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Polymeric Separation Media for
Pharmaceutical Purification

Separation of cyclic peptide analogs

Mitsubishi Chemical’s polymeric separation media have been used in pharmaceutical application from late
1960’s and have become one of the standard resins in purification not only in pharmaceuticals but also juice,
sugar and food segment.

Mitsubishi Chemical offers wide variety of polymeric separation media under the trade name “DIAION”,
“SEPABEADS” grades for industrial application and “MCIGEL CHP”, “MCIGEL CMG” grades for analytical and
preparative applications.

These media have been adapted in the separation/purification process of antibiotics, oligonucleotide,
peptides, herb and Chinese medicines.




Separation and Purification of Pharmaceuticals

Peptides and nucleic acids used as drug substances for pharmaceuticals are produced by chemical
synthesis (solid-phase or solution) or by recombinant procedures. In both cases, reversed-phase
chromatography (RPC) is a common method for separation and purification of target molecules.

Mitsubishi Chemical’s polymeric separation media such as DIAION HP20, SEPABEADS SP20SS and
MCIGEL CHP20 series are commonly used as stationary phase of RPC process for industrial-scale

pharmaceutical purification.

Principle of Reversed-Phase Chromatography (RPC)

In RPC, substances in mobile phase tend to be
retained on stationary phase in chromatography
column via hydrophobic interactions. The
strength of the interaction generally depends on
hydrophobicity of the stationary phase and
substances and relationship between pore size
of the stationary phase and molecular size of the
substances. Substances with strong interaction
have a longer retention time in the column and
the difference in retention time leads to
separation of each substance.

Polymeric separation media have covalently
bound hydrophobic moieties such as aromatics
in their chemical structure and are suitable as
stationary phase for RPC.

General procedure and equipment of RPC
The general procedure of RPC is as follows.

The solution that contains mixture of target
molecules and impurities is loaded to the column
packed with separation media (stationary phase),
followed by elution with eluting solvent (mobile
phase). The mobile phase should be able to
dissolve the target molecules. For industrial-scale
pharmaceutical purification process, aqueous
solution of acetonitrile or alcohol is commonly
used as mobile phase.

The schematic equipment used in RPC is shown in
the figure. Component molecules in the feed
solution travel through the stationary phase at
different speeds depending on their individual
natures and elute from the column separately.
Elution of the molecules from the column is
detected by UV detector etc. and purified target
molecule is selectively fractionated.
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Polymeric Separation Media for Pharmaceutical Purification

Mitsubishi’s polymeric separation media are the spherical porous resins based on crosslinked
polystyrene, crosslinked modified polystyrene or crosslinked methacrylate.
The advantages of the products can be summarized as follows;

* High chemical stability over all pH range

* High physical strength

* Excellent cycle stability and long life

* Wide variety of degree in hydrophobicity based on polymer chemistry
* Wide variety of particle size from preparative to industrial application

How to select product grade

Mitsubishi’s polymeric separation media can be roughly divided into three types based on the
composition of base polymer resin. Depending on the nature of target molecule, the right product
can be generally selected as follows.

* DIAION HP20, SEPABEADS SP20SS and MCIGEL CHP20 series are the standard styrene-DVB
resins with moderate hydrophobicity, so these can be selected as a first choice for new process.

* SEPABEADS SP207 and other brominated-styrenic resins have higher hydrophobicity which is
suitable for purification of high polarity molecules. Also, these grades have high specific density
and are easy to handle.

* DIAION HP2MGL and other methacrylic polymer resin have less hydrophobicity than styrenic
resins and are suitable for purification of highly hydrophobic molecules. These can also be used
for purification of oil soluble molecules using normal phase chromatography.

Also, each type of product has a variety of particle size grades and can be selected according to the

balance between separation performance and pressure restriction.

) Particle size Application
Polymer structure Resin grades . ) L
(um) (extraction, separation, purification)
Polystyrene HP20,HP21 >250 Antibiotics (Cephalosporin, Vancomycin,
(hydrophobic) SP825L,5P850 Carbapenem and others.)
SP70. SP700 Anti-cancer drug, immunosuppressive drug
O O HP20SS 120 Antibiotics (Vancomycin, Daptomycin)
SP20SS 70 Anti-cancer drug, immunosuppressive drug
O CHP20 series 20,30,50 Peptide, Oligo-nucleotide
Modified Polystyrene | SP207 >250 Antibiotics (Cephalosporin and others)
(Highly hydrophobic) Low hydrophobic drug
SP207SS 120 Low hydrophobic drug
& CHPO7 30 Peptide, Oligo-nucleotide
- (to be launched)
)
Methacrylate HP2MGL >250 Cyclic Peptide (anti-cancer drug)
(Low hydrophobic) Highly hydrophobic drug
CH; CHj
m\ HP2MGSS 120 Highly hydrophobic drug
"% St (to be launched) Qil soluble drug (Normal phase chromatography)
2 CMG20 30 Peptide , Oligo-nucleotide

(c) 2020 Mitsubishi Chemical Corporation




Product Selection Guide

*Selection by nature of target molecule

The type of separation media can be selected based on the nature of target molecule to be
separated. In general, highly hydrophobic media are suitable for separation of low hydrophobic
(high polarity) molecules, and low hydrophobic media are suitable for highly hydrophobic
molecules.

Hydrophobic HP20SS. SP20SS
molecule CHP20 series
| Watersoluble | |  Highly hydrophobic CMG20
molecule molecule (Low hydrophobic media)
Target | | Low hydrophobic SP2075S
molecule — molecule (highly hydrophobic media)
Oil soluble 15t Choice: CMG20
molecule 2" Choice: HP20SS. CHP20

Normal Phase

Comparison of retention time of cyclic peptide using polymeric media with different hydrophobicity

Under the same analytical conditions, the separation media with higher hydrophobicity shows
longer retention time.
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*Selection by particle size

The particle size of separation media can be selected based on the required separation
performance and pressure characteristics. In general, small particles are suitable for precision
purification due to high separation performance, and large particles are suitable for large-scale
refining due to low pressure.

Small particle Middle particle Large particle
(20 - 50 um) (70 - 120 um) (over 250 pum)
Polystyrene CHP20 (20, 30, 50 um) SP20SS (70 um) HP20, HP21.
i) HP20SS (120 um) SP825L, SP850
(hydrophobic SP70, SP700
Modified Polystyrene | CHPO7 (30 um) SP207SS (70 um) SP207

(Highly hydrophobic) (to be launched)

Methacrylate CMG20 (30 um) HP2MGSS (120 pum) HP2MGL
(to be launched)

(Low hydrophobic)

Separation of penicillanic derivatives using polystyrenic media with different particle size

The chromatographic separation data below shows the effect of particle size on the separation
of three penicillanic derivatives using polymeric media with same chemistry. The smaller particle
shows sharper peaks and better separation performance.

e A
1 2 3
HH_CH HH . CH @\
IS IS HHg CHs
HN T'/ j o @Acom —Er f(}b o CONH T'/ i o
~—N ~ ~—N ~ ~—N
0 COONa o COONa o~ “COONa
9 6-Aminopenicillanic acid Penicillin G Penicillin vV )
1 1 1
1 1
2
3
2 2
3 2 3 2
3 3
_ _ _J _J _J
20pm 30pum 50pm 70pm 120pm

Column size: 250 x 10mm |.D., Eluent: MeOH/50mM phosphate (pH8.0) = 60/40
Flow rate: 2.18ml/min, Detection: UV 254nm
Samples: 1: 6-aminopenicillanic acid (1g/L)
2: penicillin G (1g/L)
3: penicillin V (1g/L).
Injection: 100uL
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Abs. (mAU)

Abs. (mAU)

Examples of Separation using Polymeric Separation Media

Separation of cyclic peptide analogs
CHP20 can separate cyclic peptides with six similar chemical structures as shown below.
The separation is carried out using acetonitrile/water gradient as eluent.
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Sample loadability of polymeric separation media

Compared to ODS-silica media, CHP20 maintains good separation behavior even at high loadings
in cyclosporine analogs separation.
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Cyclosporin A (CsA) Cyclosporin B (CsB) Cyclosporin C (CsC) Cyclosporin D (CsD)
MW: 1202.64 MW: 1188.61 MW: 1218.63 MW: 1216.66

Low loading condition (Sample injection: 0.01 mg each of CsA, CsB, CsC, and CsD)
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High loading condition (Sample injection: Total 0.1, 0.2, 0.5 and 1.0 mg (content ratio: CsA 90%, CsB 3.3%, CsC 3.3%, CsD 3.3%))
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Column: 4.6 mm x 250 mm, Temp: 35°C, Flow rate: 1 mL/min, Detection: 214 nm
Solvent: (CHP20) 69% CH;CN in H,0, 30 min isocratic elution, (ODS) 75% CH;CN in H,0, 30 min isocratic elution
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Column size: 250 x 10mm |.D., Eluent: MeOH/50mM phosphate (pH8.0) = 60/40
Flow rate: 2.18ml/min, Detection: UV 254nm
Samples: 1: 6-aminopenicillanic acid (1g/L)
2: penicillin G (1g/L)
3: penicillin V (1g/L).
Injection: 100uL
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Column: 4.6 mm x 250 mm, Temp: 35°C, Flow rate: 1 mL/min, Detection: 214 nm
Solvent: (CHP20) 69% CH;CN in H,0, 30 min isocratic elution, (ODS) 75% CH;CN in H,0, 30 min isocratic elution
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* Product List of Polymeric Separation Media

DIAION™ HP20, HP21, HP2MGL, HP20SS

SEPABEADS™ | SP825L, SP850, SP70, SP700, SP207, SP20SS, SP207SS

MCIGEL™ CHP20/P20, CHP20/P30, CHP20/P50, CMG20/P30

[Affiliates and Distributor]

<Japan, Asia> Mitsubishi Chemical Aqua Solutions Co., Ltd. (Tokyo)
WWW.MCas.co.jp E-mail: info@mcas.co.jp
<Europe, Africa, Middle East> Resindion S.R.L. (Milan)
www.resindion.com E-mail: info@resindion.com
<Taiwan, China, SEA> Tai-Young Chemical Co, Ltd. (Kaohsiung)

E-mail: service@diaion.com.tw

<China> Mitsubishi Chemical (China) Co., Ltd (Shanghai)
E-mail: MCCN-DG-MCN_SH_AQUA@mchcgr.com

<India, Middle East> Mitsubishi Chemical India Pvt. Ltd. (Haryana)
www.mc-india.co.in
E-mail: mcap-mbx-mcc_india_info@mchcgr.com

<N & S America> Itochu Chemicals America Inc. (New York)
www.itochu-ca.com
E-mail: s&ptsales@itochu-ca.com

<Others>

Mitsubishi Chemical Corporation

www.diaion.com  E-mail: #MCC-HO-DIAION-HP@m-chemical.co.jp

DIAION™, SEPABEADS™ and MCI GEL™ is a registered trademark of Mitsubishi Chemical Corporation.
RELITE™ is a registered trademark of Resindion S.R.L.




