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• Introduction to Liquid Chromatography Ultraviolet (LC-UV) 
and Liquid Chromatography Mass Spectrometry (LC-MS)

•Technology of LC-MS

• Operational Modes of MS

•MS Scan; Single Ion Recording (SIR); Multiple Reaction Monitoring 
(MRM); Parent Scan and Neutral Loss Scan

• Clinical Applications

•Newborn screening of Amino Acids and Acylcarnitines

•Immunosuppressant analysis (Sirolimus)
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1.  Fucose
2.  Galactosamine
3.  Glucosamine
4.  Galactose
5.  Glucose
6.  Mannose
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Ionization produces 
solvent ions

The solvent ions react
with analyte molecules
forming clusters

Corona 
Needle

X = Solvent Molecules e.g.H 2O, MeCN
M = Sample Molecule

Heated Nebulizer
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Examples of Mass Spectrometers (‘ ion separators ‘)Examples of Mass Spectrometers (‘ ion separators ‘)

quad

Q2
Q3Q1 fragm.

Q2
TOFQ1 fragm.

triple quad

quad-TOF

ion trap

ICR

MS/MS: with fragmentation

without MS/MS fragmentation
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SCANNING MODE: The first quadrupole mass analyzer is 
Scanning over a mass range.  The collision cell and the 
second quadrupole mass analyzer allow all ions to pass to 
the detector.

MS1 MS2
Collision

Cell

Scanning Rf only, pass all masses
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Static (m/z 315.1) Scanning

The first quadrupole mass analyzer is fixed at the mass-to-charge ratio 
(m/z) of the precursor ion to be interrogated while the second quadrupole
is Scanning over a user-defined mass range.

Argon gas
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Products

Collision cell
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The first quadrupole mass analyzer is Scanning a mass range while the 
second quadrupole is fixed, or Static , at the mass-to-charge ratio (m/z) of a 
product ion known to be common to the analytes in a mixture.
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Scanning (M-102)Scanning (M)

In a neutral loss scan the two quadrupole mass filters are Scanning
synchronously at a user-defined offset.  The neutral loss is known to be 
common to the analytes in a mixture.
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1. Wash all glassware in methanol x2 and tert-butyl methyl ether (TBME) x2.
2. Place 50 ���� L of internal standard (in methanol) into each scre w-cap glass 

tube.
3. Add 200 ���� L Sirolimus calibrator (5x concentrated in methanol)  or 200 ���� L 

methanol for patient samples.
4. Add 1.0mL blank whole blood to calibrators or 1.0mL  patient whole blood .
5. Add 2.0mL 0.1M ammonium carbonate buffer.
6. Mix thoroughly.
7. Add 7.0mL TBME and extract for 15min.
8. Transfer upper layer to clean tube and re-extract lower layer with 7.0mL 

TBME.
9. Combine TBME extracts and evaporate to dryness .
10. Redissolve residue in 5.0mL ethanol and evaporate to dryness .
11. Redissolve residue in 1.0mL ethanol, transfer to Eppendorf tube and 

evaporate to dryness .
12. Redissolve residue in 100 ���� L 85% methanol.
13. Inject 80 ���� L (equivalent to 800 ���� L whole blood ) and analyse using two

4.6mm x 250mm C18 columns connected in series (30mi n run time) .

HPLCHPLC--UV Analysis of UV Analysis of SirolimusSirolimus in Whole Bloodin Whole Blood
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The first quadrupole mass analyzer is fixed, or 
Static , at the mass-to-charge ratio ( m/z) of the 
precursor ion to be interrogated while the second 
quadrupole is Scanning over a user-defined mass 
range.
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Mass spectrum from MS1

Product ion spectrum from MS2
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MS/MS : Compound-Specific Monitoring
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