Comparison of Blood Microsampling Techniques for Discovery PK Studies in Rats:
Capillary Microsampling (CMS) and a Dried Matrix Microsampling Device
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The capillary microsampling (CMS) method is described and shown

® Test Compound: Fluoxetine ] _ Overall, these studies provide additional data that blood
to be useful for rat drug discovery PK studies. An alternative microsampling -~ P : ® Test Compound: Fluoxetine CMS is a valuable approach for serial blood sampling from
procedure using Mitra, a dried blood sampling device is also shown for ' At the

<on. Both 4 based ¢ tail vor i g time of _ L\ ' discovery rat PK studies. The first fluoxetine study used the 8-pL
?c?ur?wzigsv(\)/g}k V?/e”%‘?‘;zt ‘éirsso"\‘/’grr; pissear:&% ail vein sampling and were sample ® Animal: SD Rats, Male (N=4) N LY ® Animal: SD Rats, Male (N=4) CMS blood sampling method with dilution at the time of sample
' ' ‘ s collection because this was the sampling methodology that we
: demonstrated previously to be useful for discovery PK studies in
PO/ 10 mg/kg of Fluoxetine the mouse [4]. These data also support recent studies reported by
Jonsson et al. [1] and Dillen et al. [3] that successfully
® Sample Time: 05,1, 2, 3,4,6, 8, 10, 24, 30, 48 demonstrated the application of blood CMS to support rat PK or TK
A\ hours studies. Using this method as the reference method, allowed us to
220 [LCIINGE olfei) SElilzls 1 W\ S compare it in the second study with the PK profile results that were
The described Mitra procedure would be useful when collecting dried blood protein precipitation ' > ssay oy - . : : 3 . . : : obtained from the Mitra dried blood sampling method. The PK
® Sampling Method: (a) 10 uL whole blood from tail vein N ® Sampling Method: (a) 8 uL CMS sample from tail vein

samples is important. The results from the Mitra samples were very similar to _ _ : _ _ _ profile and PK results obtained from the two sampling methods
those obtained from blood CMS. * Photo selected from “Capillary Microsampling of Liquid Matrices” poster by Ove (b) 8 uL CMS sample from tail vein 1. bhotoe selected from Phenomenex poster Before (left) and after (right) (b) 10 uL Mitra sample from tail vein
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The described CMS procedure has multiple advantages:

® Only 8 uL blood sample required for each timepoint

e Addition of dilution solution (25% ACN in water) at time of sampling : 8.0 pL blood + 72 pL of 25% ACN/wat
stabilizes the sample quickly

® Sample can be frozen and more than one aliquot can be taken from each ¢ Blood sample analysis ® Sample Time: 05,1, 2, 3,4,6, 8, 10, 24, 30, 48 hours
sample

® Route/Dose: PO/ 10 mg/kg of Fluoxetine ® Route/Dose:
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In an effort to reduce the number of laboratory animals The CMS sample was vortexed in the sample tube to Prepare STDs and QCs in fresh control rat blood ® The results obtained for each sample set (CMS and Mitra) were
needed for a discovery pharmacokinetic (PK) study, the allow the blood to mix with the dilution solution at the time of Fluoxetine Blood Mean Concentration vs Time Fluoxetine Mean Blood Concentration vs Time compared for both fluoxetine and norfluoxetine. There was very
pharmaceutical industry has started to utilize microsampling sampling. The CMS samples were then frozen until assayed. Use Mitra device to sample STDs and QCs (touch tip to sample) Fluoxetine good agreement in the PK results from the CMS samples and the

methods for rodent studies [1-4]. Blood microsampling can be The assay utilized standard protein precipitation of a 25-uL ; IRT—— Fuoretie S ToVen 84 OUS ol [RaoMs, 10 i Mitra samples for both fluoxetine and norfluoxetine. For fluoxetine
defined as a blood sample with a volume of less than 50 pL. aliquot of the diluted blood samples. The blood calibration curve ~ Parameter Rl B

. e —e=TlVon, 104 Mira Diluted at and norfluoxetine, the AUC and Cmax values based on CMS were
- i i : B— o Sample time ithin 15% of the AUC and Cmax values based on the Mitra
Capillary microsampling (CMS) has emerged as one of the and QC samples were prepared in the range of 1.00 to 10,000 CMS_| Blood S \évallml lin TBoth methods were eaxsvtouim lement for the slam le
simplest ways to collect blood microsamples. Recently, Mitra™, ng/mL by spiking the appropriate working solutions into control ng/mL W | 306 - 3 collerc):tio?\. o ytoimp P

an alternative device for collecting dried blood samples, has rat blood. For the analysis of the CMS samples, the prepared hours 250 | 300 Extract Mitra tips with 200 pL of IS solution in 50%ACN- P-

become available. The Mitra device can be used to collect 10 rat blood calibration curve and QCs were diluted 1:10 with 25%

tin 4.44
hours 410 | 348 50%MeOH for 1 hour while vortex-shaking at 1750 rpm
uL of blood as a dried blood sample [5-7]. This study reports ACN in water to yield a calibration curve and QCs in diluted discovery rat PK studies and should be applicable as well to rat

ng*hours/mL | 2980 2740
the results obtained from a comparison of these devices to blood in the range of 0.10 to 1,000 ng/mL. The analysis was - Transfer 50 pL supernatant and dilute with 100 pL of water . ' = ' ; PK/PD and TK studies.

determine the utility of these two different modes of blood performed via HPLC-MS/MS procedures using a Sciex API e Time
microsampling in rats.
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Mitra sampling could also be used for serial sampling in discovery
6500 mass spectrometer. Inject 5 pL for LC/MS/MS analysis rat PK studies when collecting dried blood samples is needed.
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Study 1: blood was sampled from the tail vein of each rat in two Alocine

ways: (1) using an 8-uL capillary and (2) collecting a standard whole
blood sample.

—+—Tail Vein, 8 yL CMS

Study 2: blood was sampled from the tail vein of each rat in two el W st
ways: (1) using an 8-uL capillary and (2) using a Mitra blood sampling - ° el
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The CMS sample was diluted with 72 L of a dilution solution (25% 00 R 11100 = U : »
. . . . . . ime, min i 01 02 03 04 05 O€ 07 03 oOf 1 1 |.: 13 14 .15 16 17 11 ‘92.0 21 22 23 24 15
acetonitrile in water) as part of sample collection. The Mitra sample was ) Ans, I Time (h)
air dried for two hours as part of sample collection.
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Note: LOQ assay based on the analysis of a 0.1 ng/mL diluted blood standard. Time, min




