(SITMIAEY 1

ChirsmaMik Technooglas lne

REZFE)HERL =
C30[E E 8 D 14

OEFERK KE, MNakE, RIER
(vavw=vwo745/80—X)




CHs,

~J?3VF)L (C30)

C3I0NTLDFER

%j:/\r—'ﬁ

w] - )
Z 17

ENDSNELE
ADBEICEND

) 4

L NYVE

ChirsmaMik Technooglas lne

%%8

ol

E—DO0F

%j:/\l—'ﬂ

oo
 PENFADICED

N
NEaITEdDE
-0 3dD

EDMENE

J

o

3
)
Tl

DRENES



ot
C30[E EHHD F = - 8 =

B/y-tocopherolD 73 Bt (% 30 - 0 B FEE

a=1.048
Company A G360, 5 um , R=1.30 Column dimension: 250 x 4.6 mm
(igand density = 1.8 pmal/m? - T Mobile phase: Methanol/water = 97/3
Flow rate: 1.0 mL/min

Temperature: 30 °C
Detection: UV 295 nm
Sample,

1 = 6-tocopherol

1
Company B ,3 @=1.062
€30, 5 um R=0.85

HO
Ligand density = 4 W

3.7 umel/m? 2 = y-tocopherol

s

1 23 PSSP
Conventional C18, 5 pm a=1.0 0

3 = B-tocopherol

Ligand density = 3.0 umol/m? p HOW
0

- J A«-— 4 = a-tocopherol
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Retention time / min




Company A C30,5 um
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Column dimension, 250 x 4.6 mm
Mobile phase: 10 mM phosphate buffer pH7.0

1 Ligand density = 1.9 umol/m?
3 Ne=17,100 Flow rate: 1.0 mL/min
4 TFe=1.04 Temperature: 30 °C
5 . Detection: UV 254 nm
Sample:1 = Sodium Nitrite,
2 = Cytosine
3 = Uracil
4 = Cytidine
Company B C30, 5 um 5 = Uridine
Ligand density = 3.7 umol/m?2 6 = Thymine
2 Ne=4,000
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1.6 um
Zﬁuml

10.2 nm
2 10.8 nm
3 12.0 nm
4 15.0 nm
5 15.5 nm
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112 m?/g
106 m?/g
96.1 m?/g
79.6 m2/g

73.5 m?/g



Particle diameter (um) 2.6 2.6

Thickness of porous layer (um) 0.5 0.5

Cogﬁizze“ Specific surface area @ (m?/g) 112 106
Pore volume ? (mL/g) 0.287 0.286

Average pore diameter  (nm) 10.2 10.8

Carbon loading of only C30 (%) 6.59 5.48

Carbon loading including end-capping (%) 7.56 6.57

Ligand (C30) density (umol/m?) 1.79 1.55
Separation factor of B/y-tocopherol ° 1.0625 1.0570

Volume of 1.5 nm thickness inside pore ¢(uL/m?) 1.279  1.292
Ligand (C30) density ¢ (mol/L) 1.400  1.200

a: Measured by Quantachrom Autosorb.
b: Mobile phase, methanol/water=97/3; temperature, 25 °C.

c: Postulated a pore as a cylinder with a same diameter, listed as the volume of per square meter.
d: Ligand density in the volume of 1.5 nm thickness inside of pore.

2.6
0.5
96.1
0.288
12.0
6.08
7.04
1.91
1.0640
1.313
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2.6
0.5
79.6
0.299
15.0
4.43
5.30
1.64
1.0376
1.350
1.215

2.6
0.5
79.6
0.299
15.0
5.40
6.05
2.03
1.0626
1.350
1.504
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2.6
0.5
73.5
0.285
15.5
4.10
4.70
1.64
1.0415
1.355
1.210

2.6
0.5
73.5
0.285
15.5
5.20
5.86
2.11
1.0629
1.355
1.557
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Volume of 1.5 nm thickness inside pore ¢ (L/m?2)
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Separation factor of B/y-tocopherol

1.07

1.065
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<5 1.070
¢ "10.2-12.0 nm of pore" o
M "15.0 - 15.5 nm of pore . S 1.065
o :
S 1.060
g S
4 Q
« 1.055
o]
2 1.050
5]
O
c 1.045
2
)
m % 1.040
[ | (]
. : v 1.035
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C30 ligand density (mol/L)

FIC#E

¢ 10.2-12.0 nm of pore
M 15.0-15.5 nm of pore A
vl
P —
: Too high
. hydrophobicity
. toperforma
- : good peak.
. .
0 0.5 1 1.5 2 2.5
C30 ligand density (umol/m?)
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Ligand density: 2.11 umol/m?
N3=15,500, TF3=1.34

Ligand density: 2.03 pmol/m?
N3=14,000, TF3=1.06

Ligand density: 1.64 pmol/m?2
N3=18,100, TF3=1.25

Ligand density: 1.64 umol/m?
N3=18,700, TF3=1.11
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Ratention time / min
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Column dimension: 100 x 2.1mm
Mobile phase:
Acetonitrile/water = 60/40

Flow rate: 0.3 mL/min
Temperature: 30 °C
Sample: 1 = Uracil

2 = Ethylbenzoate

3= Acenaphthene

4 = Butylbenzene
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C30 batch# 230216 Column: C30 batch# 230216, 2.6 um

(SunShell C30) 150 x 3.0 mm

Mobile phase: Methanol/water = 97/3

&'y Flow rate: 0.43 mL/min
Temperature: 25 °C
| Detection: UV 295 nm

4 Sample: 1 = §-tocopherol
| f' 2 = y-tocopherol

I\ 3 = B-tocopherol
4 = a-tocopherol

o 2 4 B 8 10 12 14

Retention time / min

Company A C30,5 um | CompanyB C30,5 um | SunShell C30, 2.6 pum
250 x 4.6 mm 250 x 4.6 mm 150 x 3.0 mm

Separation factor of B/y-tocopherol 1.048 1.062 1.064

Resolution of B/y-tocopherol 1.30 0.85 2.01
11




B

C30 batch¥ 230216 [SunShell C30)

Company C core shell C30
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Column: C30 batch# 230216 (SunShell C30), 2.6 um
|‘| Company C core shell C30, 2.6 um

w0 o “ 570 SepartionfaciorL 04 | Column size: 100 x 2.1 mm
i i, L i} Mobile phase: methanol/water = 96/4
|| f Flow rate: 0.35 mL/min;
¥ z & s .
Separatan factor:1,065 | " 40 7L Separation facton 1021 || Detection: UV 250 nm;
I W i I . Sample: vitamin K1 isomers (trans and cis).
| i
Separatan factar:1,0494 I' A5 teparation factor 1 042 I
* - trans |o
Separaban lsctar:1.130 ’l 0 |.|: Separation factor 1,061 Iﬂl ‘
i II I-_lrl'\- —] ey HE 7] 1
tram | ""“|I| CH, H "cHy H "oy CHy !‘)
Separabiam lactar; 1167 i 18 [ Separation factor; 1.080 I
' ; - |5 3
o 5 1] 15 ‘:'. 1= a g ] L lli i .
AEtardaen 1ims | &in Pt i et times | e CIS
Separation factor Resolution
C30 batch# 230216 Company C C30 C30 batch# 230216 Company C C30 o
3
35 °C 1.042 1.024 1.23 --- 3
CHy H o, H “cH, CHy
30 °C 1.065 1.031 1.94 -
25 °C 1.094 1.042 2.88 0.91
20 °C 1.130 1.061 3.33 1.41
15°C 1.167 1.080 3.79 1.78 12
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HPLC trans HPLC condition
. Column: SunShell C30, 2.6 pum 50 x 3.0 mm
Resolution: 2.15 Mobile phase: Methanol
Flow rate: 0.80 mL/min
cis Temperature: 15 °C

al } Detection: UV 250 nm

Sample, vitamin K1 isomers (trans and cis).

0 | 2 3 4
Retention time / min Vitamin K1 (trans) o

||| trans H.C

SFC

sub 2 um C18 column ||

CH, H o, H o, CH,4 o]

Vitamin K1 (cis)
Resolution: 1.73 ||

| |
| |
KW Ol

S = o

cis

2.0 2.5 3.0
Retention time / min 13
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” Sample : 7 ¥ =M

b) 2-propanol

" \/\. -
” a) methyl tert-butyl ether
A - Jj MA L

15 20 25 30 35 40 45 50

Column dimension, 150 x 4.6 mm; flow rate, 1.0 mL/min; temperature, 25 °C
mobile phase : A:acetonitrile,, B: methyl tert-butyl ether (MTBE) B% 5 to 50 in 55 min
mobile phase : A:acetonitrile,, B:2-propanol B% 10 to 50 in 55 min

14
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Sample : 7 ¥ =iH

SunShell C30 150 x 4.6 mm

SunShell C18 150 x 4.6 mm

7 )

2I0 2I5 3IO 3I5 4IO 4I5
Column dimension, 150 x 4.6 mm; flow rate, 1.0 mL/min; temperature, 25 °C
mobile phase : A:acetonitrile,, B:-MTBE B% 10 to 50 in 55 min

15
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Sample : E—Fv'Vil

SunShell C30 4.6 x 150 mm

SunShell C18 4.6 x 150 mm

PN

2I0 2I5 3I0 3I5 4IO 4IS 5I0 5I5 6IO
Column dimension, 150 x 4.6 mm; flow rate, 1.0 mL/min; temperature, 25 °C

mobile phase : A:acetonitrile,, B:-MTBE B% 10 to 50 in 55 min
16
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