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A METHOD-DEVELOPMENT STRATEGY  THAT MAXIMIZES COLUMN LIFE:

REVERSED-PHASE HPLC OF IONIZABLE COMPOUNDS

Recommended Column

1     2     3    4     5     6     7     8     9     10    11    12    13

ZORBAX

®

Stable Bond

ZORBAX

®

Eclipse XDB

ZORBAX

®

Extend -C18

A

BBREVIATIONS

ACN  =  acetonitrile

MeOH  =  methanol

TEA =  triethylamine

TFA  =  trifluoroaceticacid

THF  =  tetrahydrofuran

Unique Selectivity

ZORBAX

®

Bonus  RP

ZORBAX

Eclipse XDB/Bonus RP

ZORBAX

Eclipse XDB/Bonus RP

ZORBAX

Extend

-

C18

ZORBAX

Extend

-

C18

ZORBAX

StableBond

ZORBAX

StableBond

Mid pH

pH 7

Mid pH

pH 7

High pH

pH 



9

High pH

pH 



9

Low pH

pH 



3

Low pH

pH 



3

pH-Range for Optimal Column life

Poorly retained

acidic compounds

[STEP 2]

SAMPLE

•Zorbax Extend-C18

• pH 10.5 (9-12); 5mMammonia, or TEA, or 

10-50mMorganic buffer, or borate buffer

• T=25°C (ambient to 40°C) 

• Adjust % MeOH  for 0.5 < k < 20

• Change bonded-phase functionality to 

Zorbax SB-CN, SB-P

henyl, or 

SB-C3 

• Restart at STEP [1] 

[STEP 2a]

[STEP 4] 

Tailing

peaks 

[STEP 1a]

[STEP 5] 

Initial separation

•Zorbax®SB-C18 or SB-C8 

• pH 2 (1-3), 20-50mMbuffer

• T=30°C (ambient to 80°C, SB-C18 to 90°C)

• Adjust % ACN for 0.5 < k < 20

[STEP 9] 

• Change organic modifier (MeOH or THF)

• Adjust % organic for 0.5 < k < 20

• Restart at STEP [2]

[STEP 3]

[STEP 1]

[STEP 5b] 

Basic compounds having

low-pH instability 

[STEP 5c]

Band spacing 

problems

[STEP 7]

• Change bonded-phase functionality to 

Zorbax 

Eclipse XDB-Phenyl or Bonus RP

• Restart at STEP [5] 

[STEP 8]

• Change organic modifier (ACN or THF)

• Adjust for 0.5 < k < 20

• Restart at STEP [6]

[STEP 5e]

Band spacing 

problems

Band spacing

problems

• Add 20mMTEA or TEA acetate

• Re-adjust pH

Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

problems 

Vary column temp., up to 80°C;

up to 90°C for Zorbax SB-C18

•Zorbax Eclipse XDB-C8 or XDB-C18

• pH 7 (6-9), 20-50 mMbuffer 

• T=30°C (ambient to 40°C)

• Adjust % MeOH for 0.5 < k < 20

• Change organic modifier (ACN or THF)

• Adjust for 0.5 < k < 20

Try different HPLC mode.  Call Agilent Technologies Technical Support (800) 227-9770.

[STEP 6]

[STEP 6a]

Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

problems 

Band spacing

problems

Band spacing

problems

Band spacing

problems

Band spacing

problems

Band spacing

problems

[STEP 5d]

Vary temperature within 

recommended range for 

bonded phase

[STEP 10]

Vary temperature within 

recommended range for 

bonded phase

Band spacing

problems 

Band spacing

problems 

Band spacing

problems 

Band spacing

problems

[STEP 10a]

BASIC COMPOUNDS (Ion Pairing)

• Use MeOH organic modifier, 

25-50 mMhexane sulfonic acid, 

10 mMpH 



3 buffer

• Adjust % MeOH for 0.5 < k < 20

Poorly retained

basic compounds

[STEP 1b]

[STEP 1e]

[STEP 1c]

Band spacing

problems

Band 

spacing

problems

• Change organic modifier

(ACN or THF)

• Adjust for 0.5 < k < 20

Increase or decrease 

% of organic modifier 

by 5% (v/v)

Vary temperature within 

recommended range 

for bonded phase

[STEP 1d]

Poor retention or

band spacing

problems 

[START]

Band spacing

problems 

Band spacing

problems 

Band spacing

problems 

Band 

spacing

problems

• Change organic modifier

(ACN or THF)

• Adjust for 0.5 < k < 20

Increase or decrease 

% of organic modifier 

by 5% (v/v)

Vary temperature within 

recommended range 

for bonded phase

Band spacing

problems 

OR

OR

ACIDIC COMPOUNDS (Ion Pairing)

• Use MeOH organic modifier, 

25-50 mMtetrabutylammonium

phosphate, 10 mMpH 



7 buffer

• Adjust % MeOH for 0.5 < k < 20
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A METHOD-DEVELOPMENT STRATEGY  THAT MAXIMIZES COLUMN LIFE:

REVERSED-PHASE HPLC OF IONIZABLE COMPOUNDS

Recommended Column

1     2     3    4     5     6     7     8     9     10    11    12    13

ZORBAX

®

Stable Bond

ZORBAX

®

Eclipse XDB

ZORBAX

®

Extend -C18

A

BBREVIATIONS

ACN  =  acetonitrile

MeOH  =  methanol

TEA =  triethylamine

TFA  =  trifluoroaceticacid

THF  =  tetrahydrofuran

Unique Selectivity

ZORBAX

®

Bonus  RP

ZORBAX

Eclipse XDB/Bonus RP

ZORBAX

Eclipse XDB/Bonus RP

ZORBAX

Extend

-

C18

ZORBAX

Extend

-

C18

ZORBAX

StableBond

ZORBAX

StableBond

Mid pH

pH 7

Mid pH

pH 7

High pH

pH 



9

High pH

pH 



9

Low pH

pH 



3

Low pH

pH 



3

pH-Range for Optimal Column life

Poorly retained

acidic compounds

[STEP 2]

SAMPLE

•Zorbax Extend-C18

• pH 10.5 (9-12); 5mMammonia, or TEA, or 

10-50mMorganic buffer, or borate buffer

• T=25°C (ambient to 40°C) 

• Adjust % MeOH  for 0.5 < k < 20

• Change bonded-phase functionality to 

Zorbax SB-CN, SB-P

henyl, or 

SB-C3 

• Restart at STEP [1] 

[STEP 2a]

[STEP 4] 

Tailing

peaks 

[STEP 1a]

[STEP 5] 

Initial separation

•Zorbax®SB-C18 or SB-C8 

• pH 2 (1-3), 20-50mMbuffer

• T=30°C (ambient to 80°C, SB-C18 to 90°C)

• Adjust % ACN for 0.5 < k < 20

[STEP 9] 

• Change organic modifier (MeOH or THF)

• Adjust % organic for 0.5 < k < 20

• Restart at STEP [2]

[STEP 3]

[STEP 1]

[STEP 5b] 

Basic compounds having

low-pH instability 

[STEP 5c]

Band spacing 

problems

[STEP 7]

• Change bonded-phase functionality to 

Zorbax 

Eclipse XDB-Phenyl or Bonus RP

• Restart at STEP [5] 

[STEP 8]

• Change organic modifier (ACN or THF)

• Adjust for 0.5 < k < 20

• Restart at STEP [6]

[STEP 5e]

Band spacing 

problems

Band spacing

problems

• Add 20mMTEA or TEA acetate

• Re-adjust pH

Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

problems 

Vary column temp., up to 80°C;

up to 90°C for Zorbax SB-C18

•Zorbax Eclipse XDB-C8 or XDB-C18

• pH 7 (6-9), 20-50 mMbuffer 

• T=30°C (ambient to 40°C)

• Adjust % MeOH for 0.5 < k < 20

• Change organic modifier (ACN or THF)

• Adjust for 0.5 < k < 20

Try different HPLC mode.  Call Agilent Technologies Technical Support (800) 227-9770.

[STEP 6]

[STEP 6a]

Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

problems 

Band spacing

problems

Band spacing

problems

Band spacing

problems

Band spacing

problems

Band spacing

problems

[STEP 5d]

Vary temperature within 

recommended range for 

bonded phase

[STEP 10]

Vary temperature within 

recommended range for 

bonded phase

Band spacing

problems 

Band spacing

problems 

Band spacing

problems 

Band spacing

problems

[STEP 10a]

BASIC COMPOUNDS (Ion Pairing)

• Use MeOH organic modifier, 

25-50 mMhexane sulfonic acid, 

10 mMpH 



3 buffer

• Adjust % MeOH for 0.5 < k < 20

Poorly retained

basic compounds

[STEP 1b]

[STEP 1e]

[STEP 1c]

Band spacing

problems

Band 

spacing

problems

• Change organic modifier

(ACN or THF)

• Adjust for 0.5 < k < 20

Increase or decrease 

% of organic modifier 

by 5% (v/v)

Vary temperature within 

recommended range 

for bonded phase

[STEP 1d]

Poor retention or

band spacing

problems 

[START]

Band spacing

problems 

Band spacing

problems 

Band spacing

problems 

Band 

spacing

problems

• Change organic modifier

(ACN or THF)

• Adjust for 0.5 < k < 20

Increase or decrease 

% of organic modifier 

by 5% (v/v)

Vary temperature within 

recommended range 

for bonded phase

Band spacing

problems 

OR

OR

ACIDIC COMPOUNDS (Ion Pairing)

• Use MeOH organic modifier, 

25-50 mMtetrabutylammonium

phosphate, 10 mMpH 



7 buffer

• Adjust % MeOH for 0.5 < k < 20
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ABBREVIATIONS



ACN 	= 	acetonitrile

MeOH 	= 	methanol

TEA	= 	triethylamine

TFA 	= 	trifluoroacetic acid

THF 	= 	tetrahydrofuran





























Band spacing 

problems 











Band spacing 

problems 
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A METHOD-DEVELOPMENT STRATEGY THAT MAXIMIZES COLUMN LIFE: 

REVERSED-PHASE HPLC OF IONIZABLE COMPOUNDS



Recommended Column

1     2     3    4     5     6     7     8     9     10    11    12    13

ZORBAX® Stable Bond

ZORBAX® Eclipse XDB

ZORBAX®  Extend - C18



Unique Selectivity

ZORBAX®  Bonus  RP

ZORBAX

Eclipse XDB/Bonus RP

ZORBAX

Extend-C18

ZORBAX

StableBond

Mid pH

pH 7

High pH

pH 9

Low pH

pH 3

pH-Range for Optimal Column life













Poorly retained

acidic compounds

[STEP 2]



























SAMPLE

		Zorbax Extend-C18

		pH 10.5 (9-12); 5 mM ammonia, or TEA, or 10-50 mM organic buffer, or borate buffer

		T=25°C (ambient to 40°C) 

		Adjust % MeOH  for 0.5 < k < 20



		Change bonded-phase functionality to Zorbax SB-CN, SB-Phenyl, or SB-C3 

		Restart at STEP [1] 





[STEP 2a]

[STEP 4] 

Tailing

 peaks 

[STEP 1a]

[STEP 5] 

Initial separation

  

 

 

		Zorbax® SB-C18 or SB-C8 

		pH 2 (1-3), 20-50 mM buffer

		T=30°C (ambient to 80°C, SB-C18 to 90°C)

		Adjust % ACN for 0.5 < k < 20



[STEP 9] 

		Change organic modifier (MeOH or THF)

		Adjust % organic for 0.5 < k < 20

		Restart at STEP [2]



[STEP 3]

[STEP 1]





[STEP 5b] 

Basic compounds having

low-pH instability 

[STEP 5c]



[STEP 7]





		Change bonded-phase functionality to Zorbax Eclipse XDB-Phenyl or Bonus RP

		Restart at STEP [5] 



[STEP 8]



		Change organic modifier (ACN or THF)

		Adjust for 0.5 < k < 20

		Restart at STEP [6]



[STEP 5e]

Band spacing

problems

		Add 20 mM TEA or TEA acetate

		Re-adjust pH



Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

   problems 

Vary column temp., up to 80°C;

up to 90°C for Zorbax SB-C18

		Zorbax Eclipse XDB-C8 or XDB-C18

		pH 7 (6-9), 20-50 mM buffer 

		T=30°C (ambient to 40°C)

		Adjust % MeOH for 0.5 < k < 20



		Change organic modifier (ACN or THF)

		Adjust for 0.5 < k < 20



Try different HPLC mode.  Call Agilent Technologies Technical Support (800) 227-9770.

[STEP 6]





[STEP 6a]

Increase or decrease % of

organic modifier by 5% (v/v)

Band spacing

   problems 





Band spacing

problems

Band spacing

problems





Band spacing

problems

Band spacing

problems

Band spacing

problems

[STEP 5d]

Vary temperature within recommended range for bonded phase

[STEP 10]



Vary temperature within recommended range for bonded phase



Band spacing

   problems 





Band spacing

   problems 

Band spacing

   problems 



Band spacing

problems

[STEP 10a]

	BASIC COMPOUNDS (Ion Pairing)



		Use MeOH organic modifier, 

25-50 mM hexane sulfonic acid, 

10 mM pH £ 3 buffer

		Adjust % MeOH for 0.5 < k < 20





Poorly retained

basic compounds

[STEP 1b]



[STEP 1e]

[STEP 1c]







Band spacing

problems

Band 

spacing

problems



		Change organic modifier

  (ACN or THF)

		Adjust for 0.5 < k < 20





Increase or decrease % of organic modifier by 5% (v/v)







Vary temperature within recommended range for bonded phase

[STEP 1d]



Poor retention or

band spacing

problems 

[START]



Band spacing

   problems 

Band spacing

   problems 

Band spacing

   problems 





Band 

spacing

problems



		Change organic modifier

  (ACN or THF)

		Adjust for 0.5 < k < 20





Increase or decrease % of organic modifier by 5% (v/v)







Vary temperature within recommended range for bonded phase

Band spacing

   problems 







OR







OR

	ACIDIC COMPOUNDS (Ion Pairing)



		Use MeOH organic modifier, 

25-50 mM tetrabutylammonium phosphate, 10 mM pH  7 buffer

		Adjust % MeOH for 0.5 < k < 20
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