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CHALLENGE 

• Understanding metabolic fate of a molecule using early in vivo studies 

• Maximizing information from small sample volumes 

• Sensitivity for PK elimination phase and metabolite identification 

• Rapid “data turn around” 

• Simplifying data analysis and structural elucidation in complex matrices 

STUDY 

• Fasiglifam (TAK-875), GPR40 agonist developed for the treatment of Type II diabetes [1] 

• Terminated in Phase III clinical trails due to concerns regarding liver toxicity [2] 

• However, no toxicity observed in preclinical studies 

• Aim understand the DMPK of TAK 875 and identify possible toxic biotransformations 

• Blood samples (50µL) taken using tail bleed capillary sampling 

PHARMACOKINETICS 

UHPLC/MS/MS QUANTIFICATION 

Sample Preparation 

• Study plasma samples (10µL extracted using 4:1 MeCN 

protein ppt, supernatant diluted 1 / 100 in 25% Water  

UHPLC/MS/MS Methodology 

• ACQUITY™  Premier UPLC™, Xevo™ TQ-S micro MS 

• Reversed—phase chromatography, aqueous formic scid 

(0.1%) vs acetonitrile, 50 – 60% B over 0.9 mins @ 0.5ml/

min.  BEH™  C18 2.1 x 50mm, 1.7 µm, in Vacuum Jacket-

ed Column Format, temperature 60 °C 

• Positive Ion Esi, MRM 525.14 —> 121 

• MassLynx™ software,  4.2, TargetLynx™ software 

 

 

VACUUM JACKETED COLUMN 

Improved LC/MS/MS Performance Using Vacuum Jacketed Column 

• Improved Sensitivity 

• Faster Analysis 

• Improved resolution from endogenous material 

 

 

 

 

 

 

 

 

 

 

 

 

INTRAVENOUS  DATA  

ORAL  DATA  

 

 

 

Urinary excretion of fasiglifam by male and female rats following IV (5 mg/kg) 
and PO (10 and 50 mg/kg) administration. 

BIOTRANSFORMATIONS 

Plasma UHPLC-IM-MS Chromatogram 

Data Analysis Workflow 

 

 

Improved MS Spectral Quality With Drift-Time Aligned Data 
 

New, Possibly Toxic, Metabolite of Fasiglifam 

 

Summary of Biotransformations 

CONCLUSION 

• A rapid, specific, method for the quantification of fasiglifam in rat plasma using VJC UHPLC-MS-MS was 
developed [3] 
 

• Microsampling facilitated full PK profile and metabolite identification, using just 3 animal per dose group. 
 

• IV (5 mg/kg) peak plasma concentrations = 8.8/9.2mg/ml for male / female rats respectively [4]. 

  

• PO peak plasma concentrations = 12.4/12.9mg/mL (10 mg/kg) & 76.2/83.7mg/mL (50mg/kg) doses for male / 
female rats respectively.  

• T1/2 = 12.4 (male) and 11.2 h (female).Oral bioavailability was estimated to be 85-120% in males and females. 
 

• UHPLC/cIM/MS analysis of plasma identified 15 biotransformation and 3 novel metabolites of the drug 
including acyl glucuronide. 
 

• Novel a ide-chain shortened metabolite via elimination of CH2 from the acetyl side chain identified 

UHPLC-cIM-MS METABOLITE ID  

Sample Preparation 

• Plasma samples extracted using 4:1 MeCN protein 

precipitation, diluted 1 / 100 in 25% Water prior to analysis 

(10µL injected) 

UHPLC/MS/MS Methodology 

• ACQUITY  Premier UPLC , Select Series™ Cyclic™ IMS 

Mass Spectrometer 

• RPLC  using ACQUITY Premier HSS T3 C18 2.1 x 100mm 

1.7µm  column (40 °C), eluted with , formic acid  (aq) (0.1%) 

vs MeCN gradient at 0.5ml/min 40 – 70% B over 10 mins 

• Positive &  negative Ion Esi cIMS HDMSe 50 – 1200 m/z 

• Nitrogen used for ion mobility gas 

 

 

 

 

Pharmacokinetics following IV administration at  5mg/kg, and oral administra-
tion at 10mg/kg & 50mg/kg PO to male and female rats 

Method 
creation

• Creation of UNIFI library of known metabolites and 
import into method

• Addition of production for parent to the library

• Automated generation of neutral loss

• Selection of relevant metabolic routes

Screening 
known 

metabolites

• Targeted screen for m/z values of expected 
metabolites

• Review matches based on common product ions, 
neutral loss and trend plot

Reviewing for 
other drug 

related 
material

• Automated rationalization of other components 
based on plausible combinations of 
biotransformations

• Use of filters to reduce false positive based on 
drug-related properties 

Visualization 
and reporting

• Use of trend plots and summary 
tables to understand outcomes

• Automated report templating
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TAK-875 M-I glucuronide (not seen 
in neg ion data)
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ACQUITY, UPLC, Xevo, BEH, MassLynx, TargetLynx, SELECT SERIES, Cyclic and UNIFI are trademarks of Waters Technologies Corporation  


