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Recently preparative liquid chromatography (PLC) has been used more frequently to separate drugs and natural substances.
This modern separation methodologies require reliable tools that perform on a high level in terms of efficiency and
reproducibility. However, large-scale PLC easily tends to reduce the yield and purity of the product. To promote the
separation efficiency of PLC, we need to properly understand the controlling effects of the process, which may enable to
predict the process and to improve the design and operation of PLC. Progress in computer technology allows the use of
sophisticated models, provided their parameters can be measured. Some hardwares as well as softwares for PLC were
already commercially available. In this work, the separation characteristic of PLC will be reviewed and compared on both the

software and the hardware.
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Figure 1. Approximate division of pressure liquid chromatography
methods according to the preparative scale required.

Axg A2de gL @A
PeAE 2l 5ZL 2o I o]F 840
g A9 Ag, 1Y, 48, #F e FH%e £

oA avHE Aot AxE £ Ff 4¥ HAF
AFE ot s o2 WHE wE wAHEFS
AME YrEA] A EEojol @TH(13). T PLCAA FF
%‘Eﬂ“ JJr-‘%"O‘}E* FYe AZnEDHY fARFE o
& A Sk Al 29 HHSe A%
Hq EE Hléﬂ%‘“-‘i EEF0E Egetar 3UTH14-16).

PLCY fdE &%, 2E=s FYFA 2@ doEFg

Alge 7] et opyet
&

=

o
N R
o o

Korean J. Biotechnol. Bioeng., Vol. 20, No. 3

EEREN 01] W 43e 27h078 Belsst 2
B0 A AZYI AZagoRrY BY

7 oA
75 54 ¢=9 0%
g A ASE Ak A4FRY azoead
SAANT B AR ARG Fol MY FaF AE

FQge) YR AW BemE F2ETD.
22 AP PN S ¥

Resolution

Speed Load

Figure 2. Relationship of separation variables in PLC.
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Table 1. Price of softwares

Software Price Reference

HCI program * 31
ADSim/Chromatography $ 430/% 430 48/49

DryLab $ 6,450 51
ChromSword $ 6,150 52
HPLC Optimization $199 54
ACD/LC Simulator $ 995 55
EZChrom Elite $ 100 56
Chrom Perfect $ 2,000 57

*:noncommercial
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Figure 3. Comparison of experimental and calculated elution profile

of 5°-GMP (Langmuir Isotherm: a=3.86, b=0.000349, mobile phase:

20 mM potassium phosphate, 15 40 packing, Cis (Merck)).
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HPLC Optimization
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Table 2. Hardwares of PLC
Flow rate Maximum
Company (mljmin) pressure Configuration Application Characteristics . Reference
(psi)
\UV/Vis and P1I Detector ‘Pharmaceutical ‘Recycle LC for high re.so]unon
CDS (Chromatography Database System) -Food ‘Low solvent consumption
. “Chemical :
JAI 2-199 -7000  |-Auto Recycling System C. emical product Atonce used the UV and RI 60
. -Biopolymer detector
-Auto Repeat Injector System . .
. -Crude plants *24 hr automatic operation
‘Multi method column \
‘Different scale up method
- : B h el : - -
NOVASEP |250 - 250 1500 Manufacture the 1.d 50 mm - 1000 mm armaceu.tlca , Food, Chemical |[-Used the Pynamlc axial 61
column product, Biopolymer compression (DAC)
‘LC 8A liquid pump
SHIMADZ . .
U 0.1-150} 10-4200 |-SCL-8A system controller ‘Drugs ‘Recycle LC for high resolution 63
‘SPD UV spectrophometric detector
‘Waters 2487 dual wave length detector .vlt:[ll:ll:lzle millliter  injection
‘Standard 3725 injector ‘Isolate and purity microgram to at suitable inject
WATERS | 10-300| -4000 |Prep LC controller e ancpurty MICTogr: surfable myector 64
. . multi-gram quantities ‘Fraction collected and the column
-Solvent delivery unit . .
. automatically flushed prior to the
‘Integral injector panel
next run
- wcal/Bio i
-Agligent 1100 Series multi wavelength Pharmaceiu tical/Bio industry -‘Low maintenance cost
Agilent detector ‘Pathological -Saving the using tim
£ 110-100| -5880 o ‘Environmental ving g time 6
1100 Series specifications . . *Good results
. . . ‘Precision chemical
-Agligent 1100 Series Isocratic Pump
‘Polymer
*Automatic recycling system :ll::ftlr'(r)rllz;;lézlcallBlo industry
MERCK - 400 ) 'Auto.matlc {n]ectlon system Environmental ‘Recycle LC for high resolution 66
‘Multi-functional valve .. . ‘Decrease the cost
. ‘Precision chemical
‘Diode array detector
‘Polymer
-Automatic cGMP generation
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Figure 4. Equipment for recycling PLC.
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