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F—A—_+HH TR (MCSGP ) Eiafr S E RN

0

ASCYFR T Uik A 2 AT A A X 2T (MCSGP)Y I Falifb iy PESEAZ IR, M 5 32 4 = i (U
BT

K 2 ARAH A ) JZATAE, R 58 1R ZAT RS S AR Al B2 40 43 [Dfe 3 25 2 M ZATAT Ak sl alift, nf [FI Ok 4l
FERBCR . FEARBI, AEEHT IR 60%, 1fif MCSGP 765 & H R4l 8 ZER T He R el &k 94%, &
FERTHAEENT. MCSGP T 2JF K, it Contichrom HPLC ZR4:1) MCSGP [1] ‘3 K S BN o

WA B R SEAZ TR O Z T DNA MRS EA R SN (PCRY A7y 13k SEAZ TR AR TT A )
FE T FLLLAE 1)y sV M HE KRB e T, T g NS i AORT IR . A Ra T Ok . e )L TR AR, 53k
TR C RN RN 7 ZIRANE R 0 E TR A2, PO SRR IR A AR DY ] T AE ok iR
7 IR o ST SALAT IR IS RA T i, A A IR S0 2B 7 I A8 B R 7 A B K Ak

IRIT PESFRZ T IR AL P I R T SR R G B P, DAy ai AT & 2R, — i R RN it AT
(K AR AR 40-60%. AR XIS, n LUK A SRR ™ i PP B, IR B AT 2 fall, (X
W AR A A%, I HL2 SN AR I i LA R BRI, 3D S S SR B I 2T T Bk st mnlieR, IF AR
AT I JENT T35 o

MCSGP (Multi-column Counter-current Solvent Gradient Purification) ] [a] i {f4iF m 4l 8 Fl e, F 45 ik
W, SERFERHTAIEL, MCSGP I /el HAREEERI RIS T, A iR 5 M2 90%. Pk, MCSGP sl T
A2 AT IS WA AN A0S ok e ) T 1L, 1 L F T W03 A i v » 0 30 T ORAIE B v 19 A R AN AR RV I FE

MCSGP JRIE

Batch

Low purity side
fractions discarded

11

time
Pure
Product

K 1 ARGERALRNT (o). FES AL A 77 ol i OR B AR AT = T
MCSGP (f1): K FEZ AP UATIIAAG, AW LRI WA b

MCSGP

Low purity side
fractions recycled

Pure
Product
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LRI AN, MCSGP 21 2 MANIR A Z AL BEATIE S 2T (I 1D AR P 10 70 B0 S M A —
B, MR AT R, AR A BAS R 3 . AU RN E S AL AUE AR E S . WAL
PRy, EFEEDF AP S AR E R . MRS NI, S MERT R R . X RS
OrIEAT PP R R, DNIE IR 2 B BRI o pedh, R HE 8 2 20 I OR B O FHCEEA T J2 AT & PR AR A7 2
#, MCSGP iliid A IR Crecycle) B Iy, AN BARFNLET Yy, i[RI CRAESESEAICR . 473 [l
W R e BEh e, AN BT L. EEAISN DRI R 7N 2NTEE, JFERED cycle s
ATBARE S R AT o SR AT DA RO S84, IFAE A Al TG DU B SRAT R BUR (177 o

PRI

7 30%Z /K R IAVAY T TESEAZ TR, IR 45 /L, Rl s A HPLC #5465 4 73.8% (18 2).
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B 2. _ERERE SR 2 BT I
RAHBEM TG RAJEEALZ T HOXNEE MCSGP iS4 1R, WA 43 1 Contichrom HPLC 30 24T &4tk
T34, FFids% 280 nm AN WA . ] 2 NNAE 0.77 em. FERK S 10 em ) Hiscreen Q Sepharose FF 41 G
AR 2X5mL). #5225 mm NaOH (A 4#) H1 25 mm NaOH+2 M NaCl (B #H). ST Bk 2T, BSR4
O EE mg BURE EAE L mLe SR FI7EZRPEREEE A 10%B 21 90%B #EAT 24 CV (FEARD . JLHET 3 I HLAE
JENTERAE, 1 IRAE N PERESEUE (Benchmark), 2 kA MCSGP Bt 9Em

‘‘‘‘‘‘‘‘‘‘ i Batch Purification Wizard ChromiQ

& 3. ChromIQ 4& {4 Batch [ 5 S [fii
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FEE (Batch) J5io2 ] Batch [ S AU, WA 3 P, & 14 RALRNTSHL.

Rl PN SEAL. THAARR IECT (150&300) % NGt it iE o

Benchmark  Batch Run 150 Batch Run 300

Bed height [em] 20 10 10
Loading Flow
rate [em/h] 240 120 120
Elution flow
rate [em/h] 150 150 300
Washing,
cleaning flow [cm/h] 240 480 480
rate

Benchmark ffiH] 20cm PR =47, 247 MCSGP Itf, ffiH] 10em K& K ENTAE 2 2, DALRIELE recycle 2B
2 FEERIBEI [ P AN 20eme Rk, AUBATRAAS 10 cm EATEERISB IR (UEBE. 3L, CIPL FRAE) WTLIAE 2
i 4 3 AN IR N AT, AL SN AR P g B ¥ 26 40 B i A =20k . SR 10em 2 AT RERE
ATHAEJZMT, BEURIE ) 300cm/h (Batch Run 3000, fF 24 MCSGP B¢t iRl 7-Belied, JFRM HPLC X %
Gy BT e HTR I, DA BRI 2l 2, AT PRt S iitE MCSGP.,

BIEETER

Kl 4 FEE 6 S At 2 AT S o A A HPLC Wl e 55 e AL 20 IR 2l 5, e FH R At 20 D' 6 B v s 25 e I 4 49 11
W (B 5 FE 7).
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i 4. Benchmark: Contichrom RE:H AT ENT R (HEfR: A280nm; #Eff: LS%)
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5. Benchmark: /i 41 436 il 25
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6. Batch Run 300 (fii-F- MCSGP #¢it): Contichrom &G A ZEATEE CB: A280nm; . HER)
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& 7. Batch Run 300: &/t 20 2460 5 5
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X FRAE T IR FE S B LR 5. 7RISR HAR2EE>91% 1% I, 5 Benchmark ] 20cm JK =i 4H

b, SR 10cm Rl AR B AR P 0%, X R 10em A e A T B e O e MR . AR1T,  Batch Run 300

I 22 Lt Benchmark I 5%, 1 P ki A2 200 88 SR (RO AR i R A

MCSGP i%it

A LA E AT 45 B SR, ik MCSGP [n) 52 lXUFE MCSGP 757 (LK 8). Contichrom &4t ChromlQ
AT AL MCSGP [7] 3 TR . MCSGP K 5 HukE JZ AT AH A ()2 AT RE . A 2 AR 1R K 20T 7 %6

STEP 1:
Load chromatogram of batch run

STEP 2:
Overlay product purity profile

STEP 3:
Select product range and recycling fractions by
Drag & Drop

STEP 6:
Finalize method: Set number of cycles and
fractionation

— 15 min

K 8. MCSGP [a15: PLER: ZHT IS FEal, 42> MCSGP il #2 AT 7E 15 438 N 52 .

7E STEPL 1, FHEK HAEEHT IS N4 2] MCSGP [n153 (81 9). {£ STEP2 ", FFELREASINAF 2 (1) 25 Vet 41

Iy AU REMIR L 25 R AT RN R A T B

B At e B 8 v
ChromlQ - MCSGP Wizard with Dynamic Process Control

oyt | Wit Semvan & Fwivevmnie | flolie Yo |
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£ STEP3 ™, LN AN IR KIL S, K2 A B Rl 20 S 21574 (Product). EEE 417> (Recycle)
LUt (Waste) (K 9 I 100, AT T AR GEHAF AU THSEAS 2RI A A2, I rTRRIE DX 8l 20 (K22 4k 1 30
BEATEE BT

3000
100

UV@E@280 nm [mal]
Product concentration [mg/mL] & Purity

a -:. —-_'J'.‘.}\, a00
Iy ® a O &
e =
Waste Recycle Product Recycle Waste
— |y 1 . Product concentration [mg/mL)

e 3 Weak Adsorbing Impurities =% Strong Adsorbing Impurities

e %, Product Purity 0 —===-- 90% Product Purity

10. MCSGP [ 5 STEP3 7~ /&, HA 4% Recycle X4 (A-B N#i{4, C-D A%#(%) Al Product X (B-C W4 {4)

K9 A 10 S8 B T =AM, 20504 14 Product X3 (£10€4) 12 4> Recycle X4, CHEGFIZ{0),
MCSGP & f HARGA T -

A PRI I TG AT [ (Recycle)s

B: 74l IA F 90% I FF 44 HAR#) (Product):

C: 7R ZE AT 9006 &5 RKLAE H AR, JFRHITTIRINI (Recycle);

D: =Bk, 4RI

7 STEPA , W EHTAE AR S AT . MCSGP st I 1 2 AR ZHTAE RIS 1Y 5. et iy 3 15 A
JAHTIAHIA] . MCSGP [n] s LL A IX B G W60, SR IR LLE], AzhifisE bR, #iiR L 25R0E.

fE STEPS w1, A5 sAE EHTAR R N T 235, MCSGP [ 34 A sh it SRR N 1, T (IE [P e 41
Sy WeRRE I W] 5 SR A PR IR S

£ STEP6 ™', MCSGP [n] 3 7] LB THEL AR OC T 2SO T Wors, AR i g B, B/, LFERE,
TR FE R LSS RE S IR BE . T8 cycle IR¥L. BE4h, MCSGP [n] 338 1] H #))2E i start-up 1 shut-down
Jrike A MCSGP ¥eit il f I fE 15 738 A 58 1o

3 BL 150 cm/h. 300 cm/h Al 450 ecm/h IEMIREEZEAT T 3 ¥k MCSGP 1217, PALRUEZE JZHT A He v [ A



AT T2, Wk 2.

* 2. MCSGP J7i:Z b . Trik R 4 (150, 300 F 450) S M i i o

MCSGP Run MCSGP Run MCSGP Run

150 300 450
Bed height [em] 2x 10 2x 10 2x 10
Loading Flow rate [em/h] 150 150 150
Elution flow rate [em/h] 150 300 450
Washing & cleaning
e, [em/h] 480 480 480

MCSGP #{E
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11 25 MCSGP Run 150 JZ#TEl W%, ok MCSGP ff) s B B i . 0T S WoR T 2 MRZEMTHE rf A8 = dh AT v it

HAE. 2 MEMTHAEREA cycle &2 78 il — IR .

ChromlQ # A& FT LR IESEE R (1 MCSGP) 24> cycle #EAT &N (K 12). B InEERYIM cycle2 JF

IR AT
o | ) @
. H s
= l { r
9 -
1 -
R -
UV1 A280 nm Conductivity 1
UWZ AZ80 nm Conductivity 2
& 11. MCSGP Run 150 Z#t i, FLE7R 54 cycle
w P S w P S
o ic B ic| Fe ic B ic| |8 |-
1. |
i i
2 | g
| 3
| -

Q 2. O8 O 8 O3
Recycle Product  Recyde Waste  Recyde Product  Recycle Waste
W = Weak recycling window
UV1 A280 nm cyeing wine IC = Interconnected phase
P =Product collection window

UV2 A280 nm =
S = Strong recycling window B = Batch phase (parallel)

Pl 12. MCSGP Zlifk SEA% 1 IR 1) & P&l 3L 5 A cycle. 15 W BRI i 2R R4 AR /N, e et AR AH AL
FE2 CREthZ), 58 2 4B Pk A kL 1 (L.

o A L AHBE R A



H&E

High quality & Expert

B cycle 2 HE4T 2 ISR, BFAES 1 IR MR BH, B4 cycle =& IR HE . 4lifE34)—2. K 13 2 MCSGP
15 4~ cycle 43T W E . HPLC il gh 2o, = MOANTRIVERG AT ) MCSGP 7~ fh 4l 34 /&1 91%I1 H 4w 1
i, BRIBIIE4T 54 cycle, W3 4.

400 +
350 A
300 A
250 A
200 A
150 A

Az80nm (MAU)

100 A

L

0 T T T T T 1
8 10 12 14 16 18 20

Time (min)

P 13 ZERZ AT IR SAR 73 M I3, 54> cycle FA B in st — B0 7 i 5T 6 &1 D4 MCSGP Run 150 45 R, =R AN UE it i (¥ MCSGP

AL IS5 AAHAL

2 3y MCSGP Run 300 1] 5 /> cycle T. 2245 MCSGP [f) S AU 75545 S EE o S B S5 il H 5 45
R, UL AT DUE B 2 AT 45 A BERE 1, ¥ MCSGP [ A4 Sk B i T HAd ] .

%% 3. MCSGP Run 300 . 2245 MCSGP [ S48l 1155 45 (%)

Coroduct Purity le! Prod. B.C.

[mg/mL]  [%] [%] [g/L/h]  [L/g]

Exp. Run 1.62 92.0% 91.2% 5.9 2.7
Prediction 1.84 90.5% 100% 6.6 3.0

BiFEHS MCSGP TZXIt

MBCER L GUE | A7 0 7 it R P VB B 7 THDO B JE A FIXURE MCSGP EAT T v S0HI EL 4, MCSGP
FERJT BRI W] B (& 5).

F R H 20cm PR ) Benchmark 5% I 10em PR e (4 #4145 5K (Batch Run 150 Al Batch Run 300)#E47 1 X LE,
L TR SO, B E TR OO 2 W AR TR EATAT, I B R R R AT A 7 A A AR, A2
AFEEWCE, AR S, BREREERAEN S, IR/ BRI . 5RH 20cm K
Benchmark L, R 10cm PR R BARR (JE 2 fRUZMTAE, SR UFIR 20 om) I 2 ) 60%)7% 42 55%, {H/E
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MCSGP {3 24 it £ HARZERE KT 91% T HE &, ST A AL, el B4 T, $2
IR, 7 929640 )% R ATHE N, MCSGP % 1] Lt Benchmark S th 50-57%, VEIL# 5. K] 12 A& 14,
MCSGP Wit 2 2 b1 10em JK i i AR

TEAE 2R TT 1, MCSGP B s AEDEIE I n] 3247 Lk Benchmark 5 =y I8, 32 PR A IR i BE AR T —
oy JEMTAE RO TEAR. X ERAE, 5 Benchmark AH LG, MCSGP n A= = 2B A%, ORI AT T 90% (8]
15). K MCSGP E %5 10cm JA i 1 AT AR ACHEAT HUAL, &L 10em PR s (K AR R e . o8, 5
MCSGP A, 10cm J& i i S AT A S F R T g O ad . 3Lk, 5 MCSGP AN, 10cm FR i A SR AT R BT
2 FEERERHID IR, DI G TR BRI K R . e, 1T MCSGP ) recycle Tiifig, 4k cycle HUBTFEfh_EAE
B, AP, & cycle BUBTAE M EAFEL N AR 50%. SEbr b, X TVF 2 KB SR IR A2 7
KUF, ORI 5% LE AL R S i 3 A S R AU R S, RO SEAZ IR A OSA R =y (M3 5 Benchmark
145 Batch Run 300 XfLb). $#5E F, 1T MCSGP 7EH A Iy T a8 Wl dat, PV e A< 3 20 B 7 ZE ) e A 3R
TH Y W I3 S Ve A% (R AN (LSRR Miiller-Spéth, T., & Bavand, M. (2019). Purification of Synthetic Peptides
by Countercurrent Chromatography (MCSGP)-Economic Evaluation. Pharmaceutical Engineering, 39(2), 68-77).
I, WAZIESE S AR A D AT ST 322 H

R4 M FRVERTE MCSGP 45 40T E

MCSGP RUN 150 Volume Mass progue  Purity  Yield e Productivity  Load ConI:::eprtian
[mL] [mg] [%] [%] [e/L/h] [g/L] [L/g]
Feed input (All cycles) 29.89 978.4 73.1% 20.57
Cycle 1 106 184.0 92.0% 94.0% 3.76 4.20 0.23
Cycle 2 106 186.4 92.3% 95.2% 3.81 4.20 0.23
Cycle 3 106 185.5 91.8% 94.8% 3.80 4.20 0.23
Cycle 4 106 184.9 91.6% 94.5% 3.78 4.20 0.23
Cycle 5 106 183.1 91.8% 93.6% 3.75 4.20 0.24
MCSGPRUN300  Volume Mass o Purity  Vield o, Productivity  Load Buffer
Consumption
[mL] [mg] [%] [%] [g/L/h] [g/L] [L/g]
Feed input (All cycles) 27.16 889.0 73.1% 18.69
Cycle 1 100 167.4 91.9% 94.2% 6.08 3.82 0.26
Cycle 2 100 156.5 91.9% 88.0% 5.68 3.82 0.28
Cycle 3 100 161.6 92.0% 90.9% 5.86 3.82 0.27
Cycle 4 100 161.5 92.0% 90.8% 5.86 3.82 0.27
Cycle 5 100 163.8 92.0% 92.1% 5.94 3.82 0.27
MCSGP RUN450  Volume Mass o, Purity  Vield .o, Productivity  Load Butfer
Consumption
[mL] [mg] [%] [%] [e/L/h] [e/L] [L/g]
Feed input (All cycles) 27.11 887.4 73.1% 18.66
Cyclel 100 156.5 91.7% 88.2% 8.14 3.81 0.28
Cycle 2 100 159.4 91.5% 89.8% 8.29 381 0.27
Cycle 3 100 161.6 91.7% 91.0% 8.40 3.81 0.27
Cycle 4 100 161.1 91.8% 90.8% 8.37 381 0.27
Cycle 5 100 161.3 91.9% 90.9% 8.38 3.81 0.27



% 5. HATEENT S MCSGP iz4Tid st tb

Batch Run MCSGP Run MCSGP Run MCSGP Run

Benchmark 100 150 200 450
Bed height [em] 20 10 2x 10 2x 10 2x 10
Loading Flow rate [cm/h] 240 120 150 150 150
Elution flow rate  [cm/h] 150 300 150 300 450
Washing, cleaning
flow rate [em/h] 240 480 480 480 480
Pool Purity %] 91.9% 91.6% 91.9% 91.9% 91.7%
Pool Yield [%] 60.2% 55.7% 94.4% 91.2% 90.1%
Pool Conc g/L 1.81 1.70 1.7 1.6 1.6
Mass balance [%] 80.8% 84.0% 94.4% 91.2% 90.1%
Productivity  [g/L/h] 3.7 11.9 3.78 5.89 8.32
Load [g/L] 323 32.8 20.6 18.7 18.7
Buffer cons. [L/gl 2.4 26 2.3 2.7 2.7
94%
93% S == =—=eo
~~e._
9% -
- ) A
. ~
o MCSGP gives >90% ~
A
Z 90% yield at target purity LY
5 »
o
5 B9%
£
b = = o
o
BT% -B 8
(3]
86% o b=
B85%

0% 10% 20% 30% 40% 50% 60% 70% Bne  90% 100%
Specific product yield %

= «@= -Benchmark Batch Run 300 A  MCSGP Run 150

A MCSGP Run 300 A  MCSGP Run 450

14. MCSGP (=AJE) RIBAEEN (BB W RITCIhL.,
ZEIR W, MCSGP 3SR T 5kt JZ AT I e RN 4158 TE v e 15 1) 1n) 7L

=
=

Batch VS. MCSGP

=
=}

Shorter column &

=
=]

g High flow rate
e
- ¥ o Higher
3 flow rate
d 6 Shorter A
3
= column
g
Y
4 'Y A
2
0
40% 50% 60% T0% 80% a0 100%
Specific product yield %
®@Benchmark #Batch Run 150 Batch Run 300
AMCSGP Run 150 AMCSGP Run 300 A MCSGP Run 450

& 15. MCSGP (—=i7) Ak ZHT () WOR-AE =308 L
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LRI, MCSGP {ESE % IRAAL )y T HA W AR A . - B 4.

1. MCSGP A SEA% T RIS 4 15y 50% LA o 7EER™ fhali e 929% I (HFRZEERT 91%), WAL= HT
(% g 60%, 1M MCSGP [0 1 ik 90%.

2. SERGTFRRISCR (R o ] 0 AR I SR IR A 1 T A B B RAS RN

3. 5 Benchmark ALk, MCSGP nJ {4 =R B .

4. KWEEEW /D T IAR A B . (MCSGP 4% cycle % EAE 2 U0, (HA™E L ANERAES, T8 AT E A
KRR S A 2 AV IERRE S o)

5. HELZEZHE BRI,

i MCSGP #im Er=ek, I H T 2 A0 =07

1. ARHISE /NI B S M AT, AEARIRI AN ) A, 58 B S R ATOR ) B0 26 AT 55

2. AR SR TR RIRURS 1A T AT, S RO TR A 58 A 7 A 55

3. EMTHURHMARURH RN, T EAH [ ) Y $RAG 522 17

EtfERNE

Contichrom HPLC: Contichrom HPLC & &% HI& Il 2 B SLIG S0 20 R4,  nlis AT 2 M A OO 28T
ChromIQ s Contichrom RZEFH#EAEHRAE, HrhfudE MCSGP [n 2 JjfE.

Contichrom® HPLC 30/100 System Specifications

Flow rate range 0.1-36/0.1-100 mL/min

Pressure rating 100 bar (1450 psi)

Number of columns 1-2

Number of buffers / solvents Upto 18

Fractionation 3 fractions (valve), optional
fraction collector

UV Detectors Fixed wavelength A280, A254,

detection behind each column

Optional  external variable

wavelength detectors with

190-500 nm wavelength
Conductivity / pH detectors 1 conductivity behind each

column

1 pH included in system
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EcoPrime Twin HPLC : EcoPrime Twin HPLC 42k = RUZE SR 20T 240, Al#E GMP 444 F 12417 MCSGP IhfE,
Wi A2 MCSGP L2114 e ME R .

ALHUEE 5 B TR TR AR, T UL Contichrom BURSESER ZHTHAR S [HEh [E], Jf T 2017
FEAEIE I B dr R 8 B E K RGO oL B 5 g S &I, BLE N2 I 2 WIE SR
BB L.

AERTEAE 5 LI &I LR )R AR T 20T R 7 R SRR S5, WGl KR R R S !

PRESS RELEASES |EVENTS

October 27, 2017 | ChromaCon and its partner H&E
open a training center in Beijing

Press release The center will provide courses on automated and
continuous chromatography with Contichrom FPLC equipment.

Beijjing
Training
Center

ItREREZRIEREEAT]

EifE8IE : 010-59812370/1/2/3

~EIBEM : www.prep-hplc.com

BB #8 : sales@prep-hplc.com

MELRS  ItREES
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