_MJevelosil®

The packed column for HPLC

It is the column which made C1 (Trimethyl) group modify.
There is performance which is not in C1 conventional column, and it
contributes to many analysis systems.

1. Specification and performance

Characteristic of Develosil XG-C1

Develosil XG-C1 has introduced C1 (Tori

methyl radical) into the inhouse high grade | Surface area 450 m?/g
silica gel. Pore diameter 10 nm
The retention and separation which cannot Ligand Trimeth
be predicted in C1 conventional column by y
the height of surface area and special end ez 7.50%
cap treatment are attained. Endcapping O
It corresponds to many aqalysjs kinds, such | pH range pH1.5-8
as a basic compound, a vitamin, and drugs, -
) . . , Use upper limit pressure 20 Mpa
including an organic acid.

Use maximum temperature | 50 °C

2. The trait of Develosil XG-CN

Product Name Surface area Pore Pore capacity Carbon content
(m2/q) diameter(nm) (ma/ml) (%)
XG-C1-5 450 10 1.15 7.3 Specially
TMS-UG-5 300 14 1.05 45 Double

TMS-5 350 12 1.05 4 Single

DB13-0218



3. STD separation comparison
Develosil C1 column Comparison of standard chromatogram

Conditions;
olummn : Davelos -5, - -5, —G1-
TMS'E‘ TMS'UG'E n:‘zl,E : :snlﬁu::;h'ls 5, TMS-UG-5. XG 5
o Mobile phase : Acelonitrile/\Water=70/30
Flow rate : 1.0ml/min
Temperature : 30C
380000 - Detaction  : UV254nm
Sample :1.Benzene 2.1,3,5-Triphenylbenzena
2 280000 1 Separation comparison by a STD sample
XG-C15 Though it has the same ligand, separation
180000 - patterns differ, respectively.
If itis XG-C1, about 1.5 times as many retention is
shown rather than C1 conventional column.
20000 - Compared with C1 conventional column, a high
] grade silica gel with large surface area is adopted
J—n as a base material.
e 3 - 5 8 & 12 Since surface area is large, retention is a column
Time(min) which has the feature of not only a big tree but XG

series.

Hydrogen bonding capacity,
hydrophobicity, surface

Metal coordination

Basic compound Acidic compound
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Develosil XG-C1 shows good separation as compared with C1 conventional column.
In separation of a “basic compound”, what was insufficiency of separation is separated finely, and the peak shape of pyridine is also

sharp. And, the very good result is shown also in separation of an "acidic compound", and the characteristics which are not in C18
or C30 are shown.

& ltis carrying out on specific terms. It becomes separable by changing terms also in C1 conventional column.



5. Application

1. Analysis of a pyridine derivative

2. Analysis of an organic acid

: Develosil® XG-C1-5

Acetonitrile/0.2%
Phospheric acid=2/98

£ 1.0mlmin

40¢C

: Uv210nm
: 1.Ghyeolic acid

2.Ascorbic acid
3.Citric acid
4.Maleic acid

WMWIL:210 nm l

1 WyLz54nm | Conditions; 1 3 wylzionm| Conditions;
| Column : Develosit® XG-C1-5 Column
2 3 | Mobile phase : Acetonitrile/20mM Il a Mobile phase :
Ammonium formate=45/55 ]
| 4 Flow rate  :1.0ml/min 2 [ Flow rate
[ 5 Temperature : 40 Temperature ;
|| Detection + UV254nm | Detection
| | | Ji Sampla 1.1 Aminopyridine RN | ¢ | R k.____ Sample
:_ S 2.3-Aminopyridine
00 10 20 50 40 50 60 70 B0 90 100 3.Pyridine 000 050 100 150 200 250 300 450 400 450 500
RETENTION TIME (MIN) 4.2-Ethylpyridine RETENTION TIME (MIN)
5.2-propylpyridine
Form also with sharp pyridine represented by the basic compound In C18, the organic acid which is hard to separate can also be
divided finely.
3.Analysis of ascorbic acid in a drink, and citric acid
500
iy : 2 DrinkB 1
Drink A WWL=210 nm
400
400
200+
> 2004 1 Fy 1 2
< | e
«© 1 ©
2= £ 200
=] 2004 oD
100
1004 1
.LLI . - LA
= 00 13 25 38 50 63 7.5 8.2 100 1.3 12.5 138 150

0.0 1.3 25 38 50 63 7.5 88 100 11.3 125 138 150

RETENTION TIME (MIN)
Ascorbic acid and citric acid contained in two sorts of commercial item drinks were analyzed.

4.Analysis of an arom

Retention time (min)

_ 3 Conditions; P 1 3 Conditions;
o | Column  : Develosll XG-C1 (5um) - ] 4 Gomm
i 5 Size + 4 61 S0mm Size
i I | Mobile phiase : AcetonitiaWalemS0S0 e | | 5 R PN |
£ 1 4[ Flow rate  : 1.0mbmin 3 2 ' Flow rata
o 2 ’” : | Temperature : 30C £ j ‘ " Temparature :
g ‘ . ‘ [ | Ditection  : V254 § n I | ‘ | Ditection
el M | | ‘ Samole : 1.Banzens B ‘: ‘ ‘
| i UV
0 M—-_ii_d.,lLIl_JJ Vi b 3.Dipheny! 4.Fluorene | s S W =]
I 5 Phenanthrens Wb 20 40 BE RO 100 20 140 380 140
& 2 W unznliﬁnl#m:;“:r 180 Jg E0 21 & Anifvacene 7.Pyrene Ratriion Tima |min]
Injection volume: 20uL Infectn volum -

Analysis of various aromatic compounds is possible. All the

degrees of separation attain above one.

6. Analysis of drugs

analyzed also by XG-C1.

Conditions;
2
A0S0 " : B Columin : Devalos® XG-C1 (5um, Jum)
: u . — aum Size + 4. Bx150mm (Sum) , 4.6x75mm (3um)
OO0 - Mobile phase  : A) Water + 0.1%Phosphoric acid
E " B} Acatonilriie + 0.1%Phospharnic acid
g al | Flow rate - 1.Omifmin
E " Temperaiure  : 30C
] [: Detaction : PDA (Max abs.)
} Sample + 1. Uragil (0.0Bmg/ml}
— ILH 2 Acatarminophen (0.10mg/m}
a0 = 3. Gualfenesin (0.08mg/ml )}
90 20 40 B0 B0 100 120 Y40 160 1O 200 0 MO # Diphenhydramine [D.qu.rrnll

Drugs are analyzed

By using particle diameter 3um, analytical time is

shortened sharply.

Retantion Time [min]

by gradient elution.

5.Flurbipeofen (0.08mg/m|}
6. Ibprofen (0.08mg/mi)
Injection volume : 5.0ul

15.1

atic compound 5.Analysis of water soluble vitamin

1 XG-C1 (5um)
& 61 50mm

20mM Ammaonium frmate

: 1.0mbimin

30T

: PDA (Max Abs.)
+ 1. Nigatinkz acka {0.03marml)

2. |+ -Prtoema | Grg'rl.
3. Pyriuskea HC (0.6Tmgimi)
4. Thiaming (0.14mgimi}
5. Nicafiramide (0. 07mg/mi)
Sul

The vitamin analyzed until now using C18 or C30 can be

Alwl  Biw)
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2 38
2 38
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Develosil XG series

Develosil XG-G18LC

The 5th phase column of Develosil XG series. A carbon content is controlled and the effect of a polar group type end cap can be
utilized to the utmost. It is suitable for a carbon compound or a sample with high polarity.

Develosil XG-C18LC was developed aiming at the column which can play an active part in the broad field. Not to
mention ease of use, rich selectivity, high stability, and a good peak could be acquired.

1. From routine to method development

Sample:

1. Uracil
2, Cafteine
3. Phenol

4, Methyl benzoate

5. Benzene
6, Toluene

Develosil” XG-C18M(5um)

6

N

Develosil® XG=C18LC(5um)

6

A

10
Time(min}

20

W Retention comparison with the ready-made article

Mobile phase: Methanol / Water =50/50 Flow rate: 1.0 mL / min

Temperature: 40°C

Detection: UV254nm

W Develosil XG-C18LC physical-properties comparison

Product name XG-C18LC XG-C18M
Surface area 300m?g 300m?/g
Pore diameter 14nm 14nm
Pore volume 1.10 mL/g 1.10 mL/g
Ligand Octadecyl Octadecyl
(Polymeric) (Monomeric)
Carbon content 13% 19%
Endcapping O O
pH range 15-8 15-8
Use upper limit 20MPa 20MPa
USP L1 equivalent L1 equivalent

2. Analytica various in XG series

p

B XG series column map
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* XG-C1

B XG-C4 [Prototype)

& XG-CB [Prototype)

W AG-C1aM
XGE-C3om

& XG-C18LC

* XG-C1

W XG-C4 [Prototype)

A XG-CB (Prototype)

W XG-C18M
XG-C30M

& XG-C18LC

~ W The new end cap method is adopted.

Methylation was adopted as the end cap until now. XG series
has adopted the hydrophilic polar group type end cap method.

Thereby, the operation of both of hydrophilic nature of the main
hydrophobic + end cap polar groups C18 and C30 arises.
Then, a new result is produced.
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B Comparison between the lot

Colummn

: Develosil® XG-C18LC-5 (4.6x150mm)

Moblle phase : MethanolWater=50/50

Flow rate
Tomporature - 300
Detection
Sample

1.0mLSmim

© LUW254nm
- 1.Uracil 2.Cafteine 3.Phencl 4.Benzene 5.Methyl benzoate 6 Toluens

+Reliable solidity
| add an inspection item
more than conventional
quality control and
manage the XG series
strictly.




3. Excellence peak shape and wide selectivity

1 2 3 XG-C18LC-5
A A 5
! '\ P XG-C18M-5
A ﬁ Y Brand A
. ﬁ A Brand B
Aﬂ Brand C
S TR B T SRR R S
Time(min)
1
2
3
l A
2/l 1 h 3
0 5 10 15 20 25
Time(min)

XG series is a useful column especially to an acidic compound.
Even if it compares with other columns, good peak shape and high
performance are shown.

¥ Separation comparison of an organic acid
Mobile phase : Acetonitrile/0.2% Phosphoric acid=2/98

Flow rate 1 1.0mumin
Temperature : 40T
Sample : 1. Formic acid 2. Acetic acid 3. Propionic acid

Detection  : Uv210nm

Generally the packing material using silica group material is a tailing trend
to a basic compound.

Good peak shape can be acquired by changing pH of a mobile phase.
And, the width of the selectivity of condition examination can be expanded.

[ The retention behavior of pyridine accompanying pH change
Mobile phase : A) Acetonitrile/20mM Ammonium phosphate(pH8)=20/80
B) Acetonitrile/0.2% Phosphoric acid(pH1.8)=20/80
C) Acetonitrile/Water=20/80
Flowrate  :1.0mL/min
Temperature : 40T
Sample :1. Uracil 2. Pyridine 3. Phenol
Detection . UV25dnm

4. Applied to high-speed separation

Develosil HB series is the column for high-speed separation which set column resisting pressure to 50MPa.

BHB XG-C18LC-3 Enlarged view

0 2 4 [ ) 10 12 14
/ Time{rnin)
T T T T T T
0 10 20 30 40 50 60
Time(min)

B High-speed separation-ize model
Column : (1) Develosil* XG-C18LC-5 4.6x150mm

(2) Develosil* XG-C18LC-3 4.6x100mm

(3) Develosil® HB XG-C18LC-3 2.0x100mm
Mobile phase : Acetonitrile/0.2% Formic acid=25/75
Flow rate L(1)1.0mUmin  (2)1.0mlimin  (3)0.6mi/min
Temperature ; 40C
Sampla 1. p-Hydroxy benzolc acld 2. Sorbic avid 3. Melhyl p-Hydroxy benzoate 4. Dehydro acetic acid

5. Ethyl p-Hydroxy benzoate 6. Methyl benzoate 7. Propyl p-Hydroxy benzoate 8. Butyl p-Hydroxy benzoate

Detection : UV240nm



5. Application

_1. Analysis of the organic acid

IRl

J | AV

Column
Mabile phase :

Flow rate
Temparature
Detection
Sample

a0 a0 A G0 8.0 10,0

1240

Retenticn time [min]

14,0 150

Injection velume:
System

Analytical conditions;
: Develosil® XG-C18LC{5um)

: 1.0ml/min

:30c

cUV210nm

21, Formic acid (0.20ulimL)

| [ 2. Analysis of the phenol acid

4. 6x250mm
Methanal’
0.2%Phosphoric acid=2/98

2, Malic acid (0,33mg/mL)
3, Malonic acid (0.31ma/mL)
4, Acetic acid (0.50ul/mL)

_J-.L“L

—

1

a 6
'H |
|

Column
Mabile phase :

Flow rate
Temperature
Detection
Sampla

5. Maleic acid (4 3ug/mL) 08 25 a0

6. Acrylic acid (25nL/mL)
7. Papionic acid (1,0ul/mL)
2ul

: Thermea Scientifc utimate 3000 series

f2

0 125 150 10G 200 225 IR0

Injection volume:
System

Analytical conditions;
: Develosil® XG-C18LC{5um)

4.6x250mm
Acetonitrila/
0.1%Phospharic acid=20/80

:1.0mlimin

40C

: UV210nm
: 1, Ghloregenic acd (0.43mgimL)

2, Cafieic acid (0,42mg/mL)
3, Vanillic acid (0.37ma/mL)
4, pLaumaric acid (0.50mg/mL)
5. m=Coumaric acid (0.47mg/mL)
6. o-Coumaric acid (0.47mg/mL)
10ul

: Therma Scientific ulfimate 3000 seres

| 3. Analysis of the nucleic acid base

| | 4. Analysis of the diclofenac Na

5 Analytical conditions; 1 Analytical conditions;
Column : Develosi” XG-C1BLC{5um) Column  :Develosil® XG-C18LC{Tum)
2 s 4 4,6x150mm 4 6x250mm
Mobile Phase : 10mM Sodium p'%phaje prT.ﬂ:I Mabile phase: Parmacoposia dickofenac sodium is
Flowrate  :1,0ml/min folowed
1 Temparatura : 30C Flow rate  :1,5mlimin
Detaction  : UV254nm Temperalure : 40C
Sample :1, Cytesine (0,73mg/mL) Detection  : UV240nm
2, Urail (0.77mg/mL) J Sample  :1.Diclofenac Sodium
l_, 3, Cytidine (0,86mg/mL) A l Inecion valume : 20ul.
4, Uridine (0. 78mg/mL) . . . . System : Jasco2000series
| : g g T T 7 5, Thymine (0.80mgimL) ] 5 10 15 20 5
o . Injection voluma: 1,0uL Retenticn time [min]
Retention time [min] System * Jasco2000sEries
5. Analysis of flavonoid
3 Analytical conditions; Gradient;
Column : Develosil® XG-C18LC(5um) 4.6x150mm Time  Flow rate ; ..
4 . ale -
1 2 3 Mobile phase  : A) 0.2% Formic acid - Water {min) (ml/min) %A i %C %D
B) 0.2% Formic acid - Acetonitrile 0.0 1.0 100 0 0 0
Flow rate : 1.0mlmin 15.0 1.0 20 B0 0 0
Temperature ;40T 151 1.0 100 0 0 0
Detection : UV254nm
Sumple o | Pusranin (0.3 Imgiml)
| 2. Daidzin (0.31mg/mL)
3. Daidzein (0.33mg/mL})
00 20 40 80 BO 100 120 140 160 1BD 200 4. Blochamin A (0.28mg/mL)
Retention time [min] el il il
Injection volume : 10uL
System : Thermo Scientific ulimate 3000 series
6. Analysis of PTH-amino acid
Analytical conditions; Gradient;
3 Column : Develosil® XG-C18LC(Sum) 4.6x150mm Time Flow rate i $
. 6 Mobile phase  : A) 0.2% Phosphoric acid - Water (min)  (miminy  *A e » g
51 B) 0.2% Phosphoric acid - Acstonitrile 00 10 100 0 0 0
12 8 Flow rate : 1.0mU/min 200 10 0 100 0 0
Temperature  : 40T 30.0 1.0 0 100 0 0
Detaction : Uv254nm 301 1.0 100 0 0 0
Sampls 1. PTIHEHiatidine
2. PTH-Arginine

ey T
00 20 40 60 B0 100 120 140 160 180 200

Retention time [min]

System

3. PTH-Aspartic acid
4, PTH-Glutamic acid
5. PTH-Methionine
6. PTH-Tryptophan
7. PTH-Phenylalanine
8. PTH-Leucine
: [hermo Scientific ulimate 3000 sefies












The packed column for HPLC

The 3rd phase "XG-CN" of Develosil XG series
Improvement point : The durability over acetonitrile was improved sharply.

1. The trait of Develoseil XG-CN

Silica base Characteristic of Develosil XG-CN

This product modify the cyanopropyl group

. i Surface area 2
based on a high grade silica gel. 300 mg
Pore diameter 14nm
The column which it is easy to use Pore volume 1.10 mL/g
As for this column, equilibrium is early and Ligand Cyanopropy

the pressure is low, too.
In addition, even a normal phase is available
in the reverse phase. ENCcappig O

pH range pH1.5-8

Carbon content 7.50%

Stability
Develosil keeps high stability to undertake all processes in own company.

Use solvent

Compared with the conventional CN column, the durability over acetonitrile improves
considerably.

In addition, | do not choose the kind of the solvent.




2. Performance of Develosil XG-CN

€ Organic solvent composition and a pressure

71 Conditions;

61 i Column Develosil XG-Cn
é‘ 5 4 (5um)
PR Size .D. 4.6 x 150 mm
: 3 4 \ Mobile CAN / Water (@)
o 24 ]

1 @ ACETONITRILE / WATER Phase MeOH / Water (m)

0 : . Flow rate 1.0 ml/min

0 20 40 80 80 100

Temperature  40°C

Organic solvent (%)

Develosil XG series shows low pressure conventionally. This became an ease of use column.
The flow rate of the above terms can be raised and used. And, a solvent with high viscosity can
also be used.

& Use by acetonitrile is possible

In the conventional CN column, the specification of acetonitrile had restriction.
In Develosil XG-CN, the durability over acetonitrile is improving greatly. | can thereby
use it without a problem.

Difference

Develosil CN-UG Develosil XG-CN
pmeorshpment | MeOH / Water b oo | ACN [ Water

The MeOH system was used for the performance test at the time of shipment until now. But in
Develosil XG-CN, the performance test is done with the solvent of an ACN system.



3. Develosil XG-CN performance evaluation

Performance evaluation of time of shipment.

Conditions,

Column  : Develosil® XG-CN (5um)
Size * 4.6x150mm

Mabile Phase : AGN/'Water=50/50
Flow rate . 1.0ml/min

Temperature : 30C

Detection  © UV254nm

Sample 1. Benzene

2.1,3,5 Triphenyl benzene

2 Time of shipment solvent
ACN / Water = 50 / 50

Time of shipment performance test is evaluated in an ACN system.
Only the column which passed the basis is shipped.

Hydrogen bonding capacity « Hydorphobicity
- Surface polarity

Conditions;

Column + Develosil® XG-CN (Sum)
Size : 150x4.6mm

Mobile Phase : CH,OH/Water (30:70)
Flow rate  : 1.0ml'min

Temperature © 40°C

Detection UV 254nm

Sample + 1. Uracil # 2. Caffaine

3. Phenol, /4. Benzene

5. Methyl benzoate~ 6. Toluene
Hydrogen bonding capacity a"Caffeine/Phenol", hydrophobicity
a"Toluene/Benzene", and surface polarity a"Methyl Benzoate/Toluene)
are estimation.

Plane selectivity
Conditions,
Column  : Develosil® %G-CN (5um)
Size * 4.6x150mm
Moabile Phase : MeOH/Water=65/35
Flow rate  : 1.0ml/min
Temperature : 40T
Detection : UV254nm
Sample ! 1. Uracil /2. o-Terphenyl

3. Triphenylene

Plane selectivity a "Triphenylene/o-Terphenyl" is estimation.

Coordinate compounds
Conditions;
Column  : Develosil XG-C18M (5um)
Size + 150x4.6mm
Mobile Phase © CH,CN/0.2% H_.\F‘CI. (35:85)
Flow rate - 1.0ml/min
Temperature : 40C
Detection : UV254nm
Sample 1. Uracil/2. Toluene
3. Quinizaring

Plane selectivity a “Quinizarine/Toluene" is estimation.

4.Application data

Analysis of steroid

Conditions;

Column  : Develosil® XG-CN (5um)
Size » 4.6x150mm

Mabile Phase : ACN/Water=35/65

Flow rate  : 1.0mlimin

Temperature : 40'C

Detection : UV210nm

Sample 1. Estriol (0.13mg/mi)

2. fi-Estradiol (0.13mg/ml}
3. 17a-Estradiol (0.13mg/mi)
4. Estrone (0.13mg/ml)
Injaction valume © 3.0ul

Analysis of a base compound
Conditions;
Column  : Davelosil XG-C18M (5um)
Size : 150x4.6mm
Mabie Phase : GH,CN/S0mM Ammonium
Acetate (pH7.0) (20/80)

Flow rate 1 1.0ml/min
Temperature : 40T

Detection : UV254nm
Sample  : 1. Uracil (0.08mg/mi)

2. Pyridine (0.13mg/ml)
3. Phenal (0.21mg/mi)

Analysis of Acidic compunds

Conditions;
Column  : Develosi® XG-CN (5um)
Size + 4.6x150mm
Mobile Phase © ACN/D.2%
Phosphoric acid=2/98

Flow rate  : 1.0ml/min

Temperature . 407C

Detection : UV254nm

Sample 1. Ascorbic acid (0.02mg/ml)

2. Benzoic acid (0.16mg/ml]

3. Acstyisalicylic acid (0.16mg/mi)
4. Salicylic acid (0.16mg/ml)
Irjecton volume @ 2.0ul

The example of analysis using normal
phases system solvent

Conditions;

Column  : Develosi® XG-CN (5um)
Size + 46x150mm

Mabile Phase : Haptane

Flow rate  : 1.0mlmin

Temperaturs : 30°C

Detection : UV254nm

Sample  © 1. Anthracene (0.03mg/mi)

2. Pyrene (0.51mg/ml)

3. Chrysene (0.26mg'ml)

4. Benzo [a] Pyrene (0.26mg/ml)

Injechon volume * 10uL
Use by a normal phases can be performed also in Develosil XG-CN.
Specification of a "reversed phase" and a "normal phases" is possible at
the time of an order.




Develosil

10060 Carroll Canyon Rd., Ste 100
San Diego, CA 92131

Phone: (858) 800-2433
info@develosil.us
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