
RapidlySeparate SmallMoleculesfromBiologicalMatrices

Restricted Access Media (RAM)
DIrect Injection HPLCColumns

HPLCandLC-MSanalysisof small molecules contained
within abiological matrix canbe adifficult and time-
consuming task.Theanalysisoften involvesmulti-step
pretreatment proceduresincluding centrifugation,
extraction and filtration. RestrictedAccessMedia(RAM)
Direct Injection columns separatesmallmolecules in
the presenceof much largeranalyteswithout extensive
samplepretreatment. Youcan,therefore, directly inject a
variety of complex samplematriceswithout prior sample
clean-up for the separationand detection of drugs,drug
metabolites, peptides and other analytes.

Advantages
• Eliminatesmultiple samplepre-treatment steps:RAM
Direct Injection reducesthe number of stepsfor sample
preparation

• Usefor varietyof samplematrices:Efficient in the analysis
of drugs,drug metabolites, peptides, and other analytesin
matrices suchasplasma,serum,whole blood, urine, plant
and tissueextract, food and beverage,and environmental
samples

• Compatible with automated sample processing:HPLC
columnsallow for automation, making it possible to
processmany samplesat once

• Reducespotentially dangeroussamplehandling:Sample
handling issignificantly reduced,reducing the workers’
exposure to dangerous samples suchasplasma,serum,
urine and environmental samples

• Reducesofbiohazardouswaste:RAMDirect Injection
columns limit the creation of unnecessarybiohazardous
waste eliminating SPEdiskwaste

• Lowerscost:Becauseof the benefits described above, RAM
Direct Injection often offers the lowest costsolution



ISRP Dimensions CATal o g #

Pinkerton, GFFII 5 cm x2.1mm 1-731469-300
Pinkerton, GFFII 5 cm x4.6mm 1-731470-300
Pinkerton, GFFII 15 cm x4.6mm 1-731471-300
Pinkerton, GFFII 25 cm x4.6mm 1-731472-300
GuardReplacement, GFFII N/A 1-731474-300
Guard Replacement Kit, GFFII 10 cmx 3mm 1-731475-300

RAMColumns

Contact usto learn more about RAM’sISRPcolumnsandother RAMproducts.

RAM’sInternal SurfaceReversePhase(ISRP)material wascreated specifically
for the direct analysisof drugs in serumwithout extensivesamplepreparation.
Theresult wasanew phasethat allows for chromatographic separations
without interference by protein adsorption. Theefficacy of the GFFIIphases
hasbeendemonstrated in avariety of applications, including the study of
drugs,their metabolites, and the resolution of peptides.

RAMISRPStructure
Continuing product improvement efforts resulted in the development of the ISRPGFF
II,asecondgeneration phasewith an improved bonding processthat resulted in the
following improvements:
• Increasedsample retention
• Higher column efficiency
• Greaterbatch-to-batch reproducibility

Optimizing Selectivity
Manyvariablescanaffect the selectivity of the ISRPphase,including:
• Mobile PhaseComposition: Thenature of ISRPanalytesrequires

that mobile phasesconsistof abuffer with varying degrees
of modification. Modifiers caninclude acetonitrile,methanol,
isopropanol, and tetrahydrofuran.

• Caution:too much modifier canresult in matrix precipitation.
• pH:ThepHof the mobile phasecanbe controlled to avoid

protein denaturing and to enhanceselectivity. ThepH range
of the column isbetween 2.5and 7.5;however,within the
optimal pH rangeof 6.0to 7.5,both the proteins and the glycine
outer surface take on anegative charge. Asa result, negatively
charged proteins are repulsed by the outer phase,and pass
quickly through the column.

• Temperature:Separationscanalsobe optimized by varying
column temperature. Lower temperatures havebeen shown to
result in increasedretention and selectivity.
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