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Angiotensin I as model

• Decapeptide

• Prohormone

• Precursor to Angiotensin II

• Part of the renin-angiotensin-
aldosterone system (RAAS)

• Hormone system

• Regulates blood pressure, fluid and 
electrolyte balance, and systemic 
vascular resistance



Peptide synthesis

• Formed by condensation of single amino 

acid derivates

• Solid Phase Peptide Synthesis (Merrifield)

• Amino acid sequence chained to 
resin beads

• Beads are filtrated

• Peptides are cleaved off

• Crude is purified and analyzed

• Analytical HPLC

• Preparative HPLC

Peptide

Impurities Impurities



Purification method development
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Pump

Thermostat

Flow cell
Diode array 

detector

Autosampler



Analytical method
Parameter Settings

Run time 12.5 min

Flowrate 1.2 ml/min

Eluent A H2Odd+ 0.1% TFA

Eluent B Acetonitrile + 0.1% TFA

Gradient Time B %

0 min 10

8 min 100

10 min 100

10.02 min 10

12.5 min 10

Parameter Settings

Injection volume 10 µl

Detection mode UV

Wavelength 220 nm

Data rate 10 Hz

Column Eurospher II 100-5 C18

150 x 4 mm

Column temperature 25 °C

C18, 100 Å → short peptide

TFA → acidic IEP  

 



Overview Gradient

Angiotensin I

150 x 4.6 mm, 5 µm



Backpressure

1.2 ml/min

5 µm

15 µm

10 µm

20/45 µm

Larger particles

• Lower bp

• Lower costs

• Lower resolution

  

 



Particle size scaling 5 → 10 µm

150 x 4.6 mm, 5 µm

150 x 4.6 mm, 10 µm



Focus gradient

150 x 4.6 mm, 10 µm



Volume overload

150 x 4.6 mm, 10 µm

100 µl
50 µl
25 µl
10 µl

5 µl

1 mg/ml



Linear Scale-up concept

Increase particle 
keep diameter, 

length

Equal length keep particle, length 
increase diameter

Step 1 Step  2



Linear scale up: Scale up factor =  (ID2
preparative / ID2

analytical)

Scale up factor = (20 mm2 / 4.6 mm2) = 18.9 

Linear Scale-up

Column Dimensions                

[mm]

Scale Up Factor Loadability                       

[mg]

Flow Rate                         

[ml/min]

150 x 4.6 1 1-4 1

150 x 20 18.9 20-80 19

150 x 30 42.5 40-160 43

150 x 50 118 80-350 118



KNAUER HPLC Method Converter

Free download



UV detector

Fraction 

collector

Injection valve

HPG 50ml/min pump

AZURA Semi - Preparative system



               

Preparative run

• ID 20 mm

• 30 ml/min

• 2 ml sample



Analysis pooled fractions

150 x 4.6 mm, 5 µm

50 µl

10 µl

Purity 70% → 99 %



Conclusion
• Purified peptide crude from 70 to 99% purity

• Processed 2 mg sample in under 10 min. 1.4 mg product

• KNAUER provides various, scalable solutions for peptides purification

Scale-Up

Semi – preparative scale

Up to ID 20 mm, 30 ml/min



Conclusion
• Purified peptide crude from 70 to 99% purity

• Processed 2 mg sample in under 10 min; 1.4 mg product

• KNAUER provides various, scalable solutions for peptides purification

High flow rate

Up to ID 100 mm, 800 ml/min

High sample throughput

Automated injection/collection
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