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Introduction

« TL3287 was designed to contain a metabolically unstable ester.

«  When metabolized, two compounds of interest are formed, one aromatic and one aliphatic.

« This rapid metabolic instability creates a challenge in developing a rugged bioanalytical method.
All 3 compounds have vastly different polarities and ionization properties.
Early Discovery work was performed at Tandem Labs prior to the GLP project.
From this work, many of the challenges were identified and most solved.

Method

+ 500.0 pL of precipitated whole blood supernatant (treated with PMSF) was extracted.

« The HPLC system consisted of Shimadzu LC-10AD HPLC pumps used in conjunction with a LEAP
autosampler.

Sciex APl 5000™ mass spectrometers were operated in both the positive and negative ion modes
using ESI.

Suitable chromatography for injection 1 (TL3287 and the aromatic metabolite) was achieved

using 2 dimensional chromatography on a phenyl phase column and a pentafluoro-phenyl phase
column. A polarity switch from positive mode to negative mode was required midway through the
acquisition of data for each sample.
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Method (continued)

- Suitable chromatography for injection 2 (the aliphatic metabolite) was achieved using 2
dimensional chromatography on a Polar RP column and a C8 phase column.

+ The mobile phases consisted of 1% formic acid in water and 50/50 methanol/acetonitrile.

25 pL of the final extract was injected for each method.

Initial Challenges
(Determined during early Discovery work):

1. STABILITY
« Ester linkage in parent was observed to be extremely unstable in vitro.
- Careful attention to pH of sample, in order to preserve ester linkage.
Experiments:
1. Screen of multiple enzymatic inhibitors (Figure 1)
2. Test whether denaturing proteins in sample increases stability

FIGURE 1: Screen of enzymatic inhibitors

Enzymatic Inhibitor Screen
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Initial Challenges (continued)

2. IONIZATION
+ TL3287 ionizes in only positive mode
« The aliphatic metabolite ionizes in both positive and negative mode
« The aromatic metabolite ionizes in only negative mode

3. INTERNAL STANDARD
+ During early discovery level work, one nonrelated compound
(Carbutamide) was used as an internal standard for all 3 analytes.

4. POLARITY

. Steep gradient required to elute all compounds in one injection (Figure 2)
« Leads to severe carryover

FIGURE 2: Steep gradient to elute all analytes with good peak shape

- 13 w
5 TLI2ET
=0
- .
P I e - #.;4-....._?;-.-_.._1..:._....._._;!._ . .-...:.=_.;_..._......._ S
P, wa
W T of < WPUAA 18 ptarnt FCLCN T2 v o Samwn 0 v D03 270_[ 14 SABCE S5 § 1 1] o8 70114 1WD0NH_pon s (b Sgrmg [
ket i1
JR Slprate Metatobls
1
-
23 a
1 moon aar e
. A ATV e S i
oy ] [i] Fi) i) e 1 it a0
e v
WA of (WP 13 paeny (51 THLT s e S 10 (4 D03 TP_FTA TMC00 S 1 1 8] o 1700 14 “RALCRG4_mueg w7 vt Bgrayy [T
- 134
. Aromats Metatolte
§ 2o T
¥ . BN
g RO BT B Vi an L L AT AT
[ il T 283 .,‘M . i
5 -u.,-—d-J:, L T ~ —:’\H"AL J.',)-h
. .
a3 ] [} i) Fr) ] Y] a3 a1
Frea, v
W o <G 1 v STV T0 3 s Wi om0 0 000 470 1 R B0 1 1 #.’H_.E'-luﬁu_m-ru!.m‘.-— [OOoI
.
Al Cartutarmide 15}
B oase
§ 200t
1
. ¥ ] 1
O] 0] fi ] i) Er IE ] i i
[

web www.tandemlabs.com Ryan S. Alder et al. (2011)



- .
Tandem LABS Scientific Discipline. Scientific Ingenuity.

A LabCorp Company

Sample Preparation Method Development

5. SAMPLE PREPARATION SCREEN

« Early Discovery work used a protein precipitation method

+ A complete sample preparation screen was carried out to help improve method precision and
ruggedness (Figure 3)

FIGURE 3: Sample Preparation Screen
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6. CHROMATOGRAPHY DEVELOPMENT
+ Develop improved single injection method
All compounds need baseline separation to use polarity switch.
Tailing Peaks (Figure 4)
+ Dual Injection method
Due to elution order (Figure 5), we could not group positive mode analytes together
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Sample Preparation Method Development (continued)

FIGURE 4: Injection of all analytes using polarity switch
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FIGURE 5: Elution order of analytes

LC Elution order
Compound SRM/Positive ion mode SRM/Negative ion mode| using (18 column
(Polarity order)
Aliphatic metabolite 190 >172 188 =111 1
Carbutamide 272 —>156 270 =>171 2
Aromatic metabolite None 151136 3
TL3287 324172 None 4

7. LINEARITY AND CARRYOVER ASSESSMENT
+ Arange finding batch was extracted and injected to assess linearity from
0.01 ng/mL to 1000 ng/mL
+ Optimization of LC conditions to reduce LLOQ from 1 ng/mL for each analyte to 0.25 ng/mL
for TL3287 and 0.500 ng/mL for the aromatic metabolite (Figure 6)
- Istiinjection on a PFP column
- 2nd injection on a C8 column
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Sample Preparation Method Development (continued)

FIGURE 6: Dual injection method to obtain lower LLOQ (Analyte/IS pairs:
Aromatic Metabolite/BCSA; TL3287/Methadone; Aliphatic Metabolite/EDDP)
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8. SELECTIVITY EVALUATION

« Formal QC pools were tested and selectivity low QCs were tested in 10 different lots of matrix
« Accuracy and precision good for formal pools, poor for selectivity (Figure 7).

« New internal standards screened and 3 new ones were selected
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Sample Preparation Method Development (continued)

FIGURE 7: Selectivity Evaluation

Sample ID : TL3?87. Aromatic A{Iet.abolite Aliphatic n.let.abolite
% Deviation % Deviation % Deviation

Low 35 1.9 53
Low 33 8 73
Low 2 1.1 6.7
Low 1.1 *24.3 -7
Low 2.8 -1.1 13
Low -2.7 5.2 -0.7
Sel-Low -144 12.4 -113
Sel-Low 4.8 8.9 -4
Sel-Low -1.2 9.7 *-20.0
Sel-Low -144 9.6 -14
Sel-Low -4.8 10.8 *-18.7
Sel-Low -1.6 13.6 -12
Sel-Low -13.2 14.4 *-18.0
Sel-Low *215 7.5 *18.7
Sel-Low 15 *16.7 73
Sel-Low -11.2 12.8 *19.3
Medium 4 12 -1
Medium *15.0 45
Medium 6 *19.0 25
Medium 6 12 -2.5
Medium 9 12 -15
Medium 3 14 15
High 0 7 -1.5
High 1 2 -3.5
High 0 6 -3.5
High -2.2 9 -3.5
High -43 9 -2
High -33 2 -6
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Sample Preparation Method Development (continued)

9. PROBLEMS WITH ALIPHATIC METABOLITE
« Multiple QC pool preparations gave inconsistent results (Figure 8)
+ No preparation error proved by very consistent results for TL3287
Evaluated recovery (Figure 9)
Evaluated whole blood stability (Figure 10)
Precision improved by development of 2d chromatography for each injection (Figure 11)

FIGURE 8: Comparison of multiple pool preparations for the Aliphatic Metabolite

Dilution | Medium

HighQC High LTS LowQC LowlTS | LLOQQC

QC Qc
Average
(Aliphatic | 108.3 93.5 119.9 | 101.2 109 150.5 94.6
Metabolite)
Average (TL3287) 97.2 101.3 98.1 105 105.3 97.8 97.6

FIGURE 9: Recovery Evaluation
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Sample Preparation Method Development (continued)

FIGURE 10: Whole Blood Stability Evaluation
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FIGURE 11: Final Conditions (Analyte/IS pairs: Aromatic Metabolite/Aromatic Metabolite-d4; TL3287/BCSA;

Aliphatic Metabolite/Pimelic Acid)
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Results and Discussion (continued)

FIGURE 12: Accuracy and Precision stistics from final method

TL3287 Aromatic Metabolite Aliphatic Metabolite
LLOQ QC Low QC Medium QC High QC LLoQQC LowQC  Medium QC High QC LL0Q QC LowQC MediumQC HighQC

0.250ng/mL 0.750ng/mL  10.0ng/mL  100ng/mL | 2.50ng/mL 7.50ng/mL 100ng/mL 1000 ng/mL |5.00ng/mL 15.0 ng/mL 200 ng/mL 2000 ng/mL

Mean 0.241 0.744 10.3 98.5 2.55 7.85 105 1020 479 13.8 182 1880
Observed Conc.
%Bias -3.6 -0.8 3 -1.5 2 47 5 2 -4.2 -8 -9 -6
Between Run
Precision (%CV) 15 1.7 23 1.2 2.8 34 17 0 43 3.1 2.6 1.6
n 18 18 18 18 18 18 18 18 18 18 18 18
Number of Runs 3 3 3 3 3 3 3 3 3 3 3 3
Conclusion

+ Protein binding of the aliphatic metabolite complicated development.
« pH fluctuations would cause degradation of TL3287.

« Arugged method was validated with sufficient selectivity and stability in whole blood established
(Figure 12).

- Study samples were received and successfully analyzed, with ISR meeting acceptance criteria.
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