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Column dimension: 150 x 4.6 mm:
Mobile phase: CH,0H/H,0=75/25

Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: 1 = Uracil

NA 7Y w KO C18 5um A

k6=8.6

10 12
T%%H%F'aﬁ(mm)

65 min

NA 7Y w FQOC18 5um B

9.5 MPa N4=14,600

5

7
4 6 .
A 15.39 min
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18 20 22

AtL/NA 7Y v KC18 S5pum
NA 7Yy KOC185um A
NA Ty FOC185umB
N\ \\I “ N

ro83 47Uy F@C185umA
NA Ty R@C18 5 um B

10 12 14 16
REFERE (min)

18 20 22

T > A7 ILC185 um A
> A4 )LC18 5 um B

PES

ES =1k
(Caffeine/Phen
ol)

2 = Caffeine

3 = Phenol

4 = Butylbenzene
5 = o-Terphenyl
6 = Amylbenzene
7 = Triphenylene

Butylbenzene) | o-Terphenyl)
0.39 1.52 1.33 18.0%
0.43 1.55 1.19 209 15.9%
0.43 1.55 1.23 209 16.0%
0.40 1.54 1.35 332 17.0%
0.40 1.56 1.39 332 17.2%
0.42 1.58 1.41 330 15.3%
0.43 1.60 1.29 330 15.9%
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Att/NA 7Y v FC18 5um NA 7Yy R C18 5um A U H77 )L C18 5pum A
3 3
1 2 4 1,3 4 1
NA T \y K@ €18 5um A NA T Yy F@C18 5um B 1) A4 )LC18 Sum B
3 3
N\ 1) 0 4 6 8 10 0 2 4 6 8 10
A 7 ) / ~ @ C18 5um B Retention time (min) Retention time (min)
2
s . s A, [ Norriptyline N [Nortriptyline TF| Amitrptyline N JAmitriptyline TF
() (J N e Att/NA 7Y v FC18 Sum 4,138 2.25 13,097 1.60
NA Ty FOC185umA 5,992 1.59 14,032 1.22
P NAZ YUy FDC185 um B 5,865 1.55 12,350 1.23
Retention time (min) NA Ty F@Cc185umA 5,376 1.50 12,164 1.15
NA Ty F@C185umB 4,818 1.63 11,343 1.43
3= Nortriptyline, 4=Amitriptyline S UHHSILCI85 um A 6,323 1.51 12,922 1.14

Y HTILC185umB 5,451 1.54 12,724 1.34
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Att/NA 71~ FC18 5um

Column dimension: 150 x 4.6 mm
Mobile phase: Acetonitrile/10 mM ammonium acetate pH6.8=40/60
Flow rate: 1.0 mL/min
L Temperature: 40 °C
Detection: UV@250 nm
Sample: 1=Uracil, 2=Propranolol, 3= Nortriptyline, 4=Amitriptyline
0‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘1‘3‘14‘

CHy
‘ A QO ,
o) NH CHy CHg
/Ej\ O e NH‘CHS Q e ’\“\CHa
{RFEEER (min)

INA Ty }@ C18 5um B Nortriﬁtyline, NortriIE)lt:yIine, A mitrili)ltyline Amitr_ilf);yline,

NA 7Yy FQOC18 5um A

l L

Att/NA 7Y v FC18 5pum 6.916 1.68 10,694 1.48
NA 7Yy ROC185umA 9,512 1.57 14,389 1.36
k NA 7Yy ROC185umB 6,688 1.40 10,471 1.24

0 1 2 3 4 5 6 1 8 9 10 1 12 13 14
RIFEFRE (min)
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Column dimension: 150 x 4.6 mm
Mobile phase: CH,0H/H,0=30/70
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV@250 nm
Sample: 1 = Uracil

2 = Pyridine

3 = Phenol

Pyridine | Pyridine
/Phenol | /Phenol
N TF

Pyridine, | Pyridine, | Phenol,

Aft/NA 7Y v FC18

6,791 1.63 14,101 1.21 0.48 1.35
S5um
NATYy FO
C18 5 um A 9,871 1.41 15,947 1.18 0.62 1.19
NA7)y RO
C18 5 um B 10,064 126 13,328  1.14 0.76 1.11



e ———————— T -

SERELAYA £ OHE

Att/NA 7Y v K C18 5pum
Column dimension: 150 x 4.6 mm

Oxine Mobile phase: CH,CN/20 mM H,P0O,=10/90
x Flow rate: 1.0 mL/min
wy U Temperature: 40 °C
. . Detection: UV@250 nm
NAT Yy FOC18 5um A Sample: 1 = 8-Quinolinol (Oxine)
2 = Caffeine
al T e o
o 1 2 3 4 5 & 1 & 9 Att/NA 71 v KC18 5um 64 4.6
R . {RFFRERE (min)
NA 7Yy FOC18 5um B ANAFZ Yy FDC185um A 12,722 1.20
NA Ty F@OC185umB 10,556 1.21
o 1 2 3 4 5 & 1 &

4 5
{RAFRERE (min)
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o %0 e /A7 v F@O C18 A-end 5um
; e /A7 v FQ® C18 B-end 5um
zﬁ ., o At/ A 7Y v FC18
il Bit/nA 71 v KC18
= o Cit/\A 71 v KC18
= 40 ;
e A7 v F®@ Cl8 A-end 5um
pH 11.5, 40°C e /A7 Yy F® C1l8 B-end 5um
20 , e > UAh4 I C1l8 A-end bum
e > )AL C18 B-end 5um
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Column size: 150 x 4.6 mm

Mobile phase: Methanol/50 mM potassium
phosphate pH 11.5=10/90

Flow rate: 1.0 mL/min

Temperature: 40 °C

B850 E B D 545

Mobile phase: Acetonitrile/water=70/30
Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: 1 = Butylbenzene

* LB D=8, AL B - CHD/NATIYRCT18EPHDCT8DEERIER LTI,
*D-A, O-BEWHDT7ILA)MEH TOERBRBOELIZIFIER L TH 7=,
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= Stability and separation characteristics
el of alkyl-bonded silica gels for reversed-
+9 phase liquid chromatography under =
O . . . L] - _17
=1 acidic and basic pH conditions - -
o TR e .
I'q PI\-IE USE of silica-based station- ica or including aluminum salts.'® and n-maconty]mchlqmsﬂane wer -|:|LP( -
ary phases for reversed-phase  The authors’ previous paper'” de- purchased.tirom Chisso (Tok)_fc ﬁﬂ% =
g liquid  chromatography scribed a silica-based C18 station- Japan). A silicon s_tandard solutio /=
(RPLC) is well-established. Recent densely endcapped with  for atomic absorption spectrometr .~ | | A oDs-TA
v, : : ary phase y pp Wako P E
advances in synthesis of n-alkyl- trimethylsilane that was stable un- was qbtamed f_rom ako Pur R S 10 Y 0DS-TB
O bonded silica stationary phases  dar aidic and hasic conditions. Re-  Chemical Industries (Osaka, Japan " -
(: i 2 O 0Dps-PA
@ OO0 gene | 4s g [ © e @ 0DS-DB
E 100 + DD I “ iho ~\Q o D UDS'MA
v . o - 0Ds-MB
< ’E L w st gees oans & = 1 ]
A 0® S 0 raci S5 i
& T e’ Ab sin | ) 20 40 80 80
& ‘' a o od: KO
L3 Dg A® ad chlc TIME (h)
'e 10 ‘. AA ® . tvo Figure 5 Relationships between elution time and log Csy.. Eluant: 0.1 M glycine + 0.1M
R :.g.o‘ " © ' Develosil ODS-UG }C:g; sodium chloride/0.1 M sodium hydroxide (49:51), pH 11.1; other conditions as in Figure
- L A AA o . ed : 4
PN AA (o) yani Figure 4 Relationships between pH of the eluant and the logarithm of the concentration
® 8" o o A | 830DS 4 of silicic acid in the effiuent (log Csy). Column: 150 x 4.6 mm i.d.; eluant, Sorensen’s
N - ad I -V buffer solution: 0.1 M glycine + 0.1 M sodium chloride/0.1 M sodium hydroxide; flow
* 1 o (o] . cin rate: 1.0 mL/min; column temperature: 30 °C. The average concentration of silicic acid
~ o nh in the effluent eluted between 5 and 15 min from the beginning of the elution was mea-
o L sured using the molybdenum yellow method. The data were obtained from changing
0 210 410 éO B'O the pH of the eluant from low pH to high pH on the same column.
1 was
ey (h) Ao

voto.
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e 7Yy KA C18A-end

enA 7Yy KD C18B-end
o AttNA 7Yy FC18
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Column size: 150 x 4.6 mm

Mobile phase: Methanol/50 mM potassium
phosphate pH 11.5=10/90

Flow rate: 1.0 mL/min

Temperature: 40 °C

REFAEROSFME

Column size: 50 x 2.1 mm

Mobile phase: Acetonitrile/water =60/40
Flow rate: 0.4 mL/min,

Temperature: 40 °C

Sample: 1 = Uracil (t;), 2 = Butylbenzene

X 7IL)EFRET TOREBEOEIE, 2205EFERO-BEAHDL%REETH-=H, D-AlX10%
L ETHo1=,

*pH 115DFKRETHENAT )y FOXVHRBBEITDZ &4, BRBREELLEIEVWAD, ZILFLEDIBREEL
FEFHELT B,
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HsC,0” | “OC,Hs 5¥287 S N CHp \
OC2Hs H5C20 OC2Hs
(4 mol) (1 mol)
HO HaC C18H37
_-Si_
Cl)H CI)H (I)H /CHZ CHy }l\
Si_/ _Si_ /.Si_ /_Si Si_ /_Si
\O/ I\;D/ \I\Q/ I\¢/ I\O/ \Q/ \O/ )
; /cHz 7ILA Y OH)IZL Y
@ 7T 7 9 — T E
T~ /Si\ /Si\ /Si\ /Si\ /S]\ /Si\ —
oM o Ml Yo Xl Yo Rl Yo Ml T o M Yo g .
(I) CI) 0O ') cl) C|) ----- S EIHT & A7 by
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enA7y FO Cl8A-end
e/nA7Yy QO Cl8B-end
o At /N4 7V v KC18

e )4 )LC18 A-end

e >y A4 JLC18 B-end

e P#C18

pH 1, 80°C

0 50 100 150 200 250 300

% EFE/ hour
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M BR 1 A BR SR 1
Column size: 50 x 2.1 mm
Mobile phase:
Acetonitrile/1.0% TFA, (pH 1)=10/90
Flow rate: 0.4 mL/min
Temperature: 80 °C

R E A DG

Column size: 50 x 2.1 mm

Mobile phase: Acetonitrile/water =60/40
Flow rate: 0.4 mL/min,

Temperature: 40 °C

Sample: 1 = Uracil (t,), 2 = Butylbenzene

KARATDITURFvIEL T KYUEBRATD I RF v IES T DO ANMMEEEIL SN,
*pH 1, 80°CHOEHTED-BOCTI8IFI00FFERBRLEFREDBDIL2NIEETH-T-,

YUVATNVORLRELPHIZ? m) 1.7 pH1I~2TE. Y UATIVERETEITHT Z LiEH0L,
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1

0.5

o

pH 11.5, 40 °C
[ s )
B 17 16
D 24 RS

SunBridge

BINAHL

EMRBt

N
o1

= pH 11.5, 60 °C
~
I
H
R s
§‘ 1
3 05
IN
R
0

RREFEILT B

HEETH
ZJLEER
LAIEf= LE

SunBridge

B AL
7IVh Y AR ERSE S (pH 11.5)

Column dimension: 100 x 2.1 mm

EMB4

Mobile phase: 50mM potassium phosphate pH 11.5

Flow rate: 0.1 mL/min
Temperature: 40 °C, 60 °C
Elution time: 17 h, 24 h
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1,2-Bis(chlorodimethylsilyl)ethane @ 75 A*Hexamethyldichlorotrisiloxane & Y i
RS T7ILAUESLED 27,
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suniridge C18 rons s e e
1. "M7Uy 2 UATFLO |E§ﬁ‘é'l‘$0187gﬁ%/g}

SUATIVEERRICTF L #HEBEA

?CZHf’ HsC20 OCsoHs ‘
: \__LcHm.
Si o5 5" N2 .Si—OC;yHs
HsC,0” | ~OC,Hs H5C20 /S' CHa \
OC2Hs H5C»0 OCzHs \‘ e S
| [V i Hsc‘ﬁ“i/\/gl s
(4 mOI) (1 mOI) FywEa 1.Z—Bis(crﬁlorodimethylsilyl)ethane
Double .
end-capping HaC [ EHs

1
Cl Trimethylchrolosilane

groups to siloxane bond

(IJH C|.'>H (l)[—l CH2-C\H2 H
\O/Si\o/s\,i\o/ i\o/ \O/Si\o/ \O/ BaRE o°_>5i_0H oc:.\ i
’ CH2 ‘ ‘ Elevated 00—\ Si—OH 0‘:\Si/°
Ji temperature o’ o
O | | end—capping Conversion from silanol
Si

B-type endcapping

1,2-Bis(chlorodimethylsilyl)ethane
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Column dimension:
150 x 4.6 mm for 3.5 and 5 um
100 x 2.1 mm for 1.7 um
Mobile phase: CH,0H/H,0=30/70
Flow rate: 1.0 mL/min for 3.5 and 5 um
0.2 mL/min for 1.7 um
Temperature: 40 °C
Detection: UV@250 nm
Sample: 1 = Uracil
2 = Pyridine
3 = Phenol

ChromaNik Technol Ig

/=

AftHybrid C18 1.7 um

g
N=6,278
TF=1.90

7zl

0 i 2 3 1 5

AttHybrid C18 3.5 pm

7 gy =il
_ EYTy
R N=7,707
k TF=1.69
A%tHybrid C18 5 um A =2
77 B 54 3
N=6,791
k TF=1.63
. — )b
SunBridge C18 5 pm =S
By
5Ll N=10,134
K TF=1.20
o 1 2 3 4 5 & 1 8

R EFEFRE (min)
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Column dimension:
150 x 4.6 mm for 3.5 and 5 um
100 x 2.1 mm for 1.7 um
Mobile phase: CH,CN/20 mM H,P0,=10/90
Flow rate: 1.0 mL/min for 3.5 and 5 pm
0.2 mL/min for 1.7 um
Temperature: 40 °C
Detection: UV@250 nm
Sample: 1 = 8-Quinolinol (Oxine)
2 = Caffeine
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hF7wq

AftHybrid C18 1.7 um

FFv
N=1,938
TF=3.21

S S S S S
A#tHybrid C18 3.5 um

F¥v

N=8,043

TF=2.72

e

h7x4>

AftHybrid C18 5 pm H7zAY
FE
N=64
TF=4.6
..
SunBridge C18 5 um fros 5T e
N=10,839
TF=1.09
o 1 2 3 4 5 6 1 8

REFEFRE (min)
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AftHybrid C18 1.7 um s tryz5u>

A*i/\ /r -7“ l) “/ F‘ C18 t a)ttij-'é $F819%§ 5:%4]\‘53557“_7_1)/
K TF=1.27
PIM)TFUIE—Y e
EEMEY) Aﬁ‘iHybrld C18 3.5 um s
N=8,847 TIrUFFUY
TF=1.82 N= 14390
Column dimension: TF=151
150 x 4.6 mm for 3.5 and 5 um M L K

100 x 2.1 mm for 1.7 um A#tHybrid C18 5
Mobile phase: Acetonitrile/10 mM ammonium acetate pH 6.8
=40/60
Flow rate: 1.0 mL/min for 3.5 and 5 um
0.3 mL/min for 1.7 um

LLm

LT

JILbYTFY v

N=6,916

TF=168| 73X rUZFU
N=10,694

. 0 .
Tempe.rature. 40 °C SunBridge C18 S5pym = ey
Detection: UV@250 nm e N=12,137
Sample: 1=Uracil, 2=Proprano|o| 3= Nortriptyline 4=Amitriptyline ' =t

NH - EH\ZH 2 3 4 5 6 7 8 9 10 11 12

REFER (min)
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120

—_
o o
o o

P

Relative theoretical plates/%

® SunBridge C18

® Company A Hybrid C18

® Company E Hybrid C18
Company B Hybrid C18

® Company C Hybrid C18
Company D Hybrid C18

40 Hybrid Silica with ethylene ® Silica C18
chains bonded to the silica
surface
20 | pH 11.5
0 T T T T
0 50 100 150 200

Elution time/hour

250
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A R ERSE 4 (pH 11.5)

Column dimension: 150 x 4.6 mm

Mobile phase: Methanol/50mM
potassium phosphate pH 11.5=10/90

Flow rate: 1.0 mL/min

Temperature: 40 °C

A E S

Mobile phase: Acetonitrile/water=70/30

Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: 1 = Uracil, 2 = Butylbenzene
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pH 1.0DFE G TOMFATELLER

110

o 100 A SRS (pH 1.0)
= B = —— Column dimension: 50 x 2.1 mm
*g 90 Mobile phase: Acetonitrile/1.0% TFA pH1=10/90
"é . e SunBridge C18 Flow rate:O.é.l ngmln
= @ Company A Hybrid C18 Temperature: 80 °C
s ® Company C C18 .
L e® Company E C18 BIE SR
_% 0 @ Company P C18 Mobile phase: Acetonitrile/water=70/30
% pH 1.0 Flow rate: 1.0 mL/min
r Temperature: 40 °C
Sample: 1 = Uracil, 2 = Butylbenzene
40

0 50 100 150 200 250 300 350

Elution time / hour
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100% 7k R¥ZENTH TORIFOEIL

J
SunBridge C18 5 pum AT Hybrid C18 5 pm Column dimension: 150 x 4.6 mm
Mobile phase:
10 mM phosphate buffer pH 7.0
Flow rate: 1.0 mL/min
k | L A J k Temperature: 40 2C
Ry MME IR 1IBERE R =R 1BRKE Detection: UV@250 nm
Ry T1ZIE R 1 R TR 1R Al i A _ :
ﬂ%@fﬁﬁfﬁiﬂﬂﬁ | mema ﬁ%@fzﬁrg;ﬁug Ristmagg  ~omple: 1=Uridine, 2=Adenine
v A% 40%3H D
SunBridge C18 1£100% 7k
A It | SRENERM T H RO
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ BMTIFEAER L, [
o 1 2 3 4 5 6 7 8 ‘o‘;“z“s“a,”sws‘;“s %f;({%ﬁﬁﬂﬁg

Retention fime/min Retention time/min
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SunBridge C185 um ® qfk@
(Ultra hybrid silica) Oy ™
2 Q OH OH
\'l |
T ¢ S| W -
0 2 4 6 8 10
Retention time/min
Column: Mobile phase:
[A] Water

SunBridge (U-Hylbrid silica) C18 5 um
Company A (Hybrid silica) C18 2.5 pm Column

[B] 2% Formic acid in water
[C] Acetonitrile

dimension: 3.0 x 100 mm Gradient program:

Time
Temperature: 40 °C (min) | AU | B(R | C(%)
_ 0 95 5 0
Flow rate: 0.85 mL/min 060 95 : o
Detection: UV@254 nm 450 0 5 95
7.50 0 5 95
9.50 0 0 100
10.00 0 0 100

Company A C1825 um '
(Hybrid silica)

Retention time/min
Sample solution: Acetonitrile
Injection Volume: 5 L

Sample:
1 = Triphenylphosphine Oxide
2 = 5'-O-(4,4'-Dimethoxytrityl)-Né-benzoyladenosine

et A — FHIRERT
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SunBridge C18 5 um 14
. 15
: 10 1
5 ; . 12
3 5 8
4
5
16
IR A
(I) tl:» 1I0 1I5 2I0 2I5 3IO

Retention time/min

ChromaNik Technologfes Inc.

1

B2 DB

Column: SunBridge (Ultra hybrid silica) C18 5 um, Company A (Partial hybrid silica) C18 3 um
Column dimension: 100 x 3.0 mm

Mobile phase: A) 10 mM Na,HPO, with 10 mM Na,B,O, pH 8.2 Time A%) B (%)
B) Acetonitrile / Methanol / Water = 45 / 45/ 2 (min) °

Gradient program: shown right 0 28 2

) 20 70 30
Flow rate: 0.55 mL/min, Temperature: 40 °C 8.5 T3 55
Detection(Fluorescent): Ex. at 350 nm, Em. at 450 nm 295 0 100
Labeling method: In autosampler * 38 0 100
Instrument: Nexera LC-40 (Shimadzu) 39 98 2

Sample: 1= Aspartate, 2 = Glutamate, 3 = Serine, 4 = Histidine, 5 = Glycine,
6 =Threonine, 7 = Arginine, 8 = Alanine, 9 = Thyrosine, 10 = Cystine,
11 = Valine, 12 = Methionine, 13 = Phenylalanine, 14 = Isoleucine, 15 = Leucine, 16 = Lysine
(Wako Amino Acids Mixture Standard Solution, Type H, 50 uM/sample )

i+ 0.1 M Boric acid buffer (pH 9.8) with 3-mercaptoethanol, aspiration/dispensing

i 0.1 M Boric acid buffer (pH 9.8) with o-phthalaldehyde, aspiration/dispensing/mixing
Measurement samples, aspiration/dispensing/mixing
Fmoc-HCl in acetonitrile, aspiration/dispensing/mixing
Diluent (0.5% phosphoric acid), aspiration/dispensing/mixing

Rt MAMITITBUEARRERRMART KiGkE
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SunBridge C18 /L

Company A C18 (Core-shellsilica)
1

15

Vad ¢
0 5 10 15
2
Company B C18
(Fully porous silica) A
0 5 10 15

Retention time/min

ChromaNik Technologfes Inc.

> BRI E DB

Column: SunBridge C18 5 pm, 150 x 4.6 mm
Company A(Core-shell silica) 5 um, 100 x 4.6 mm
Company B (Fully porous silica) 5 um, 150 x 4.6 mm
Mobile phase: A) 10 mM Ammonium acetate aq.
B) Acetonitrile
Gradient program: shown right
Flow rate: 1.0 mL/min, Temperature: 40 °C,
Detection: UV@230 nm (PDA)
Sample: 1 = Bisphenol A Glucuronide (BPA-Glc),
2 = Bisphenol A (BPA)
(each 50 uM dissolved in 50% Acetonitrile)
Instrument: Shimadzu Prominence system

1. BPA-Glc 2. BPA

OH CH3

ARS8 S I
OH

CH3;
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& SunBrige ICIA LT FLVEEZ Y ARICBALINA 7Yy F U BIERANEDYS <.
ATy F2UAD T L~pHI11LLD Y VEAEE R Z BR L 7RO M AREED ELERIZ B W
T, AENA Ty R AHERIELRMAEGWNTH >7=h, BENNA 7V v KU AH1F10
FEREMANRERL LGN IBFEEOMAMEDEN RSN,

O AENAT Yy FCLBIFERBERMAMIEM THAFF L AV ELT =Y =T L7,
SunBridge C18Tld#+ ¥ > E—7213v v —7ThHY . EBREMENLCEDICH LRNEETH
%) Z 3:7)\\/7__\37?]“7":0

MW7 ILAHYMELERICEWNT, AHUADNA Ty KU ACI8IZFZFL viEHE > Y AXMA
ICEA LA 7Yy RCI8ERETHY ., YU HABICTTFL UEHAEAL TULEWLAA,
BALZELTHIERITOBEWEEZ LN S,

& SunBridge C181X100% /K RBENME TORFOZTAL N D, BEARED A > TWLWARWEE)
MEETHBEREOS VVMEFEBEZ R L 7,



