
Development	  of	  an	  MRM	  method	  
Previously	  optimized	  parameters	  (i.e.	  CE,	  DP,	  CXP,….etc)	  are	  used	  to	  construct	  the	  MRM	  

method	  for	  mass	  spec	  analysis.	  The	  LC	  system	  is	  as	  equally	  important	  to	  be	  optimized	  to	  yield	  

better	  separation	  and	  resolution.	  

ekspert TM microLC 200 system 

	  
Microflow refere to HPLC using columns whose inner diameter (ID) is ≤ 0.5 mm. 
Typical flow rates: 4-50 uL/min. 

System delay (void) volume: 1 – 3 uL 

Solvent usage decreased from ~ 2-3 Liters/week to ~ 20 mls/week 

Microflow LC has several advantages over regular LC: 
• Improve throughput: very low delay volume of system enable ultrafast gradient for LC/MS 

   without compromising  chromatography 

• Use less sample: injection system enables sub 1 uL injections and minimal sample wasted 

• Improves sensitivity (LOQ) of LC/MS and detection limits: improved ionization efficiency 

   and improved chromatographic peak capacity translate into improved sensitivity & S/N 

• Improve LC and MS uptime: lower flow rates & injection volumes provide reduced solvent  

  load on MS 

• More cost effective on mobile phases: lower mobile phase costs, including storage and disposal 

• Generates less waste 



 

MicroLC system uses new hybrid electrodes 

	  

	  

	  

ekspert TM microLC 200 interfacing with MS 
	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  

	  

	  

	  

	  



	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

The	  determination	  of	  optimum	  LC	  (Liquid	  Chromatography)	  is	  an	  important	  step	  in	  the	  
development	  of	  LC/MRM	  method.	  For	  this	  demonstration,	  LC	  conditions	  has	  already	  been	  
optimized	  and	  included	  in	  the	  method.	  	  Reverse	  Phase	  Chromatography	  (RP-‐LC)	  will	  be	  
used	  in	  which	  the	  analyte	  partitions	  between	  a	  hydrophobic	  stationary	  phase	  and	  a	  polar	  
mobile	  phase.	  Typical	  stationary	  phases	  are	  based	  on	  C18	  hydrocarbon	  chains	  attached	  to	  
silica	  particles	  through	  silyl-‐ether	  bonds:	  Si-‐O-‐CH2-‐R.	  The	  particle	  sizes	  in	  this	  application	  
are	  3	  µm	  and	  permit	  much	  higher	  chromatographic	  resolution.	  The	  mobile	  phase	  usually	  
consists	  of	  acetonitrile-‐water	  mixtures	  or	  methanol-‐water	  mixtures.	  Reverse	  phase	  
chromatography	  is	  useful	  for	  a	  range	  of	  analytes	  from	  moderately	  polar	  to	  rather	  
hydrophobic.	  	  



LC/MS/MS	  Operated	  in	  Multiple	  Reaction	  Monitoring	  (MRM)	  

	  

	  

Features:	   	  

•	  Selectivity	  and	  sensitivity	  for	  quantitation	  of	  targeted	  compounds	  

•	  Simultaneous	  multiple	  compound	  	  identification	  

	  

Selected	  Reaction	  Monitoring	  (SRM)	  for	  one	  compound	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Fixed	  precursor	  ion	   Fragmentation	   Scanning	  product	  ion	  



Key	  Parameters	  of	  Multiple	  Reaction	  Monitoring	  (MRM)	  

	  

•	  Dwell	  Time:	  	  Dwell	  time	  is	  the	  time	  spent	  acquiring	  a	  specific	  MRM	  transition	  during	  

each	  cycle.	  	  A	  very	  short	  dwell	  times	  can	  be	  used	  (5	  ms	  or	  less).	  However,	  longer	  dwell	  

times	  are	  always	  desirable	  for	  better	  signal/noise	  and	  sensitivity,	  

	  
•	  Duty	  Cycle:	  	  Duty	  cycle	  is	  the	  total	  amount	  of	  time	  spent	  monitoring	  the	  chosen	  

analytes.	  	  If	  chromatographic	  resolution	  requires	  a	  particular	  duty	  cycle	  time,	  then	  the	  

dwell	  time	  for	  each	  analyte	  measured	  in	  the	  duty	  cycle	  is	  inversely	  related	  to	  the	  

number	  of	  analytes.	  For	  example,	  if	  the	  duty	  cycle	  is	  500	  msec	  and	  there	  are	  20	  analytes	  

to	  measure,	  the	  dwell	  time	  will	  be	  25	  msec.	  

	  
•	  Cycle	  Time:	  	  The	  duty	  cycle	  time	  for	  an	  MRM	  assay	  must	  take	  into	  consideration	  

chromatographic	  peak	  shape.	  Ideally,	  the	  peak	  must	  be	  sampled	  8-‐10	  times	  as	  it	  is	  

eluted	  to	  get	  an	  accurate	  measurement	  of	  its	  area.	  So,	  if	  a	  peak	  is	  10	  sec	  wide,	  then	  the	  

sample	  time	  would	  be	  every	  1	  sec.	  For	  25	  msec	  dwell	  times,	  then	  40	  MRM	  transitions	  

can	  be	  monitored.	  



	  

	  

Ten	  to	  fifteen	  data	  points’	  collection	  across	  the	  peak	  is	  
considered	  standard	  for	  MRM.	  
	  
A	  large	  number	  of	  mass	  transitions	  can	  decrease	  sensitivity.	  





	  

	  



	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

If you have a large number of mass transitions for peaks that elute at  
different times, it is possible to use Scheduled Mass Transitions, or  
Scheduled MRM.  This type of MRM analysis searches for a specific  
mass transition at a specific time.  A different time can be entered for  
each mass transition.  Scheduled MRM lowers the cycle time  
and increases sensitivity. 
 

Scheduled MRM selected 

The detection window specifies the number of seconds that 
a particular mass transition will be measured. 

During Scheduled MRM, the mass transitions are measured 
only during the time that the corresponding molecule elutes 
from the column and not throughout the entire analysis. 

	  


