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Sunniest C18 HMODTSFiBZIDHnE

W= A4 )L 12nm, 340 m2/g, 5 um
CI8RAER{/ERDRFAESHE 16.1%
RRIVFXFYVEV T RBDREFESHE 16.3%
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PIRJUTFIUIDOE—=DLEER |

*32/—JL CHZ;O0H, pH7.5,40°C

Sunniest C18 (HMODTS) 4

|

N(4)=11,000
TF(4)=1.06

Sunniest RP-AQUA 4

L i

N(4)=10,500
TF(4)=1.07

4
1 AftCcas

i

N(4)=8,950
TF(4)=1.76

=

B%#tC18

J\

LJL

7%

0 2 4

Retention time/min

N(4)=10,000
TF(4)=1.50

Column size: 4.6x150 mm

Particle size: S5um

Mobile phase:

CH,OH/20mM Phosphate buffer pH7.5=80/20
Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: 1 = Uracll

2 = Propranolol C o,
o} NHJ\CH3
/\Oj\

3 = Nortriptyline

4 = Amitriptyline

N
' X CH,4

SHTE20108 i iTERBAS9A 3R 6
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*2/—JL CHZ;O0H, pH6.0, 22 °C

_____C o NVK
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Column size: 4.6x150 mm

Particle size: S5um

CH,OH/20mM Phosphate buffer pH6.0=80/20
Flow rate: 1.0 mL/min

4 = Amitriptyline O

Temperature: 22 °C
Sample: 1 = Uracil

CHj
2 = Propranolol C o NHJ\%
O /\Oj\

3 = Nortriptyline Q
x NH‘CH3

zZ—0
/

A

Sunniest C18 (HMODTYS) 4 N(4)=9,000
1 3 T [ :
2 TF(4)=1.08 Mobile phase:
Sunniest RP-AQUA N
N(4)=8,000
M TF(4)=1.10
A?iC18 N(4)=3,900
M k TF(4)=2.92
|
l| B#tc1s, * N(4)=5,800
) k TF(4)=2.86

\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\
0 2 4 6 8 10 12 14

Retention time/min
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Sunniest C18 (HMODTS)
1 s

o NVK

VDOE—DLEERTT-A

kJJL CH,CN, pH7.0, 40 °C

Column size: 4.6x150 mm
Particle size: S5um
Mobile phase:

N(4)=14,000
2 TF(4)=1.16 CH,CN/20mM Phosphate buffer pH7.0=60/40
Flow rate: 1.0 mL/min
: Temperature: 40 °C
SU;‘”'GSS" RP-AQUA sample: 1 = Uracil N
N(4)=13,800 2 = Propranolol O . A
2 TE(4)=1.24 (T e
)
1 AftcCi1s N(4):4,000 3= Nortriptyline QO
2 4 TF(4)=4.33 ' \ "en,
. \_
BftC18 —
2 3 4 N(4)=4,300 4 = Amitriptyline O
TF(4)=5.24 Q -
I
Jod N SRRt

Retention time/min
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Column TF N Column TF N
Sunniest C18(HMODTS) | 1.04 12,500 |Japanese company C1 C18 [ 2.14 8,700
Sunniest RP-AQUA 1.12 12,800 P1 1.09 9,500
D1 5.19 3,300 M1 2.01 11,200
D2 2.19 14,200 Japanese company D1 C18 | 1.30 12,000
AT 3.25 5,300 Japanese company D2 C18 | 2.92 8,000
Si 1.74 8,300 Japanese company D3 C18 | 2.70 6,100
W1 1.97 10,600 Japanese company E1 C18 | 1.56 11,400
WS2 1.59 10,100| [Japanese company F1 C18 | 3.44 6,700
W3 1.33 10,000 Japanese company G1 C18 [ 1.71 10,000
Japanese company A1 C18| 3.07 8,500 Japanese company G2 C18 | 2.15 11,500
Japanese company A2 C18| 2.52 9,200 Japanese company H1 C18 | 11.1 2,100
Japanese company B1 C18| 2.23 50 Japanese company I1 C18 3.77 7,400
Japanese company B2 C18| 2.01 10,900 Al 3.28 5,900
Japanese company B3 C18| 7,75 3,600

S HTE2010F T ERBAS9A3H
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-B

Column size: 150 X 4.6 mm

Particle size: 5 um

Mobile phase:
CH,CN/20mM Phosphate
buffer pH7.0=60/40

Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: Amitriptyline
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it A T Bt B R 44
Column size: 4.6x150 mm
Mobile phase:

CH;CN/1.0% TFA,pH1=10/90
Flow rate: 1.0 mL/min
Temperature: 80 °C

==t SUNN@STC 18 (HMODTS)
e SUNNI@STRP-AGIUA

Iy BRISBERAAIE 4
CompanyBC18 Column size: 4.6x150 mm

=g=Ccmpany D C18 Mobile phase:

=== Company EC18 CH3CN/H20:6O/4O

0

Flow rate: 1.0 mL/min

20 40 &0 80 100 120 Temperature: 40 °C
Sample: 1 = Uracil
B ikER (h)

2 = Ethylbenzene
S HTR2010F X WM EBAR9A3H 10
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P IL7') AR

Sunniest C18I&pH10, 50°C M &4 T700EfE D it A 1%

* A ® < . @
+ Sunniest C18
0 200 400 &00 800

EmiEE (h)

i A 1R BR S 1

Column: Sunniest C18 HMODTS, 5um
4.6x150 mm

Mobile phase: CH;0OH/20mM Sodium

borate /10mM NaOH=30/21/49 (pH10)

Flow rate: 1.0 mL/min

Temperature: 50 °C

R BRI B

Column: Sunniest C18 HMODTS, 5um
4.6x150 mm

Mobile phase: CH;OH/H,0=75/25

Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample: 1 = Butylbenzene

SHTE20108 T EREAR9H3H 11
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Sunniest C8I&pH9.2, 40°C M 54 T600FF R D it A T4

MR A 1 B BR S

Q
o
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o~
O

B
o

N

TFILR OB =E (%)
o

-

Column: Sunniest C8, 5um

4.6x150 mm
Mobile phase: CH;OH/20mM Sodium
borate /10mM NaOH=30/21/49 (pH10)
Flow rate: 1.0 mL/min
Temperature: 50 °C

B BURI B S 1

Column: Sunniest C8, 5mm
4.6x150 mm

Mobile phase: CH;OH/H,0=75/25

| | | Flow rate: 1.0 mL/min

Temperature: 40 °C

200 Eﬂﬁgﬁofaqﬂ(h) 600 800 Sample: 1 = Butylbenzene

SHTE20108 T EREAR9H3H 12
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1 pH2.3
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5 pH10
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0 5 10 15 20

Retention time/min
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ChromaNik Technologu’es Inc.

Column: Sunniest C18 HMODTS, 5 um,
4.6 x 150 mm
Mobile phase:
Al) 20mM Phosphoric acid pH2.3
A2) 20mM Phosphate buffer pH7
A3) 20mM Phosphate buffer pH10
B) Acetonitrile
Time (min) 0 30
%B (%) 2 26
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV@250 nm
Sample: 1= Thiamine HC| Vitamin B,
2 = Nicotinamide
3 = Nicotinic acid
4 = Pyridoxine HCI Vitamin Bg
5 = Folic acid
6 = Riboflavin Vitamin B,

SHTE20108 i iTERBAS9A 3R 13
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4D

4
A | N(4) =11,000
1 3 TF(4)=1.03 Column: Sunniest C18 HMODTS, 5um 150 x 4.6 mm
n 5 /\ Mobile phase:
A) CH,0OH/20mM Phosphate buffer pH7.5 = 80/20
J B) CH,OH/20mM Phosphate buffer pH6.0 = 80/20
A C) CH,CN/20mM Phosphate buffer pH7.0 = 60/40
B N(4) =9,000 D) CH,CN/10mM Ammonium acetate pH6.8 = 40/60
2 TF(4) =1.06 Flow rate: 1.0 mL/min
ﬁ Temperature: 40 °C for A, C and D, 22 °C for B
— 1 Sample: 1 = Uracill,
C 113 2 = Propranolol,
5 4 N(4) =12,500 3 = Nortriptyline,
_JL}LL A j\ TF(4) =1.04 4 = Amitriptyline,
5 =Toluene
D |1 2 3
4 N@) =12,100
_JLJL I\ TF(4) =1.09 2
L I T \ R L L L L R R
0 2 4 6 8 10 12 14 16 18 20

Retention time (min)

SHTE20108 T EREAR9H3H 14
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it C DLELER

N=12,200
TF=1.30
N=12,100
TF=1.28
Sunniest C18 HMODTS J

Sunniest RP-AQUA

Sunniest C8 J L TNF=:52.%100
N=8,500
N=5,500
Fi C18 | [\TF:2.1
N=8,100
G#t c18 thifi
H#t C18 j L

2 4

6 8 10 12 14

Retention time/min

Column size: 4.6x150 mm
Particle size: 5um

Mobile phase: CH,CN/10mM
Ammonium acetate
pH6.8=40/60

Flow rate: 1.0 mL/min
Temperature: 40 °C

Sample: Amitriptyline

N
o

SHTE20108 T EREAR9H3H 15
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NS LD SOBHMOLLE (T — FIRKR)

Column size: 2.0x150 mm
Mobile phase:
o A) 0.1% acetic acid
(. B) CH;CN
. Gradient:
* Time: 0min 3min 14.4min 18min 19min
A R %B: 5% 5% 100% 100% 5%
% Flow rate: 0.2 mL/min
B*t C18 M‘m \\ Tempe_rature: 40 °C
i, e . Detection: Corona CAD

—nr —
TR O A R e e e e e e o o ——— —— T

Sunniest C18 HMODTS

Suriest 18

E%Uetention time/min K

SHTE20108 i iTERBAS9A 3R 16
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Intensity (ops)

555555

oo | Column size: 150 x 2.0 mm
Mobile phase:
444444 (Company B C18 WM \ A) 0.1% acetic acid
e | !4 | B) CH;CN
_______ N' \ Gradient:
q' | Time: Omin 3min 14.4min 18min 19min
- | (¥ | %B: 5% 5% 100% 100% 5%

Flow rate: 0.2 mL/min
Temperature: 40 °C
MS: ABI API-4000
lonization: Turboionspray (cation)
Measurement mode:
Q1 Scan m/z 100-1000

DDDDDD

SHTE20108 T EREAR9H3H 17
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RRIRTT & et

-BEEMRRNESBICEFEET ST/ —ILE _
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Problems in acidic, low-ionic strength condition
from poster (P-631) by Waters at HPLC 2010

A.) Poor peak shape for basic analytes at analytical mass loads

0.20
Caffeine Papaverine
O Neutral Basic )
o Prednisone
< 0.10 Neutral T :
Metoprolol ‘;‘m'f:”pt"""e
Basic A asr\
0.00 L | l\
0.00 0.35 0.70 1.05 1.40 1.75 2.10 2.45 2.80 3.15 3.50

C.) Slow equilibration for bases after alternating high and low pH mobile phases

0.10 Amitriptyline

Metoprolol From initial to final pH cycle,

: '7 the % Change tR,,,; .. +10.6%.

<005 N
Initial =—

] Fina| sm—
0.00 -

0.00 0.35 0.70 1.05 1.40 1.75 210 2.45 2.80 3.15 3.50

Figure 1. Performance issues observed on high purity supports

using low ionic strength acidic mobile phase systems.
A.) Peak Capacity Conditions, C.) High & Low pH Mobile
Phase Conditions

1. McCalley, D. V. J. Chromatogr. A 2005, 1075, 57.

Two of the performance issues for high
purity silica and hybrid supports that
are most evident in acidic, low-ionic-
strength mobile phases, are poor peak
shape! for analytical mass loads of
basic analytes, and slow equilibration
for basic analytes when materials are
exposed to alternating high and low pH
mobile phases.? (Figure 1)

It was hypothesized that the absence
of a controlling surface charge at low
pH on high purity supports was the
cause of the unexpected column
performance.

For high purity hybrid and silica-based
reversed phase materials, the surface
charge of the particle is near zero at
about pH 3. Near this pH, even small
changes in surface charge have a
large impact on the peak shape and
retention of ionized compounds.

2. (a) Gilroy, J. J.; Dolan, J. W.; Snyder, L. R. J. Chromatogr. A 2003, 1000, 757. (b) Marchand, D.H., Williams, L.A., Dolan, JW., L.R. Snyder, L.R. J.

Chromatog. A, 2003, 1015, 53.

SHTR2010FTHfiTERBA=9A 3H
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- Sunniest C18, S5um

tr=4.25 min Condition
C Initial /\ Column size: 4.6x 150 mm
_ : Mobile phase: Acetonitrile/0.1%
After 12 hours /\tR_424 min formic acid (30:70)

: : Flow rate: 1.0 mL/min
After elution of pH 10/\tR:4.29 min Temperature: 40 °C

mobile phase Detection: UV@250nm
After 12 hours AtR:4'25 min Sample: Amitriptyline (0.27mg/mL)

Injection Volume:0.2 uL O
. \ EiSCH
— Conventional C18, S5um ' :

tr=6.59 min /ﬁ7-67 min

Initial
C After 12 hours N:5.24_m \- After 2 hours

( After elution of pH 10 mobile phase /\tR:6-16 min

NRZS.].S min

After 12 hours

20
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O 1%:F“*°“*°'P* XHETO
FUTFUVOERE

— 8 uL
Sunniest C18, — 4L Condition
S5um 2l Column size: 4.6x 150 mm
— 1 Mobile phase: Acetonitrile/0.1%

formic acid (30:70)
Flow rate: 1.0 mL/min
Temperature: 40 °C
} } “\\ Detection: UV@250nm
A Sample: Amitriptyline (0.27mg/mL)

N=8,752 __ 0.2 uL

5 min 6

Injection Volume:0.2, 1, 2, 4 and 8 uL

4

Conventional C18, N=8,423 O

Sum NI \
LIS

5 min

4

1A BEDEVESES 14='Cld:7\l~'J7?'sz)ﬁf&i’ag'ﬁﬂ:é%liO.Sug$zf"0)}I)k'C°

HNIE TR LEEHNEONTT. BAFIZHESIRETIX, BREVI/—ILEDEZEN(ZE

AETELSunniest C18I&— A& C18ICtkRT—) T 104K, E—=OMNv—TIZHYET .
S HTR2010%T Hi i 5BAR9A 3R 21
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2ummi--
- fad ‘u‘&lc_dléﬁéb\* Enth

=)L =NV —RANICKDIEDT

D10:1.67 pm D10:1.75 um
D50: 2.09 pm D50: 2.01 pm
D90: 2.65 um D90: 2.31 um
D90/D10=1.59 D90/D10=1.32

RN FDVDIRUNEED
120% 02 AEETR

ZHmQJ'Jﬂ?
)L CITEE[Y

i = = = -I (um) i e
0.5 1 2 4 @ 1—|n_§— p
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712 AR

— & D5, 3umERICHTED2um A
”——:> NS LEI30MmmHME50mm T E IF50MPafE)

gl
i

>

55MPa® FTIEE TlE2.1x50mmIZ (X #9100mgFTiESN S

_ A% 5 MHOF LY
Sunniest C18-HT 2umi&, 1D
ANNSTHEIAT ILVEERE

L it E [X70MPaLl EIZ%: % NFLE20%EF

75MPa® FEE Tld2.1x50mmIZ(E$5104mgFEiESN S
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35

30 /./- \.\-
- S———— N fthtt2um#A > L

‘\\\\ EEl=F

- X5 =)

o el pg PPV
0 | | |
0 20 40 60 80 100
BHBEE (%)
Column: Sunniest C18, 2um (Prototype) 50 x 2.0 mm
Mobile phase: CH;0OH/H,O, CH;CN/H,O
Flow rate: 0.5 mL/min

Temperature: 40 °C
S HTR2010% e A9 A 3H 24
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2.1 x 30 mm

N(3)= 5,375 l l

2.1 x50 mm

N(3)= 9,294
—

3.0 x 50 mm

N(3)= 9,303

2 umAND D LDE

=D

0

0

N(3)= 14,021

|

2.1x75mm[ l

2.1 x 100 mm
N(3)= 19,802

L NYK

ChromaNik Technologn’es Inc.

i ER LR

Mobile phase: CH,CN/H,O = 60/40
Flow rate: 0.6 mL/min for 2.1 x 30 mm
and 2.1 x 50 mm
1.0 mL/min for 3.0 x 50 mm
0.4 mL/min for 2.1 x 75 mm
and 2.1 x 100 mm
Temperature: 40 °C
Detection: UV@250 nm

; Sample: 1=Uracil,

2=Toluene,
3=Acenaphthene,

4=Butylbenzene

SHTE20108 T EREAR9H3H 25
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A }Q/TILIZOmM'JDEQﬁ%ﬁﬁ& pH7.5 =(80:20)

N(4) =8,068
TF(4) =1 f
s N(4)=7,670
/\ fi TF(4) =1.50
_______ AN

{F#t C18
- i
B 7&r=rJJL/20mMY o BE$EE & pH7.0 =(60:40) |
i
1 ]
2 ]
3 N(4) =7,529 Y
TF(4) =1.19
. N(4) =3,068
\JL , TF(4) =4.26
— A F3t C18
.\\H‘HH‘HH.\H\.\H!‘HH‘HH.HH.HH‘HH.HH.HH.HH.HH‘HH.H!\‘HH‘HH.HH.HH.HH.HH.HH‘H
0.0 0.4 0.8 1.2 1.6 2.0

Retention time (min)

AfL cC18 J 5,061
BEL C18 J 6,108
cit cis ¥ 6,008
DAL C18 J 5,785
c#L c18 J 6,209
Sunnicst C18 J 2,068
AME B D LR
Aft C18 J158
pfL C18 J172
Rl s J1.49
D#L c18 J1.63
[# 18 J157
1.00 2.00
Sunniest C1& 1.13

TV I705—DHE

Column: Sunniest C18 HMODTS, 2 um 2.0 x 50 mm, Temperature: 40 °C
Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline, 4 = Amitriptyline,

SHE20108 T EREA9A 3R 26
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fREMERFID 5B Analgesics

Sunniest C18 5 um, 150 X 4.6 mm i.d. _
1 Mobile phase:

CH3;CN/0.1% Formic acid = 20/80
Flow rate: 1.0 mL/min for 150 x 4.6 mm i.d.,
0.6 mL/min for 50 x 2.0 mm i.d.
Temperature: 40 °C

2 N(4)=80,000 plate/m
3
4

L A Detection: UV@230 nm
] _ - NH o, .
,,,,,,,, 1 [J T  Acetaminophen
—————— T e
’’’’’’’’’ N R)L— jJ ~bE 2 OA;(N\CHS Antipyrine
<--
N(4)=162,000 plate/m
3 e
Sunniest C18 2 um, 50 x 2.0 mm i.d. ‘X"% Aspirin
L
et R A A A ] A A Al o -
0 1 2 3 4 5 6 7 8 9 10 12 4 rgc\/o% Ethenzamlde
Retention time (min)

SHTE20108 T EREAR9H3H 27
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RAMSERTIT/INSX—=H
Ra: PINVRIEIOMS

~ N\
Rz: +TI9ME (WiBMhisH SEEE AN RNYAR\NNZENRL
ST EREMSEHICRNT, B AR Ra N

SN O5FBEF TOUIEDIESDIEE
E. RARDSEBEEHET TCOBTEDIZESD

9B EDOEDBE) REMSEZ I HISX
20O _wv”D
Axt Bxt Cxt D+t Ext =5 J0v—=
Ra 0.34 um | 0.32 um | 0.37 um | 0.03 um | 0.20 um 0.01 um
Rz 1.8 um [ 1.62um | 1.91 um | 0.19 um | 0.90 um 0.10 um
i‘”-.-‘\ 'f;;.;%
AR CAOATLRE SOv=wHFo JOV=ZOAS LKL

SHTE20108 i iTERBAS9A 3R 28
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*Sunniest C18-HT 2 um®{ihig

£ (mm) 30 50 75 100
AEMmm)|  EEF | @80 | EE | @) | BEE @) BEE (@)
2.1 EB1931 | 68868 | EB1941 | 68866 | EB1951 |68508 |EB1961 | 68,868
2.1 EB1931 | 47,600 | EB1941 | 47,600 | EB1951 |47,600 |EB1961 | 47,600 |¥F v >/ /R — ifi&
3.0 EB1331 | 68868 | EB1341 | 68866 | EB1351 |68580 |EB1361 | 68,868
3.0 EB1331 | 47,600 | EB1341 | 47,600 | EB1351 |47,600 |EB1361| 47,600 |F v >/ /R —Tig

X ERDAADY + XU CTERIETRETY, FBIIWIO0OV_v o720 /0Y—XAFTTREAEE T, LREHBISEERISINTRDEIE A,

@)

()

SHTR2010FTHfiTERBA=9A 3H
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