  
PCM 1: 3.8 psi constant pressure
Backflush: Post column, Postrun backflush 5 min @310°C 

70 psi Backflush Pressure
2 psi Inlet Pressure during Backflush

MSD: Transfer line  320°C Source 320°C Quad 150°C 

GC/MS Chromatogram of Red Snapper sh extracts
Blank Rela ve Vs. Spiked Sample (26 components)
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Spiked Fish Matrix

Fish Matrix Blank

1. Dichlorvos
2. Vernolate
3. Mevinphos
4. Etha uralin
5. Tri uralin
6. Naled
7. Prometon
8. Atrazine
9. Lindane
10. -BHC
11. Heptachlor
12. Chlorpyrifos-methyl
13. Chlorothalonil

14. Methyl parathion
15. Malathion
16. Chlorpyrifos
17. Bromacil
18. p,p’-DDE
19. Dieldrin
20. Propargite isomers
21. Hexazinone
22. Leptophos
23. Mirex
24. Cypermethrin isomers
25. Fluvalinate isomers
26. Fenvalerate isomers

GC/MS Chromatogram of 0.5 ng on column loading of pesticides in Red Snapper fish matrix

Applica on Note 5990-6595EN

This application shows a GC/MS total ion chromatogram of 
a pesticide QuEChERS extract of a Red Snapper fish matrix.  
Peak shapes are excellent and the selectivity of the mid-
polar DB-35ms UI stationary phase is very useful in 
resolving positional isomers. 
 

Ultra Inert Column Results 

This figure shows the comparative performance of an Ultra 
Inert liner with glass wool vs. a competitor liner for a critically 
active pesticide, omethoate, over multiple matrix injections.  
Loss of both analyte response and peak shape integrity is 
evident with the competitor liner, while the Ultra Inert liner 
with wool provided consistent results. 
 

Applica on Note 5990-7165EN

Omethoate

Ultra Inert liner with wool Competitor Cylcosplitter liner 
Multiple matrix samples 

 in a sequence 

 3rd injection 
 (in orange) 

 

27th injection 
 (in pear) 

 

50th injection 
 (in flower) 

 

61st injection 
 (in pepper) 

 

78th injection 
 (in spinach) 

 

38th injection 
 (in strawberry) 

 

GC/MS/MS: Agilent 7890A/7000 equipped with Agilent 7693 Autosampler 
Column:  HP-5ms UI  15 m x 0.25 mm, 0.25 μm (Part No. 19091-431UI)     
Sample:  10 ng/mL omethoate fortified matrix samples 
Inlet:   Multimode inlet, 1 μL, pulsed splitless (36 psi until 1 min), 280°C   
   purge flow 50mL/min at 1 min  
Carrier:  Helium, 18.35 psi (T lock), constant pressure 
Oven:  100 °C (2 min), 50 °C/min to 150 °C, 6 °C/min to 200 °C, 
   16 °C/min to 280 °C (6 min) 
  

Post run: Backflush 2 min @ 280 °C;  
  Backflush pressure 75 psi, inlet pressure 1 psi  
MSD:  Agilent 7000 Triple Quad Inert 
  Transfer line 280 °C, Source 300 °C, Quad (Q1 & Q2) 150°C  
  Acquisition mode:  Multi Reaction Monitoring (MRM) 
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FPRW 2011 UI Liner Poster 
www.chem.agilent.com/Library/posters/Public/FPRW 2011 UI liner poster.pdf 

Peak Shape and Response Comparison 
with analyte protectant vs. without analyte protectant

Application Note 5990-8235EN 

%RSD

Pesticide 10 injec ons 50 injec ons 100 injec ons
Methamidophos 1.0 1.2 2.7
Acephate 1.9 2.4 5.1
Omethoate 2.1 4.8 9.4
Dimethoate 1.5 2.4 3.8

Agilent Ultra Inert liner with deactivated wool 
Repeatability (%RSD) 

100 injections of matrix standard with added analyte protectant 

AOAC 2011 
New Orleans, LA 

September 18-21, 2011 
P-M217 

Progress in Capillary GC Columns and Inlet Inertness Performance    
 
Kenneth G. Lynam, Doris Smith, and Limian Zhao       Agilent Technologies, Inc. 2850 Centerville Rd. Wilmington, DE USA  19808  
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Centrifuge at 4000 rpm for 5 min

Transfer extract to GC vial for analysis

Add Agilent Original QuEChERS extraction salt packet for 15 g samples 
(Agilent part #5982-5555)

Shake vigorously for 1 min on mechanical shaker at 1500 rpm

Add QC spike solution and Surrogate/IS solution, if necessary

Add 15 mL of ACN, Vortex 1 min 

Add 2 ceramic bars to the sample (Agilent part #5982-9313), Vortex 1 min 

Vortex 1 min, Centrifuge at 4000 rpm for 5 min

Transfer 8 mL of upper ACN layer to 
Agilent AOAC General Fruits and Vegetables dSPE

15 mL tube (Agilent part #5982-5058)

Transfer 8 mL of upper ACN layer to 
Agilent AOAC Fatty samples dSPE

15 mL tube (Agilent part #5982-5158)

Add 12 mL of deionized water

Weigh 3 g fish sample (+/- 0.05 g)
in 50 mL centrifuge tube

Weigh 15 g apple sample (+/- 0.05 g)
in 50 mL centrifuge tube

Organophosphorus pesticides in apple Pesticides in fish

*For Forensic Use.

*For Forensic Use.

The third application shows the total ion chromatogram of an 
underivatized drugs checkout standard on a DB-35ms UI. Peaks 
shapes are excellent considering the basic nature of many of 
these compounds. The selectivity of the DB-35ms UI is very 
useful in separating oxycodone and oxymorphone derivates in 
whole blood samples. This data was provided courtesy of 
Christine Giffin of the Delaware Office of the Chief Medical 
Examiner.

“Analysis of Drugs by GC/MS/MS using the Ultra Inert Liners with Wool” 
       Limian Zhao and David Mao, Agilent Technologies publication 5990-7596EN


