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N, &R S B NGB T, HAE— 2
BT, WP NBIBL R SN, A iR M pHAE
NHR T AT S A A5 [ e A R s K P
TERT, TERRYESAE T A R MT P R R A
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(320nm) AT FgAF R 38 A b FH PD AR AT A 0 45 3]

1) FHHPLC 7y B 45 5

DA I8 A5 FHE 2 J5 AT AR TSR R SR 20 s Bid it
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5T, ETERBIAE SIS SR AT (R AT LA
JAERE NG R AT A 2 R ORI T3 8 T A BRIV
H.
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%) SEBIHPLCEXUHPLC SMSEL S /3R T A (HRMS)
(I BB A2 1 B FITRIE L I A S L 2458 . TELC-MS
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Determination of Pharmaceuticals from Serum

Hans Rainer Wollseifen, Johannes Brand, and Detlef Lambrecht, MACHEREY-NAGEL GmbH & Co. KG

This application note describes the determination of
pharmaceuticals from serum using solid-phase extraction
(SPE) with the hydrophilic-lipophilic balanced SPE phase
CHROMABOND® HLB for analyte enrichment and for
sample cleanup. The eluates from SPE are finally analyzed
by HPLC-MS/MS on a NUCLEOSHELL® PFP core-shell phase.

Nowadays, people suffer from various diseases, and are prescribed
many types of pharmaceuticals as part of their treatment, for
example, anesthetics, antibiotics, anticholinergics, anticonvulsants.
In order for the treatment to be successful, it is necessary to
keep controlling the levels of the pharmaceuticals to provide an
accurate dosage. This has led to an increasing demand for the
development of accurate and sensitive analytical methods to
analyze the pharmaceuticals from serum to protect human health.

Table 1: SRM transitions for the investigated pharmaceuticals

At Re.:fntion _ Q q,
yie (I:ITIS IM-HY | (Quantifier) | (Qualifier)

Atenolol 112 267.2 145.2 741
Sulfapyridine 1.72 2429 130.9 96.9
Atropine 1.81 290.2 | 1242 93.0
Sulfamerazine 1.82 265.1 156.0 91.9
Ketamine 1.87 238.2 | 1251 17941
Chlorpheniramine 2.27 2751 230.0 167.0
Sulfachloropyridazine 2.47 2851 156.0 91.9
Sulfadoxine 2.63 31141 156.0 921
Sulfamethoxazole 2.70 2541 155.8 91.8
Propanolol 2.74 260.2 | 116.2 182.9
Diphenhydramine 2.94 256.1 166.9 1521
Amitriptyline 3.04 278.2 223.0 91.0
Sulfaquinozaline 3.14 30141 156.1 921
Nortriptyline 3.32 264.2 | 2329 9141
Verapamil 3.36 455.2 165.0 150.1
Trimipramine 3.41 295.2 100.1 58.0
Carbamazepine 3.50 2371 1941 193.0
Clomipramine 3.67 315.1 86.1 58.0
Indapamide 3.77 366.1 1321 911
Ketoprofen 4.28 2551 77.0 105.0

Figure 1: Chromatogram of serum sample spiked with 10 ng/mL for
each pharmaceutical.

Solid-Phase Extraction (1)

SPE column: CHROMABOND®
MACHEREY-NAGEL REF 730921
Column conditioning: 1 mL methanol, then 1 mL water

Sample application: 1 mL spiked serum sample is passed through
the column by vacuum.

Washing: 1 mL water

Drying: 10 min with vacuum

Elution: 2 mL methanol

Eluent exchange: Eluate is evaporated to dryness at 40 °C
under a stream of nitrogen and reconstituted in 1 mL 95:5 (v)
water—acetonitrile.

HLB, 1 mL, 30 mg,

LC+GC Asia Pacific August/September 2018



Figure 2: Recovery rates for solid-phase extraction method of pharmaceuticals from serum.

Subsequent Analysis: HPLC-MS/MS (2)

HPLC column: EC 50/2 NUCLEOSHELL® PFP, 2.7 um,
MACHEREY-NAGEL REF 763532.20

Eluent A: 0.1% formic acid in water

Eluent B: 0.1% formic acid in acetonitrile

Gradient: 5-95% B in 7.5 min, 95% B for 1 min, 95-5% B in
0.5 min, 5% B for 5 min

Flow rate: 0.3 mL/min

Temperature: 30 °C

Injection volume: 5 ulL

MS/MS detection: APl 5500 (AB Sciex GmbH); ion source:
ESI; positive ionization mode; scan type: selected reaction
monitoring (SRM, for transitions see Table 1); detection
window: 90 s; curtain gas: 40 psig; ion spray voltage: 5500 V;
temperature: 500 °C; nebulizer gas: 45 psig; turbo gas:
45 psig; CAD: medium.

Results

The recovery rates show that the determination of
pharmaceuticals from serum could be carried out successfully
(Figure 2). By using SPE with CHROMABOND® HLB, it was
possible to recover nearly all pharmaceuticals from serum,
with good reproducibility on average. Regarding the different
types of pharmaceuticals, the average recovery rates were: for
anesthetics 90.8%, antibiotics 94.4%, anticholinergics 84.8%,
anticonvulsants 97.7%, antidepressants 77.4%, antihistamines
87.1%, anti-inflammatory drugs 84.1%, beta blockers 89.5%,
calcium channel blockers 107.5%, and for diuretics 87.7%.

www.chromatographyonline.com

The identification and quantification of pharmaceuticals in the
solid-phase extracts were performed using ESI-MS on an EC 50/2
NUCLEOSHELL® PFP column. The chromatogram in Figure 1
shows the results of solid-phase eluate spiked with 10 ng/mL
serum for each pharmaceutical.

Conclusion

The presented application describes a quick and convenient
method for the determination of pharmaceuticals from serum
by SPE with a hydrophilic-lipophilic balanced phase, followed by
HPLC-MS/MS analysis.

References
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2. Application No. 128200, MACHEREY-NAGEL, available from www.mn-net.
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Investigation of Iron Polysaccharide Complexes
by GPC/SEC Using RI- and UV-Detection

PSS Polymer Standards Service GmbH

Gel permeation chromatography (GPC), also known as
size-exclusion chromatography (SEC), provides an easy
and effective way to measure the molar mass distribution
and the amount of free, unbound polysaccharide in iron
polysaccharide complexes.

Iron is an essential nutrient in the human body. In case of iron
deficiency, complexes of a polysaccharide and iron are applied
as drugs to enhance low iron levels. Suitable characterization
of these complexes and their formulations are mandatory for
regulatory reasons, quality control, and research. In the present
investigation, iron polysaccharide complexes from different
sources were analyzed on a GPC/SEC system with simultaneous
ultraviolet/refractive index (UV/RI) detection.

Experimental Conditions
GPC/SEC was performed using a PSS BioSECcurity SEC system

Columns: PSS SUPREMA, 5 pm, 30 A + 2 x1000 A
(8 X 300 mm, each)
PSS SUPREMA precolumn

Eluent: 0.1 n NaNQ,, in 0.01 m phosphate buffer at
pH =7

Temperature: Ambient

Detection: UV @ 254 nm, refractive index (RI)

Calibration: PSS Pullulan ReadyCal standards

Concentration: 2 g/L for dry material, approx. 50 g/L for
formulations
Injection volume: 25 pL

Software: PSS WinGPC UniChrom 8.2

Results and Discussion

Figure 1 shows the overlay of the UV-chromatograms of the four
different samples A, B, C, and D, while the inset of the figure
shows the overlay of the simultaneously measured Rl-traces
for two of the samples (A and B), which show nearly identical
UV-traces.

An advantage of this application is that the iron polysaccharide
complex is selectively detected by the UV-detector operated at
254 nm (20-26 mL). All complexes reveal well shaped nearly
Gaussian peak shapes, indicating that the PSS SUPREMA
column combination is ideal for this molar mass separation
range. By applying a calibration curve, established using PSS
pullulan standards, the relative molar mass distributions as well
as the molar mass averages and the polydispersities are derived.

While UV-detection is sufficient to differentiate between three
of the four samples, samples A and B render identical elution

p i it ey T

= ; 'w - e " m & m

Figure 1: Comparison of the UV-traces of four different iron dextran
samples used to determine the molar mass distribution of the iron
complexes. While the UV-signals for samples A and B are nearly
identical, the inset displaying the RI-traces shows that these samples
differ in the amount of unbound polysaccharide.

profiles. However, when comparing the Rl-traces of both samples,
it becomes clear that sample A contains a significantly higher
amount of the unbound polysaccharide.

We can therefore conclude that GPC/SEC with UV- and
RI-detection does not only allow the molar mass distribution of iron
polysaccharide complexes to be determined, but also provides
information on the amount of free, unbound polysaccharide
ensuring a more comprehensive characterization of the samples.

PSS

PSS Polymer Standards Service GmbH

In der Dalheimer Wiese 5, D-55120 Mainz, Germany
Tel: +49 6131 962390 fax: +49 6131 9623911
E-mail: info@pss-polymer.com

Website: www.pss-polymer.com
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