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Nadine Koenig!, Crystal Xanderl, Melanie Stauffer’, Dean Fritch?, Lisa Wanders3, Sam Ellis>
1 Health Network Laboratories, 794 Roble Road, Allentown, PA 18109

2 Analytical Associates, 225 Millwood Drive, East Greenville, PA

3Thomson Instrument Company, 1121 South Cleveland Street Oceanside, CA 92054

Fig. 2 Calibration curves for Amitriptyline, Nortriptyline, Impiramine, Despramine, and Meperidine. Correlation Coefficients are > 0.99.

@ Amitriptyline - Linearity/Carryover Nortriptyline Linearity/Carryover Imipramine Linearity/Carryover
Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
Level 1 50 47.5 2.3 4.8 95.0 Level 1 50 45.4 9.9 21.9 90.9 Level 1 50 47.3 5.8 12.2 94.6
Calibration Curves - 500n g/m L - 40, 000n g/ mlL Level 2 100 96.2 14.5 15.0 96.2 Level 2 100 99.8 10.1 10.2 99.8 Level 2 100 102.6 13.8 135 1026
Level 3 250 241.1 21.0 8.7 96.5 Level 3 250 244.9 29.7 12.1 98.0 Level 3 250 257.7 26.2 10.2 103.1
Level 4 1000 1029.1 70.0 6.8 102.9 Level 4 1000 1018.9 75.2 7.4 101.9 Level 4 1000 1044.2 66.5 6.4 104.4
Level 5 2000 1908.2 138.7 7.3 95.4 Level 5 2000 1935.8 94.1 4.9 96.8 Level 5 2000 1918.2 141.2 7.4 95.9
HPa H H H H H Level 6 4000 3913.0 193.7 5.0 97.8 Level 6 4000 3835.2 210.7 5.5 95.9 Level 6 4000 3977.4 2515 6.3 99.4
This improved sample preparation method allows for the quantitative measurement of the following pain - - —— e -
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management drugs in urine. The urine samples were diluted and filtered using Thompson eXtreme|FV®, - Within Run Precision Within Run Precision Within Run Precision
I Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
followed by LC/MS/MS analysis. The most critical aspects of reliable urine analysis are the reduction of E lop/loa 50 475 23 48 95.0 LoD/LoQ 50 45.4 9.9 21.9 90.9 lob/loa 50 473 5.8 12.2 94.6
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adversely impact recovery, require expensive consumables, lab equipment and use large amounts of solvent. 5 <0 1339615.0 1040545.0 6 <o 6562267 L551280.7 s <o — T o
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Thomson eXtreme |FV® (patented) offer multi-layer filtration for viscous samples and samples containing up to o Desipramine Linearity/Carryover Meperidine Linearity/Carryover
8 Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
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30% solid particulates. The filter vial consists of two parts: a filter vial outer shell and a plunger, which includes o0 e O B = %03 . 860
E Level 2 100 101.7 11.3 11.1 101.7 Level 2 100 99.4 10.4 10.5 99.4
g Level 3 250 250.9 21.8 8.7 100.4 Level 3 250 249.6 27.3 11.0 99.8
the mUItI_Iayer fllter on oneée end and da Vlal Cap on the Other end' < Level 4 1000 1044.5 83.0 7.9 104.5 Level 4 1000 1058.3 81.8 7.7 105.8
Level 5 2000 1907.2 1314 6.9 95.4 Level 5 2000 1874.7 19.8 1.1 93.7
Level 6 4000 3779.8 288.5 7.6 94.5 Level 6 4000 3806.5 176.1 4.6 95.2
Blank 0 Blank 0
[ ] Correlation Coefficient: 0.9936 Correlation Coefficient: 0.9916
Within Run Precision Within Run Precision
X e ' ’m en a Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
LOD/LOQ 50 45.2 7.1 15.7 90.3 LOD/LOQ 50 43.0 10.2 23.8 86.0
Recovery Recovery
2000 2500 3000 Sample Mean Extracted Mean Unextracted % Recovery Sample Mean Extracted Mean Unextracted % Recovery
L1 115437 187828.5 61.5 L1 33794 55726 60.6
Concentration of Standards, ng/mL lon Suppression . lon Suppession
Eq u | p ment: M eth Od . Sample Mean Extracted Mean Unextracted % lon Suppression Sample Mean Extracted ~ Mean Unextracted % lon Suppression
L1 Standard 138644.7 191306.7 28 L1 Standard 40364.3 55803.0 28
ABI 4500 Mass Spectrometer Flow Rate: 0.5 mL/min ISTD 4593416.7 7439159.0 38 ISTD 3049026.7 49271720 38
Shimadzu Prominence HPLC equipped with Mobile Phases:
Autosam p|er: SIL-20AC HT ' o . L Fig. 3 Calibration curves for Ritalinic Acid, Tapentadol, Tapentadol-O-Sulfate, and Tramadol. Correlation Coefficients are > 0.99.
A: 0.1% Formic Acid in HPLC Water
PU m ps A’ B : LC—ZO AD ) o Ritalinic Acid A Linearity/Carryover Tapentadol Linearity/Carryover Tapentadol-O-Sulfate Linearity/Carryover Tramadol Linearity/Carryover
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. . B . 0 1 /) Form IC ACld n M eth an OI Calibration Curves 00 g/ 8000 g/ Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
Communication Bus Module: CBM-20A . . Level 1 100 105.1 5.2 5.0 105.1 Level 1 100 101.1 10.0 9.9 101.1 Level 1 100 101.7 26 2.6 101.7 Level 1 100 97.3 4.1 4.2 97.3
Col 0 CTO-20A Run Time: 8.5 minutes Level 2 200 203.0 195 96 1015 Level 2 200 214.4 26.5 12.4 107.2 Level 2 200 196.6 290 148 98.3 Level 2 200 2141 270 126 107.0
olumn Lven: - ) . | - Tapentadol-O-Sulfate: r2 = 0.9936 Level 3 500 509.6 55.6  10.9 101.9 Level 3 500 536.8 55.7 10.4 107.4 Level 3 500 521.3 59.9 11.5 104.3 Level 3 500 535.7 64.3 12.0 107.1
D . DG U 20A R InJeCtlon VO ume: 15“’" <I_l Level 4 2000 2205.3 169.4 7.7 110.3 Level 4 2000 2091.2 155.3 7.4 104.6 Level 4 2000 2130.9 143.2 6.7 106.5 Level 4 2134.0 160.6 7.5 106.7
egasser: -20A; 5
® Level 5 4000 3938.5 300.7 7.6 98.5 Level 5 4000 3579.4 282.2 7.9 89.5 Level 5 4000 3858.5 222.6 5.8 96.5 Level 5 4000 3715.5 251.1 6.8 92.9
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Column: Ultra Bi P he ny| Columns (5 um 50 5 Level 6 8000 77505 3702 48 96.9 Level 6 8000 7910.8 561.8 7.1 98.9 Level 6 8000 77492 5231 638 96.9 Level 6 8000 79567 4539 5.7 99.5
§ Blank 0 Blank 0 Blank 0 Blank 0
X 2.1 mm) - Restek 5 . g . g | . . g
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Thomson eXtreme | FVv® O_Zp_m PVDEF (p/n 85531) é LOD/LOQ 100 105.1 5.2 5.0 105.1 LOD/LOQ 100 101.1 10.0 9.9 101.1 LOD/LOQ 100 101.7 26 26 101.7 LOD/LOQ 100 97.3 41 4.2 97.3
.. . . g Recovery Recovery Recovery Recovery
Thomson 48 pOSItIOh V|a| F| Iter PreSS (p/n 35010) Z Sample Mean Extracted Mean Unextracted % Recovery Sample Mean Extracted Mean Unextracted % Recovery Sample Mean Extracted Mean Unextracted % Recovery Sample Mean Extracted Mean Unextracted % Recovery
L1 164009 169392.25 96.8 L1 539185 724182.75 74.5 L1 373682 264473 141.3 L1 543309 805317.5 67.5
lon Suppression lon Suppression lon Suppression lon Suppression
1000 2000 3000 4000 5000 6000 7000 8000 9000 Sample Mean Extracted Mean Unextracted % lon Suppression Sample Mean Extracted Mean Unextracted % lon Suppression Sample Mean Extracted = Mean Unextracted % lon Suppression Sample Mean Extracted Mean Unextracted % lon Suppression
ConeeT D s tndards, ng/mL L1 Standard 176071.0 171909.0 -2 L1 Standard 541308.0 733350.3 26 L1 Standard 399838.3 271828.7 -47 L1 Standard 555218.0 814670.0 32
I ' S I P t i ISTD 3049026.7 4927172.0 38 ISTD 3049026.7 4927172.0 38 ISTD 3049026.7 4927172.0 38 ISTD 3049026.7 4927172.0 38
Fig. 4 Calibration curves for Cyclobenzaprine, Duloxetine, Normeperidine. Correlation Coefficients are > 0.99.
Calibrati . 50 / L - 4000 / L Cyclobenzaprine Linearity/Carryover Duloxetine Linearity/Carryover Normeperidine Linearity/Carryover
H H H H allibration curves - n mL - n m
* Place 400 IJ.L of 20% MeOH / 80%Water / 0.1% Formic Acid in each of the outer shells of the Thomson Filter 5 & Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy
V|a IS Level 1 50 50.9 2.8 5.5 101.8 Level 1 50 46.5 19.5 41.9 93.1 Level 1 50 42.4 7.9 18.6 84.8
Level 2 100 102.0 11.9 11.7 102.0 Level 2 100 117.6 29.6 25.2 117.6 Level 2 100 98.7 13.8 14.0 98.7
e Add 25“'— of Standard/ControI/Patient Samp|e + 10ulL of Internal Standard - Level 3 250 255.1 23.0 9.0 102.0 Level 3 250 256.9 26.3 10.2 102.7 Level 3 250 250.1 30.3 12.1 100.1
) ) ) o y Normeperidimerf-=0roets Level 4 1000 1028.5 65.1 6.3 102.9 Level 4 1000 1202.2 90.3 7.5 120.2 Level 4 1000 1038.6 81.3 7.8 103.9
 Place Thomson Filter Plu nger on top of the Thomson via |, Thomson vials —eXtreme/FV 02um PVDF, W/Pre- IS Level 5 2000 1940.1 158.7 8.2 97.0 Level 5 2000 2001.6 281.9 14.1 100.1 Level 5 2000 1943.2 113.4 5.8 97.2
SI |t Red Ca p #8553 1 . % Level 6 4000 3944.2 236.6 6.0 98.6 Level 6 4000 4312.2 704.0 16.3 107.8 Level 6 4000 3885.8 302.7 7.8 97.1
o Blank 0 Blank 0 Blank 0
. . . . =
* Press filter plunger down approximately % of the way into each of the Thomson vials. S Correlation Coefficient: 0.9956 Correlation Coefficient: 0.9714 Correlation Coefficient: 0.9919
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. . . . © LOD/LOQ 50 50.9 2.8 5.5 101.8 LOD/LOQ 50 46.5 19.5 41.9 93.1 LOD/LOQ 50 42.4 7.9 18.6 84.8
* Slowly press filter plunger the rest of the way down using the Vial Filter Press. 3
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L1 56929 423827.75 13.4 L1 72066 151473.75 47.6 L1 1021346 1136721.5 89.9
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e e S atds; g/ mL ISTD 3804612.3 11258379.7 66 ISTD 3049026.7 4927172.0 38 ISTD 1466350.0 1762964.3 17
Res UItS Fig. 5 Calibration curves for Gabapentin and Pregabalin. Correlation Coefficients are > 0.99. Fig. 6 Calibration curve for Methylphenidate. Correlation Coefficient is > 0.99
Gabapentin Linearity/Carryover Pregabalin Linearity/Carryover Calibrati C 10 / L - 800 / L Methylphenidate Linearity/Carryover
H H - - alibration Curve - n mL - n m
Calibration Curves 500ng/mL 40'000ng/m|' Sample Conc Mean SD % CV % Accuracy Sample Conc Mean SD % CV % Accuracy g g Sample Conc Mean SD % CV % Accuracy
Gabapentin: r2 = 0.9949 Level 1 500 530.8 31.9 6.0 106.2 Level 1 500 437.9 88.2 20.1 87.6 Level 1 10 9.8 0.5 5.5 98.0
This |mproved sample preparation method allows for the quantitative measurement of the foIIowmg pain i ' ' Level 2 1000 1054.5 110.4 10.5 105.5 Level 2 1000 1037.1 131 12,6 103.7 Level 2 20 200 21 10.4 99.9
z‘ Level 3 2500 2562.4 289.3 11.3 102.5 Level 3 2500 2584.5 309.3 12 103.4 < Level 3 50 51.3 4.8 9.3 102.6
. . . ofe o I
management drugs in urine, Table 1. The |mproved method utilizes the Thomson eXtreme | FV® for samp|e clean- 2 Level 4 10000 10854.8 864.0 8.0 108.5 Level 4 10000 11199.9 940.7 8.4 112 2 Level 4 200 2198 167 7.6 109.9
= Level 5 20000 19448.2 1487.7 7.6 97.2 Level 5 20000 19850.1 1511.5 7.6 99.3 _g Level 5 400 390.3 20.2 5.2 97.6
= ©
: HY : : : : H : Level 6 40000 38922.9 1949.6 5.0 97.3 Level 6 40000 39121.6 1820.6 4.7 97.8 b= Level 6 800 773.3 29.8 3.9 96.7
up significantly reducing the cost and time of per sample analysis. This method was validated for all 17 drugs in $ o - e - 2 e -
o an an e an
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% Recovery Recovery g Recovery
E Sample Mean Extracted Mean Unextracted % Recovery Sample Mean Extracted = Mean Unextracted % Recovery 2 Sample Mean Extracted Mean Unextracted % Recovery
Table 1. Drugs analyzed as part of the Pain Management Supplemental Panel in urine. 1 178829 178460.7 1002 1 530433 438834 1209 1 123282 164472 750
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Data

This validated method alleviates the need for sample clean-up by SPE or SLE
Fig.1. Mass spectrum of the 17 drugs included in the Supplemental Pain Management Panel in Urine.
thereby reducing the amount of equipment required, solvent usage and sample
preparation time. Samples are filtered by pipetting the sample into the filter
vial shell, inserting the plunger into the shell, and then pushing the plunger into A Ckn O wled em en ts
the shell. The filtration process from sample pipetting to autosampler ready
only requires 15 seconds. Benefits to the use of Thomson eXtreme|FV® include
lower cost, faster sample preparation time, less use and disposal of organic

I Health Network Laboratories - Nadine Koenig, Crystal Xander, and Melanie Stauffer
solvents.

New Method Benefits

@ @
Method # of Samples Time to complete Equipment Cost | Maintenance/Annually | Volume Solvent used | Solvent Disposal D I m
150 min. + 20 min. d
SPE 96 min min-AY 1 ~¢150,000.00 | $15,000.00 1920 mL 1824 mlL ' S C a' E‘

down/reconstitute

Analytical Associates - Dean Fritch

SLE 96 35 min. ~$11,400.00 ~$100.00 76.8 mL 0 mL (it gets dried down)
Filter Vial | 96 4 min. $500.00 $0.00 <2mL OomL

Thomson Instrument Company is not affiliated with Health Network Laboratories®,
* Significant time & money savings because lengthy wash steps are eliminated! Analyt|ca| ASSOC|ateS, Eppendorf®, or thEII’ prOdUCtS
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