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Cell Culture

Coll ’Advanch
ollfagen BioMatrix

Innovative 3D Solutions

PureCol®
Type | Collagen Solution, 3 mg/ml (Bovine)

Cat.No. 5005

PureCol® 2 2D & 3D M|E HiS 2I3t 3 mg / ml, Type | OFELZ S22 2o o2 Fapl
HEZQILICH PureCol® 2 & (299.9 % 22121 &), Yot 9l &jjs: 2l
Ol EEOZ UE{X UOM 2000 7H O]l =20 QI-EEUSLICE
M Z2|ELICt. Advanced BioMatrix2| XM= 3E2 2E 2t YEHEE XIS YLICH

PureCol® 221112 2f 97 %2| Type | Ot 2 Z2FAI0|0 LIHX|= Type Il Z2A L 2 HELICE PureCol® S22 9 3

ml =2 FFZELCE PureCol® 2 0.01 N HCl 0] 8%l Ofl2 Z21240|2 2 pHE 2.0QLICt PureCol ® 2212 BH
TRO0|| O] =0|H MIZ HHRFS @Ieh 8f2 & FHISHHLE A 2 ARSFLICE PureCol® & 01t BRE|0] ZA| AL Ot
FHo= HIELICH

F4H0
Parameter, Testing, and Method PureCol® Type | Collagen #5005
Sterilization Method Filtration
Extraction Method Enzyme - atelocollagen
Form Solution
Package Size 100 mL, 1000 mL
Storage Temperature 2-10°C
Shelf Life Minimum of 6 months from date of receipt
Collagen Concentration - Biuret 2.9-3.2 mg/mL
Collagen Purity - Silver Staining 299.9%
pH 1.9-21
Kinetic Gel Test (Minutes) <40
Gel Formation Tube Test (Minutes) <40
Fibrillogenesis (Absorbance Units) >20.5
Electrophoretic Pattern - Coomassie Blue Characteristic
Sterility - USP modified No growth
Endotoxin - LAL <1.0 EU/mL
Osmolality (mOsmo H20/kg) <35
Cell Attachment Assay Pass
Source Bovine Hide
Hydrogel Young's Modulus E (Pa) Characteristic

6 HIEHI0|Q(F) | Tel. 02-6409-9338



Nutragen® Advanced

Type | Collagen Solution = -
P g¢ ’ BioMatrix

6 mg/ml (BOVIne) Inacvativn 30 Solutions

Cat.No. 5010

Nutragen 2 2D %! 3D M| HHYFS I3t 6mg/mIQ] | & Ot 2 Z2t2l 2HQILICE 20t

=7| IHZ0] Nutragen 3I0|EE A2 C+E NMask 2R MEECH ZLICH Nutragen

ZERI2 &= (299 % 22 §F), 7158 L 0|8 Jhstt o1 Mol FeRIn A2 ZE S

2Rl HFEO|H, 4 JHR0IM ZE[JSLICE

Advanced BioMatrix2| & 352 Eleot 2E 2t A2t S SX[6IH YT E LA 28 BES TaYLICH

Nutragen =2t 2F 97 %2} Type | 22t20|H, LIHX|= Type 1l B2AIC 2 T EL|CE Nutragen S22 2F 6mg /
mL sE2 3550 0fL e B2 MIUCH 2t £ 2EQ| 5= 2 ME 70 Al HM3E= 24 SYMol| HMSELICH
Nutragen 2 0.01 N HCIH|A 23l{+] Ot 2 S2fAI0|2 2 pHE 2 2.0YLICE

Nutragen B2t EE 0| O|AXO0|0] M|E HHQFS SIoh S4B FH[SHLE DA M2 ALREILICE Nutragen ZaRile
50 ML 8YOZ MBE|M ALR U B2 YIeh ALBXH £IBFEO! TR0 S0f UALICH Nutragen 2 B CInHE|0f SA| AL Tbs
St 8o HEf2 HZELICH

Parameter, Testing, and Method PureCol® Type | Collagen #5010
Sterilization Method Filtration

Extraction Method Enzyme - atelocollagen

Form Solution

Package Size 50 mL, 1000 mL

Storage Temperature 2-10°C

Shelf Life Minimum of 6 months from date of receipt
Collagen Concentration - Biuret 5.8-6.8 mg/mL

Collagen Purity - Silver Staining >99%

pH 1.9-21

Kinetic Gel Test (Minutes) <40

Gel Formation Tube Test (Minutes) <40

Fibrillogenesis (Absorbance Units) >20.5

Electrophoretic Pattern - Coomassie Blue Characteristic

Sterility - USP modified No growth

Endotoxin - LAL <1.0 EU/mL

Osmolality (mOsmo H20/kg) <35

Cell Attachment Assay Pass

Source Bovine Hide

Hydrogel Young's Modulus E (Pa) Characteristic
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Type lll Collagen Advanced
Solution, 1 mg/ml (Human) BIHMEE“

leanee cma B0 M o

Cat.No. 5021

Type Il B2t HE2 Q12HEfEI0|AM 22|Z| 10 O 2o 2 k0] 85 % Type Il
SR LIHX|= Type | 2222 71 ELILE. ®E2 0.01 N HCI, pH 2.0011A of
1mg/mioflM 10 mge| B 8UC 2 M| FEFLICH

Type Il 22120 MBS B OfRE(0] SA| ALE 53t 8402 BIELICE Type lll 2211 23t Zxoj 729t 312 HZotoy
MAS B2 2, 55| TR, H|, = 5 ol M AL 2R Il M 30| 22 Z2R1 (procollagen)2 2 “Y4HELICE T
2 o2 4F Ol 2T B BAIE HASHE A el pro-alphal (I) Al A4S BHHRLICE 3 $ T2 Zapi &2
Xt MIZOf| ofdh HAELICE BaE IHH0| Qe ZXHE F-Jotl LIE| M 29| LHE 2Xtet WAt HZots o Eavsh of
St J5S Fofotof TR D] otd| it 2fo|tup TE2IS HERLICE R Il Z2 Z2R1 EXts MM LEE| 12X}
U BOIA FH2 242 TRLIOl 43t B2 FAGHs BA0 OB ARITLICEL Y43 ZetA Xt TEA(Fibrils)2 2
LIct.
Type Il 32142 AGHsO2 X5 vles ERI0| e T Ei CIEROZ ABELICH PAIHQ! KIAS AL X0l Ligt gL
Ch O MZ2 FEtH o= N S22, 84 5l SAS SFYAP|= 2|12 29 EEZ Al LHo| A AL LI
Type lll 22112 LIS M RAS BiYotE O ALY & UBLICH

Parameter, Testing, and Method PureCol® Type | Collagen #5021

Sterilization Method Filtration

Form Solution

Package Size 10 mg (~10 mL)

Storage Temperature 2-10°C

Shelf Life Minimum of 6 months from date of receipt

Collagen Concentration - Biuret 0.7-1.25 mg/mL

pH 1.8-2.5

Human source has been tested and found negative for Hepatitis B,
Adventitious Agents - by RPR
C, Syphilis and immunodeficiency virus-1.

Electrophoretic Pattern - Coomassie Blue Characteristic

Sterility - USP modified No growth

Endotoxin (LAL) <10.0 EU/mL

Osmolality (mOsmo H20/kg) <35

Cell Attachment Assay Pass

Source Human Placenta

8 H|SHIO|Q(F) | Tel. 02-6409-9338



L=
Cell Culture Matrices BioLamina #*

Biosilk 521

3D culture substrate

;k Cat.No. BS521-0101
BioLamina
s %  BioLaminaAf2| Biosilk ME2 MIZ ot glo| @St MZ YES Ty
v © A|2|& 3D Cell culture HEQAE X ZELICE AA| 22 Biolaminin 7| &

Al
=
MIZ 7152 JHd5E] 9f3H Biosilk M = CHE 3D M| ZH{QS AlAR D SHA|
AMEY 4 AFLIC

Biosilk 521& x{Z=g HO|Z chlE (spider silk)2} laminin 5212 THE X1 Al IHEEW 0|23t Aix| Metd 3D culture M2
= Q2 Bts S7|M|IZLo| FA|2Ee] E2otef CHgh MII Efo| @It 0|=

S

« Long-term organoid culture-efficient diffusion of nutrients

Biosilk 28R UERI0M A2, FY B THEY AP @IMC0|=0| LIREZ SE = JUSLICE MEE Haeth =|X| et
Ch 0|22 2| 22t ZZEZS 2H5o St LA EZ 2R S S0|TUAM T2 ME HESH Y Z202 [ 2 It0|E

£ g = A =Lc

« Improved functionality and biorelevance in a 3D network
30 2R2 Mt oI 4= FEots ARt 07 R OIM| 23S HARLICE. M2 OlM 28 FF
St ML BEHHE X|2I5t7| f/8l Biolaminin isoformsE CH2 @7+ 0|= B A|AHI0| 3
HIE®|3 = Biolaminin isoforms 2 2|Ef M Q| 7|H THEEIZ 1| K| 7|53t 4= UELICE 0|22 Biosi
B 221 2t SA0] ZESHE MZES2] S YOlEl £ A X|HO| gut e Mo ZEo ZYS X|IZ5h

OlM| 28 S 8L
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e Biocompatible, non-immunogenic, and biodegradable
Biosilkis 25| HOIEl A2 0|5 CHHiT tHE2AR BIBHOI LI MESHA0] 0] AN 38 SOROIAC AR S TS 8
OI5HA| ELTt.

* Flexible 3D culture system that can be assembled into different forms
Biosilk= foamzt 22 O|M| 47 UIE/|IZ Xtd| ZHE == AFHCE R 215H 8 71HH E42 = QI8 Biosiks &'
flet M 2|22, Xt 22eh 8 HEf FY S XY + UL

« Defined and animal origin-free
BiolaminaAte] 2 BHE2IAL setMo = HolE|n S8 K2 H20| 87| H20] |x AROIA YA Mo 0|22 |7Hx| 2t
+=0f Ol ¢H! 7= YL,

O 1=

Top view

A. Day 0. Biosilk 521 foam without medium after 20 min stabilization at 37°C.

B. Day 0. Biosilk 521 foam with a medium.

C.Day 1. The small bubbles start to merge into bigger bubbles.

D.Day 3. The bubbles have dispersed and the Biosilk 3D scaffold has formed with cells organized between the microfibers
(approx. 10 cell layer thick).

E. Day 4. A microscope image example of human embryonic stem cells(hESC) cultured in Biosilk 521(5x magnification), with seeding
density 0.6 xI0° per foam.

www.bioprocess.co.kr 9



Biosilk LS

. . [/
3D culture substrate BiolLamina N
> 3‘!:
BioLamina Cat.No. BS-0101
£ ¥

& BioLaminaAt2| Biosilk M2 MIE &2t Glo] 2EFF MZL MES FFefA|
J|= 3D Cell culture HIERIE M| ZEIL|CE Biosilks AR AT CHHEIZ
PFSO{ELICE HIO| A3 /= HO|E QI ANZRIO H2 E SE
‘JE|H, 0]= RGD-domain MY 4| 7|52t & ZHYULICH A 2t Biolaminin 7|22 MIIL 7|52 JHMSHY| /8l Biosilk M&

L= CHE 3D MIZEHHQF A|ARIDE OPH| AFB S 4~ USLICH.

ZE%

Long-term organoid culture - efficient diffusion of nutrients

thay, FYA YIRS QAX| S EHQI abih2 DAL HIE 9| ) S 10| 2Ot 2 atH0|1 ot M HESt Y ZEo2
Z I 0|=8 Mgot= S 7HsdhA =Lt

Biocompatible, non-immunogenic, and biodegradable

M= Biosilk dfe YA T EE =4 HHSEL0] F 2| Tioto| Ol M= |i&

I QA MIOL =IRIE|RA, O] U2 HitelEl 232 FgS LIEFHLICE HIO| A3 = ME 0|, THAM 0| Ofg M ZLLHO|
oY oL NELY CHEE FEHE Sl HMAHZD[0], Yol 0| BO[FLCt.

r OO

LIC}. OJAl & AHE SAIEl A2 O MO0

- ’ O O —

Flexible 3D culture system that can be assembled into different forms
Biosilke AZ1t 22 OIMY R HIESRAZ AH| =8 & & USLICE Biosilk?t #H= J[8H, 7[AX EH2 = QIsl LHRISH Al
I 2[R, Ao 22t 5! HEf A SOl AR ELICt.

o o

Improved functionality and biorelevance in a 3D network

MIZ2L S0t =28 shs WAnt 2% 29| DIME S AHRHsH2| 2fs 3D 20| AR ELICE XEe OjM &3 &S
MB35t Fetet ME BoIAS XS] 2/3H Biolaminin isoformsS CHE R7t:0|= HIQYF A|ARIO]| :0te -~ A&LICE £
8|, Biosilk 3D HIE /3= Biolaminin isoforms & 7|Ef M|IZQ| J|&! CHHEIZ 21| AHK| 7|'5§- 2 5= USLICE 0|22 Biosilk
HR0l AH D2 2R M2 7| THlE S0| fAetO = RA Nt QARG D|MetE S THELICE St eta 1t fAtet HEHE
T SO HE b5t MY U T AUS U8 4 YRS IH5HS 50 FLICL

» Defined and animal origin-free

Examples of cells cultured in Biosilk

Primary cells Cell lines

+ HSKMSC - human skeletal muscle satellite cells « HaCaT - Human keratinocyte cell line

+ HDMEC - human dermal microvascular endothelial « MIN6m9 - insulin-secreting mouse pancreatic 3-cell line

« Schwann - human Schwann cells + MCF7 - human breast cancer cell line

+ HMSC - human mesenchymal stem cells

« HDF - human dermal fibroblasts Pluripotent stem cell lines

+ MDMEC - mouse dermal microvascular endothelial « HS980 - human embryonic stem cell line

+ MMSC - mouse mesenchymal stem cells » HS975 - human embryonic stem cell line

« HUVECs - human umbilical vein endothelial cells + C5 - human induced pluripotent cell line

« iPSC3 - human induced pluripotent cell line

10
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L=
Cell Therapy Grade Culture Matrice BioLamina *

Biolaminin 521 CTG (CT521)

Human recombinant laminin 521

?

|“ .\f_
Cat.No. CT521-0501 gioLamina ’*

Biolaminin™ 521 HZ2 A|F0M QUst full-length, 212t XHZ=E 2tojel 521 2|12 Y , *
L|Ct. Biolaminin 521 CTGE MIA %X ME X|2 S2 20| MEO|H, ME X|=Z 4
2 T2 A Hutof] 2 AFE S o~ UESLICE O] ME2 BioLaminal S SAEQI 13 55 20| X|E Q! Biolaminin 521

LN(LN521)S E2IStLICEH CTG MES E2t517| 2|8l Biolaminin 521 MX2} JHUE|0] LA QAL stHO 2 2lats|H| Makst

gLt

L

xe
L

Discovery Pre-clinical Clinical Therapy

Biolaminin LN Biolaminin MX Biolaminin CTG
3 X2| A7 THA0] U= SRXES 7|E PH0IIM S = K= 3 A0l 0|2 2|0FX] AFSSHA 2= /SLICH
- Biolaminin 521 913 S& ME(LN L= MX)2 2 A|ZISH0] 4k JHE T2 2|8l Biolaminin 521 CTGE ¢ 18{|0| =8fL|Ct.

Biolaminin 521 LN Biolaminin 521 MX Biolaminin 521 CTG
Product name Biolaminin 521 LN Biolaminin 521 MX Biolaminin 521 CTG
Product code LN521 MX521 CT521
Product claims Research grade Research grade Cell therapy grade
Declaration For research use only For research use only For research use or non-commercial

manufacturing of cell, gene, or tissue-
based products

Product specifications Human recombinant laminin 521.

A trimeric protein of total 774 kDa (400 kDa, 196 kDa, 178 kDa, respectively).

Human, suspension cell

Manufacturing Human, adherent cell line line Human, suspension cell line
Animal origin-free1) Primary level* Secondary level Secondary level
Quality control « Appearance (clear colorless solution) « Appearance (clear colorless solution)
« Concentration 0.10 mg/mL « Concentration 0.10 mg/mL
« Authenticity « Authenticity
« Protein purity « Protein purity
« Mycoplasma (PCR) » Mycoplasma (qPCR)t
« Endotoxin <10 EU/mL (EndoLISA) « Endotoxin <10 [.U./mL (LAL Kinetic)f
« Potency « Potency
+ Retroviral RT activity (Q-PERT)t
« Virus testingt
Documentation CoA & Animal Origin statement (AO) » CoA & AOF statement
» Extensive QC report (under CDA)
Formulation PBS buffered saline, 10% 20mM HEPES, 0.25M 20mM HEPES, 0.25M NaCl, 10%

glycerol, 0.02% NaNg, pH 7.2 | NaCl, 10% glycerol, pH 7.5 | glycerol, pH 7.5

Storage & shipping Shipped on dry ice. Store at -20 to -80°C

1) ISCT guidance document “ISCT Animal-Free Origin Survey Results-Summary”

* FBS used in early seeding phase. Due to the dilution effect in the production process, the theoretical proportion of serum left in the final product
is <0.2 PPM (parts/million). This value is calculated under the assumption that no serum is lost during the purification process, hence the actual
concentration is likely to be considerably lower.

I According to European and US Pharmacopoeia standards

www.bioprocess.co.kr 1"



Classical Media

CORNING

Growth promotion and cytotoxicity

CorningAte| classical media M2 growth-promotion analysisE Sdff 7|52t S84 X6t ¢
off Crot HIAEE HELICE MEQ| g2 0|2 AP E AIYS0| Wt harvest-to-plant H|EO0|L HIPIE B7I5Hs 22 ZEE
LIC}

Physiochemical properties

BHHEHLE EZHENQ| classical media MEZ2 pH & AFUS 2P| ?/3H HIAE LTt Classical media 22 EE=
Lot TR 2 Sk HAE BLICH pH B! MEY HAEE 0|22 ESI|27 4 (National Institute of Standards and
Technology)OllA X|A[SH= & 7|00 53 28 717152 AHE0IH ASRLICh

Biological tests
Corning?| A4t classical media MB7#2 HAEE Edf| %2 52| L= (endotoxin), OI0|2E2tX0mycoplasma) & 2

Ho| glgs EEYLICE.

Sterility

BE CorningAt 24 classical media MIZEZE2 U7 HAE 148 HALICEH
FDA Zt0|=2fRl0f &= (Class 1 Medical Device)

*© CGMP JAFAI O] A Al 4t

+ SAL(Sterility Assurance Level) 10-3 7|&X| O[0j| M
+ SAL(Sterility Assurance Level) 10-6 7|&X| O[5}0{| A Xt
+ SAL(Sterility Assurance Level) 10-8 7|&X]| 0[5}0f|A X}53F{(Flexible containers)

Mycoplasma

EFAMHIE2 animal origin XS0 CHSHA 2 mycoplasma testE =3lst=0| BtsiA CorningAts 24 classical media HX| S
CHsl 100% mycoplasma E|AEE #BILICE CorningAt TEHIEL| MIE AM|AM(specification)dfl mycoplasma HIAE AIE
HI gLt

Endotoxin: EAIM|ZE D} H|mA| £|X =59 endotoxin level

« J|&3f: 0.25 EU/ml O|&t, Z1tgf : 0.005~0.001 EU/m

+ CGMP ‘YLEA|MOlM FDA 2| E2 ME6tH0] dLketL|Ct

+ WFI (water for injection) 7|&2| high quality waterE AFE2LICH

+ WFI waterQ| TOC (Total Organic Carbon) =X|= 100 ppb O|sHLICE.

% EFAF X[ Z 2| endotoxin level H| ! (DMEM/Result Zf 2|&)

. Endotoxin level

Cellgro result
<0.001 EU/ml

EU/ml

Cellgro Competitor A Competitor B Competitor C

X 47| Bl HI0jElE &ole| £ Lotoi| Ch3f H|w et ZntL|Ct.

e

12 H|SHIO|2(F) | Tel. 02-6409-9338



Classical Media

Corning® DMEM (Dulbecco’s Modified Eagle’s Medium)/Hams F-12 50/50 Mix

Cat.No. 10-090-CV

- l
B 000w s
- Grace's Insect Basal =
Madium, 1X
Cvmp aa
win L gutarne
i et Pty
[
Al §ovam refec

S For asaare Use Coly
et uman Thevapste Ue

www.bioprocess.co.kr

(This is suggested replacement for 10-090-CVR.)
Technical Advantage: Lower documented Endotoxin content than offerings

from other major suppliers

This 1:1 mixture of Dulbecco's Modified Eagle Medium and Ham's F-12 media
is ideal for culture of a variety of cell types under low serum conditions.
Dulbecco's Modified Eagle's Medium (DMEM) is a modification of Basal
Medium Eagle (BME) containing four-fold concentrations of the amino acids
and vitamins found in BME. Ham's F-12 media is based on Ham's F-10 medium
with increased concentrations of choline, inositol, putrescine, and several

amino acids. This formulation of DMEM/Ham's F-12 contains L-glutamine.

Corning® 500 mL Hink's TNM-FH Medium [+] L-glutamine
lactalbumin hydrolysate, and yeastolate, [-] insect hemolymph
Cat.No. 13-100-CV

« Qty./Pk: 6/Pk
« Qty./Cs:6/Cs
« Weight: 9mg
« Size: 500 mL
« Storage:2-8T

Corning® 500 mL Graces Insect Basal Medium (Vaughn Mod.)
[+] L-glutamine, [-] insect hemolymph
Cat.No. 13-200-CV

« Qty./Pk: 6/Pk
« Qty./Cs: 6/Cs
« Weight: 9mg
« Size: 500 mL
« Storage:2-8T

13



DMEM (Dulbecco's Modification of Eagle's Medium)

Contains 10-013 | 10-014 | 10-017 | 15-013 | 15-017 | 15-018 | 17-204 | 17-205 | 17-206 | 17-207
L-Glutamine * * *

Sodium pyruvate
Phenol red
L-Cystine/L-Methionine
Phosphate

HEPES

High glucose ¢ ¢ ¢ ¢

L 2
*

*
*
L IR AR SRR 2

*
*

| 6 0 0 o o

Powder
Contains 50-003 50-013 90-013 90-113

L-Glutamine * *

Sodium pyruvate

Phenol red

L-Cystine/L-Methionine

® 6 o | o

Phosphate
HEPES

High glucose

Pyridoxine HCI . * * .

Sodium bicarbonate

DMEM/Ham's F-12 50/50 Mix

Powder
Contains 10-090 10-092 15-090 16-405 90-090 90-091
L-Glutamine * * *

Sodium pyruvate * * . . . *
Phenol red *
HEPES

Sodium bicarbonate *

*
*

*

*
*
*

Iscove's Modification of DMEM, 1x

Contains 10-016 15-016

L-Glutamine *

Sodium pyruvate
Phenol red
Pyridoxine HCI

L JNER NI SN 4

L JNER NI SN 4

Sodium bicarbonate

McCoy's 5A (Iwaketa and Grace Modification), 1x

Contains 10-050 10-051

L-Glutamine ¢ *

Phenol red L4 L4

HEPES 4

Sodium bicarbonate * *

14 H|=HI0|2(F) | Tel. 02-6409-9338



Medium 199 (Modification)

Powder

Contains 10-060-CV 50-050 50-051 90-050

L-Glutamine * * *

Phenol red * *

Earle's salts * * .

Hank's salts *

Sodium bicarbonate *

MEM (Minimum Essential Medium)

Powder

Contains 10-009 | 10-010 | 15-010 | 15-015  17-305 | 50-010 | 50-011 | 51-010 | 90-009
L-Glutamine * . .
Phenol red
L-Methionine

2 * L 2

L 4

*

Calcium and magnesium

L IR ZNER 2RI 2

L 4

Sodium bicarbonate

Non-essential amino acids

Sodium pyruvate

Earle's salts * * * *

MEM (Minimum Essential Medium) Alpha Medium

Powder
Contains 10-022 15-012 50-012
L-Glutamine * *

Phenol red

Nucleosides

Sodium pyruvate

® |6 o o0
*

Sodium bicarbonate

RPMI 1640

Powder
Contains 10-040 | 10-041 10-043 | 15-040 | 15-041 17-104 | 17-105 | 50-020 | 90-022
L-Glutamine * * * *
Phenol red *
HEPES

L-Cystine / L-Methionine

* * * *

L IR AR NI 2
L IR JNER 2RI 2
*

Sodium bicarbonate *

www.bioprocess.co.kr 15



Serum-free and Specialty Media

ol Relst Eo= Qs MZEHIYS 2ol 2fetH o2 HolEl HiX[of EXSX|Z

USLICE ST ESHZ B2 I | MM stHof|A ol gtdfst HE2 X|glst 3l

222 of0|ih HE, ERM AXH U X|H S0| ZLet|0f QUELICE T2LE H|E, A2 2P QI ME |ot2te] HE-, HIQ|E:
d SHO| EX U Ot gt 22 € At 2 E B2 2EE ZHEO0| QUSLICE o2t 2 EXOl EH2 X =g CHEE HE
Ol A HHAL M@ gl TH 22 obA| Ao E@™HE Atgste O A0 £E5| 2|7t ELICE 023t B, HiX|oflM EX Qaff T
BHES M A5 22 MWL EME EHSY| fl6 &HR|et down-stream X7t ZQBfLICE

SF Medium

+ Classical media formulationg 7|8t

© YT DI 2alt NEAIEC| BeotE, FOHHIED, S8 RaME £ R TR 3 ARl NEHE AH LR (1.0 g/L)0|
st

- Suspensiont adherent cell HQF 88t OFL|2}, hybridoma®| &7|2t0f ZX Q48 AEn ME2 S X9

+ 0| BiX|0ll= L-glutamine Z g}

PF Medium

© B MZEZO| UL LH|QF 81, Chinese Hamster Ovary (CHO) M|Z3 HHQo]| XX
© DEEOILEEHRAIXIE EHSHX| b STEQ 2E 3l RTHEE HEHLX]|

- Suspensiont adherent cell 2F0|A &2| AH|CHof| ZX a6t AEtn ME2HS X2

+ 0| HYX|O{|A L-glutamin O|Z &t

—

transfectagro™ Reduced-serum Medium
© UAEEHE ZUOIM CHSS ME R JHE IUIES 2

41 TTo—l oo=2 = =
+ #|A%te| S (adaptation) O HH AIBS 50% Ofot 5L 4 U
- ®H2 501 3%, #5HO2 HOlE transfectagrol 3 LIRS AT SHOIA UAIHOl HETH BES BAAIY

LSM (Lymphocyte Separation Medium)
© HeloflM s|ME MEREE HERE 22(5H| flo] MAIE HiX|
+ 20°CO|M ME=2F S HEDE1.077-1.080g/mLel B O{utEl SAHEY ZE2|+=I22A U diatrizoate 8N

TSB (Tryptic Soy Broth)
© A HFol MEA B HIAE S BB AHESH| I8 HlS
© AAE X|E A O] HiX|E AFESHH B M 3780 5382 Wote = US

© HHo] B T AZH(0| 40 B HAEE @I B Kbl ready-to-use solution
© GYUO| SEOP| W20 NTtER O YE iSO AL E -+ AS
+ O] YHHiXIol= 32 420l §leE g S=4d H0| 2 H|of 3| Fad HIAE A 0|4

Hepatocyte Maintenance Medium
© AT EE, US YW U WYY AE |E 2 S 2AE AL E Pl ZM | H|2| B ! R XIE fIoH Al
O] E= HiiX|= 1A A2 ZEMIZ20]| [ X2}

* Hepatic Phase 1} Il 9FZ CiAF 24 @22 OLL|2t R % RF &4 ALO|S] M2[SHH 2AHIE |FX

t
+ Hepatocyte maintenance medium2 &2 {217t i, F&H
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hybrigro SF™ Medium

- Ctet hybridoma cell linesE 0| 8¢ R 7 3 oA it ?loh SEo| MY E HiXIZ 2ol = |2 =0 3=

3102 Ho|E Hyx|

stemgro hMSC Medium

+ ¥HO| gl= stemgro hMSC HiX|= S4, MCHE, X[ ZZ[of|A IHEE Q12 2t ZI|MIE (human mesenchymal stem
cells; hMSCs)2| £|c &2 2ls A

© T QA0 SRR o 2 S E(HLE AHEE Al 2 AdAtE|of FHHIE o R Ho|

+ Corning CellBIND L} Primaria™ HH MILHIQ 872 e AtE6t= B WESHE S22 J-SH| obs M4 2 HlSsto

Y M= IS AR T

rhAlbumin

+ PHOZ HOlEl TZgt Q12 EH LETI(rhHSA)

+ Ha Gl H[ES X|EAF I2ES OFX|D Qs 0|2 A [af Q12 EH AETI(pHSA), & & UETI(BSA) X FBSE 5216t
= ZEst HiX| 25X

0.
0.

+ rhAlbuminOfl Cigt Y& o]t 282 CHO M| H{QF % CHYSH CHE MLl HIY S I3t 25|
PS

=
© A= FelolH S=0IM /el 20| T glE

rhLactoferrin

>
o
Q
o
0
—
o
=
©
-
3
5

© MIZBHQY BEHZ AREOEY| ffo SEo| netE M= 1zt
o

© SR U ST SHS X YA N T

—

o
© M= RefoIH SS0IM FeliEl 20| Ho glE

[
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Buffered Salt Solutions

DPBS (Dulbecco's Phosphate Buffered Saline)

Contains 20-030 20-031 21-030 21-031 21-040 46-031
Calcium * *
Magnesium * *
Potassium chloride * * * * *
Cat.No. Description Size
20-030-CV [+] Calcium and magnesium, 10x 500 mL
20-031-CV [-] Calcium and magnesium, 10x 500 mL
21-030-CV [+] Calcium and magnesium, 1x 500 mL
DPBS
21-030-CM [+] Calcium and magnesium, 1x 1L
(Dulbecco's Phosphate
21-031-CV [-] Calcium and magnesium, 1x 500 mL
Buffered Saline)
21-031-CM [-] Calcium and magnesium, 1x 1L
21-031-LX [-] Calcium and magnesium, 1x 10L
21-031-LB [-] Calcium and magnesium, 1x 20L
21-040-CV [-] Calcium and magnesium, pH 7.4 + 0.1, 1x 500 ml
PBS
21-040-CM [-] Calcium and magnesium, pH 7.4 + 0.1, 1x 1L
(Phosphate Buffered Saline)
21-040-CMX12 | [-] Calcium and magnesium, pH 7.4 = 0.1, 1x 1L
20-021-CV [-] Sodium bicarbonate, calcium, magnesium 500 mL
[+] Calcium, magnesium; [-] phenol red,
20-023-CV 500 mL
sodium bicarbonate
21-020-CV [+] Calcium, magnesium, 1x 500 mL
21-020-CM [+] Calcium, magnesium, 1x 1L
HBSS 21-023-CV [+] Calcium, magnesium; [-] phenol red, 1x 500 mL
21-023-CM [+] Calcium, magnesium; [-] phenol red, 1x 1L
21-021-CV [-] Calcium, magnesium, 1x 500 mL
21-021-CM [-] Calcium, magnesium, 1x 1L
21-022-CV [-] Calcium, magnesium, phenol red, 1x 500 mL
21-022-CM [-] Calcium, magnesium, phenol red, 1x 1L

Corning® 500 mL 5M Sodium Chloride
Cat.No. 46-032-CV

+ Qty./Pk: 6/Pk
« Qty./Cs: 6/Cs
+ Weight: 9mg
« Size: 500 mL
+ Storage: 15 ~30C
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Cell Culture Reagents

Amino Acids and Vitamins
Supplementation table for L-Glutamine and glutagro™ Supplement.

Media mg/L mM 200 mM L-Glutamine (25-005) or
200 mM glutagro Supplement (25-015-CI)
AMEM 292 2.00 10.0 mL/L
BME 292.3 2.00 10.0 mL/L
DMEM 584 4.00 20.0 mL/L
DMEM/F12 3621 248 12.4 mL/L
F12K 292 2.00 10.0 mL/L
Ham's F-10 146.2 1.00 5.0 mL/L
Ham's F-12 146.2 1.00 5.0mlL/L
Iscove's DMEM 584 4.00 20.0 mL/L
M199 100 0.68 3.4 mL/L
EMEM 292 2.00 10.0 mL/L
RPMI 1640 300 2.05 10.3 mL/L
Cat.No. Description Size

glutagro Supplement 25-015-ClI glutagro Supplement 100 mL
L Glutarmine 25-005-Cl L-Glutamine, 200 mM solution 500 mL

25-005-CV L-Glutamine, 200 mM solution, 100x 500 mL
MEM Amino Acids 25-030-ClI [-] L-glutamine, 50x 100 mL
MEM Non-essential Amino Acids 25-025-CI MEM non-essential amino acids, 100x 100 mL
MEM Vitamins 25-020-Cl MEM vitamins, 100x 100 mL
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Antibiotics and Antimycotics

Cat.No. Description Size
Amphotericin B 30-003-CF | Amphotericin B, Liquid 50 mL
61-238-RH | Ampicillin Sodium Salt 1049
Ampicillin Sodium Salt
61-238-RM | Ampicillin Sodium Salt 100¢g
Sotuion S0-004-Cl | 2l Amphoteriomuth 85 gl MR 100mL
Blasticidin S HCI 30-100-RB | Blasticidin S HCI, Powder 100 mL
Chloramphenicol 61-239-RI Chloramphenicol 25¢
61-277-RF Ciprofloxacin Hydrochloride 19
Ciprofloxacin Hydrochloride
61-277-RG | Ciprofloxacin Hydrochloride 59
30-234-CR | G418 Sulfate, 50 mg/mL solution 20 mL
30-234-Cl G418 Sulfate, 50 mg/mL solution 100 mL
G418 Sulfate 61-234-RF | G418 Sulfate, potency >700 pg/mg 19
61-234-RG | G418 Sulfate, potency >700 pg/mg 59
61-234-RK | G418 Sulfate, potency >700 pg/mg 50 kg
30-005-CR | Gentamicin Sulfate 10 mL
Gentamicin Sulfate 61-098-RA | Gentamicin Sulfate 100 mg
61-098-RF | Gentamicin Sulfate 19
Hygromycin B Solution 30-240-CR | Hygromycin B Solution 10 mL
30-006-CF | Kanamycin Sulfate 50 mL
Kanamycin Sulfate
61-176-RG | Kanamycin Sulfate 59
Neomycin Sulfate 61-241-RG Neomycin Sulfate 59
30-001-ClI Penicillin-Streptomycin Solution, 50x 100 mL
Penicillin-Streptomycin 30-002-Cl | Penicillin-Streptomycin Solution, 100x 100 mL
Solution 20-009-Cl fiag:zitlgirr:\-iit;reptomycin Solution, 100x [+] 29.2 mg/mL 100 mL
Puromycin Dihydrochloride 61-385-RA | Puromycin Dihydrochloride 019
Streptomycin Sulfate 61-088-RM | Streptomycin Sulfate 100 g
Tetracycline Hydrochloride 61-242-RG | Tetracycline Hydrochloride 59
Buffers
Cat.No. Description Size
25-060-Cl | HEPES, 1M solution (238.3 mg/mL) 100 mL
61-034-RM | HEPES 100¢g
HEPES
61-034-RO HEPES 500¢g
61-034-RR | HEPES 1kg
25-035-Cl Sodium Bicarbonate, 7.5% solution 100 mL
Sodium Bicarbonate 61-065-RO | Sodium Bicarbonate 5009
61-065-RR | Sodium Bicarbonate 1kg
Enzymatic Cell Dissociation Agents
Cat.No. | Description Size
25-050-CI | 0.25% Trypsin in HBSS; [-] calcium, magnesium 100 mL
25-051-Cl | 0.05% Trypsin/0.53 mM EDTA in HBSS; [+] sodium bicarbonate, calcium, magnesium 100 mL
Trypsin 25-052-Cl | 0.05% Trypsin/0.53 mM EDTA in HBSS; [-] sodium bicarbonate, calcium, magnesium 100 mL
25-052-CV | 0.05% Trypsin/0.53 mM EDTA in HBSS; [-] sodium bicarbonate, calcium, magnesium 500 mL
25-053-Cl | 0.25% Trypsin/2.21 mM EDTA in HBSS; [-] sodium bicarbonate, calcium, magnesium 100 mL
25-054-CI | 2.5% Trypsin in HBSS; [-] calcium, magnesium, phenol red 100 mL
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Non-Enzymatic Cell Dissociation Agents

Cat.No. Description Size
Cellstripper® Solution 25-056-Cl | Cellstripper Solution 100 mL
Growth Supplements
Cat.No. Description Size
ITS (Insulin, Transferrin, Selenium) 25-800-CR | ITS (Insulin, Transferrin, Selenium), 100x 10 mL
Hybridoma Reagents
Cat.No. Description Size
HAT (Hypoxanthine,
25-046-Cl | HAT (Hypoxanthine, Aminopterin, Thymidine), 50x 100 mL
Aminopterin, Thymidine)
HT (Hypoxanthine, Thymidine) 25-047-Cl | HT (Hypoxanthine, Thymidine), 50x 100 mL
Miscellaneous Reagents
Cat.No. Description Size
DMSO (Dimethyl Sulfoxide) 25-950-CQC| DMSO (Dimethyl Sulfoxide) 250 mL
45% Glucose Solution 25-037-Cl | 45% Glucose Solution 100 mL
Sodium Pyruvate 25-000-Cl | 100 mM Solution with 8.5 g/L NaCl 100 mL
25-021-Cl | Trace Elements A, 1000x solution 100 mL
Trace Elements 25-022-Cl | Trace Elements B, 1000x solution 100 mL
25-023-Cl | Trace Elements C, 1000x solution 100 mL
61-233-RM | Tris Base Buffer 100¢g
Tris Base Buffer 61-233-RR | Tris Base Buffer 1kg
61-233-RT | Tris Base Buffer 5kg
Trypan Blue Solution 25-900-Cl | Trypan Blue Solution, 0.4% (w/v) in PBS, pH7.5 + 0.5 100 mL
Yeast Extract 61-231-RO | Yeast Extract 5009
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Animal Sera

CorningAte] IEE EX HES2 AHLITH B 01, low-endotoxin, DX QI M|IL HIQF HIX|E 2teSHH| 2tatL|Ct,
U.S. Sourced: LS4 Bl 822281 AMY0| 22 0|= 52 Z2|0|YZ FBS O0]= W A0 MTH T ELICH G H|ZHER2E A
2 + USLICH

USDA: LiS A2} 8|22 2410| S2 USDA-certified Fetal Bovine Serum2 0|2 0[2|2| USDA QS A|A (F2 HA|Z)O|AM =
EELICE HA|ZE= 0|2 52E (United States Department of Agriculture; USDA)M|A] ASi#AN LS (bovine spongiform
encephalophathy; BSE) 3! X9} (foot and mouth disease; FMD)0| gi= O 2 QS E|YELICE 0|2 Lot HES Y2
T AEY =+ USLICH

CorningAt= CHYSH HIE HES

DE WHNES WY U4 22IS
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o = — OE
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Fetal Bovine Serum
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Cat.No. Description Size
35-010-CV Fetal Bovine Serum, Regular 500 mL
35-011-CV Fetal Bovine Serum, Regular (Heat inactivated) 500 mL
35-015-CV Fetal Bovine Serum, Premium 500 mL
35-016-CV Fetal Bovine Serum, Premium (Heat inactivated) 500 mL
35-070-CV Fetal Bovine Serum, Premium (Gamma irradiated) 500 mL
35-071-CV Fetal Bovine Serum, Premium (Dialyzed) 500 mL
35-072-CV Fetal Bovine Serum, Premium (Charcoal stripped) 500 mL
35-073-CV Fetal Bovine Serum, Premium (IgG stripped) 500 mL
35-074-CV Fetal Bovine Serum, Premium (Embryonic stem cell tested) 500 mL
35-075-CV Fetal Bovine Serum, Premium (Tetracycline negative) 500 mL
35-076-CV Fetal Bovine Serum, Australia Origin 500 mL
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High Quality Water

Corning High Quality Water= cGMP 2! ISO 13485:2003 X|&& =40t X0 EA 22| A|AHIO| L2} FDA 52 A|d
Ol M| Z=ELICt

MY S22 22 UHTH SETO0FE 2ot M HHYS BHX|L; 2|EF A|2Fe] FH|0jA BOHZ AREo7[0] Zgfot DEHLICY.
Corning2 £ & L QAR S¢= CHRfot UEE0| = M2 MSELICE O3t MES2 AH 54 AIAES X5t 7
XSt E= HIBS 0H UMl ARfS SFots BX G402 AFBY 5 AFLIC

Molecular Biology Grade Water?| 32 £& 2142 Q716h= CHet U4 2ol MefefL|Ch Aof M=, |2MEo|Lt E2t
AEHFe| 7|Xtx ZA| 28, DNase, RNase % Pro 20| L3 J|E} EXt MBSt 282 = F01| 0] A JHO'L||:}
=]

tease?t gle=
Molecular Biology Grade Water A4At1PH0{A| DEPCE Z &t =4
LICH
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CorningAtoil A M| = El= Water= 4572 Grade?t UL AHO|LE H|Z SHof k2t MEHSHY -~ AUF LT

Cat.No. Description Size
Medium 199 (Modification)
25-055-ClI Water, WFI Quality 100 mL ’
25-055-CV = Water, WFI Quality 500 mL

25-055-CVC = Water, WFI Quality, with septum cap 500 mL

25-055-CM | Water, WFI Quality 1L

25-055-LB Water, WFI Quality 20L ' }
25-055-LGC Water, WFI Quality 100L

25-055-LH Water, WFI Quality 200L

Water, WFI Quality

25-065-LB | Water, WFI Quality 20L
25-065-LG | Water, WFI Quality 100L
25-065-LH | Water, WFI Quality 200L

Molecular Biology Grade Water

46-000-Cl Molecular Biology Grade Water 100 mL
46-000-CV = Molecular Biology Grade Water 500 mL
46-000-CM = Molecular Biology Grade Water 1L

Reagent Grade Water

46-002-LF Reagent Grade Water 4L
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Disposable Bags

24

Features and Benefits

* High quality barrier films

* Sterile

* Gas and moisture barriers to minimize transmission of oxygen, carbon dioxide,
and water vapor

* Universal connection systems

* Reduces costs associated with washing, sterilization, and SIP/CIP validations

* Reduces the risks associated with cross-contamination

* Minimal setup time
* Wide variety of standard configurations

* Easily integrated in automated systems

Industry Recognized Manufacturing Standards

* cGMP - is manufactured under a quality system that conforms to the current
ISO 13485 and Quality System Regulation (21 CFR 820)

* Complete documentation and traceability

* Animal-free manufacturing process

Custom Configuration Options

+ 50 mLto 500L sizes

« 2D and 3D configurations (pillow and gusseted)
« Hanging designs

« Manifold systems

» Custom tubing and filter assemblies

« Cryopreservation bags

« Single-use bags for Corning HYPERStack® vessels

Applications

» Bioreactor and fermentation

» Media storage and delivery

» Seed/culture/harvest/recovery
» Separation

« Downstream processing

« Filtration

» Storage of high purity water

» Waste containment

Custom Fabrication and Assembly Services

» Corning offers extensive custom design services for single-use technologies.
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Film Materials

Ethyl vinyl acetate (EVA)

Ultra-low density polyethylene (ULDPE)
ULDPE/Ethylene Vinyl Alcohol (EVOH)
Polyethylene (PE)

Polyolefin (PO)

Fittings

Luer locks

CPC connectors
Sanitary fitting
Hose barbs

Spike components

Steam-in-place(SIP) connectors

Tubing

www.bioprocess.co.kr

Chemically resistant, heat sealable flexible tubing
Platinum or peroxide cured silicone
PVC

Configuration

Custom sizes
Bottom ports

2D and 3D options
Dip tube

Recirculation tube

Bag Types Available

Collection bags

Tank liners

Cryopreservation bags

Cell expansion bags

Bags for Corning® HYPERStack® vessels

Rocker cell culture bags
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Custom Media and Serum Solutions

Media, sera, and reagents to meet your unique
needs from research to commercial production.

Corning2 M ZH{YE HYX|FE bl obH| ks 9(Sh 419 JH-E BYX|Of O| 22 (MHX| 25 IHsELTt Corning2 HEX[4| 2t 2

—
HZS B = DAHO| L|=0f| Bedt= MEFS & Yol =L

ISO Certification: 1ISO13485= ISO 90012 HIROZ Q|27 |7| AM0f| HEot= It QLARS st A= 2| EZYL
Cf 22 FUAAHES Sot0] MY, it oPddete JLojatz| S0 tipt +F =2 @FARS S 8ot USLICE I1SO 13485&
20030 0]0f 2016'F =0 SHIHX| MER @FANS SIS MEAH HEEIRSLICEH 2iHAR= 1ISO 13485:2016 Q1B FS

L=
=
ot HATE RAdYS E4010 T MES Lot AsHTh

){EI

Corning®l 2% HiXiet B %S XIBE S U HISS HZ AN HER MUE|D, RE Mo TZTO| 22 AR
k. Corning 2% HiX|2F 2R 82 At EE BY HEl2 SIELIC

Corning?| MEXQI XM= 8! FY Xl 2Y MF 352 Corning?| 7|E M E B BIX| LEZZ| S 2AHSHH| HeFetL|Ct

Large-scale cGMP Batch Capabilities Custom Small-scale Pilot Batches
Packaging/Container Sizes Volume CorningAfE CGMP 122 23| OJH0| o L BIAE =
Hof O] AQl AR MU HIX|E AL HJELCh 4|
iauid Meda Ijesa HiR0] Chet BABRIE LS4, OF, pH, HET 55
Overall batch sizes 100L to 8,000L 51 F & 2 0f CHs) KISHEL|Ct
Animal 10L to 200L . cesT
1,000L to 6,000L
Packaging/Container Sizes Volume
Non-animal 100L to 200L Standard Bags
400L to 2.000L 1L, 5L, 10L bags 1L to 100L
1,600L to 8,000L Liquid Media
Powder Media Standard bottles: 50mL, 100mL, 500mL,
Overall batch sizes 50 to 1,000 kg 1L bottles 1L to 100L

26 H|FHIO|2(F) | Tel. 02-6409-9338



Our standard and custom product offerings include:
Media and Reagents

.

Classical media and serum-free formulations

Sterility challenge media (tryptic soy broth) for use in biopharmaceutical production validation
Supplements

Insect cell culture formulations

Downstream purification buffers

Cell and tissue processing solutions

Diluents and controls

Customer specific formulations

High Quality Water

Tested to specifications that may include USP and/or
EP and/or JP monograph requirements

Cell culture grade

Molecular grade: RNase-/DNase-free and protease-free

Reagent grade: RNase-/DNase-free and protease-free

Our serum product offerings include:
FBS (Fetal Bovine Serum)

Corning’s premium FBS is only collected from government approved abattoirs in the United States, Australia, and
New Zealand.

Corning’s regular FBS is derived from government registered facilities in North and Central America.

Traceability certified according to the ISIA Traceability Program.

Certificate of Suitability (CEP) issued for United States origin.

Comprehensive testing meeting USP and EP requirements and flexibility to complete custom needs.

Tank heat inactivation technology.

Validated gamma irradiation protocols in place for two dose ranges of 25 to 40 kGy and 30 to 45 kGy.

Extensive portfolio of treatments available including dialysis, charcoal dextrane, and IgG removal.
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Vector

LifeSensors
SUMO Protein Expression Systems -

www. lifesensors.com

« Bacteria
e Yeast

« Mammalian Cell

 Insect Cell
e SUMO Protease Enzyme

R O /~SF7TAR « SUMO Antibodies

SUMO-Fusion System IS0 7Y E=0| & 2l THEE = LRI SUMO(Small Ubiquitin-like modifier,
ubiquitin family & StLh)= TISH S0t 2ISHHE D0l B THEE Log SOHAIZICHE 22 2olisL(ch
SUMO-fusion tage LifeSensorsAte| SUMO expression platform@| 7H& 7| 20| &|= HEFLI|CY.

What is SUMQ?
UbiqutinZt YAt LS JHX|E 22 THEAZ  aka smt3, of yeast huSUMO1, huSUM02/3, and huSUMO4 NEDDS, ISG15
SO| AUsLct.
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SUMO &3 H|E

SUMOpro platform: E.coli& (3 2 A|AH

SUMOstar platform: Eukaryotic systeme X&617| 2I3t YEf (yeast, insect, mammalian systemoi| AF2)
TISHME2 LIS 2 SUMO hydrolaseE 2HX| 1 QL&LICH.

SUMOstar™= FISHAM| Z0j| A SUMO-hydrolase0i| 2|8 MEtz|X| =2 SUMOS

SUMOstar™ protease= SUMOstar™ fusion proteing & 5P| -r|°H HAE A

LifeSensors2| SUMO System expression vector, Ef 1= SU ?E Gt

SUMO antibody?} 25 o=l full set HEHZE 3350| f%*“—lEh

W A[Z] 219)
LIt

[
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F7] @/t SUMO protease 12|11 ZE2 |5t
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SUMOpro® fusion A|AEIS 0| &3}10{ E.colifA Yt =5 S7tA|1Z] Aot

His6-GDF8 Ub-GDF8 SUMO-GDF8 MBP-GDF8 GST-GDF8 TRX-GDF8

UN\NQ\B UN N @ B NN B UNIN@ B UNINE B UN\NQ\B
T v Ml — o |l — T - s T

Conditions: UN-Uninduced, IN-Induced, S-Soluble Fraction, IB-Inclusion Bodies

ful

o
ot
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&
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Z=0{ it expression system

Protein of interest

Protein of interest

SUMO Protease
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Bacteria
Cat.No. Description Fusion Tag Qty Host Promoter Selection marker
1000A | pE-SUMOpro Amp Kit His6-SUMO n/a E. coli T7 RNA polymerase | Ampicillin
1000K | pE-SUMOpro Kan Kit His6-SUMO n/a E. coli T7 RNA polymerase | Kanamycin
1001A | pE-SUMOpro Amp Vector His6-SUMO | 20 pg E. coli T7 RNA polymerase | Ampicillin
1001K | pE-SUMOpro Kan Vector His6-SUMO | 20 pg E. coli T7 RNA polymerase | Kanamycin
1010A | pE-SUMOpro3 Amp Kit His6-hSUMO3 | n/a E. coli T7 RNA polymerase | Ampicillin
1010K | pE-SUMOpro3 Kan Kit His6-hSUMO3 | n/a E. coli T7 RNA polymerase | Kanamycin
1011 | pE-SUMOpro3 Kan Vector His6-hSUMO3 | 20 pg E. coli T7 RNA polymerase | Kanamycin
1016 | pE-SUMOpro3 Amp Vector His6-hSUMO3 | 20 pg E. coli T7 RNA polymerase | Ampicillin
1100A | pE-SUMOstar Amp Expression Kit | His6-SUMOstar| n/a | E. coli, yeast | T7 RNA polymerase | Ampicillin, Trp1
1100K | pE-SUMOstar Kan Kit His6-SUMOstar| n/a | E. coli,yeast | T7 RNA polymerase | Kanamycin
1101 | pE-SUMOstar Kan Vector His6-SUMOstar| 20 pg | E. coli, yeast | T7 RNA polymerase | Kanamycin
1106 | pE-SUMOstar Amp Vector His6-SUMOstar| 20 pg | E. coli, yeast | T7 RNA polymerase | Ampicillin
Yeast
Cat.No. Description Fusion Tag Qty Host Promoter | Selection marker
E. coli,
2151 | pP-secSUMOpro3 Vector His6-hSUMO3 | 20 pg AOX1 Ampicillin, Zeocin
P. pastoris
pY-SUMOstar Saccharomyces
PY2100 His6-SUMOstar | n/a E. coli, yeast | CUP1 Ampicillin, Trp1
Intracellular Expression Kit
pY-SUMOstar Saccharomyces
PY2101 His6-SUMOstar | n/a | E. coli,yeast | CUP1 Ampicillin, Trp1
Intracellular Vector
pY Pichia Secretory SUMOstar E. coli,
PY2160 His6-SUMOstar | n/a AOX Ampicillin, Zeocin
Expression Kit P. pastoris
pY-SUMOstar Pichia Secretory E. coli,
PY2161 His6-SUMOstar | 20 pg AOX Ampicillin, Zeocin
Vector P. pastoris
Mammalian Cells
Cat.No. Description Fusion Tag Qty Host Promoter | Selection marker
pM-Mammalian Intracellular . Mammalian
7110 His6-SUMOst CMV
SUMOstar Kit ° star | n/a cells
M-SUMOstar M li M li
71| P starMammatian His6-SUMOstar | 20 ug | o mat@™ | omy Ampicillin, G418
Intracellular Vector cells
pM-Mammalian Secretory . Mammalian .
7120 His6-SUMOst CMV A llin, G418
SUMOstar Kit ' star| n/a cells mptetiin,
M-SUMOstar Mammalian M li
7121 | ° His6-SUMOstar | 20 ug | @™ oMy Ampicillin, G418
Secretory Vector cells
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Insect Cells

Cat.No. Description Fusion Tag Qty Host Promoter Selection marker
I-SUMOstar | t (BEVS E. coli, | t
300 P star Insect (BEVS) . ¢ sUMOstar | n/a o, NSECL | polyhedrin Ampicillin
Intracellular Expression Kit cells
I-SUM | BEV. E. coli, |
3101 pl-SUMOstar Insect (BEVS) His6-SUMOstar | 20 ug coll, Insect Ampicillin Polyhedrin
Intracellular Vector cells
[-SUMOstar | t (BEV! E. coli, | t
3105 P star nse(f ( ] ) His6-SUMOstar n/a coll, Insee polyhedrin Ampicillin
Secretory Expression Kit cells
[-SUMOstar | t (BEV: E. coli, | t
306 P starInsect (BEVS) -\ 6 sUMOstar 20 pg | & €5 INSeCt | bt hedrin Ampicillin
Secretory Vector cells
SUMO Protease Enzymes
Molecular
Cat.No. Description Species | Source Tag Qty Storage
Weight
5000 | SUMO Protease 1 Control Protein Human | E. coli SUMO | 38.9 kDa 100 pg -80°C
5004 | SUMO Protease 2 Control Protein Human | E. coli | hSUMO3 | 38.4 kDa 100 pg -80°C
SUMO-
5010 | SUMOstar Protease Control Protein Yeast E. coli GEP 38.9 kDa 100 pg -80°C
250, 500, 1000,
SP4010 | SUMO Protease 1 Human | E. coli His6 26 kDa -80°C
5000 units
250, 500, 1000,
SP4020 | SUMO Protease 2 Human | E. coli His6 28 kDa -80°C
5000 units
250, 500, 1000,
SP4110 | SUMOstar Protease Human | E. coli His6 26.4 kDa -80°C
5000 units
SUMO Antibodies
Cat.No. Description Host Qty Storate
AB7002 Anti-SUMO/SUMOstar Antibody Chicken 50 pg, 100 pg -20°C
AB7002H HRP-labeled Anti-SUMO/SUMOstar Antibody Chicken 50 pg -20°C
AB7030 Anti-huSUMO3 Antibody Chicken 50 pg -20°C

SUMO fusion@ 2 =& 8!

+ Hydrophilic surface helps solubility

» Enhances protein expression

« Improves quality of protein

» Hydrophobic core facilities correct folding
« Simple purification procedure

+ Removable tag, Small tag

SUMO Hydrophilic Surface Hydrophobic Core
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Artificial Chromosome Vector @hromoceni'el'

QlE YK HIE{= Tottori 2|2tCHSH Mitsuo Oshimura W= SO QJs JHLUE J|=2 QIZFO|Lt Fo| FAHK|O| A M[IZO| K|
x ST QWAL AAZ AH[SHH THE ZAALICE 0] HAC(Human Artificial Chromosomes: Q172+ Q3AHK| Q2
E{ EE= MAC(Mouse Artificial Chromosomes: DA QMK Q2f Q12 AHK|) HIE{ 2} SfL|Ct,

M| HELS 2RIl S

— O~

[> ok
o
g

SHEY| Tzl 2|1E2 %E&DIE/HFOIEM HIE{ 2f o] f% =42 7t
PO} Eis] ML= ZE3H= HIEHO|| A= 0] X $
WAL SYHE HEE =3 JMA|of MU BRI JAASLICE Of LPSOHH =3 PAMNO| HMIHE FA9(2 Aot =X 5= HA

7HHZO[0 M H|0f2} Of2q RIS LIC.

o

=

=
]

7|2 Plasmid/Viral vector?} 2tX|= 2X|Hofl=
. TransfectionZ DNAS| 3 7|7t x|t

. 2 STX ol 2ot =3 S TR I

. 22 SHX; Aol ofot o HAH

=

riot
oln
=
H
lo
ol
ﬁ
LO_I-

o o
4420 9151 9 =7 o) 30)2 oIpt BE2 Ul 4501 K

- AICH Bl 23t A H= S0| UBHTh

O

o N W N =

Q1 PMH| HE = =3 MEFOM =37 JANet SRE 02 RX|=|7| R0 7|E HESO0| Itz 2HE 35Y & USLICH

Construction method of HAC (human artificial chromosome) vector

A Artificial telomere arrangement

A loxP sequence

(J A
O

= 8

L _ >
Inserting loxP Cutting of Short arm Cutting of long arm
hCr.21 hCr.21-loxP hCr.21-loxPAp HAC Vector

(hCr.21-loxP A pq)

References : Y. Kazuki et al., Gene Therapy (2011) 18 384-393
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Artificial chromosome vector2| E7

il

S20| M}, TE MA HEO| 75 S Thy

T QU LS J|Z HE{O] Blsf QPO QT U AEFO| Y, HHH , TEH AL 3
g2 TEELCY,

A, RTX} A HIEO| 37| Mgk 2 HEQ| X[Cf MY 71Tt DNA 37| Of2iet Z&LICH HAC HIEQE JMX|= TMbELE 2
USLICE ZI| M[SH2 2 HE{of ) BHELICH

— - 1
Plasmid Virus BAC/PAC YAC HAC
(~20 kb) (~150 kb) (~300 kb) (~1Mb) Chromosome
10 kb 100 kb 1Mb 10 Mb 100 Mb
B. Conventional gene transfer vector + desired DNA C. HAC vector + desired DNA
Promoter + cDNA Promoter + cDNA

« Integration into the host genome (genomic disruption) « Nointergration in the host genome

« Unpredictable copy number (multi-copy insertion) « Low/one copy and mitotically stable

» Frequentsilencing of the transgene « No silencing of the transgene

» Limitation of inserted DNA size » No/variable limitation of inserted DNA size

(depending on the HAC vectors)

Artificial chromosome vector2} 7|Z HIE{Q}Q| H| 11

|
| |

Host chromosomal
integration type
Plasmid Vector Adenovirus Sendai Virus Artificial Chrmosome Vector
Vector type Double stranded DNA| Double stranded DNA | Single stranded DNA Double stranded DNA
To be integrated into | Independent presence Independence in Independence in the nucleus
L. the host chromosome in nucleus cytoplasm
Localization of (Some are integrated
vectors into the host
chrmosome)
~5kb . -
~300 kb ~ 8kb There is no limit (Mb)
9 (Afew genes)
Gene size that - - . -
can be loaded (It can be installed up to 36 kb, but it has not been put into practical
use) Can carry multiple genes

There is a limit on the number of genes that can be mounted

Since it's maintained in a
certain number in the cell, it
changes with the strength of

the promoter

Control to some extent

It changes according
Strong to insertion site and It depends on the number of infections
expression level copy number Control to some extent

Can't control

- E ion | . . . . i

Stability of xpression foss may Transient expression | Transient expression Over 50 'geher‘atlons
A occur (transcription level)

expression Unstable Unstable Unstable Stable

An artificial chromosome vector has a characteristic property as compared
with a vector which is widely used in mammalian cells.
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Cell Line

New CHO Cell Lines ®hromocenter

for recombinant protein production

CHO-Spica CHO-Neo
« Adapted to serum-free, suspension culture in animal|s Adapted to serum-free, adherent culture in animal
component-free chemically defined medium component-free chemically defined medium
« High protein expression « Keep alive at high confluency

« High protein expression

a0l M2 2SS LICH
=88} ZASLICE

MZ ISt CHO Cell Line2 0] 2%t IgG &3d

Continuous IgG production by CHO-Neo

IgG productivity of stable cell pools cells with microcarriers

200
150
100
i l
, | | | | _
CHO-K1 CHO-Spica 0 50 100 150 200 250
= Mammalian PowerExpress System®  #pCHR042 mpCHR069 Days of Culture

HiX| 2t #IE] EESF ChomocenterOf| A JHESH 24 AFRSIYISLICE
SpicaM-100: CHO-Spica cellsQ| 29 H{YS 2o £[X2tA|2] BHQF HHX|
pCHR series: LQF M|ILOf|A R CHHEIO| J1/d Edd(constitutive expression) 3 1254 M| 2| 21}
ol DQHE Eod BB LT,

1A
ro
rx

o
mjo
40
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Biopreservation Media

R

CryoStor® (Freeze Media) J Biolife Solutions

BioLifeSolutionsis S{AIEQI QA S 2 M| 9 X&| & ME ME U XXQ HE HE =2 yix|e| ME QI
23 YMIYLICE BiolifeSolutions2| £&ZX Q! HypoThermosol 2 CryoStor £2M2 XAl ot HEO|Q B2
OlM =2 HotE 20 QUESLICH BiolifeSolutions2| ‘dE HE HiX| HE2 £ EX 3 2 THME0|H J&20] &

H HEOZ ot MIL &4 Bl AFEZ £0(7| I MIRE|USLICE o171 B MAK0H HE = WE s 2 7|

W MZ gL

=

[1n

12 >
= M
O*QHJEIIQ
> =

oy xa

oﬁ 30
ot o

oz

Ha
ot = M

r
ot
m

J

30 1o
2

or
2

0.

CryoStor 32 EEXMZE2 2 A o S0 22 ot ZXFMZ AEA B3-S oISt S X Z|USLIC
-70 ~ -196°Ce| 2= HRANM Y2oIH MK 2 2ES lo U= CH HypoThermosol XE =42 7[8to = FLL.

o

SRS =
2= CryoStor HIZ2 ME L 28 SZZ Qo 242 eltt= Ol =8 G
ZEILICE F-Aet MZOA CryoStor HiE2 22tHQl o2 YSEIASLICE
& FHE 8, YEH 8 3152 I dYAIYLIEL CryoStor HZF2 USPL| &
goil w2t M = ELC

m
rir
4m
i)
ox

83 54 23 H|Ql USP 52 DMSOZ H|
T 2 DAL MIE AFES 23|10 8

[mE]
— ==
HAE J|&&8 £ZE5H= cGMP #F

ETNE
yo M
¥
I
b

CryoStor = Of2] Z& CHQ|2 TZEIH 2%, 5% X 10%2| £|F 52| DMSOZ M| ZE|L|Ct.

« Pre-Formulated

« Serum-Free

« Protein-Free

» USP/Highest Quality Components

» c¢GMP Manufactured

« FDA Master File

» Sterility, Endotoxin, and Cell-Based

Release Testing

EE

i

Part No. Description Size
202102 CryoStor® CS2, Formulated with DMSO in 2% concentration 100mL bottle
205102 CryoStor® CS5, Formulated with DMSO in 5% concentration 100mL bottle
205202 CryoStor® CS5, Formulated with DMSO in 5% concentration 100mL bag
205373 CryoStor® CS5, Formulated with DMSO in 5% concentration 10mL vial
210102 CryoStor® CS10, Formulated with DMSO in 10% concentration 100mL bottle
210202 CryoStor® CS10, Formulated with DMSO in 10% concentration 100mL bag
210373 CryoStor® CS10, Formulated with DMSO in 10% concentration 10mL vial
210374 CryoStor® CS10, Formulated with DMSO in 10% concentration 16mL vial
210210 CryoStor® CS10, Formulated with DMSO in 10% concentration 1000mL bag
200104 CryoStor® CSB, DMSO-Free 500mL bottle
200102 CryoStor® CSB, DMSO-Free 100mL bottle
200210 CryoStor® CSB, DMSO-Free 1000mL bag
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HypoThermosol® CJ Biolife Solutions

HypoThermosol ‘4= BZ HiX|= M & 222 Z|Haotel M200M MY 8 HiSS 9IS MSYLICH 24 % HHEo| gl
HypoThermosol 2 2-8 'C oA EatH HX|2| Z|th 22 8! 2& FYES MIot=E M= =USLIC 0] SEXH0| 1 =Xz}
B HE2 Y=o MAQ Y2t Bl Ot Foi| Pt 2k FE ME AERA HHES 2etAHA FLICL O MF2 A7 & Y

E
5}
SE8S ?lot 2F M ZOf HEY = U= MSYULICH

HypoThermosol FRSOl= R2[7|2 M|Ht pH HIHY, A4 xR, o] 712 3! M20M MZE L JEHe] S RXISH=

012 SE2 ABote 420 EEElof ULLICE TS HE U £ S30) ZH HypoThermosol MES HE 3 T4 & HE
AfRig Ol O B O HRIHQl 2002 YBEIYSLICE 1 20} B2 0| T3 AMET BE 3 HE IH5H0| FYELIC

HypoThermosol 2 USP <71> 22 3! USP <85> L E4 E|AE EF S SE8HH, cGMPO| W2t X = EL|Ct

Pre-Formulated

« Serum-Free

« Protein-Free

« USP/Highest Quality Components
« cGMP Manufactured

« FDA Master File

« Sterility, Endotoxin, and

« Cell-Based Release Testing

Part No. Description Size
101373 HypoThermosol® FRS 10mL vial
101102 HypoThermosol® FRS 100mL bottle
101104 HypoThermosol® FRS 500mL bottle
101204 HypoThermosol® FRS 500mL bag

HypoThermosol for Hair Restoration

22 0[Ao] 4EE =0/= Y 24 &, 0|4 2292 ex-vivo M| BiolifeSolutions2| HypoThermosol®0| &
ooley MD t% to| OIOF HypoThermosoI@OI IWOI USE 2, Fo 2 S MBSO 2 HE

CHis gRAsLI

o
=
=
fel;
k!
0

—_ -
[
>-|("D
=
3
~
()

36 H|EHIO|2(F) | Tel. 02-6409-9338



BloodStor® (Freeze Media) \J Biolife Solutions

BloodStor & MTHE, XS, B4 SoiM 2213t stem cello|L}, T2 MES U HZ HESS 52 BE

2| CGMP S HIXI2 Al2tRILICH. BloodStor & USP 712t USP 85 £3/8 BHSStE HEO2 B2 U LS4 HAE BES 55
(o3}
[

SHH, cGMPOf| 2} HASHAH| M| ZELIC. ot 2= Lotof| tishA Al FXAMItF HMSELICH

® ® ®

BloodStor 27 NaCl BloodStor 55-5 BloodStor 100

o 27% DMSO in Saline « 55% (w/v) DMSO « 100% DMSO

+ Sterile Contents « 5% (w/v) Dextran 40 « Sterile Vial

«  80mLFill Volume « Standard and Custom Fill Volumes « Standard and Custom Fill Volumes

» USP/Highest Quality Components « USP/Highest Quality Components « USP/Highest Quality Components

« cGMP Manufactured « cGMP Manufactured « Filled Under cGMP
« Sterility, Endotoxin, and « Sterility, Endotoxin, and « Sterility and Endotoxin Testing
+ DMSO Content Testing » Cell-Based Release Testing

) Biolife Solutions

r
T

N E L
.. h ,, -

Part No. Description Size
327207 BloodStor® 27 NaCl 80mL bag
355371 BloodStor® 55-5 5.6mL vial
355372 BloodStor® 55-5 7.2mL vial
355210 BloodStor® 55-5 1000mL Bag
410301 BloodStor® 100 50mL vial
410302 BloodStor® 100 100mL vial
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Cell Thawing Media® L Biolife Solutions

= A3 USPO| 2k

HE EE = QMR B =X giF2 flet ME 3iF BiX| MZ2 WFI(Water for Injection) S22 =
UF LS A < 85>, pH, ME B 5 59| cGMP X0 T2t M FLITL 0| MBS 52 BE 3 45 B M| BENHS B4jsf
HLt MHSH= H| AFSELIC
Cell Thawing Media in NaCl Cell Thawing Media in Dextrose
Cell Thawing Media 10% Dextran 40 (in 0.9% NacCl) Cell Thawing Media 10% Dextran 40 (in 5% Dextrose)
e Pre-Formulated e Pre-Formulated
« Serum-Free « Serum-Free
« Protein-Free « Protein-Free
« USP/Highest Quality Components » USP/Highest Quality Components
« cGMP Manufactured « cGMP Manufactured
« Sterility, Endotoxin, and pH Release Testing « Sterility, Endotoxin, and pH Release Testing
G‘mﬂ"’mm CJ Biolife Solutions
= foaoaos  350ml i
E ,_é %ﬁiﬁz: Emf}g
g £
3 3.
&
Part No. Description Size
980203 Cell Thawing Media 10% Dextran 40 (in 0.09 % NaCl) 250mL bag
981203 Cell Thawing Media 10% Dextran 40 (in 5% Dextrose) 250mL bag
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Cryogenic Storage

Isothermal LN2 Freezers L7 Biolife Solutions
Patented LN2 Jacket Technology

Custom Biogenic Systems (CBS) Freezers

198740|| MZI=l Custom Biogenic Systemse Z|&CH K| ZA =D
M2 FH| Y WM M| FH Y M= 2ofe| 22E 2HYL

0| EHE 22 Jacket LA/0] 2ot MK A HE ME A|AHES HE AR
O| olif| ZAQO| MES KAMMO 2 XIEHSI A|BS| 2 QTS HHEID
XME 22k2 2iskliaLCt WS 2& F| 2|0 = upright freezer rack,
chest type rack, canisters/cassette & CIYH S HUE ARES &
SELICt. Custom Biogenic SystemAt=s SAIHOI GMP S32| ME S
2 o4 232 X2l BioLifeSolutionsAte} eiisto] 25 OFAHEIE T

=
= — =
Aot AFLICL

r

Custom Biogenic Systems Isothermal LN2 Freezers

Isothermal LN2 freezer= % 5 7|29l Jacket 2|20 2lsf HSA Hof
2! Z2H2 TS0 AN HAE HS A HOf jacketO]] HU5I0] AKX
ot S A HEEO| EXSHR| @Ot iR E2t Z2HS E|CHSkstn oA EA
oot Bt A|R2| WAL 2 Jt5dE Z[ADRILICE J|oHE AV LIQE
SE7I AN £F 2201 AN FHS Do V|2t HAI AL LieE £ B2 M2 HEE RXISH0 HSH LR 220
g FX| pAELICE 0] 7|20 Qs S£4E I MZSH of Hot M2 SXIE 4 U0 B2t A=0)| &H H2 7Hs ZLCh
FH2 HA M WS 0= AR K| A HE IsdS MAHSHH 2/e RAE MAHYLICH FE0| 2ESh= M2 M3 U
2 EHHIO|Yo| 2 5l WA Qs ZLUZ O|O{FLICE HA 2t HIO|Y| B E Q02 MH TLICEH FAe ZE IX2
HE M HS0E= BE M AARS ARESHD 25 7YY E M3 Lot
0|5 2 C|AE0[0f 22 £ 3 HA|P} 2b50ta MK Ao XtE ¢ 7152 Ste 2301 HESH0] 2lsiM XA LY
Hec s HH-193°C £ 8X| gfLct,

K| Bt HEGIO0| AZE UM Ha 20| M 22t

-+ D[ ARS8 S210] glO| LHE 3218 Alz Eatof &g
uxt 2HFO| IH Z| Aot

+ ZEE0| ot A Xts FY B 25 XS Mo & ZLEY
2E HF Rack AFE 7ts

. oy ElAO| HE QN QIS

S0 HM Al =0 H2ah ZE0| ¢1F
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Liquid nitrogen freezer & §4
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Storage Chamber

Vacuum Space =

Patented Liquid

Nitrogen Jacket 2

o e
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H BFEOl LN27}
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e MY %?_f
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171 =0 2|

MBS TS

LN22F RLELICY.

=
M, YT, ST EfO|H, 21 LY
e =10 AL
Sl

e
V-1500AB | V-3000AB | V-5000AB V-3000AB-C | V-5000AB-C | V-3000EH-AB V-5000EH-AB

LN2 Capacity 30 Liters 70 liters 93 Liters 70 Liters 93 Liters 89 Liters 140 Liters

Maximum Storage Capacity

Vials (2ml) 9,100 22,100 40,300 16,800 36,400 25,500 46,500

'(3;%‘:205395 434 1420 1,936 876 1736 1,280 2,208
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Standard LN2 Freezers

Wide lid opening for easy access

i
0
A
3
|

HTERE S8l RE rackoi| £l

S-1500AB stainless steel,
standard square rack configuration.
9,100 vial capacity

X sk
Hi-2

|.|-|

Rl

X o M

T YA MY A LHRO| AN HAE FYUBIH FH2E |X[ok= LA
oY A XM HXIE MBEYLICL 2 532 WE0i thist #l2 822
JoIH YA LR 220 S 0[X[X| SSLICH AN Ha It L
S U2 FH 0|50 Uz MY =+ U= 2301 HEEHE ABSIH 2
£ O AH| HA XHE FIt |5 S Y Lt

=54

=0| X| (= AHIQIZ|A XHEHS[ TIZ HA 87|

B E rack2 AR

ME A EHIEY = U= EHE 8

U = 5, XS MR, BE J|5 U 2k FYS ot= 2EEL

S-5000EHAB stainless steel Baxter Fenwal
4R9951 canister & frame configuration.
1,140 canister capacity (250ml)

(': Biolife Solutions

S-1500AB S-3000AB S-3000AB-EH S-5000AB S-5000EH-AB
LN2 Capacity 145Liters 345 liters 720 Liters 615 Liters 720 Liters
Maximum Storage Capacity
Vials (2ml) 9,100 22,100 46,200 40,300 46,500
Blood Bags (50ml) 434 1,120 1,140 720 2,208
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Controlled Rate Freezers iolife Solutions’

Model 2101 Controlled Rate Freezers

Windows 2|8t 2 H|HE A-83t= laptop ZEE2{0f 2J3f 2 .01~ 99°C 2| &
A pJ

2 MSELICE -180 ~ + 50 °C 2| 2= Heet 2fA} 1R2| S2 H™lS & U=
2 C

by |

HEE™

dm

+ Windows 7|t 2% XXM E ARSI= HEZ
c Bt ZRasiy Vs

- 2& 2 +50T~-180T

« 2Ch0.01C ~ 99.9Co E& £

© TE ~ Q9IS IR & X

< MBS | A2 54 T2 671 &

0 > )

st Hiogenic Systoms
Conpriled Rore Frossing System |
= Waie Mo

s .
Custam Biogendc Svstems @
Coatrolled Rt Freezing System
T Maun Mum
o | |
[ =11 — ]
e ]

e
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Cryo Ware

Cryo Tube with Internal Cap

Sterile, Dnase, Rnase, Human DNA, ATP, Pyrogen Free

./ VVOLO

Wonderful life with Lifescience

3

| g

1 LS

=5

-
Cat.No. CR-101 CR-102 CR-104 CR-105 CR-106 CR-107
Volume 1ml 2ml 2 ml 4 ml 4 ml 5ml 5ml
Bottom Type Skited Round Skirted Round Skirted Round Skirted
Sales Unit 400/case (50/pk)

Cryo Tube with External Cap

Sterile, Dnase, Rnase, Human DNA, ATP, Pyrogen Free

\! [
)

1

Y2236292

Ll 7 4

&
Cat.No. CR-201 CR-202 CR-203 CR-204 CR-205 CR-206
Volume 1ml 2 ml 2 ml 3 ml 4 ml 5mil
Bottom Type Skited Round Skirted Skirted Skirted Skirted
Sales Unit 400/case (50/pk)

Weriting Cap Disks

A A A

Cat.No. CR-301 | CR-302 | CR-303 @ CR-304 | CR-305 CR-306
Color blue white yellow purple red green
Sales Unit 1,000/box

www.bioprocess.co.kr 43






Downsream

Bioprocess

Overview for Lab and Pilot Scale

Resin

BioPro IEX
BioPro SmartSep

Empty Column

Lab Scale (ECO Series)
Pilot Scale

Process Scale

System

Continuous LC
Chromatography for Pilot Test
Process Chromatography Skid
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YMC BioPro IEX Resins YM

BioPro IEX A|2|=
polymer0f &
o fELCt

TaTrod

M

Aot it S HIO0|R OofF FH 8 =2 JHLE 0|2 weh TIYLITt. BioPro IEX Q/S matrix= &l
I.

= A
S0| Zefoh= H|ISO0|X 50| M &0t s netE AC|H binding capacity?t &0t HIO| 2 2|9FF X

1o

CIP %! buffer exchange& tE2H| TSI E4= XAt 0|50 2Tl +=FO| MTHXMO =2 ZL|CE YMC Atel SEXQI 3 7|
20f 2J8h 30 um 0|5t T2 bead & 2Tl 149 QE0|M T 20| 20| Ha|X| 240k At 20| AFR0| JHs TiL|Ct, 3

Mgt 2T o oy AE2lsS 21 10 pm HF2| 2fTli: dHHe = SEEL

Selection Guide to YMC IEX Resin

| BioPro IEX S75

Strong cation exchanger

Strong anion exchanger

Screening different resins

BioPro IEX Q75

BioPro IEX Screening Kit

Strong anion exchanger BioPro IEX SmartSep Q20/Q30

Process
development

Intermediate
purification

Strong cation exchanger BioPro IEX Smart Sep $20/S30

BioPro IEX Screening Kit

Screening different resins

Bind/elute mode BioPro IEX SmartSep 520/S30

Strong cation exchanger &

Bind/elute mode BioPro IEX Smart Sep Q20/Q30

Strong anion exchanger &

Flow through mode BioPro IEX Q75

>
>
>
>
Flow through mode BioPro IEX S75
>

Screening different resins BioPro IEX Screening Kit

48 H|EHO|(F) | Tel. 02-6409-9338



IEX Media Selection Guide

A SHof w2t 2| TIe] (Xt 201S HERLICE HH| 2= Tl M 22

—

o

ZoretLct.
initial product capture

intermediate purification stages

the final polishing step

N

FEA0l| AFESt= 3 R0FETHT| medialtCh 2= AFZO] UELICE WA THA|(capture step)oll= ERIE A2|5t1 5
APle g SHE HLCHL 52 |51 22 scale-up HAHOIME mediall =2 2% 532 7tXM0F gLict S2t FH|
intermediate purification)= CHEFS| 2452 H|Hs2| $I$h 240|1, Y40t &HA|(polishing step)= 2E 0|2 E252 HHS
QIeh 2P YLICE O]of| 2T medias Lol =2t 2 HIS0|XH XS JA0F giL(Ch

i i |

4

Capture

BioPro IEX75 pm

BioPro IEX SmartSep

YMC IEX Media 10,20, 30 pm

Intermediate Purification

BioPro IEX SmartSep

Polishing 10,20, 30 pm

BioPro IEX for Capture

BioPro IEX Series BioPro IEX Q75 BioPro IEX S75
lon exchange type strong anion exchanger strong cation exchanger
Charged group -R-N"(CHy); -R-SO*
Matrix Hydrophilic polymer beads

Pore size Porous

Compression factor 1.05-115

Particle size 75 pm

Pressure resistance 0.3 MPa

Typical flow rate ;::_12%%% iTn//::

lon-exchange capacity min. 0.10 meq/ml-resin

Dynamic binding capacity min. 160 mg/ml-resin (BSA)

BioPro IEX SmartSep for intermediate purifications and polishing

BioPro IEX BioPro IEX BioPro IEX BioPro IEX BioPro IEX  BioPro IEX
BioPro IEX Series SmartSep SmartSep SmartSep SmartSep SmartSep SmartSep
Q10 Q20 Q30 S10 S20 S30
lon exchange type strong anion exchanger strong cation exchanger
Charged group -R-N*(CHy)4 -R-SO*
Matrix Hydrophilic polymer beads
Pore size Porous
Compression factor 1.05-1.15
Particle size 10 pm 20 pm 30 pm 10 pm 20 pm 30 pm
. Regular use: 3 Regular use: 2 MPa Regular use: 3 Regular use: 2 MPa
Pressure resistance MPa Max.: 3 MPa MPa Max.: 3 MPa
Max.: 4 MPa Max.: 4 MPa
Typical flow rate 200-1000 cm/hr, Max. 2000 cm/hr
lon-exchange capacity min. 0.08 meqg/ml-resin min. 0.08 meqg/ml-resin
Dynamic binding capacity min. 100 mg/ml-resin (BSA) min. 100 mg/ml-resin (lysozyme)
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YMC Empty Columns
ECO Glass Columns YM[

Laboratory Scale

ECO Columng £ XIS 271 % Xer8 SHH0) B2 & 4 9k L4t 459| FXYS glass column@LIC Column
Zo| 3 W EE o W0 0I5 W 4 U Plunger?t 21 9oL, ABTE A4 T U QWY & 4 D W 0/
ZH% 4 UBLICE. ERAL HIZ T 2] aqueous type 0/210] 71801S AF8E 4 2= SR(solvent resistant) typed] o[ %4}
U o BRI BEISH0| ABE 4 UBLIT

SEE

- 10 bar O|Afo| TIQO 2 AFE It

+ EXHEQ A Qs 1 cm P EEH WALs (BT B Al He)
Validation&1t 37 L8 HHOE A8

. Ef%@ io|9-| m210| 0| (3] 20 cm L{2[2| =0| WA Al K2])
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Eco Column ID 10-50 mm Choh MEd AfQF

bﬂttmg (nut and ferrule)

|nterna| central screw

seal actuation nut

central screw

top
piston counter nut
(variable)

& <
bottom

piston
(fixed)

AME 20Hof w2} MEy
+ AB (Aqueous Buffer) Type: $A|Lt H&
R (Solvent Resistant) Type: &4t

w!;‘ counter screw

central screw

‘/internal central screw

O-ring
|
( ‘l\frit
[ |
B lass bod Water jacket0il &2l Eco column
: e © 2E 20| By Fe 9l xp2lo| ZEl 2
' o2 4o

Versions available

ECO AB Viton® O-ring Porous glass (ID 10-50 mm)
4-40 POM
(Aqueous Buffer) EPDM Polyethylene (ID 70-80 mm)
ECO SR Porous glass (ID 10-50 mm)
4-40 PVDF Kalrez® O-ring
(Solvent Resistant) Stainless steel (ID 70-80 mm)
HZ A
Inner diameter (mm) 10 15 25 50 70 80
Pressure limit (MPa) 3.0 2.5 1.5 1.0 0.5 0.5
Length (mm) 120, 200, 450, 750,1000
Temperature range () 4-40
Connections 1/4” - 28G flittlngs 1/4” - 28G fllttlngs
(1/16” tubing) (1/8” tubing)
AB type/SR type
Optional Vario (one end 120 mm)/Multivario (both ends, 120 mm each)

heating/cooling jacket
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Characteristics

5-30 bar (depending on diameter)

aqueous buffer version (AB): 4-40 °C

solvent resistant version (SR): 4-40 °C

borosilicate glass

aqueous buffer version (AB): POM, sintered glass frit and Viton® seal (ID 10-50 mm)
POM, polyethylene frit and EPDM seal (ID 70-80 mm)

solvent resistant version (SR): PVDF*, sintered glass frit and Kalrez® seal (ID 10-50 mm)

10 mm, 15 mm, 25 mm, 50 mm, 70 mm, 80 mm

120 mm, 200 mm, 300 mm, 450 mm, 750 mm, 1000 mm

Adjustable plunger provides up to 120 mm bed height adjustment

The columns are supplied with different adaptors to allow direct connection to any LC-system

* Table of chemical stability of PVDF available on request. Known instability for typically used solvents: THF, acetone

ECO Column Packing Height and Volume

One adjustable piston Two adjustable pistons

Inner diameter Pressure limit (Vario) (Multivario)

column (mm) (bar)

0-120 0-9 0-120 0-9

80-200 7-15 0-200 0-15

10 30 330-450 28-35 220-450 19-35
630-750 54-58 520-750 44-58

880-1000 75-78 780-1000 66-78

0-120 0-60 0-120 0-60

80-200 50-100 0-200 0-100

25 15 330-450 190-230 220-450 130-230
630-750 365-390 520-750 300-390

880-1000 510-520 770-1000 445-520

0-120 0-425

0-200 0-710

70 5 70-450 290-1610
370-750 1530-2680

620-1000 2560-3570
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Ordering Information for ECO Column

AB Type (water), Vario (2tZ 7}t Plunger)
A £ Flit Size=[0]:10-16um, [3]:16-40um, [4]:40-100um, ID 70/80& [O]Et CHE

Column
Length
(mm)
120 ECO10/120VAV ECO15/120VAV ECO25/120VAV ECO50/120VAV
200 EC0O10/200VAV ECO15/200VAV ECO25/200VAV ECO50/200VAV
300 ECO10/300VAV ECO15/300VAV ECO25/300VAV ECO50/300VAV
450 ECO10/450VAV ECO15/450VAV ECO25/450VAV ECO50/450VAV
750 ECO10/750VAV ECO15/750VAV ECO25/750VAV ECO50/750VAV
1000 ECO10/999VAV ECO15/999VAV ECO25/999VAV ECO50/999VAV

SR Type (water), Vario (¢t% 7 Plunger)
A £ Flit Size=[0]:10-16um, [3]:16-40um, [4]:40-100um, ID 70/80& [O]Et CHE

Column
Length
(mm)
120 ECO10/120VAK ECO15/120VAK EC0O25/120VAK ECO50/120VAK
200 ECO10/200VAK ECO15/200VAK EC025/200VAK ECO50/200VAK
450 ECO10/450VAK ECO15/450VAK EC025/450VAK ECO50/450VAK
750 ECO10/750VAK ECO15/750VAK ECO25/750VAK ECO50/750VAK
1000 ECO10/999VAK ECO15/999VAK ECO25/999VAK ECO50/999VAK

Column Stand for 25, 50, 70, 80 mm ID

ECO25FUSS-3 25
ECO50FUSS-3 50
ECO70FUSS-3 70
ECO80FUSS-3 80

www.bioprocess.co.kr
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ECO™"° Glass Columns th

Laboratory Scale

ECO™™* Glass Columne DLHQH(2 At : 30-80 bar)& CH=A Glass Column 2LICE TXOIME leak O] AFR & 4~

£ 1YY CNC system S6t0§ MEZE quick-lock X OFF 2 11 ZHHSAH| column?| piston ZE/IHHE & 5 s 1
& glass columnLICE 10 um 2 0[50l 10| H2l= 2Tl AFZA| BO[RLICE 5 mm XE ZHFEH AR 27 W0l K2

L.

HNEEY

InertAf¥ 2 2 Bio compatible
1Y NQEH0M AL JHs
&2 8Xd: SR Type
Quick-Lock L X2 AtE0| 2+H
O LC sytemOf|= & Ot
PE ME 9| plunger & EPDM sealing ring2t &7 At JHso X2 HHA
UZE E0l|lM =0| 2F JHs3t plunger

Clost et Afer

AHE E0Hof| ot A1Es Bed length 2X Jt5 Quick-lock F1X0| 2+m ==&k

AB(Agueous Buffer) type: &=H|LIX & Column £7%I Z0|& =HsH= 7tH Column & 2&9| =XtX9I quick lock
SR(Solvent Resistant) type: &4/244t plunger (37X type: Short, Short/ | HEHZE L2 3! JHm| Z==t0| ZHH
Long, Long)
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ECO™"° Column?| ££|t Xl

5,10, 15, 25, 35, 50 mm ID

125,250,500 mm
max. bed lengths

Solvent resistant (SR) and
aqueous buffer (AB) versions

AB: 4-40 C,
SR:16-40 C

15-80 bar

Pistons:
PE, PTFE

Sealing:
EPDM, PTFE, Kalrez®

Frits:
PE, glass or stainless steel

Glass Body:
KPG* Borosilicate glass 3.3

(*calibrated precision glass)

AB
for aqueous buffer

-

SR
for solvent resistant

counter screw (Bayonet) J

piston !
triple chevron '

I ————

= O-ring

=

frit

retaining ring

counter nut (Bayonet) —-

= =]
column body (glass)
-7 counter nut (Bayonet) J
[ —af =] -
sy frit -_—

—— O-ring
triple chevron

piston

J
VA |

F counter screw (Bayonet) ﬂ

HE ALY
Model TACOS TAC10 TAC15 TAC25 TAC35 TACS50
Inner diameter (mm) 5 10 15 25 35 50
AB 8.0 MPa 8.0 MPa 7.0 MPa 5.0 MPa 4.0 MPa 3.0 MPa
Pressure limit (MPa)
SR 8.0 MPa 5.0 MPa 5.0 MPa 5.0 MPa 4.0 MPa 2.5MPa
Length (mm) 125,250, 500
AB 4-4010
Temperature range (0)
SR 16-4010
1/4” - 28G fittings 1/4” - 280G fittings
Connections
(1/16” tubing) (1/8” tubing)
AB Polyethylene
Frit
SR Sintered glass SUS 316
Optional short plunger, short/long plunger, long plunger
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ECO™"* Column Packing Height and Volume

Inner Short Pistons Short/Long Pistons Long Pistons

diameter Pressure

column limit (bar) Bed length Column Bed length Column Bed length Column
i) range volume range range volume range range volume range
(mm) (mL) (mm) (mL) (mm) (mL)
30-125 0.6-2.4 0-125 0-2.4 0-125 0-2.4
5 AB=80 150-250 3.0-4.9 70-250 1.4-4.9 0-250 0-4.9
>A=80 400-500 7.9-9.8 320-500 6.3-9.8 240-500 4.8-9.8
40-125 3.2-9.8 0-125 0-9.8 0-125 0-9.8
10 AB=80 160-250 13-19 80-250 6.2-19 0-250 0-19
SH=50 410-500 33-39 330-500 26-39 250-500 20-39
30-125 6-22 0-125 0-22 0-125 0-22
AB=70
15 155-250 28-44 75-250 14-44 0-250 0-44
SA=50 405-500 72-88 325-500 58-88 245-500 44-88
30-125 15-60 0-125 0-60 0-125 0-60
25 AB=S0 160-250 80-120 80-250 40-120 0-250 0-120
SH=50 410-500 205-245 330-500 165-245 250-500 125-245
35-125 35-120 0-125 0-120 0-125 0-120
35 AB=40 160-250 155-240 80-250 80-240 0-250 0-240
SR=40 410-500 395-480 330-500 320-480 250-500 245-480
40-125 80-245 0-125 0-245 0-125 0-245
50 AB=S0 170-250 335-490 90-250 180-490 0-250 0-490
SRS 415-500 815-980 340-500 670-980 255-500 500-980
Ordering Information for ECO™"® Column
AB Type(Water) / Short Type / A = Frit size Spm or 10pm
Column Product Number
Length Column |.D. (mm)
(mm) 10 15 25 35 50
125 TAC10/125PEA-AB-2 | TAC15/125PEA-AB-2 | TAC25/125PEA-AB-2 | TAC35/125PEA-AB-2 | TAC50/125PEA -AB-2
250 | TAC10/250PEA-AB-2 | TAC15/250PEA-AB-2 | TAC25/250PEA -AB-2 | TAC35/250PEA-AB-2 | TAC50/250PEA-AB-2
500 | TAC10/500PEA-AB-2 | TAC15/500PEA-AB-2 | TAC25/500PEA-AB-2 | TAC35/500PEA-AB-2 | TAC50/500PEA -AB-2

SR-Version(Solvent Resist) / Short Type / A = Frit size 2pm or 10pm

Product Number
Column
Length Column I.D. (mm)
(mm) 10 15 25 35 50
125 TAC10/125G A -SR-2 TAC15/125G A -SR-2 TAC25/1255 A -SR-2 TAC35/1255A-SR-2 | TAC50/125A-SR-2-NK
250 |TAC10/250GSA-SR-2| TAC15/250GA-SR-2 TAC25/250S A -SR-2 TAC35/250SA-SR-2 | TAC50/250A-SR-2-NK
500 TAC10/500GA-SR-2 | TAC15/500GA-SR-2 | TAC25/500SA-SR-2 | TAC35/500SA-SR-2 | TAC50/500A-SR-2-NK

% Plunger = Short type / Short-long type / Long typeQ 2 - EIL|CE,

56

H|EH}0|2(Z) | Tel. 02-6409-9338



EEEESSS———
Ymi

YMC Pilot™"® Columns

Pilot Scale
YMCEH9| sealing 7|& 2 2t8{5H UH|2t 5H2 dead volumeS 2L BtL|CE Teflon RHE Q| piston 22 2A|7t It
B F 20| &0[t Lt 8OH S0 EAIE[X| §i&LICE &LMHQl drain 7|52 2 pistong HHSHH |XE =

UELICE Column body?| 4|2 2812 unpacking@t A&, 20| 80|ZLIC}. CGMP & EME X 5efL|Ct.

-]
HH
am
oA

0j1ct X

+ oHHIStT 30| 412 A8

- AbEHO| Teflon M2 JHASIA 22 T2 % ofmtz) Sigio| 8o ’
- A S0 o3t 2 gy 924} g

Inner diameter (mm) 100 100 140 140 200 200
Packing bed height (mm) 50 - 430 400 - 780 55 - 420 405-770 70 - 435 420 -785
min. 0.39 314 0.85 6.23 2.20 13.2
Volume (L)
max. 3.38 6.13 6.47 11.9 13.7 247
Cross-section (cm2) 78.5 78.5 154 154 314 314
Pressure limit (MPa) 1.0 1.0 0.7 0.7 0.5 0.5

YMC Pilot Columns

Pilot Scale

YMC Pilote THUE 9 MAF FR014 ALSSHES S Hi0|Q 3 20pE D24 2
£ S8 20f0] HaIet AB BT LA W A SR HHOE HBE
LICt 2= AB HH ML= HIZ£ 02 BHEO0{RILICEH YMC Pilot2 E&
#4/044 A20IETATOM Blo|2I20IE 2§02 AT 4X/2}
&l ALg ELICY,

LICE YMC Pilot2 4 2t520]

.
et

Inner diameter (mm) 70 70 100 100 140 140 200 200
Packing bed height(mm) 500 850 500 850 500 850 500 850
min. 100 - 450 | 250-800 | 100-450 | 250-800 | 100-450 | 250-800 | 100 -450 | 250 - 800
Volume (L)
max. 0.4 1.0 0.8 2.0 1.5 3.8 31 7.8
Cross-section (cm?) 1.7 3.0 3.5 6.2 6.9 12.3 141 251
Pressure limit (MPa) 1.6 1.6 1.0 1.0 0.7 0.7 0.5 0.5
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EasyPack™ Columns VERDOT

Process Scale

I=!

YA0| QIX3 Verdot ALS EIH{T TG Pilot U A4HE AARIT 22 BIULICE InPlace 2L HO|R OIFE 442
]

QIaH MHZIH 20 2 Z Packing, Unpacking, cleaning £ AF5 Q2 ZIHBLICE AT TIAE DE|, WA Y gl 27l 0|52 9|
ot S2f2| et QUELICH IAE ZEE Axial Compression Off ost #1171, DEHO| x|H I+53t packings 2+sotAH ELICH
Tl 22| YE = PackingZt UnpackingZ 0| 2i|Z1e] 7|H|H

Axial compression I} flow packing & 20| TIghst 2= QI&LICt 2
o]

AEZ|AS Z| A0 L CH DFRSOM At 20l 0|2 ST L8 @A S RAIYLICH

EasyPack ™ &7 712 I 20tE O] ZH2 MY 38 20 I8 2AEIASLICE Ol2fet HLE Z2MA ZHO|= JHH o
E =0| Of¥iE], |E A & 5! 17 HE A= mAD} CIXfRl2 2lEAQl et 42 MAS EFeLIC ot
SOIM ® = FEX| EasyPack Z2H2 AT & Ot YLICH 21 SN ARES Z|201510| 2{810] 22 LHZE 18cmoi|Af 2m
DX 2 ol Thel S 2ot 212 TIARRI S AFE|ILICE EasyPack 22 InPlace ™ ZHEQ 2 ¢ ¥120|= JbsEiLIC

H 2

A

o

© GMP A M X3

+ HZ0| Z[C 2m7HX| &% Ots

+ Borosilicate glass, 316L AE|QIZ|A = OfAZ HYH SHQL &) AL I8t A
2
O

© 2IE AN 2E £ dg Mo 252 MoE= THY 2H

HZ Ab+

200

1000

Actual Internal diameter,
mm

20042 | 25042 | 296+2 | 3502 | 400+2 | 44612  500%2  596+2  700+2 | 800+2 1000+3

Maximum pressure at 30°C, bar

Glass tube 4.7 3.8 3.6 - - 2.4 - - - - -
316L SS tube** 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0 3.0 3.0
Acrylic tube** 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 3.0 3.0 3.0

* Standard tube heights available: 600 and 900 mm.
** Higher pressure rating can be quoted on request.
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InPlace™ Columns VERDOT ‘=

Process Scale

}O

0=

o

InPlace Z & HI0|Q 2JFE MAMS QI3 MM|=|9 2 2Tl Packing, Unpacking , cleaning € A5 Q2 ZTlel SiL|Ct ATt 1|
AE QF] WAL A Gl YT 0SS Qe S22 MEZ 1AE[0] Q&ELICH O|AE BE = Axial Compression 0Of 2[8t packing
S JH5 5 ELIC}. Axial compression 1t flow packing 2 Z0| ZIgHst & QI&L|CE 2|7 £2{2| ¥ B = Packing2t Unpacking
S0l &|TIC| O|F Al J[HH AEHAE Z|ASFRLICH UM Hit7 20
0|2 Yot U HAIE |XIFLICh

SEE

|43 A|AR HAOf 2ot 2 |45t
- AIHE X[ SEf2| WE 2 2T o]
Axial Compressiong @[3t 4Tt =0| 2 Jts
* Flow Packing &= 7t5
og_l Ol':' 2 al )\E1|0|E-||A )\EIE tube x-”?;l- jl-%
- H g|ODEZE 20|AEJ|-E|_Q_ e
GMP M3F x|
« &AF:18cm~2m
12 Mol 24 E= g Mo 222 Y ZE o

HE Ak

Nominal Actual internal Motorization Calibrated Stainless steel AcrylicH
internal diameter, mm** diameter, mm available borosilicate glass HlElLse
180 180 +2 Yes 5.2 6.0 6.0
200 200+2 Yes 4.7 6.0 6.0
250 250+ 2 Yes 3.8 6.0 6.0
300 296 +2 Yes 3.6 6.0 6.0
350 350+2 Yes - 6.0 6.0
400 4002 Yes - 6.0 6.0
450 446 £ 2 Yes 2.4 6.0 6.0
500 500+2 Yes - 6.0 6.0
600 596.5+2 Yes - 6.0 6.0
700 700 +2 Yes - 3.0 3.0
800 800 +2 Yes - 3.0 3.0
1,000 1,000 +2 Yes - 3.0 3.0
1,200 1,200 + 2 Yes - 3.0 3.0
1,300 1,300 + 2 Yes - 3.0 3.0
1,400 1,400 =2 Yes - 3.0 3.0

* Standard tube heights available: 600 and 900 mm.

** Columns with internal diameters >1,400 mm are available on request.
*** Higher pressure rating can be quoted on request.

— Not available.
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PilMod™ Columns Bl =
Process Scale
IHA VerdotO| A X|ZfSt CHEEE HX|E PilMod™ ZE4 I20IEDHI] HHE2 MU 5 M T2 Qs A=Y
SLICH 28 AAle MEQ Y1t MAH| 20|48 EFeL|Ct BE LHE 2F 10, 14 & 20cmZ XM B E|H packed bed,

o
expanded bed, agitated bed HEHZ 40| 7t etL|Ct. Packed bed mode Of 2|8l flow packing2t axial compression of| 2]
8l 23 packing 0| 2Fs&fLICE.

+ 1Rt HEH

- Borosilicate 82| £
+ &2 packing 28
+ GMP & EM A&

HE Ar*

Internal diameter 10 cm, 14 cm, 20 cm
Dimensions i
Tube height ’?(())Occmmlpoitggocl:i;iiguration
Service pressure Up to 6 bar
Temperature 2°C to 30°C
60°C max for CIP
Surface finish Ra<0.6 pm
Filter Material Sintered mesh 316L
Porosity From S5pm to 90um absolute (Std: 25um abs)
Connections to process Tri-clamp TC25
Minimum bed volume 0.8L
Supply For Electrical agitation 115V or 220V
For Pneumatic agitation 6 bar
Overall footprint dimension 312%(;:: 81212:2
Material of the frame Stainless Steel 304, Plastic
Tube Borosilicate glass 3.3
Materials Distributors 316L
Seals EPDM
Filters Stainless Steel 316L

. All wetted part in compliance with FDA requirement and USP Class VI
Certificates - . . .
3.1 certificates delivered with stainless steel parts
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Verdot Minipro™

Pilot System-Benchtop Process Chromatography Systems
*-FFE GMP HIO|Q 2J2fF X| = 5
AT

8B Ho5e WARE A=

T o

QA MA|of| oSt 2HHEH MM U QK| H4T} 20|85 A
p) adient &3 2|5
DEQ0{= 0|2 FDA 21 CFR Part 11 @ ASE &

o = [y =
- s e 814 715 % Gr
ARt TISFHRl &

HE A

£ ot HIX|EF A|ARIQILICEH MiniPro™ = TSt RE SIEQ0] 1M QA =
E

e

2l5d A|AH

o
%IOPF %E /4 EH%E PC'.: AZOIETI] ZRNAS HlotL PLCRE S4I0Hs O| At

=3
Ll
|>
rlJE
Hu
2
ﬁ
59
Iy
=

-IPH

Flow rate

Pilot: 1-60 L/h, 16.7-1000 mL/min
Process: 5-120 L/h, 83.3-2000 mL/min

Operating pressure

Up to 6 bar at column inlet

Flowmeter accuracy

+ 2% of the measured value

Dilution accuracy

+ 3% of the measured value

Tubing after pumps

ID 4.8 mm

Temperature range

2°C-30°C (60°C for CIP)

Pilot: Piston pumps

Pumps Process: Membrane Pumps
UV wavelength range 190-500 nm

Conductivity range 0-500 mS/cm

pH range 0-14

Pressure sensor -1to 9 bar

50mL (pilot) / 200mL (process) with:

Bubble trap « 2 level capacitive sensors
« drain & air injection valves

Valves Pneumatic membrane valves

Static Mixer Stainless steel

Air sensor Optical fiber technology

Fittings Sanitary fittings

Material and certificates

Plastic parts: PEEK, PFA, FEP | Elastomers: EPDM, PTFE
Stainless steel: 316 L | Bubble trap: Acrylic or glass
Gasket: FDA compliants, USP Class VI

Surface finish Ra<0.4 pm
Degree protection IP54
Weight 135 kg

Dimensions (H x W x D)

1,060 x 750 x 610 mm

Power supply

220V-1p-50/60Hz (or 115V-1p-50/60Hz)

Air supply 6 bar
Control PLC: OMRON, SCADA: iFIX 5.8 on Laptop
Support 4 feet, installation on a lab table
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Verdot FlexiPro E

Pilot System -Single Use LPLC System

378 scale-up 1t H4H2 @[k single use LPLC A|ARIO[Ct @0] FHe -~ U= MF0| HEY U= 2 E B2t 302 2o
H™E WX 753 benchtop A|AE! QILICH Pre-assembled Disposable flow ? ES
Hl2b ool M&SEf DEMX| Chfet R =2 21F50] Jts LTt

AE 5%

- Disposable H{ZO|X|2F inline dilution & 4% LH2| HALZ 434
-+ 0.6 £E 600 LPH 22 4 He|2 =X
2P ARA ZRIOF JHs ot ol ofsl &1 22| B2t m K|

- GMP 2 24 HiZ

HEF A

Flow rate

Ultra Low Flow Kit: 0.6 - 6.6 LPH
Very Low Flow Kit: 1- 30 LPH
Low flow kit: 5 - 150 LPH

High flow kit: 20 - 600LPH

Operating pressure

Up to 4 bar at column inlet

Flowmeter accuracy

+ 2 % of the measured value or +1LPH

Dilution accuracy

*+ 4 % of the measured value

Viscosity

1to 3 cp

Tubing dimension

Ultra/Very low flow kit: 3.20 mm
Low flow kit: 6.35 mm
High flow kit: 9.50 mm

Temperature range

From 2°C to 30°C (60°C for CIP)

Pump

Ultra/Very low flow kit: Peristaltic
Low/High flow kit: Membrane pump technology

Flowmeter

Ultrasonic

UV wavelength range

280 nm (other available) - 0 to 2 AU, Dual wavelengths option available

Conductivity range 1pS/ecm - 500 mS/cm
pH range 3-10 pH

Included on Low and High flow kit
Bubble trap + 2 level capacitive sensors

+ drain & air injection valve (0.4 bar)
Valves Pneumatic pinch valves (6 bar)
Air sensor Non invasive

Material and certificates wetted parts

Plastic parts: PP, PSU, PVDF, Silicone Elastomers: EPDM
Bubble trap: Glass
All wetted parts FDA and USP class VI compliant

Degree Protection IP54
Surface finish Ra<0.6pym
Weight 250 kg

Dimension (HxWxD)

1280 x 1100 x 670 mm

Power supply

220V 1p 50/60Hz, 115V 1p 50/60Hz

Air supply 6 bar
P PLC: OMRON
ontro SCADA: iFix 5.8
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Verdot Process Skid L

Process Scale Chromatography

Verdot Afe| Z2A|A 20(ET2HT AJ|SE Tof BB ClPt MUAYS MeE 4 9

o5 BLITE S4 % gradient S 0{o] ofsf Ciefst B 270] A/

2| NS EED Crofs Mot K| SIKIS Meoo] Hx|g
2

-
ZEE SR KK AAYS PEY 4 UL

)
=
2
10
fo
4
=2
=]
3
A
0
>
i

ChQfoh M Atfofl 2ol StES &AL FHsEiLItt

Gradient 7|5 (9@ tE= QaF ol Mz 0of| 2|8l &|0f)
Inlet, Outlet-Valve

© A

GMP 7% F4 X|&0| tf2} BE O|HIESL XS 7| 2O=S HBE|D Yt HLICE ALY HES2
A AEILICE 2HEHSED ALG R} FIBFR Ol QIETI0|AZ S Colel U T2 24T YL EXATR
ZEQI0l 0|2 FDA 21 CFR Part 11 27 A% S50101 Hl0[E|S BH2/BLIC,

AJAE AR

Pressure rating Up to 6 bar

Ambient 4-30°C
Process fluids 4-60°C

Temperature range

Inline dilution capabilities Example: 1:2 to 1:10
Gradient capabilities 10-90%

Process tube: Stainless steel 316L ASME
Frame: Stainless steel 304L

Bubble trap: Glass or acrylic

Gaskets: EPDM or GYLON*

Material

Technical Specifications for Process Skids

MiniPro 5-120 N/A N/A 1,060 x 750 x 610 Ra<0.4 0.2
01 5-250 15-165 3/8" 1,500 x 1,000 x 1,700 Ra<0.4 0.4
02 25-600 54-540 12" 1,500 x 1,000 x 1,700 Ra<0.4 1.0
03 40-1,200 105-1,050 3/4" 1,500 x 1,000 x 1,700 Ra<0.4 27
04 300-3,150 315-3,150 1" upon request Ra<0.4 4.6
05 300-4,500 450-5,400%** 1.5" upon request Ra<0.4 4.6

www.bioprocess.co.kr 63



YMC BioStream LPLC 'M‘

Process Scale Chromatography

BioStream YMC2| KnowhowE 2% EI6t0] ISt Bioprocess& X2 Chromatography System®@L|Ct, O|2uzt 2
OFEJ2HI|Qt ALO| XHHK| I 2OLEJEHI| 5§ HIO|Q O|UE I1|’<°| Down Streaming Process& Chromatographyoi| Z&tst
System@L|C Z2| FH 2Pgoll @71&l= FEY, I, dAiHdE =ESIY Dk FHIE MILITh 2HEE0|M GMP =
SEENNX| ZE H2 ScaleZ CHEE 4= USLICH

= 2= o= T MH

HE &3
Touch Screene 0| 2610 Z2XQI XZF Jpsstn 2 ZISHE shHO|| 2401 Ots

. CHQFSHMEHALRF X2

+ High Pressure Gradient : Main Pump 1CHE #2151 F2E &2 Gradient 7ts
- Y2 : Column Out Z0i| HX|5t0{ System LHO|| THR O12| 3] &0l JHs

© 22 : Column In Z0f| EX[51 Line 52 2= &2l Ot

+ Sample Pump : Column In 0| dX[5t0{ Sample =¥ 75

+ Fraction Port : £|Cf 1074 Port7tX| £t 7t&

Validation 24 CHS

© GMP: 2tZ ZYM MIZE, 2 A0l M Zehd ot AA

+ CSV: g g 4Z9| Life Cycle Model2 &80 2} THAOA ZS AA|
-+ Software Log-in : ID, Password®| X0 2 22|8tH, AFRAt S3S LR 22| Jots

- Data 2] : HE, #Y, £ et S HAIE ?I2t Log 715

HZ AL

Model BSTP-800 BSTP-03K BSTS-03K BSTS-10K BSTS-30K

Max. flow rate 800 mL/min 3000 mL/min 3000 mL/min 10000 mL/min 30000 mL/min

System pressure limit 0.5 MPa (Max. 0.6 MPa)

Ambient temperature 5-30°C

Wetted material PFA, PTFE, Quartz, Glass, EPDM SUS316L, PTFE, Quartz, Glass, EPDM

Sensor pH sensor, Conductivity sensor, Pressure sensor, Flowmeter sensor, UV sensor (3 variable-

wavelengths measurable)

Other function Air trap, Air sensor, Column bypass and Column switching

Control Programmable logic controller

Dimension 1300 X 1200 X 1800 X 1500 X

800 X900 X 1300 {900 X 1100 X 1800 | 900 X 1100 X 1800

(W XDXHmm) 1800 1800

Weight (kg) 200 250 300 400 600
Single-phase Three-phase Three-phase

Three-phase 200V (20 A)
Utility 100V (15 A) 200V (30 A) 200V (40 A)
Instrument air, Dry air
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YMC ContiChrom TWIN YMC

Process Scale Chromatography

Contichrom TWIN2 2-Column Continuous Chromatography2| GMP 448 SkidZ2 LAB Scale®j|A Process ScaleZ ™2|

St Scale-up O It&ELIEt 2-Column?| EHedt A| AR P02 [X| Bk O &2 &2 8|48, 2HHet |X| 2

=5 HIE2 2 THe| AR CHE| HiES I dHAIZ = USHICL

—

=T M-

Contichrom TWIN MCSGP HPLC

* 2-Column Continuous Chromatography2| 44t System
7|& Column 22| A CHH| 012 =& Adihd

+ GMP Validation tH& ?ts

2HEtot 19| SystemE 510 HE[5HH RX| B+ Ot

At Ql Batch 22| ™| 2|0 BID(Buffer-inline-dilution) 7|52 AF235HM Sequential

Polish(=Intergrated Batch) & Continuous Process 5 CtQst 22| BX| Its

+ 374 0]4+9| Columng AtR3H= Continuous Chromatography System} H| 810 S Qs AAM S X|L|OY, 2HEHSE System
T4 E validation, X E= 9 2| 50| 80|

.
~ T
Diluent ~——— }— é\r‘m xvsalfy
Diluent — Y 1
BID option ézwu xvsos
Buffer A
Column
Buffer B inter-
v— connected

Wash

Buffer B

ST
A [l
R
- v
£ ok WHoveos
a0y R
e Y
Waste
Fraction
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YMC ContiChrom® CUBE 'MC

Continuous Chromatography

ContiChrom 27H2| ZiE2 0|83t EXPEQl ¢z 22| HH| AAHORT MANS HUHOR SN

Preparative

Chromatography System@L|Ct. Affinity, lon-exchange, Reversed-phaseS Ctst 22| HH[H| Q1% 22| x|
chromatography 7|82 M&%g & USLICL 7|E2| batch HA9] 22| YH|2t H| w0 THel AlZFTHH| X2 I, =2 &%, &
2 2+E82 YA S HIUE O E S AI-LICH

|

G contichrom CUBE -~ e

of

£ ehX|sh7| fI8H & binding capacity?] 70% H= A E loading 3t = elution, cleaningg =3
atch A0t H2| HE SIS Q1461 ¢1288t0] overloading®! ME2 S#m ZH0f| bindingdtH| 0 AR 2T
b T eI H2O| ME loadingS FIdsHE SAI0 A #Im) 29| elution2t cleaningg g etLICE. Of
MO 2 TIHSIo] R4S ZHGIN & HHEQ| X0l STHEO0| 80| X b

S0f A4S SHA AIRILICE,

=
[
2t

kMo
mo A M

s

—

H
SH
=]

Feed

Startup Cycle in steady state

Feed

Product

o\

2C-PCC modulated

In independant mode feed rates
of either column are controlled
independantly

Shutdown

Product
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Specifications
Contichrom CUBE Contichrom CUBE HPLC
Model
. Contichrom CUBE . Contichrom Combined
Contichrom CUBE Combined Contichrom HPLC HPLC

Process capabilities

Batch(isocratic, Batch(isocratic,

Additional MCSGP,
N-Rich, Flow-2

Additional MCSGP,

dient), Int ted
gradient), Integrate N-Rich, Flow-2

batch, CaptureSMB

gradient), Integrated
batch, CaptureSMB

Operating software

User-friendly operating software with step-by-step wizards to help you to design batch
chromatography runs and to convert them into more efficient Contichrom processes.
ChromlQ also includes dynamic process controllers AutomAb(CaptureSMB) and
Mcontrol(MCSGP).

Software compliance

ChromlQ software with essential elements of 21CFR Part 11 compliance:
* Pre-defined user groups, administrators, R&D and production users
* Rights management for individual user groups
* User accounts are password protected
* Logging with time stamp and user name (non-deletable)

* Electronic signature with checksum of log and measurement files

Pressure rating

50 bar(5 MPa) / 725psi 100 bar(10 MPa) / 1450psi

Flow rate range

« 0.1-36 mL/min
+ 0.1-100 mL/min

Buffer selection

16 Inlets (2 x 8-fold buffer selection valve)
4 Outlets

UV, fixed wavelength

2 Long lifetime LED UV detectors, each 280 & 300 nm recording simultaneously

Conductivity monitoring

2 Conductivity sensors (1-300 mS/cm)

pH monitoring

pH1-14

Pump type

High precision double-piston-pumps with active seal wash

2 pump 4 pump 2 pump 4 pump

Valves

4 Reliable multi-position valves

1 Automated drain 2 Automated drain 1 Automated drain 2 Automated drain
valve valve valve valve

Computer hardware

Stand-alone laptop computer (Windows) with Chrom|Q software

Dimension 450 x 509 x 370mm | 450 x 509 x 584mm | 450 x 509 x 370mm | 450 x 509 x 584mm
Weight 30kg 47kg 30kg 47kg

All biocompatible
Materials High pressure side capillaries: PEEK

Low pressure side tubing: PTFE
Fittings: PEEK
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Preparative LC Systems

YMC LC-Forte/R

Multiple Preparative HPLC

M

LC-Forte/R2 Prep-HPLC, Recycling-Prep LC, MPLC 7|52 E5t0] Cartridge, Glass, SUS & ZE Column2 AR & &

2L System QULITE. TS ALGE 4 U002 oAl 24 9l

PN |

HNEEE

dim

- 3 IPES| UV detectors BE TRy

+ Graphic User InterfaceE 3™ Touch 4|0 2 M Z6t0{ 2HHGH

| ] “

+ Recycle 7|5, Auto Program 7|5 S& 0| &%t &
+ 222 Maintenance

SRR LEE

HPLC2} MPLC ModeZE 2% EfX{SI0, A|22| 2t MMM £|1Z MAYIIX| Its

=Xl

XS H|O{0f| = Compact$h A

T OO S0 LYt RE2 AHBO| s EL T

Product Name LC-Forte/R LC-Forte/R100 LC-Forte/R Prep Chiral = LC-Forte/R Prep GPC
Flow rate (ml/min) 1-50 1-100 1-50,1-100 1-50
Pump +2% Accuracy +2% Accuracy +2% Accuracy +2% Accuracy

Pressure limit 30 Mpa with column | 20 Mpa with column

30 Mpa with column

30 Mpa with column

Gradient 2 ch gradient 2 ch gradient 2 ch gradient 2 ch gradient
Size, mm (WxDxH) 660 x 500 x 430 660 x 500 x 430 660 x 500 x 430 660 x 500 x 430
23 column size 10~30 mm ID 10~50 mm ID 10~30 mm ID 10~40 mm ID

p————
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YMC K-Prep LAB Series

Preparative HPLC System

K-Prep LAB Series=

moleculeg &2| XM o+ USLICL Lab Scaled|A AtE
of A|ARIQIL|C

AT MM HZO| ot

PN|

HEEE

dim

PC H[ofo] o[¢t HALS Q14 2
Software2t2| L3} Ao 2 =211t 2H

Lab ScaleOf|A] AFRS & Q= A2 AHALR

o
St ZmES 3

+ Gradient MethodZ CIYSH 2% =H Mg Ot
Recycle MethodZ AHM|X0|H n&22| 25| =24 X8 Its

+ Compact & Simple
et ot 5ot Program

- g 4le nxE gag
GLP-GMP Validation ?t=

AE 74 9

T

I

Ef YLEX| 264 X[

no ‘

R A|IARICZ M 12]0 5=

YMmcL

2 mgOilA == g7tX| small

7|0X|2t, TSt GMP A S THESHD UD| W20,

|

K-Prep LAB100

Gradient
made
selectable

I fiowr ra[e'

mUmUmin

Gradient

N flowrate
mode

g"'_r[ié'sg:um_rrﬂimil
10wz

BUUmUmin

selectable

no ‘

Gradient capability yes yes
Flow rate range 1-100 mL/min 1-300 mL/min

Flow rate accuracy *+2% (10 mL/min and above) +2% (30 mL/min and above)
Maximum Pressure 15 MPa 10 MPa

High pressure line

1/16" (0.8 mml.D.), SUS316

/8" (2 mml.D.), SUS316

Suction line

1/8" (2 mml.D.), FEP

1/4" (3.9 mml.D.), FEP

Solvent channel

2ch 4ch (2 x 2ch)

2ch

4ch (2 x 2ch)

Fraction collector

5-channel switching valve method

Sample injection

automatic injector (50 mL loop) automatic injector (100 mL loop)

Sample syringe

25 mL (reciprocating for large quantity)

Detector

UV/VIS (195-600 nm)

Control and display

laptop PC and programmable logic controller

Software operating system

Windows 7

AC 100V 50/60 Hz

Power supply

0.6 kW 11kW 0.6 kW 1.1 kW
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Analysis

Bioseparation

Column Selection Guide for Protein, Peptides & Nucleic Acids

Column Selection Guide for Low Molecular Weight Organic Compands

High Pressure Liquid Chromatography (HPLC)

Selection Guide
IEX (lon Exchange Chromatography)
SEC (Size Exclusion Chromatography)
HIC (Hydrophobic Interaction Chromatography)
Carbohybrate Analysis

Protein Characterization System
LabChip GXIl Touch™

ELISA

ELISA Kits

Homogeneous Assay
SPARCL

MDLDI-TOF MS

Microbial Identification System MicrolDSys

Coagulation Diagnostics
Kits and Reagents



Bioseparation

Column Selection Guide

Proteins, Peptides

m

lon Exchange

For separation of biomolecules by the difference
in surface charge

Size Exclusion

For separation of biomolecules by molecular
weight

Reversed-Phase

Suitable as the first choice ODS column For
separation of biomolecules with molecular
weight of up to 30,000 using high temperature

Core-shell column for separation of biomolecules
with molecular weight of up to 30,000

Columns with wide pore size useful for
separation of macromolecules

Specialized column with excellent acid
resistancefor separation of proteins or peptides

HILIC

For separation of polar compounds with poor
retention on reversed-phase columns

Nucleic acids

lon Exchange

For separation of biomolecules by the difference
in surface

For separation of biomolecules by molecular
weight

Reversed-Phase

Usable with 100% aqueous mobile phase

Usable with 100% aqueous mobile phase

Columns with wide pore size useful for
separation of macromolecules

For separation of polar compounds
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Features of separation modes

lon

Exchange

BioPro IEX Columns

YMC-SEC MAB
YMC-Pack Diol

Hydrophobic

Interaction

Reversed
Phase

BioPro HIC BF

YMC-Triart etc.

Principle of

Electric charge

Molecular weight

Hydrophobicity

Hydrophobicity

separation
Molecular
. Up to several millions | Up to about 1,000,000 Up to several millions Up to about 150,000

weight range
Resolution +++ ++ +++ +++
Speed +4 ~t++ + +++ 4+
Loading +++ ++ +++ ++
Sample

+++ +++ +++ et
stability

Drug-to-antibody ratio Peptide mapping

Typical Charge variants Separation of aggregates

applications

analysis

Separation of fragments

analysis of antibody-drug

conjugates

LC/MS

Structural analysis
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Column Selection Guide

Low molecular weight organic compounds

Nucleic acidsPharmaceutical products, Agricultural chemicals, Metabolites, Food additives, Natural

products, Others

Reversed-Phase

Normal Phase

Suitable as the first-choice column for
reversed-phase separation

For separation of compounds of difficult by
Triart C18

HILIC

Standard normal-phase column

Normal-phase column providing separation
characteristics different from bare silica gel

Vitamins

Reversed-Phase

Normal Phase

Organic acids, Fatty acids

For separation of polar compounds with poor
retention on reversed-phase columns

Usable with 100% aqueous mobile phase
(For separation under a buffered or ion pairing
mobile phase)

Suitable as the first choice ODS column
Non-endcapped ODS, suitable for separation of
compounds with similar structure

Separation behavior different from ODS

For separation of water-soluble vitamins such
as vitamin C under HILIC mode

For simultaneous separation of water-soluble
vitamins

For separation of fat-soluble vitamins such as
tocopherol

Reversed-Phase

Usable with 100% aqueous mobile phase

Normal Phase

Phospholipids

Standard normal-phase column

Reversed-Phase

For separation of molecular species

Normal Phase
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Amino acids

Reversed-Phase

Structural isomers

For simultaneous separation of amino acids under
HILIC mode

Usable with 100% aqueous mobile phase
For separation of hydrophobic amino acids

Suitable as the first choice ODS column

Reversed-Phase

High-density bonding for excellent ability to
recognize planar structure

For carotenoids separation

For separations of isomers or structural analogs
For separations of polar compounds or isomers
For separations of isomers or structural analogs

Normal Phase

Chiral compounds
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For separations of isomers or structural analogs

For separation of chiral compounds

Alcohol Dehydrogenase
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lon Exchange Columns

BioPro IEX Columns

Clokst CHixl ol sHAtE 2a|of &3tst 0| mEt Ha

o = =
2EI1E HEAZSLICEL &2 22| X2t 7H5 8 porous typelt 1

2 W7t bead EHO||TH EXHSHH, bead LHEZ
cf =
x

14 ZA0| ObsRILICE M=
FNnl

on-porous type2 S0|2/Y0|

oL O

A A olA] 2

Ymc

YLICt HIS0|HQl 5AH2 E0|= Ty polymerd] S0|2/L0]2 i
Z2ls2 1% 240| 7t53H Non-porous typeO| U&

0l i.*fEI 1geiof 1Ee

£
teot 2 tE 250 Hio| 29

.

2582 YMSH= variant

= =
& 2HPF 9ls PEEK X{EL| HHO|H, HPLCO]| HE AL A8
L|C. Non—porous type% 5 umet &7 3 um resin ZF2| M EO0| S2E0 L2225 £40| JHsELICH

Non-porous polymer beads

Porous polymer beads

AHE 4
BioPro IEX QF BioPro IEX SF BioPro IEX QA BioPro IEX SP
Matrix Hydrophilic non-porous polymer Hydrophilic porous polymer
Particle size (pm) 3,5 5
Charged group —CH,N"(CH3); -CH,CH,CH,SO;’ —~CH,N"(CH3); -CH,CH,CH,SO;’
Counter ion cr Na* Cr Na*
lon exchange capacity*
0.09 0.24 0.09 0.09

(meqg/mL-resin)
Dynamic binding capacity*

>12 (BSA) >10 (human-IgG) >110 (BSA) >70 (human-1gG)
(mg/mL-resin)
Usable temperature 4-60TC
Usable pH range 2-12
Column material PEEK

*Reference value
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AHE 53

1. 22|5: BioPro IEX SF2} EfAF Column2 2 pH 5.60A4 &Y gradient 212 2 monoclonal antibodyE 2445t ZxtIL|Ct
EfAt Columnilf H| W0 YMC BioPro IEX SF A|ARI2 B2 A[2H0] 2410] O|RIF D, =2 RE522 FalE A2 =eld =

gL =2 2250 2ot 50| 2 2J2fF EA0|M R7E|= variant £440] 0| ZL|Ct.

mAU

5 Eluent A) 20 mM MES-NaOH (pH 5.6)
Y , B) 20 mM MES-NaOH (pH 5.6)
containing 0.2 M NaCl
8 o ! Initial gradient 35%B (70 mM NaCl)
4 0 conc
\ 30 40 50 6

0 70 80mn | Gradient slope 0.25%B/min (0.5 mM NaCl)

0 pvi10221F

0 20 40 60 80 min

Flow rate 180 cm/hr
(0.5 mL/min for 100 X 4.6 mml.D.,
0.378 mL/min for 250 X 4.0 mml.D.)

mAU

3 Temperature 30°C
mAU
P 5 tR 118.2 min
Detection UV at 280 nm

8 1

) ‘ Injection 10 pL
0
0 fayviiozse * e o J;JLJ \—— | Sample Humanized monoclonal IgG1 (1 mg/mL)
0 20 40 60 80 100 120 140 min

2. X{4’g: BioPro IEX SFO| Lotz M-S EHF 1 AFLICH F|Of A -GS LIEHLHO] BIO| 2 OoFF F3& 22| of gLt

Column BioPro IEX SF 5 um, 100 X 4.6 mmI.D
Eluent A) 20 mM NaH,PO,-Na,HPO, (pH 6.5)
Lot E B) 20 mM NaH,PO,-Na,HPO, (pH 6.5)
containing 0.2 M NaCl
0-50%B (0.5-30 min)
- . o
Lot D Initial gradient conc 35%B (70 mM NaCl)
Flow rate 0.5 mL/min (180 cm/hr)
Lot C Temperature 25°C
Detection UV at 215 nm
Lot B Injection 10 pL
Sample Humanized monoclonal IgG1
Lot A
0 5 10 15 20 25 30 min
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Size Exclusio

n Columns

YMC-SEC MAB

HIO|R Q|ofE & otLtel Al 2/ F

=3 IHLO| B2t5t D USLICE M HIYS SOt K| 2 fZ2f it Ao M Zddt= 222
aggregate| &4 3! M|H 0|7t S 6P =1 = EUFLICEH YMC Ate] SEC MAB= ;Xﬂ BEMgo=2 JHYE Silica gel 2[4t
9| Size Exclusion Chromatography(SEC) Column 24L|C}.,

AHE 54
- N 2ME802 X£[X3}E Silica gel 7|XH2| SEC Column
- B ST % Fragment 240f Zgt
- D22, ofLt Peak HA
Suitable for separation of aggregates and fragments of MAb
mAU
| mAU monomer AU % /
1 1. Intact 2. Fab dimer Intact monoclonal antibody
1200, o 175 antibody 1 ——— Digested monoclonal antibody
] aggregates
1000 30 e - n \+/
800 2 25| 3Fe 4.Fab *
| 10 4
600 - 100
1 0
400': 10 12 14 16 18 20 22min g
200- 501 M180802EA0 3
| |—,\_rr|; 251 M180802EA7 2
O Tuto60aAn | |
5 10 15 20 25 min 0
10 12 14 16 18 20 22 24 min
Tl obH| aggregate 24 THEM|QL aggregateAto|Q] 243t 22| TH ot EHSO| 24 TSNS papain2 2 HT £ YMC-SEC
ZIHE 2R Y| X|2H|2| £9=t & QC 2t2(of 2t Y MABE AF8510] 4. Fc(3% peak)2t Fab(4H peak) 2HO| &2
2| ZntE =l
Column YMC-SEC MAB (3 pm, 250 A) Column YMC-SEC MAB (3 pm, 250 A)
300 X 4.6 mml.D. 300 X 4.6 mml.D.
Eluent 0.1M KH,PO,-K,HPO, (pH 7.0) Eluent 0.1M KH,PO,-K,HPO, (pH 7.0)
containing 0.2 M NaCl containing 0.2 M NaCl
Flow rate 0.165 mL/min Flow rate 0.165 mL/min
Temperature 25°C Temperature 25°C
Detection UV at 280 nm Detection UV at 280 nm
Injection 10 pL Injection 2 pL (3 mg/mL)
Sample Humanized monoclonal antibody (5 mg/mL)
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Lot-to-lot X3

mAU

mAU 5 M180717AJ50 500th
M180604BA2 Lot A M180717AH50
40 20 400t
20 15 M180717AF50 300th
" —M180525AA10 I___o_t.B 10 J-M180717ADS0 200th
5 M180717AB50 100th
10
M180604AA LotC 0 HETITARY st
10 12 14 16 22 min 5 : . . . j .
0 2 4 6 8 10 min
Lot-to-Lot A&dd: YMC-SEC MAB S| 37X LotZ2 ML S Uit YMC-SEC MAB= Li724d0| 2510 TH SIS 5002 0|4
2RISR O H, STH|S| Peak X Fragment SOIIM =2 Moid S BHE510] Z4010{ = 0|2 Ehlt 8F AIZH0f 2} ¢lO] QFYE =410
HLCY. Jtsgct
Column YMC-SEC MAB (3 pm, 250 A) Column YMC-SEC MAB (3 pm, 250 A)
300 X 4.6 mml.D. 300 X 4.6 mml.D.
Eluent 0.1M KH,PO,-K,HPO, (pH 7.0) Eluent 0.1 M KH,PO,-K,HPO, (pH 7.0)
containing 0.2 M NaCl containing 0.2 M NaCl
Flow rate 0.165 mL/min Flow rate 0.33 mL/min

Temperature 25°C

Detection UV at 280 nm

Temperature 25°C

Detection UV at 280 nm

Injection 10 pL Injection 2L
Sample Humanized monoclonal antibody (5 mg/mL) | | Sample Humanized monoclonal antibody (5 mg/mL)
HE 4
YMC-SEC MAB
Base Silica gel
Particle size (pm) 3
Pore size (A) 250

Bonded phase

Dihydroxypropyl

Usable pH range

5-7.5

Molecular weight range

10,000-700,000

Particle size (pm)

Column size

inner diameter X length (mm)

YMC-SEC MAB (250 A)

4.6 X150 DLM25S03-1546WT
4.6 X300 DLM25S03-3046WT
8.0 X300 DLM25S03-3008WT
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YMC-Pack Diol

Ymc

2|7t2 ML 27| BiX| I 20LE T4
00~1,000,000Q! =ta

YMC-Pack Diol2 C|5|E2A| T 2% (dihydroxypropyl)0| Zgtel Al
2 pore A7|2 MZE/L|CE Diol-120, 200, 3002 £X}ZH0] 1

zgo

2 47tx| i}

% S0 gL

2Ol Bl Ees AR £

Diol-602 £Xt2f0] 10,000 0|5}Q! BEIO|= &= 22| 1O

0
=]
=

2lofl 21y A

H4y

SFSHL|

Ct.

HE 5
© JIHA ePdol =2 HElFt (et EE
- O ol BRI 2H0| 9.8
* 2um, 3um YXHE 0|8t N5 3! tHE FM
AE 4
Pore size | Particle Usable _
Column Base Bonded phase 3 . Characteristics
A) size (um)  pH range
Diol-60 60 For molecular weights less than 10,000
— 3,5
Diol-120 120 For molecular weights 1,000 to 100,000
—— Silicagel | Dihydroxypropyl 5-7.5
Diol-200 200 For molecular weights 5,000 to 300,000
— 2,3,5
Diol-300 300 For molecular weights 20,000 to 1,000,000
CHoFot CHHZIS 0] CHSH calibration curves
M.W.
1 IgM 900,000
106 106 - 2. Thyroglobulin 670,000
3. IgA 390,000
4. Fibrinogen 340,000
5. y-Globulin 158,000
6. IgG 150,000
N Diol-300 7. Transferrin 75,000
= 1050 = 8. HSA (human serum albumin) 66,000
= =105 9. al-Antitrypsin 50,000
° 10. Ovalbumin 45,000
Diol-120 1. Carbonic anhydrase 30,000
12.  Trypsin inhibitor 20,100
13. Myoglobin 17,000
4 14. a-Lactalbumin 14,100
10 15.  Ribonuclease A 13,700
E - ‘g 1-1 13 1042'0 55 30 35 20 16. Cytochrome 12,400
Elution volume (mL) Elution volume (mL)
Column YMC-Pack Diol 300 X 8.0 mml.D. Column YMC-Pack Diol 300 X 4.6 mml.D.
Eluent 0.1M KH,PO,-K,HPO, (pH 7.0) Eluent 0.1M KH,PO,-K,HPO, (pH 7.0)
containing 0.2 M NaCl containing 0.2 M NaCl
Flow rate 0.5 mL/min Flow rate 0.165 mL/min
Temperature 25°C Temperature 25°C
Detection UV at 280 nm Detection UV at 280 nm
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Oligo- % Polysaccharides@| £2|

1

108

100

2 104

M

107

102

Elution volume (mL)

Column YMC-Pack Diol, 500 X 8.0 mml.D.
Eluent water

Flow rate 1.0 mL/min

Temperature ambient

Detection RI

® NoOOH NN

20 25

Pullulan (P-800)

Pullulan (P-400)

Pullulan (P-200)

Pullulan (P-100)

Pullulan (P-50)

Pullulan (P-20)

Pullulan (P-10)

Pullulan (P-5)

9.  Maltopentadecaose (G15)
10.  Maltoundecaose (G11)
11.  Maltoheptaose (G7)

12. Maltopentaose (G5)

13.  Maltotriose (G3)

14.  Maltose (G2) 342
15.  Glucose (G1) 180

M.W.
853,000
380,000
186,000
100,000
48,000
23,700
12,200
5,800
2,448
1,800
1152
824
504

Particle

size (um)

Column size
inner diameter

x length (mm)

Diol-60 (60 A)

Diol-120 (120 A)

Diol-200 (200 A)

Diol-300 (300 A)

YMC-Pack Diol (Stainless steel columns)

4.6 X150

DL20S02-1546PTH

DL30S02-1546PTH

4.6 X300

DL20S02-3046PTH

DL30S02-3046PTH

4.6 X300

DL06S03-3046WT

DL12S03-3046WT

DL20S03-3046WT

DL30S03-3046WT

4.6 X300

DLO6S05-3046WT

DL12S05-3046WT

DL20S05-3046WT

DL30S05-3046WT

8.0 X300

DL06S05-3008WT

DL12S05-3008WT

DL20S05-3008WT

DL30S05-3008WT

8.0 X500

DLO6S05-5008WT

DL12S05-5008WT

DL20S05-5008WT

DL30S05-5008WT

20X 300

DL06S05-3020WT

DL12S05-3020WT

DL20S05-3020WT

DL30S05-3020WT

20 X500

DLO6S05-5020WT

DL12S05-5020WT

DL20S05-5020WT

DL30S05-5020WT

YMC-Pack Diol Guard columns (Stainless steel columns)

8.0X 30

DLO6S05-0308WTG

DL12S05-0308WTG

DL20S05-0308WTG

DL30S05-0308WTG

20X 50

DL06S05-0520WTG

DL12S05-0520WTG

DL20S05-0520WTG

DL30S05-0520WTG

YMC-Pack Diol (Glass columns)

8.0 X300

DL06S05-3008FG

DL12S05-3008FG

DL20S05-3008FG

DL30S05-3008FG

8.0 X500

DLO6S05-5008FG

DL12S05-5008FG

DL20S05-5008FG

DL30S05-5008FG
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Hydrophobic Interaction Chromatography Column

BioPro HIC BF Column

BioPro HIC BF= %l4=d non-porous polymerE matrix2 &fL|C}, Bead EMHOZt 287|7t Q0| EHZZEO0| bead LHEZ =it

ot 2P40] g0l =2 22|52 EYLITE BioPro HIC BF= ¥4, &H-2f2 Al & 7|Ef BHHRo] 24 3l Ao A2 Y|
£ Qo HLEIRSLICE g2 ZE2(|2F matrix 2| Z[XSi0]| 23l =2 F2|s2t e R0t Lt LYoz WheE |4
9| N F40| It LT
HE 4

BioPro HIC BF

Matrix Hydrophilic non-porous polymer

Particle size (pm) 4

Bonded phase Butyl group

Usable temperature 10-60°C

Usable pH range 2-12

mV
50
40 o N N
BioPro HIC BFE AF85t0 g Z210| CHE ADC (¥A| 2=
Strong conjugation
* = STIH)S 2Afot 2telLITh st 2t R0 I3 2t 2
» et o XSO A =2 DAR (Drug-to-Antibody Ratio)2 ADCZt
{ cnvon - BOfEHS SHOISIRIALICE BioPro HIC BF &2 ADCO Cigt
. Qa3 22|12 HZOIOR DAR 2 U Het urg BLEYo
o antibody __é__J_'—I'x—-! ?:’ I—I I:l_
L180515C
0 5 10 15 20 25 min
Column BioPro HIC BF 4 um, 100 X 4.6 mmlI.D.
Eluent A) 50 mM NaH,PO,-Na,HPO, (pH 7.0) containing 1.5 M (NH,),SO,/2-propanol (95/5)

B) 50 mM NaH,PO,-Na,HPO, (pH 7.0)/2-propanol (80/20) 0%B (0-1 min), 0-100%B (1-15 min),
100%B (15-20 min), 0%B (20-30 min)

Flow rate 1.0 mL/min

Temperature 25°C

Detection UV at 280 nm

Sample Antibody Drug Conjugate*

*Courtesy by RIKEN.
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Lt
=

rlo

YHOIM LE 2|

=

olr
>
rek

BioPro HIC BF 4 pm 1. Myoglobin
2. Ribonuclease A
AU 3. Lysozyme
m120 4. a-Chymotrypsinogen A
3.3-4.6 MPa 1
100
Rs (1,2) = 4.57

801 Rs (2,3) = 3.49
604 Rs (3,4) = 11.17
40
20

0 L171208D02

0.0 25 5.0 75 10.0 125 15.0 175 min

Competitor’s HIC column 2.5 pm

mAU
120

1004 7.3-10.5 MPa 3
s0{ Rs (1,2)=2.78
0] Rs (2,3)=4.37

Rs (3,4)=10.87

40
20
0

L171212D02
0.0 25 5.0 75 10.0 125 15.0 175 min

Loading YO| WS R4t I|3 ot

Column 100 X 4.6 mml.D.

Eluent A) 100 mM NaH,PO,-Na,HPO, (pH 7.0)
containing 2.0 M (NH,),SO,
B) 100 mM NaH,PO,-Na,HPO, (pH 7.0)/
0-100%B (0-11 min), 100%B (11-15 min)

Flow rate 0.5 mL/min
Temperature 25°C
Detection UV at 280 nm

Injection 15 pL

UXF 277k 4 umQ! YMCC| BioPro HIC BF2t IXt 32|72t
2.5 umel ZHAR HIC ZHS AESt TR 22| X XotE
media % THZ 7|&& 22 BioPro HIC BF= EFAF ZEof| sy

ot 2elsS LI

mAU Loading
— 80 g
— 200 pg
1250 — 400 pg
— 800 pg
1000 1 BioPro HIC BFE &2 2ot ZHME 243t I3 2YS
150 MBS ELICt O|F ol ME0iM OfF H2 Y2l 222
E3 4 UALICE T3 IS A7 9212 W2 o} HO)
%0 HZ2|(0f: 7= M)t 22 ded 72O 220 AE
250 | 1180214A03 g T %{ﬁLl El'
L180214A02
L180214A01
L180213C01
0
00 10 20 30 40 50 60 70 80 90 min
Column 1BioPro HIC BF 4 ym, 100 X 4.6 mml.D.
Eluent A) 100 mM NaH,PO,-Na,HPO, (pH 7.0) containing 1.5 M (NH,),SO,/2-propanol (95/5)

Flow rate 1.2 mL/min

Temperature 25°C

B) 100 mM NaH,PO,-Na,HPO, (pH 7.0)/60%B (0-0.5 min) 60-100%B (0.5-7.5 min),100%B (7.5-10 min)

Detection UV at 280 nm
Sample Humanized monoclonal IgG (2.5 mg/mL)
Particle size (um) Column size inner diameter X length (mm) Product number
2 4.6 X100 BHB00S04-1046WT
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Carbohydrate Analysis

YMC-Pack Polyamine Il

LH140| 2 E amino column €
Aol amino column2 S22 A
HESR L7440 §

2ol 220 = AR Y 5= UELICE
ITI E
HE SA

- Polyamineg 3t Zstst ST
- R =22 My
+ HIERIZ 5 %I A gletE 2|0 Mgt

+ et Amino Column} H| w0 L1 gkt

LIEr Polyamine2 =t &
ot HIHO]| 2[sf column =~
FO{ELCE = l:’I%OI =2 202 M|

YMCL

oot XK 2, T2 2A0| 228t columnL|Ct, LI Silica
Fo| ThEE|E 2Pt USLICE Polyamine2 0] EXE S JH4dst
= 22|1Ye| 2|0 HERLICt B ascorbic acid S| HIEfEI

o
© O|2Y olE B0 HE 2Hs(AS012 nEt RER ALE)

AE 4
Base Silica Gel
Particle size S5pm
Pore size 12 nm

Functional group

Dihydroxypropyl

Usable M.W. range

10,000 - 700,000

Usable pH range 20-75
Amino type IfZ 2| QFdd
[a] conventional amino phase [b] YMC-Pack Polyamine Il
30 F L___‘____‘__,L_———.—" Maltose
22
20
r__.__.__.———.——o— Sucrose
% o I
= =
2 S
|5 Maltose 50T
Q (o)
o Sucrose o
14
0 | Glucose H’*_.—_—.—.- Glucose
Fructose 12
Fructose
1 1 I l 1 ' 'l 1 J
0 50 100 150 200 0 40 80 120 160 200

continuous flow of distilled water /h
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Mono- and Di-saccharides

IR

JJU

18
28
30

Column: YMC-Pack Polyamine Il (5
250 x 4.6 mm ID

Part No.: PB12S05-2546WT

Eluent: ACN/H,0 =75/25

Flow: 1.0 ml/min

Detection: RI, 32x10°° RIU/FS

Temperature: 26°C

. Glucose

Fructose

Sucrose
Maltose
Lactose

pm, 12 nm) Column:

Part No.:
Eluent:

Flow:

Malto-oligosaccharides

Maltoundecaose (G11)
Maltododecaose (G12)
Maltotridecaose (G13)
. Maltotetradecaose (G14)
Maltopentadecaose (G15)

GRESENICIES

)

Detection:

18
e8
30
40

YMC-Pack Polyamine Il (56 pm, 12 nm)
250 x 4.6 mm ID

PB12505-2546WT
AACN/H,O = 55/45
1.0 ml/min

RI, 32x10°° RIU/FS

Temperature: 26°C

Particle size (um) Pore size (nm) Column size, I.D. x Length (mm) Product Number
Analytical Column (Pressure limit 15-20 MPa)

12 4.6 x150 PB12S05-1546WT

12 4.6 x 250 PB12S05-2546WT

’ 12 6.0 x150 PB12S05-1506WT

12 6.0 x 250 PB12S05-2506WT

Semi-preparative Column (Inner diameter 10-20 mm, Pressure limit 10 MPa)
12 10 x 250 PB12S05-2510WT
’ 12 20 x 250 PB12S05-2520WT
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Protein Characterization System

LabChip GXIl Touch™ , >

PerkinElmer’
For the Better

LabChip GXII Touch™ CHIE S A A|ARIS Chilo] a2t SXi2t gl

S = 5l o EMSH|CE, Microfluidic 2|gt
|23t= LabChip GXII Touch™= 2EkSH MZ 4| 1P 9l £|ABto| A|20

=
o2 E A4S Tl

o MIIQgE 22| 7m0 |
Ed8 BMY + U= XSS EM A ARYLICH

HNE &

+ CEE 0|8¢htHE 2 Sl HEkS flot AHa%t 2|7|

+ Chip OflA 22| @M EHMS o Mgl XtE2t £[0] TIg

- CHHE ML BXIE 30|, 52, a5, Mo e 9 Z2|2H 20 At

+ 96 welld! 384 well plateZ2 AFRSI 2 A|E B4

© HEZ|l O 0lsL2 2M0| gt ARRH 24 Ots

+ LabChip GX 2ZEQ|0{E ALE50] LAXQl 2A0| JHsSHH 2 EQl E{X| AT T BFAIQ| QIFTHO|A
© A= P42 =00 ZR% ER &9 24

LabChip GXIl Touch System

Detection

1 10
Destain
2 9
Injection Separation
Intersectior
3 8
4 7
Q| =
— Sipper

. Marker ' Gel-Dye . Destain

Image of the sipper LabChip GXII Touch protein chip
(L) top down schematic diagram (R) of the microfluidic channel layout.
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Fivecets

[Meb_FE08-05-21_| I-11-11_CHBZALEAND5AY] Samped.

w1

e
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o1

[ | \ GIF GI'F

W 175 " 85 "

TimnlRes -

M5 21 FI

Glycan Screening assay.

LabChip Protein Kits 4

harge Heterogeneity assay.

"=

Protein Clear HR™ Assay for Impurity Analysis.

Low Molecular

Glycan

Assay Kit Protein Express Pico Protein Weight Sereening Charge Vaiant
. P100 P200

FeREy BEp Assay: Assay:

. 14 kDa - | 14 kDa -
Sizing Range 100 kDa | 200 kDa 14 kDa - 200 kDa 5 kDa - 80 kDa
Sizing A +20% +20% +20% CV <2.5%

izing Accuracy +20% +20% +10 % (CAIl, BLG)
Sizing Resolution +10% difference in +10% difference in 14-80kDa +10% Comparable to I[EX and

fzing hesolutio molecular weight molecular weight <14 kDa +20% conventional CZE

50 ng/mL
antibodies | -500 pg/mL

. . 4| -
Linear Dynamic 5.0 - 2000 pg/mL (4 logs) 30 2000.pg/mL (BLG,
Range 10 ng/mL - CAll in PBS)

other
rotein 100 pg/mL
P (4 logs)
Maximum
Total Protein 10 mg/mL 10 mg/mL 10 mg/mL
Concentration
Assay precision is
4 L CAll L
Sensitivity 5 pg/mL 0.1% of total protein ng/mlL C ) (8 pg/m <4 % for the major
BSA) in PBS
glycan peaks
CV < 5 % for varying
e CV<10 % for peak concen- tration
% CV 12

S”a:tgat'i‘;'i‘“t 0% Ck;ap to120 30%CVupto120kDa | >2.5%oftotal | from1-3 mg/mL

eproduc 4 glycan CV< 3% at constant

concentration

Maximum Salt 1M NaCl
Concentration atpH 6.5to0 8.5 0.5 M Total Salt
Chip Prlmgs per 4 4 4 4 120
Reagent Kit
Chip Sample 400 400 400 400 500
Lifetime
_Sr?n:neple Analysis 34 sec 41sec 41sec* 60 sec 68 sec 90-110 sec
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ELISA

Kendall Scientific ELISA Kits

) (0 endall
Scientific

Enzyme-linked immunosorbent assay fE= ELISA= CHFSH HIO|Q B2 S EHE 49/= Chadtn DIZSHH E0|&Ql M2t S
SHEYLICE ELISAE 7|2%Q1 i3 =0 HQSIT B2 AlRF L0 = B2 MES ZHY =+ UL, YN E FH|X0|2| LiZo

HIO|R 27 ETof Tol AL8dtE Hd P E o

Kendall Scientific2 sandwich ELISA2t competitive ELISA #419| 3|EE X3¢ -
A2 AP ZRIE 96- well plate HEHZ H|ZELICE 20,0007 O|42| 7|E BERE ERSIH, =2 H=2| g HFRLIC
o CHEEL | 3 HERO|

fEot Kendall Scientific2 DEE St A7 AlSf, =1 8! St ME|AS XSt GHYLICE SH&
|

Z0f| ot oA 3 A 12Ho| Q7S X|AELICH DT ELISA 7| B2 7|dF THE, HEIO|=, oA 3! M BHQfe| CHet X|F

2 3L

=

ELISA Kits
Human ELISA Kits Mouse ELISA Kits Rat ELISA Kits Guinea Pig ELISA Kits Bovine ELISA Kits
(2542 products) (2528 products) (2544 products) (2535 products) (2533 products)
Monkey ELISA Kits Canine ELISA Kits Porcine ELISA Kits Goat ELISA Kits Rabbit ELISA Kits
(1514 products) (2533 products) (2536 products) (2535 products) (2532 products)
Chicken ELISA Kits Sheep ELISA Kits Anserine ELISA Kits
(1514 products) (1518 products) (2474 products)

Protein

Growth Factors Cytokines Chemokines CD Antigens Neurotrophins
(293 products) (367 products) (124 products) (43 products) (31 products)
Hormones Enzymes Viral Antigens Recombinant Proteins Natural Proteins
(81 products) (852 products) (344 products) (1042 products) (50 products)

Antibody

Polyclonal Antibodies

Monoclonal Antibodies

Methylated Antibodies

(66 products)

(6390 products) (413 products)

Trial Antibodies
(5148 products)

Tag and Loading control Antibodies
(72 products)

Phosphorylated Antibodies
(305 products)

ELISA Kits

- Custom ELISA
" “ELISA Testing Service
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Homogeneous Immunoassay

Lumigen SPARCL LUMIGEN

A Beckman Coulter Company

Lumigen2 A4 TITE B J| XA A E|= D2 e B EME (ultrasensitive chemiluminescent detection) A|2f 5! 7|

= MEF2 2= Western blot, ELISA 8! hydrogen peroxide detection2
2|5t MZEO| YSLICH ESBH LumigenAtoflM JHESE chemiluminescent 23 X|E&=2 Beckman Coulter, Siemens, Vector
Laboratories, High Throughput Genomics2t 22 24 ZIEHE £ HEH HES FSote =2X2| 7|¥E0 tAEZE SSE1 R
LI}

Lumingen0flA &St homogenous 7' Q! SPARCL™ (Spatial Proximity Analyte Reagent Capture Luminescence)2 Tt
E N OHY TS f[t @EX0|1, HIE Xl AF2|d 7= & washing IE 0] BEA[ZH0]| HE ANE
? 7|22 HRP 2 S| = YR

Ql
=

—
=
T
=
e

=
=

& 4 QUELICE Sandwith & competitive immunoassay 250 HE8& 4= Q= 0] 24
s

M
o 2| efetdd stehE(acridan) BX| Zgf IIEH S MEYLILE £ 2 e-2H =282 acridanit HRPE 20K S,
Ed|H &£28E 1510 F2HA| A0 YH= =5 L Ch
Xz =4
+ Homogenous assay: ELISA S2{|0|EQ| FEI0|L} blocking ZHY 10| A|2F2H XD
Washing 121 §lZ: S20|1E fd 22 213, MA A §lo] 20 2 B A2t 2HEe
+ Flash luminescence: ti}2 21, 2t H2 1=
15h A A s A Ol
X

® 0 @

Add sample and Incubate Add background Inject trigger and instantly read
labeled antibodies 5-30 minutes reducing agent signal on luminometer
Enzyme Horseradish Peroxidase (HRP)
Application ELISA, Proximity Assays
Sensitivity Low picogram
Storage Conditions 2-87C; Store in amber bottle to protect from light
Stability 1year stored at 2-8C
Working Solution Ready to use solution
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MALDI-TOF MS

MicrolDSys® =4 A|AH! éﬁSTA

APPLIED SURFACE TECHNOLOGY ASCEND

A47|(Matrix Assisted Laser Desorption/lonization Time of Flight, Mass Spectrometer)= XITHQ| 7|dt
‘gote A THIZM, A 22| TYSEES 0|23t AH MdE 0|2F0| ZE7(0| ZESt=HIMX| 22&|=

[

MALDI TOF E&&
Ol &l= HIolHE 4
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EOtAEH= X|Lh 20145 2L £|X0|XF & MAHO|AM SHWYE MALDI TOF ZZFEA EHH|QI MicrolDSysZ JHg 2tE 0] O]l
2 8oz 4830 Jd3MSLICE 0|2 YUTIEHER! NosIDSys EAIE o Fst JAELICEH MicrolDSys= EHME CiH| 2|
X 252 SEET A0 AFRALS| HOE 1E{dt AT EYI0{(SW)S EfAstD HOt OPHXQl SX|H40t JHsotE 2 BES}

(Modulization) A|AR S ZHRE] LA 2L 7122 0[RS LICH

MALDI Plate
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MALDI-TOF HZEM0| T2 A

STEP 01 EASH0| 0|22t S £+ UL E A R0] BHEZ| AR MEAL| R7[2IES S0 DAMEIS| AY S AHY
STEP 02 B2 F710| Yot YAO|ME ZAISI BHS}E A= DHERA SHEREREH 0|22 YUaE
STEP 03 HEE 0|2 IR 0|22 HA, BHR 0|22 LIE0| &&= 2|0l /s 0| 22| HIHA|2HE £75H0
SO EYES 5H
MALDI Imagin MALDI Mass Spectrometry Imagin
ging p y ging
o3 |
‘ @ L 4
:“ 00 69
‘z rres ey
&
2D AME Ef X|HE MALDI-TOF AHEH S EHEI0,
201X | ALO| XS SumItX| ZESI £ SHHE 1 = SRS EEE S

[ |
intensityZ color scale2 O{Ls0{ 22 0|0

MALDI-TOF 2850t

Z2HQBA 2 (THIT ¢141)
[Peptide/protein]

ChuElo| IE Gl D)5 917, BT ARG B9l 5
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DEXF 2
[PEG 2000]

Chofst it gol
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Fluid Management

Ultrasonic Clamp-on flow sensor

XY-TEK Afo| £2T} SUI & 92 ws avwr #i0} 2530 £ 3 B FnS 2y 4

=0
Of AUHIS Y& ZFL & UAFLICH

QAKX ez 2o Tt d

LS ——

£70| Jhst0f Ut Ho{7} =
8 7h5 BTt Do) T uf2

0 =

O

=
T

CG Series

FHIESE 52 320 5| 5

CS Series

Op=

Lt s I01| A8 7ts "L

& ME OHsELICH

Lo MM E |3 AKX, HE HX| = FOf MO TX[Z A

CM Series

Series Name

CG

€S

CM

Accuracy

3% plus zero offset

Flexible Plastic
Tubing Material

v

Rigid Plastic

v

Tubing OD (mm)

6.4,9.5,12.7,15.9, 19.1

6.4,9.5,12.7,15.9,191,
25.4

4, 4.8,6.4,9.5,12.7,15.9, 191,
25.4

Maximum flow rate

6.000-50,0000 mL/min

6.000-50,0000 mL/min

6.000-50,0000 mL/min

NE 54

b= =in i),

© HIRESH F3, At ZH HESHX| 943, fIMEo= orHEt
- Y EY QM- AN U O|IXZ AE Ol

< MO LHENEl 3|22 2 3|20t LS| 42, A% 37|

- i A B gls, gE Kok gls

© O AARITE US| SYE U= HE SHYHHS

< DAl AXY, 37|, 2=, WA EF0]| HEIY
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Flow Sensor Monitor
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Flow Viewer Software
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Monitor flow rate and total volume

Save historical flow rate data

Werite, read, load and save sensor configurations
Sensor zero calibration

Sensor flow rate calibration

Read and modify the sensor flow rate range parameters

Read and modify sensor output mode and settings
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Coagulation Diagnositcs

Peptide substrates @ pentapharm

0| =0 EH0| Y21 €S HF| 2loh 22| F2 THfel Yo{7|%2 JtSAIYLICE 1 62 P20t Xg by SO

2 e

HO 2 ZIMEILICE PentapharmAt= X|[& ZITH| AR L= chromgenic peptide substrate@! Pefachrome 2} Pefafluor
FZefL|Ct. PentapharmAto| A= F|28k= chromogenic peptideg2 &l XMES 2 serine proteinase 2 EE ZHdt
Ol AHE=|OH, i 2 1 g2toh 2A 0L AMA0| BiSHE |02 BLIHAS ‘f = USLCH

rromo r@ met

Chromogenic substrates 7t% LEH O 2 AFESHE 405 nmE S56t= p-nitroaniline(pNA)2t 342 nm IS S5t
440 nm OHYS ¥ESH= Fluorogenic 7-amino-4-methylcoumarine(AMC) .2 L4 E|0] L&LICE

O™, Chromogenic substrate?| EAIE
PG=protecting group, AA=amino acids, pNA=p-nitroaniline

© Pefachrome®: Chromogenic Substrates
ol 271 IPH0of| 2oiSH= CHYSH serine proteases®| 242 £ st=H| AFRSH= chromogenic peptide 7|&:

+ Coagulation

+ Fibrinolysis

+ Kallikein-kinin system

+ Complement system

0|21¢F chromogenic peptideS2 H|2f At10|Lt CHE MIZ ditaPde| 2 2|0 28E7| = gLt

© Pefafluor®: Fluorogenic Substrates

Pefafluore fluorogenic peptide substrateZ XA ¢, M= 3l 2 22| S0f| ALEE & UELICE 0] 7|1= Q| fluorogenic ZH-&7|
= AMC (7-amino-4-methylcoumarin)£, AMCQ| &at EH 2 L2t Z&LCt
= Z|Uig=I%: approx. 342 nm | Z[CHEETHE: approx. 440 nm
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Ordering informaion for Pefachrome

Cat.No. | Product Formula Properties

Substrate for Thrombin

081-01 Pefachrome® TH 5244 Tos-Gly-Pro-Arg-pNA-AcOH n.a

081-05 Pefachrome® TH 5247 H-D-CHG-But-Arg-pNA-2AcOH n.a

081-09 Pefachrome® TH 5251 H-D-CHA-Ala-Arg-pNA-2AcOH n.a

081-11 Pefachrome® FXlla/TH 5253 | H-D-CHA-Gly-Arg-pNA-2AcOH n.a

081-15 Pefachrome® TH 5256 CH30CO-Gly-Pro-Arg-pNA-AcOH n.a.

081-66 Pefachrome® TH 8198 H-D-Phe-Pip-Arg-pNA-2HCI Km (human Thrombin) 7 pM

Substrate for the determination of Thrombin generation

081-17 | Pefachrome® TG | H-B-Ala-Gly-Arg-pNA-2AcOH Km 1.95 mM

Substrate for Urokinase

082-33 | Pefachrome® uPA 8294 | pyro-Glu-Gly-Arg-pNA-HCI Km 6 uM

Substrate for Plasmin

083-01 Pefachrome® PL/Tryp 5261 Tos-Gly-Pro-Lys-pNA-AcOH n.a

083-02 | Pefachrome® PL 5262 H-D-But-CHA-Lys-pNA-2AcOH n.a

083-03 | Pefachrome® PL 5263 H-D-Nva-CHA-Lys-pNA-2AcOH n.a

083-04 | Pefachrome® PL 5264 H-D-Nle-CHA-Lys-pNA-2AcOH n.a

Substrate for Trypsin

084-01 | Pefachrome® TRY 5274 Cbo-Val-Gly-Arg-pNA-AcOH n.a

083-01 Pefachrome® PL/Tryp 5261 Tos-Gly-Pro-Lys-pNA-AcOH n.a

Substrate for the determination of bacteria endotoxins

086-11 | Pefachrome® LAL 5288 | CH30CO-D-CHA-Gly-Arg-pNA-ACOH na

Substrate for C1-esterase

087-03 | Pefachrome® C1E 5603 | CH3CO-Lys(Cbo)-Gly-Arg-pNA-AcOH na

Substrate for activated Protein C

089-02 | Pefachrome® PCa | H-D-Lys(Cbo)-Pro-Arg-pNA-2AcOH Km 0.303 mM

Substrate for tPA

091-01 Pefachrome® tPA CH3S02-D-CHA-Gly-Arg-pNA-AcOH Km sc-tPA 0.286 mM

091-03 | Pefachrome® tPA 5312 CH3S02-D-Phe-Cly-Arg-pNA-AcOH n.a.

Substrate for Factor Vlla

093-01 | Pefachrome® FVlla | CH3502-D-CHA-But-Arg-pNA-AcOH na.

Substrate for Factor [Xa

095-20 | Pefachrome® FXa | CH3502-D-CHG-Gly-Arg-pNA-ACOH na.

Substrate for Factor Xa

085-01 Pefachrome® FXa 5277 CH3S02-D-Leu-Cly-Arg-pNA-AcOH n.a.

085-03 | Pefachrome® FXa 5279 CH30CO-D-CHG-GCly-Arg-pNA-AcOH n.a.

085-27 | Pefachrome® FXa 8595 Z-D-Arg-Gly-Arg-pNA-2HCI Km 0.1 mol/I

802050 | Pefachrome® FXa 2732 Suc-lle-Glu (gamma-Pip)-GCly-Arg-pNA-HCI n.a.

085-06 | Pefachrome® FXa/LAL 5288 | CH30CO-D-CHA-Gly-Arg-pNA-AcOH n.a.

Substrate for Factor Xlla

081-45 Pefachrome® 6017 H-D-CHA-Gly-Arg-pNA-2AcOH Km 0.8 mM

081-11 Pefachrome® FXlla/TH 5253 | H-D-CHA-Gly-Arg-pNA-2AcOH n.a
Ordering informaion for Pefafluor

Cat.No. ‘ Product ‘ Formula ‘Properties

Substrate for Thrombin

801058 ‘ Pefafluor® TH

‘ Z-Gly-Gly-Arg-AMC - HCI

‘Vial25 mg/ bulk

www.bioprocess.co.kr
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Biochemicals @ pentapharm

© Prionex

tots E40t BESHE 2E W0l M Prionex £ 243t BSA CHAMIZ, 284 THA obPgx| 3 MIZE B BHX| 2| HIHHIZ AL
= CHHZIS OPNS} A|7|=0| E0{t 252 HO|H, porcine Of|A 23t 40| | S22 Z2|HEt

0% ZBEl ~EAULICE Prionex 2 F& It THSH, 2T B IFES HA YAHELICH AZ, i, % 420] ¢l

1 ] =
22 Sl 2ol Watel A EFULIC

tot

Q&LIC} Prionex

[0 © i

St
A
-

0|E2

™

Prionex & porcined| x| 3=3t collagen peptide fraction@ 2, Of2iet 22 ZHS JHEiL|Ct.
+ Optimizes stability of biological activity

+ Improves conditions for lyophilisation and heat treatment

+ Avoids denaturation by chaotropic agents or solvents

+ Extends shelf life for enzymes and proteins

*+ High consistency stabilizer

+ Non-toxic and non-antigenic

+ Free from nucleic acids, polysaccharides and lipids

+ Free from any additives

Prionex E%

1. MW: Prionex 2| EAt&F2 He a HEZ, gel permeation chromatography o] 2|sh

2. Solubility : Prionex 2 =, S|MEl HMolilR 24 Z2|M|E 2 DMSO0| & 8HE|H, S|4 = oELS
T 0[SO M= & SHEIL|CEH 22 15-25TC 20| 90| AtThe|= 2of| 22betLCt

N
LN}
o
2 X
D

© Rabbit brain cephalin
Rabbit brain cephalin2 £7| /04 Z2|3t phospholipids2 4 =|U LTt Phospholipid dependent coagulation assay
ol A phospholipid source2 AFELICH

+ Phosphatidylserine

+ Phosphatidylethanolamine
+ Phosphatidylethanolcholine

Ordering informaion for Biochemicals

Cat.No. Product Packaging
069-03 Prionex®10% Bottles 100 ml, 500 ml, 1000 ml
801682 Rabbit Brain Cephalin, freeze dried Vial 100 mg
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Inhibitors @ pentapharm

PentapharmAtof|l A= CHSt BHS-2 Xslist= XMohME #ZRfLICH CHEX Q! MoliX| 2= Serine proteinase X{shx, fibrin &
A H MK 3 Thrombin XK S0| QL&LICE PentapharmAto|A £Zdt= HES AT{E M, Serine Proteinase| XsHx|
2 Aprotinin2t Pefabloc SCIt QIO M, fibrinQ| S| A= XMsist= XX 2 Pefabloc FG, Thrombin XSHX| 2 r-Hirudin
EC S0 ASLICE

© Serine Protease X{3l{X|

Serine proteinase®| MsiiH|2! Aprotinine 2241t SUHENZ X|Z=I0f serine proteinaseS 71X OZ H{giL|ct,
Aprotinin2 58712| Of0| . Ato 2 A E Z2|HEL|=0[H, 47H2| lysine 2E0H| 2Js &4l active center?t 3R E2)| serine
proteinasedi| Zelot0 2 49| 242 X LICt.

© Fibrin Polymerization X{5{x|
Pefabloc FGE OEZ|U0f| &2 FotEd o2 ARso, D219
S0 HoMHIZ AR ELICE F, TITh 38 IPE(of. 2EoIM

e, 2 9y 9 T]o2l HHSE KT

OF

&2 MliEL|Ct. Pefabloc FGE I|E2|L 20| &
00| YES FH)0M YA £ = TE2iof 9f
(o) x1

= | o
FELICt Pefabloc FGE E3h Hotsm It gl

m oy

M

M oEgl HH S AXSh=0| AFgELICt
© Thrombin X{sHx|

Benzamidine X = EZM QA TAE Xolists X Il 0 S8 LXQLICE O]HL2 trypsin-like enzymed| 2]
off IteEoiEl= @7 otO| LAt ArgDt lysQ| L XtetEl side chaing 2% LIt Pefabloc TH (a-NAPAP)= EZHIQ| Jt
o O MEINQ AHA MoK & SHLIRILICE Pefabloc TH (a-NAPAP)= ZIEH A|ARIOILE, 24, 18 3 A8 F|at
d S0 YK glo| 2dg Mool | et SXMe=E Argste 4 USLICE Hirudin 21y 2ot EEHIC| XMl 2 e
X QUELICH Hirudin®| 2tF$t 227t [Dodt et al., 1984] H&{F T, hirudin®| 2 {FXt $H4E|0] yeast [Meyhack et al,,
198712t L2 O Z0l| M L E|ASLICE PentapharmOilA X|E35t= r-hirudine EC= EERI0) 2J8t BHE-S Xsliot=0| AFEE
LICE r-Hiruding AlE 2220l Mot Z2EEI f= T2ESY 2HYH|E A A|2f2| @ THZOf| LlsH

= HiXAZ = USLICE

EZH| X2
—O L 710

I'|I'

Ordering informaion for Inhibitors

Cat.No. Product Formula Packaging

Inhibits serine proteases

073-70 Aprotinin Conc. Solution n.a. Vial 50 ml
800277 Aprotinin Powder, lyoph. n.a. Vial1g
399-01 Pefabloc® SC n.a. Vial1gand10 g

Inhibits fibrin polymerization

099-01 Pefabloc® FG H-Gly-Pro-Arg-Pro-OH - AcOH Bulk

Inhibits Thrombin

381-01 Pefabloc® TH (0-NAPAP) n.a. Vial 5 mg

126-10 r-Hirudin EC n.a. Vial 2000 ATU
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{

SN
Snake venom enzymes [ZY pentapharm

N~

PentapharmAt= At EA S 2UstD loH N
g+ S—Er% ggﬁwamw bzt

5t
PentapharmAtoflA d4tot=s Dol s FEaAE= Y3 8 R4 2ol AL £

YOrAZ| =0 HORILICH 22|E s THEe2 1 S AT ST HIAE, HAA A D 22 photometric assayol| EEL
Cf.

© Snake Venom Enzyme; Batroxobin

Batroxobin2 Batrops atrox Maranhoal| S0|A| =5t EEHI-QA} CHEEE T80 @ AQILICE 0|2 TE2IQ| Ag AFE0|

M 1681 Argat 179 Gly AgH2 HEHSHY fibrinopeptide AS H&310] T 221 | THEN|LE Des-AA THENIE FAISHLICE 02|
AJE CHEEM= fibrin | 2 XA o 2 STBILICE Batroxobin ot LHIIM ZO|A tPAS| &S | ERILICE

oj=z| 20| E0|XoZ 2HE5IH, HATO| 229 7|50 P2 FX| YoM HATH0| LS XS STAP =
E81 Msix|of CHs BHSSHX] 24210] batroxobin2 ¥ &1 947 8l Xt AR50 22|10 UELICE B
AN OEe|LAHS Eelstn EX L 2 11A|2HReptilase time) ? g

—| =
(dysfibrinogenemia)E ZAISIHLE YA 3 A|AHIS BAE SH=0 AFRELICY.

mlo
oﬁ
el
Ir
__IT|_
>
o
n
>
30
ir}g
-
ful

+ Batroxobin maranhao - For the determination of fibrinogen

+ Protac - Fast acting protein C activator

+ Ecarin - For the determination of prothrombin and hirudin, specifically activates prothrombin via meizothrombine
+ Convulxin - For activation of human platelets via GPVI-receptor, studies on platelets receptors

* RVV-Factor V Activator - For activation and determination of Factor V

+ RVV-Factor X Activator - For the determination of Factor and for screening of Lupus Anticoagulants
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Ordering informaion for Snake Venom Enzymes

For the determination of fibrinogen

Cat.No. Product Packaging
101-04 Batroxobin maranhao Vial 100 BU
101-06 Batroxobin maranhao Vial 1,000 BU

Fast acting protein C activator

Cat.No. Product Packaging
113-01 Protac® Vial 3U
113-05 Protac® solution Bulk 10 U/ml

For the determination of prothrombin and hirudin, specifically activates prothrombin via

meizothrombine

Cat.No. Product Packaging

116-01 Ecarin Vial 50 EU

For activation of human platelets via GPVI-receptor, studies on platelets receptors

Cat.No. Product Packaging

119-02 Convulxin Vial 50 pg

For activation and determination of Factor V

Cat.No. Product Packaging

121-03 RVV-Factor V Activator Vial 1,000 U

For the determination of Factor X and for screening of Lupus Anticoagulants

Cat.No. Product Packaging
121-06 RVV Factor X Activator Vial 5U
121-07 RVV Factor X Activator Vial 50 U

<\ antity: 1 vial
..4-..&‘ mm %;’%‘W
e e HUREAT TETOFE

WADE 1N SWATZERLAHI

Ecarin 50 EU /via
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Pentapharm Kits and Reagents (CY pentaphar

PentapharmAte| U1 5! 83ff 2PY29| 0|4 REE TITSH= 7| E= ChZ2t ZELIC

© Pentapharm Pefakit APC-R Factor V Leiden: €% 2|80 2 &3} C THE MEtd 24

- EZ4I0j ofsf EA5tEl C T E (Activated protein C, APC)E2 415} £|0 201X} FVat FVIllaE S&MSIAIAH 21 b
2 X

+ APCY} 20| = 32 01PH0| UOLEX| ghe 342 APC LiiA0|2tstn, QT4 TS 51 0oz 8is{H
ol 211X}V &91840|QI Factor V LeidenO]| &2

© QUKL Vart 2BHE|X| i FX (0] AZ I EXIE

© APC LI RRE TIThgoz %’S% ol 2l ot

© Pentapharm Pefakit APC-R Factor V Leiden Controls
Factor V Leiden mutation©.2 ©1&t 23} C CHHE! LiAo|| T3t J|SX B3isS ZMst= 2A0|A Factor V Leiden £
H0|(FV:Q)2 &QI517| Qe ChE Hxt

© Pefaclot™ UFH % 7|8te] UFH(Unfractionated heparin) 2%

© Pefakit Reptilase Time: @312 OFX|2} THAIE ZITHSH=C]| A
ESHIt KA reptilaseS AFESHY| THZ0H|, STF2I0f FaFS &X| L0 Sl|TH2I0] = HEHOIME TERI SeH| Wge| o1y |

[

© Pefakit TAFI: €% 7|gte| &ha 240 2 Thrombin Activatable Fibrinolysis Inhibitor(TAFI) 24 & £

e
annn.tﬂl;:‘
Ptavy.y (+APCY
bl “JJ
DsM !’

oL .,u‘f
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Pentapharm products in the coagulation cascade

Extrinsic
pathway

Intrinsic
pathway

Plasma Kallikrein
F Xlla

Pefaclot® UFH
@ F Vlla
Prothrombinase Pefakit® TAFI
Complex

@ Activated Protein C @ Factor Xa @ Plasmin t-PA

® _— .
Protein C l @ Thrombin e
pathway system
Thrombin

Fibrinogen Test RapiFib® / Pefakit® Reptilase® Time

Fibrinogen _— Fibrin

Pefakit® APC-R

Ordering informaion for Kits

Cat.No. Product Packaging

3 x 2 ml APC/RVV-V (+APC) Reagent
3 x 2 mlRVV-V (-APC) Reagent

PF502-01 Pefakit® APC-R Factor V Leiden 3 x 40 test
efaki actor V Leiden 3 x ests 3 x 4 ml PTA Reagent
3 x 2 ml Dilution Plasma
3 x 1 ml FV-L Negative Control
PF502-21 Pefakit® APC-R Factor V Leiden Controls xam egative Lontro
3 x 1 ml FV-L Heterozygous Control
3 x 2 ml Activat.
PF505-50 Pefaclot™ UFH X £ miActivaror

3 x 2 ml Start Reagent

3 x 1 ml Control UFH 1

- ™
PF505-60 Pefaclot™ UFH Controls 3% 1 ml Control UFH 2

2 x 4 ml Activator
PF800186 Pefakit® TAFI 2 x 4 ml Start Reagent
2 x 4 ml Diluent

1x 1 ml Calibrator
PF800187 Pefakit® TAFI Controls and Calibration 1x1ml Control 1
1x 1 ml Control 2

PF800191 Pefakit® Reptilase® Time 3 x 1 ml Reptilase®Time Reagent
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Custom Services

Virus Safety

Virus Clearance Validation
Virus Safety Test
Antiviral Activity Test

Cell

Monoclonality

Antibody

Antibody Development

Protein

E.coli Protein Expression
Mammalian Protein Expression

Baculovirus Protein Expression



Virus Validation

Raw Materials Manufacuring Process

- MCB + Chromatography

. WCB + LowpH

« CAL + Heat Final Products
- UPBH - S/D

« Raw materials -V

« Ylrradiation

Virus Tests Virus Clearance Study Virus Test (LRT)
(ViSpot: 2020 ~) (ViSpot: 2019 ~) (ViSpot: 2020 ~)

1. Virus Clearance Validation

HIO[2{A HA A2 MEH HH (LA 2A4F 5)2f e H2E 2lst 33

= =
UF FAIYLICE SE Lol Hol2A KA / 28 7|52 Boots Al YLITh
H

|5

ZHIA R Al 2 olofF Sl A

JRNENLTRERT]

HO[2{A XA AlFOA = HIO|R QIofE 2| HE S| 4 ZES HHH0IM Modstl Aol 8io|HAS HIKHH 5782
TL0l|M HIO|HAS Hof T2 FE 37Ol HIO[ZA HMAHt 28 ot 532 HIotelLITh. A3tz Hio|2{A9] S/t E2,

HEO|2{A g7 7|& (TCIDS0, gPCR)O| Aol HE Zd =Lt

2. Virus Safety Test

HIO[ZHA HIAEE AZ0| R2{E|= HO[2{A0F EXol=X] GRS ZHEY (ME Y, B3 S B+ 4 2213 &) HolZ2
A= (PCR) S7AF 24 B, o BIO| A obA| Yk, HXL 0| E A el fLICH Al=ZOfCH %49

1 O
Al S HESHA D Tl EE= ik T O] k2t 3| E=0] 275H=

oo

3. Anti-viral Activity Test
SHIO[ZHA AR / HiO|2{A 22 o Al”oM = CHY0] =

Chofet Z2HOIM 3 RfLIch e Alg Cixtelnt 2ot

= —
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Approx.
time required

Consult ViSpot on contacting
(outsourcing) of tests

Send customer confirmation sheet and
confidentiality agreement Template

Conclude Confidentiality Agreement

Submit
Customer Confirmation Sheet

Up to 4 weeks*’

Sign the estimate and
place an order

Send test samples

Depending on
Customer

Meeting (online)
T
Conclude Basic Service Contract
T

Confirm Study Scheme (scale-down model)

Prepare an estimate

Send the order confirmation/
first invoice

Receive test samples

Start the study

Start the preliminary test

Report the preliminary test results

Submit the draft protocol

Review and sign the protocol

Finalize the study protocol

2 to 4 weeks*?

3 to 4 weeks

Conduct of the main study

Assess viral assay

Prepare Q&A inspection**/draft report

1to 3 weeks Perform acceptance inspection

Finalize the report/
Issue the second invoice
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AMH 22X (Chromosome Analysis): i 242 £

mFISH(multicolor FISH) FISH(Fluorescence in situ Hybridization)

Short arm: Chromosome 8 (orange color)

Long arm: Chromosome 3 (gray color)

Chromosome M
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Custom Antibody Engineering Services

ProMab Biotechnologies= 20E S2t 01 £0|
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Custom Antibody Services: Other related services:
Mouse Monoclonal Antibodies + Hybridoma Sequencing

* Rabbit Monoclonal Antibodies » Affinity Tune-up & Humanization
Human Monoclonal Antibodies + Recombinant Proteins

* Recombinant Antibodies » CAR-T/NK cells
Bispecific Antibody Production + Ascites Production

* Rabbit Polyclonal Antibody Production
Antibody Production

Example: Standard Service for Custom Mouse/Rat Monoclonal Antibody (Three Phases)

Phase | » Immunization and boosting of 5 Balb/c mice
(estimated time: 10 weeks) Measurement of antibody titers by ELISA

» Required: 3-4 mg of protein immunogen or 2 mg of conjugated peptide and 0.5 mg free

peptide
Phase Il * Generation of hybridomas by fusion of myeloma cells with splenocytes from the best
(estimated time: 4 weeks) mouse

*  Culture of hybridoma cells in ten 96-well plates
* Screening of hybridoma supernatants by ELISA, best ten supernatants sent to customer
for evaluation (additional supernatants available at a cost)

*  Optional: western blotting if customer provides cell lysates

Phase Ill + Subcloning of 2 clones by limiting dilution
(extimated time: 6 weeks)

Expansion and cryopreservation of the 2 clonal hybridomas

Phase | Phase Il Phase llI

4 Spleen cells Supernatants to Hybridomas

custom.e..r /) l“li lili w chosen

ELISA Screening Cell expansion

Sp2/0 Cells |

Additional screening
upon request

Subcloning, expansion
& cell banking

Standard Mouse & Rat Hybridoma Development
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ProMab Biotechnologies= 200{'F St &A| 2 CRO YAIZA THHE i 51 Y| % PrOMab
o)

A{H| A0 CHEH ZE3E L 3I22 24 Q& L|C Biotechnologies, Inc.

ProMab2 CtQfot =53 A|AROA XHZ= g THH RS LS| @ISt ZEX QI TR &dd 8 YA ME|AS HMSHLICH

1. E.coli THEHE! HI5] \{H| A

ProMab Biotechnologies®| &2 =F2| =g THA E.coli 2ol Mb|A= 12O L|=0f of =H, B XA, HHt
E Mst A|2F 8 $2| =0l D120 2 M2 EIL|CH E.coli Bf6d A|ABIS 10| XM O 2 x| Xgt CHHEI ALY JFEF HE2| AFRE| T

H 12 O
&Lk
- BEEOI MY U 2 H|-

I

- =2 AZO| TYZRTF CHEHE AHAF o
- SR20oj|A] THHE B|Atx|| B EFlatel ——
- HHOI| TLRSH HSHEl 7|% X|Al PCR product selected vector
- AZH(1mL)O|IA CHEF AAH>10,000L) 71K 2 S 2

E.coll 581 AMHI AL A 3240l el U XK 6-6 = 408 (@) )

recombinant E.coli .
recombinant vector

Phase I. Jr
Subcloning into Expression Vector @
+ A QFX} (gene of interest)2] SZ/22| 8! His-Tag (£= GST-tag)
£ ArE5I0 MASHHIEE MESEYY selection & sequencing
© YU ME =R
« HX CHHELS aiEEs A|3]7] 2|8t mini-induction \
- SDS-PAGE 3! QAT S2(120| 0 IS A FL, Y Ty
(protein of interest)0i| Chot &S X|SsHiof €2 S3l Mzgh Tt E
HAE
- O ARAIRE35E /

culture: small scale,
then large scale

Phase II. protein

Expansion and Purification Puriﬁcationﬂl

+ 1Lo| HE|2|of HiFF2 IPTGE inductiondt, HHEAE HHIE Lo 2t i

S|k, 3

- Native =& denatured ZHH|AM H|EE ARSI GST-tag THEES 6
His-tag == glutathione FX| 1 Ni-NTA HX|E &LICH

[

>

l SDS-PAGE and staining

. 01|)(k3} AQAZE 2= No dilution of IPTG-induced protein
Marker PTG 1x 110 1100 11000
-

Deliverables - '-‘

* 5 yg transfer vector - =

- MEE o

- =AM

© +582 0.5~ 50mg/Lo| HfYHO|H, W +S 82 3mg/L YLch
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2. Mammalian THHZE! 815 AMH|A

ProMab Biotechnologies®| Mammalian &34 AH|AS| E%
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e — , 000
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=S zrx+°| SIS A SHOR 270 YN N

Phase II.

Antibiotics selection & sequencing
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« EZ2HAE (50 mL)<9
SDS-PAGES £t %-4% Transfection-pure expression plasmid
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U

Phase lll. Small-scale expression of HEK293

N

* HEK293 EEot CHO MIZZofl X Z e HEf| tin2 FFHZHE00 mL) &L | Phase IN/III
CHHE S, mot 8l 2| X5}

© Ni-NTA fi= THE G Tokg 8l Z-(F7H HI82 R tag BT 71s)
2 ARE3H0] 500 mLO| HEK293 & CHO M| IE HHQFOf| A THEHE K|

- Ol AQARE4F

protein Large-scale Transient
. purification transfection of
Deliverables @fﬁ} HEK293 or CHO cells
* 5 pg transfer vector ;@‘
- Chz L sps-pace
1. EphA
_E_A-I 1 2 4 5 6 7 2. E’:}FR
3.FLT4
- $E582 0.2~ 25mg/Lo| BiYH0|DY, WF +582 3mg/L YLICk - =

5.KDR
6. NTRK3
7. ADH

p—
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FEn
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3. Baculovirus THHZ! B15{ A{H|A

ProMab Biotechnologies2| Baculovirus 291 AH|AQ| E7
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M| /baculovirus LR HWE AR (BEVS)2 MY TS MAoho| 2l FH O tiEetz| ASLIT o] A|A-2 Off

of 22 FOMK| FHS MSELICh

- BIehHAS #HH(post translational modifications) ZFES alieh 4= QIOMH,
c EYTHAS =2 2582 22Y £ OH,

.+ B CHHE S5k o] A MetstH,

- LCHE 1S TIds0)| Hid 22 +F O = THIAS WHsh -~ QIELICH

Nucleocapsid

DNA

Lipid envelope

gp64 peplomer trimeric structure

Nucleus

Endosome
low pH

~

Replication 6h
post infection

N

Cell membrane

Budding 12h post infection

Baculovirus Cell Expression
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Phase I.
Transfection of sf9 insect cells

TX} (gene of interest)e] ZZ/22| ! His-Tag (S£= GST-tag)E AFRSI0 ME HIEZ MESZ2Y

in} o
R
rol Jod &
© Y MY R

Baculoviral DNAS| ¥&M=22 GOI(
HEtA|H X Z8F bacmid/GOI DNAS
Oo|A AQAIZE 2-3F

gene of

interest
+o Co®
recombinant
donor plasmid

His-tag O|L} IgG-Fc tag(human or murine)2 AFRH04 ZtAl QExtg  donerplsmid

HHI =3 e
4E{of 224 Q- @ compotent
& T== E.coli cells
HE M =l
Hi4] Ao . ol U oot recombination l
- 2ol 2ES HAESY| 26 2 2(10 mL)Z2 FEHe J2(1 B
42 34 10| H51E AHY 2H02 A7 HIN E colicontaning
recombinant
. O:HAOI- _)t_g_*'?_f 3-4F bacmid

Phase I I . @ Transfection @

Sf9 or high5 cells
. . . . Extracted
-+ OHETO| A7 BHY B! X{=TH bacmid(recombinant viral DNA)E % recombinant
THEE baculovirusE H4t5k2] s MER bacmidE sf9 ZSMZL0)|

bacmid
transfection

0 —

— (e
]
dd g

% High-titer virus

Phase lll. P
Large Scale Transfection and Purification protein [ f
Expression “ /
HEO|2A stock ZH| - o
- BN WIS 93t sfo REAZO| LR HIY U 2
Elobd Er| ZHE A8 ZYE s MIE 1L0I|IAM THEE x|
Affinity purification
oA AQAIRE 3-4
Deliverables /\
5 Mg transfer vector Flow-through & wash Purified Protein
+ Bacmid
HEE HRO|f A ,
e g =1 -
24 ' S
© 582 0.2 ~ 50 mg/Le| HifHo|H, WH 582 3 mg/L -
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