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Dried blO_Od spots have drawn increasing attention as Ee\éersed p7hase ée;[%aﬁgogngeret %erforn*éed \I/<Vit|—r|] I? 1c(I)X2 r:jwm Desorption of dry blood spots with high organic solvent combined Dried blood spot components were separated by HILIC

a versatile means of sample collection to support BIYOVI\:/)nIeeree spgn; e Clga(r2n7 gensw)(cgﬁurmn (()Pzpkiszamwera) with HILIC separation (below) showing detection of components chromatography and the low mass region of the TOF MS

pharmacokinetic studies, with many distinctive _ , ' +/ _ with widely varied polarities: acylcarnitines (top panel), amino spectrum was monitored for the presence of metal ions.

_ _ fitted with a 2.1x5 mm guard column. Mobile phase A was water acids (middle panel), lipids (bottom panel). The ratios of amino
advantages. The mass spectrometric analysis of + 0.1% FA, and B was methanol + 0.1% FA. The SPE cartridge . ! . ' . .
_ _ _ h’d ol b th | 4 eluted wi di acid and acylcarnitine peaks are in agreement with the ratios of .
compounds eluted from dried blood spots (DBS) is a was switched in-line with the column and eluted with a gradient the spiked levels, showing that all components are desorbing from ;
well accepted technique, with the majority of of 51001 B over 9.3 min. DBS cards were prepared ffom whole the paper. : 7
: : : : : : ood spiked with 80 ng/ml nortriptyline. Nortriptyline d3 internal I Na* K+

analyses using multiple reaction monltorln_g_ on triple standard (10 ul of 20 ng/ml stock in 5% methanol + 0.1% FA) Acylcaritines 22,99 38.96

quadrupole instruments. Under these conditions, only was added by loop injection from the online DBS device during co

selected molecules of interest are detected, while DBS desorption. 0

other components from the dried blood spots are not

analyzed. However, identification  of  these _ _

components may benefit the development of new B Dried Blood Spot Desorption N 7 ;

clinical assays, or lead to improvements in the \ l

performance of established assays. Dried blood spots were desorbed with either high aqueous o 40,96
solvent (5% methanol : 95% water + 0.1% FA) for reversed C12 5 \
phase separations or high organic solvent (95% acetonitrile : 5% C10 - A R T S | i
water + 0.1% FA) for HILIC separations. The figure below shows / . 25 a0 2w W0 s 360 ws G 4k
DBS that were desorbed with either high aqueous or high organic J L Yes ce cs /\ \J \
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Mass spectra averaged from 3.1 to 3.3 min during LC-MS analysis.
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Schematic diagram of the Spark Holland dried
blood spot and solid phase extraction device
(above). PerkinElmer Axlon 2 TOF mass
spectrometer (right).
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A prototype dried blood spot (DBS) clamping device (Spark n Reversed Phase Separatlcm / l /

Holland) was used to investigate components extracted from DBS. _ _ _ / A
The device clamps a circular (2 mm) region of the DBS providing a Desorption of DBS with high aqueous solvent followed by reversed M

leak-tight region for flow-through desorption. Solid phase phase separation yielded abundant heme B (Cs,H;,N,O,4Fe). Also
extraction was performed with an ACE™ automatic cartridge identified were iron-containing heme degradants such as oxidized

exchanger and a HPD™ high pressure dispenser (Spark Holland). heme, hemoglobin a and [ subunits, peptides, lipids, and
nortriptyline at a therapeutic level (80 ng/ml).

Internal standard was added by loop injection from the online DBS s —— Lipids
device. SM (24:0) ,_SM (16:0)
1646 |l : LPC (18:0)
Accurate mass electrospray time-of-flight (TOF) MS analysis was | &5 ] - | . -~ . PC(M\Z)
performed with a PerkinElmer AxIon 2 TOF mass spectrometer, | - | - o —PC (16:0)
enabling high resolution (>12,000 FWHM) and mass accuracy up ses| 1 | - \ " A
to 2 ppm. Gradient elution was provided by a PerkinElmer Flexar - | - | - B oors || Lol Y pe (38:4)
JHPLC analytical pump. of AU P A AR SN
HILIC separations were performed on a Brownlee SPP HILIC 2.1x5 4ol 4 OPHCE Heme — Flemaglobin PE (36:4)  PE (34:1)
mm (2.7 um) guard cartridge (amino acids, lipids, electrolytes) or _
the same guard cartridge inline with a Brownlee SPP HILIC 2.1x50 Oxidized LPC (16:0) \ /
mm column (acylcarnitines). Mobile phase A was water with 0.1% Nortriptyline L
formic acid (FA) and 10 mM ammonium formate, and B was Analyte & IS \ LPC (18:0) o Rrme asae b G2 aeas e b2 as asae o
acetonitrile with 0.1% FA. DBS cards were desorbed at 0.7 ml/min \ J
for 0.75 min directly to the column, which was then switched out ol N
of line from the DBS card and a gradient of 95-75% B over 4 min 1913 e e o 2 na a0 Be 90 9z 04 a0 6 4D 42 a e S0 o0 5T sd 0 58 60 oz od HILIC separation of acylcarnitines, amino acids, and lipids. PC, phosphatidyl
was run at the same flow rate. PerkinElmer NeoBase™ high level choline; LPC, lysophosphatidyl choline, PE, phosphatidyl ethanolamine. CO, free
control cards were used for HILIC DBS samples. Base peak chromatograms of selected components desorbed from DBS with high agueous carnitine; C8, octanoylcarnitine; C18, octadecanoylcarnitine.

solvent and analyzed by reversed phase LC-TOF-MS.
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