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SEPARATION TECHNOLOGY

Introduction Loadability (1)

Insulin (MW 5,700) in preparative

Impact of Pore Size on Efficiency (1)
Angiotensin Il (MW 1,046) in analytical

Optimum Packing Conditions for 50 mml.D. DAU Column Preparative Separation of Insulin (2)

Reversed-phase HPLC is an invaluable tool also for the analytical and

: _ _ _ ) al al Packing conditions
preparative separation of peptides and proteins. Owing to the availability

Loadability of insulin

_ _ _ : d Packing material O : YMC * GEL ODS-A (15um, 120A) 250000 ARG
of different pore sizes and particle sizes, the alkyl-bonded silica gel Weight of packing material [I: 250 g R Sttonaryprasedce YMC * GEL C8 (15um, 200A) Loaded : Purity Recovered Recovery
product; are ecor_womlcally the first choice for both analytical and Column sizel] - 200 x 50 mml|.D. % 200000 - Paidesize D gm amount/mg : /% amount / mg [ %
preparatlve SeparathnS PaCklng pressureD : 64 MPa ..% EllowrtatDeD io th/.m/ir_1rFA. 1.00/01
In purification of peptides and proteins, dynamic axial compression Slurry solvent[ - 100% methanol o 150000 D '5) aceonirie | TPAI000D) 100 mg 200 mg 400 mg 500 . 990 441 38.9
system is the most useful method to purify the compound. Using the DAC Concentration of slurryl]  : 35% S 100000k 0= 120A | peauren caro plates/m: 47100 plates/m: 36000 plates/m: 30200
column, it is easily fractionated by changing the separation conditions. N | | | k5 —- 200A === 700 . 99.3 561 80.7
(e.g. packing material, column length, column volume, etc) We reported HPLC conditions for inspection of packing procedure = 500001 300A UUE> UUE> \ '
that choosing optimum pore size of gel gave good peak shape and Eluentl - methanol / water (85/15) - : — , . . — | | | | | |
separation in analytical scale. Based on the results, we applied the Flow ratel] 150 mL/min 0 505 006 071 025 05 T 2 5 10 min 5 10 min 5 10 min W Choosing the optimum gel, high purity and high yield of
analytical conditions to preparative/process scale separation. Effective Tempe_ratureD : ambient Loaded amount (mg) - coumn size [ 750 x 50 mmi.D. recovered insulin was obtained.
separation was obtained similarly to the analytical separation of peptides Detectiont] - UV at 254 nm gr%tghi(r)o g]sguﬁagﬁ; atrizglugg I:ler:\ltl?osnhapes cueni)Avaler TEAO00D) B Effective separation was obtained similarly to the analytical
and proteins. Samplel] 1 1. Toluene W 120 A pore size is most efficient at all the loading levels. P y P ' B e A separation. It could be scaled up to gram scale purification.
[] 2. Methyl benzoate 5 9 Detectiond  : UV at 220 nm 13 17
New Dynamic Axial Compression Column Reproducibility of Repacking the Gel Impact of Pore Size on Efficiency (2) Loadability (2) Conclusions
- DAU series - | . Ny Insulin (MW 5,700) in analytical Ovalbumin (MW 45,000) in preparative
" | 500000 W After 7 times repacking procedure, peak shapes and column
B Easily packing and unpacking via inlet and outlet tube M ﬁ 40000 '/\\/\N |- = YMC * GEL C4 (15um, 300A) performance are as good as the initial state.
L . . L s plates/m % 400000 f
@ Unit is available for high (70 to 100 bar) pressure ” 2 £ 30000 | —Tf - % W In preparative scale, it is also important to choose the optimum
W Column diameter extends to 600 mm | \ﬂ " E 7 1 o 300000} -9— 120A 100 mg 200 mg 400 mg pore size and the right ligand to achieve optimal separation of
B Compact design with built in packing station ] Lk 0 Q = A 3 woooool —=- 200A plates/m: 61800 plates/m: 60800 plates/m: 55900 peptides or proteins, similarly to analytical separation,
L] u * 0.75 @ 300A
. . . . 10000 . .
W Dynamic axial bed compression yields y 3rd = 100000 k I]DE> I]DE> J\ ™ You can use wide variation of gels from YMC Co. Ltd.
densely packed beds | \ | 1st 0 0.5 - o r — r — r — [e.g. three pore sizes (120, 200, 300A), several particle sizes,
® Recommended media: RPC media - - T - - ! 2Pa§king4numeer6 ! 0 00% 005 01 025 05 1 9 . several ligand groups] ~ We also offer some dimension of +—
Loaded amount (mg) _ _ o coumn size [ 750 x 50 mmi.D. dynamic axial compression column.
M By using a 50 mml.D. DAU column, repacking procedure was @At all loading levels, high efficiency was | euens ey
attempted. After 7 times repacking, plates/m and Tf are still W 200A pore size is the best choice for samples up to the 0.1 obtained. D eraturel: e %B(0-20min)
good as the initial state. 6 mg loading level. 10 Detection] _: UV at 220 nm 14 18

DAU Products Line

DAU-300
100 bar

Mechanical Stability of the Gel

Column pressure

22

Impact of Pore Size on Efficiency (3)
Ovalbumin (MW 45,000) in analytical

Scale Up from Analytical to Preparative

YMC * GEL C8, 200 A Analytical

Particle sizelI5 um

DAU-500 S 300000 Preparative Coure o™ New Dynamic Axial
f E ) f Particle sizel 10 um "
© 18 fa -&— 120A 2 Column size[d 150 x 50 mm|.D. n COmpreSSIOn C0|umn
> 16 Zg_ 200000 f - 200A Flow rate O : 100 mL/min
@ 14 Eluent O : methanol / water = 300A Scale up &\ —VLJ
a o, n (85/15) o N T
0 Flow rate1150 mL/min :g 100000
e Eluent O : A) water / TFA (100/0.1)
packing number N R, e ) T
W After 7 times repacking, column pressure is almost same as 0025 005 01 02 05 1 - | l | - | Deer%%?‘?”ge UV at 220 m '
DAU-S0 initial state. It \?vould gbe no formpation of fines. This shows Loaded amount (mg) ° 0 20 min SE " % E@E?:e;m% Eigg DAU-450 Wlt_h
the gel is stable under the flow rate. M 300 A pore size is most efficient at all the loading levels. W Each samples are separated in preparative |- | ole el e slu rry container

70 bar

DAU-200

= High mechanical stability ensures longer lifetime of the gel. 7

W At low loading levels, 200 A pore size also shows good efficiency. 14

conditions, similarly to analytical scale.
15

Packing Steps for a DAU Column Peptide and Protein Purification Optimized Stationary Phase for Separation Preparative Separation of Insulin (1)
Sy sover! Solent Water by Reversed Phase Silica Gel YMC * GEL C8, 200 A
—Da MW C18| C8 | C4 . . |
_ _ o _ Analytical Preparative Analytical
o Small organic molecules are retained/eluted by a distribution mechanism. - 120A @ O A particle sizeC: 5 um particle sizeC: 10 um after fractionating
ggigg%%g On the other hand, peptides and proteins are retained/eluted by an 5.000 Column size(: 150 x 4.6 mmI.D.  Column size(: 150 x 50 mmI.D.
Inlet tube Zoo§og§%§§§ %gooo%%gg outlet tube adsorption-desorption (on-off) mechanism. Due to this mechanism, the l ] Flow rate 0 :0.8 mL/min Flow rate 0 :100 mL/min
g pore size plays a key role in determination of resolution and loading 200A O @ O © : excellent
resslélrr\%ir RIS amount in separation of peptides and proteins. 20,000 O : good
' 300A A O @ 9 Purity: 90.9% Load: 500mg  Purity: 99.2% |
J Based on the results in analytical separation as we reported previously, 100,000 A\ = moderate
R we attempted to separate peptides and proteins in preparative conditions. C18 column with 120 A pore size is suitable for small peptides HDE> HDE>
Slurry [j ﬂ \ 4 This study shows scalability of the separation using DAU column. up to MW 5,000, similar to the analyses of ordinary small | ) |
pump OO%OOOO - . - - i . .
Solven waer L molecules. In the case of large peptides or small proteins up to r L. (. T 1 r 1
| - | | MW 20,000, the C8 column with 200 A pore size gives the best ST A e A0
1. Packing 2. Compression 3. Chromatography 4. Unpacking efficiency. Most of proteins are eluted effectively by C4 column DD .g;;(I:Be(tg-r;gliilﬁ)/gsﬁé%?g/(%.-lZ)Omin) Sample Dinsulin bovine / Insulin human
W Easily packing and unpacking via inlet and outlet tube 3 with 300 A 12 e 2, D by 2 220 1 | = 1071 (wiw) 16 SEPARATION TECHNOLOGY
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