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Biochemical

Extracting Drugs from Biological Fluids, Using
ENVI-Carb SPE Tubes and GC Analysis
C. Szafranski and L. Nolan, Sample Handling, Supelco, Bellefonte, PA, USA

Carbon-based ENVI-Carb solid phase
extraction tubes have low back- ground
for extracting cocaine from urine.

Solid phase extraction (SPE) has long been
an accepted sample preparation tool for
extraction and purification of drugs from
biological fluids. Specifically, SPE tubes
packed with bonded silicas, such as
octadecyl (C18)-modified silica, are used
most often for these extractions. One major
disadvantage of bonded silica SPE tubes is
the large amount of interfering
compounds extracted in addition to the
drug. Adsorption of endogenous species
via interactions with the bonded phase or

than on interactions with its functional
groups, as bonded silica packings do.
Therefore,  ENVI™-Carb material offers a
different selectivity for organic
compounds compared to silica-based
materials. We have found that the ENVI-
Carb material has a special affinity for a
broad range of compounds (polar and
nonpolar) from aqueous solutions and can
be used in extractions of biological fluids.

This study illustrates typical backgrounds
observed by gas chromatography (GC)
analysis of urine blanks and a cocaine-
spiked urine sample, processed through
ENVI-Carb SPE tubes. Two solvents were
used to determine the best method of
eluting cocaine from the tube, without
eluting unwanted sample components.
Cocaine-spiked serum also was extracted
with ENVI-Carb tubes, with favorable results
(chromatography not shown here).

Figure B. Cocaine-Spiked Urine
with ENVI-Carb SPE Tubes

Sample: 1mL of urine (diluted: 5 parts urine,
2 parts buffer — 0.1M KH
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with  10M KOH), spiked with
cocaine at 10µg/mL

SPE Tube: ENVI-Carb, 250mg
Cat. No.: 57088
Column: PTE-5, 30m x 0.25mm ID,

0.25µm film
Cat. No.: 24135-U

Oven: 50°C (2 min) to 300°C at 15°C/min
Carrier: helium, 20cm/sec

Det.: FID, 300°C
Inj.: 1µL, splitless, 250°C
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Figure A. Urine Blanks with
ENVI-Carb SPE Tubes

Sample: 1mL of urine (diluted: 5 parts urine,
2 parts buffer — 0.1M KH
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with 10M KOH)
SPE Tube: ENVI-Carb, 250mg

Cat. No.: 57088
Column: PTE™-5, 30m x 0.25mm ID,

0.25µm film
Cat. No.: 24135-U

Oven: 50°C (2 min) to 300°C at 15°C/min
Carrier: helium, 20cm/sec

Det.: FID, 300°C
Inj.: 1µL, splitless, 250°C
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the silica backbone often leads to dirty
extracts. Chromatograms from these
separations can be congested.

Carbon-based SPE materials, used
extensively for environmental
applications, may provide an alternative to
the silica-based SPE tubes for drug analyses.
Pure graphitic carbon retains an analyte
based on its molecular structure, rather

Figure A shows two analyses of a urine
blank prepared with an ENVI-Carb SPE tube.
One analysis uses methanol (MeOH) as
the elution solvent. The same tube was
then eluted with methylene chloride
(MeCl2). The MeOH chromatogram is very
congested, exhibiting a large amount of
unwanted extractables. The MeCl2
chromatogram shows fewer interferences.

Unlike its performance with C18-bonded
silica SPE tubes, MeOH does not elute
cocaine from ENVI-Carb tubes. This allows
unwanted compounds to be washed out
of the tube, then the cocaine to be eluted
with MeCl2. Using MeOH first dries the
tube and, therefore, improves GC analysis
of the MeCl2 extract.

An analysis of a cocaine-spiked urine
sample is shown in Figure B. This
chromatogram provides a distinct cocaine
peak and very few interferences.

Combining the unique selectivity of ENVI-
Carb SPE tubes with the proper elution
method can provide an excellent
alternative to bonded silica SPE tubes for
clinical and toxicological applications.

Ordering Information:

Description C at. No.

ENVI-Carb SPE Tubes, 250mg
3mL, pk. of 54 57088
6mL, pk. of 30 57092
Cocaine HCI Standard
1mg/mL in 1mL methanol

C1528-1ML
PTE-5 Fused Silica Capillary Column
30m x 0.25mm ID, 0.25µm film

24135-U

ENVI and PTE are trademarks of Sigma-Aldrich Co.

Fused silica columns manufactured under HP US Pat. No.
4,293,415.


