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A Novel End-capping Concept for High
Performance Liquid Chromatography
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Importance of End-capping for Reversed
Phase LC
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Functionality of reagent(mono, di, tri)
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End-capping £t i
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Ratio of residual silanol group |
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Interaction of silanol group
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Problems with unhydrated silanol group
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How tailing occurs
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The difference between acetonitrile
and methanol
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Comparison of amitriptyline peak |
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CH;OH, R {%,pH7.5, 40 °C

Sunniest C18

k ]

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

Sunniest RP- AQUA

! * N(4)=10,500
kTF(4)=1.07
i

A company C18 N(4)=8,950

2 /\TF(4) 1.76
.\ /L
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2 4 6 8 10 12 14 16

Retention time/min

B company C18 N(4)=10,000
2 ]\ /\\ TF(4)=1.50

HR~F: 150X 4.6mm
hi%: 5Pk
WmBH:
CH3OH / 20mMER £: 22 i pH7.5 = 80/20
#E: 1.0mL/ min
RE: 40°C
ﬁpﬁl: ‘|=ﬁﬂ§ﬂﬁ

2 = ZEWK IR

3 = Nortriptyline

4 =R KAk
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Comparison of amitriptyline peak Il
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CH;CN,Z /%, pH7.0,40 °C

Sunniest C18
4

8 N(4)=14,000

]
2 TF(4)=1.16
L

Sunniest RP-AQUA 4
1 3

N(4)=13,800

I

R~ 150X 4.6mm
Bife: Stk
TBhAH:
ZJE/ 20mMBEER £ 22 rF ¥ pH7.0 = 60/40
HE: 1.0mL/ min
RE: 40°C
#F’I:l'ﬁ: 1=)7?|1’§”/%

2 =L ZEIKIK

2 ]\ TF(4)=1.24
LLL 3 = Nortriptyline O
I A company C18 N(4)=4,000 \ NH
4 TF(4)=4.33 '

1 4 =[]
B compa;\y C18 4 N(4)=4,300 FAI K B R O i}
2 TF(4)=5.24 \ b,
0 2 4 6 8 10 12 14 16 18 20 22 24
Pittcon 2010 12

Retention time/min
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The difference between acetonitrile and methanol

Sunniest C18
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Sunniest RP AgUA j\ $||§2)_=1f-,05700 ]PP3 Q4 N(4)=13,800
, 5 TF(4)=1.24
LA ]\ — jL
I A company C18 % N(4)=8,950 ' A company C18 _----NN(4)=4,000
) 3 TF(4)=1.76 2 3 /4 TR4)=4.33
L\ N o W | )
' B company C18_ * N(4)=10,000 ' B company C18 M - N(4)=4,300
2 TF(4)=1.50 2 3 ;74 TR(4)=5.24
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Retention time/min
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Comparison of amitriptyline peak Il

HICER

Bt HRRF EILERY NP = HERETF a0
Sunniest C18 1.16 14,0001 |Develosil ODS-UG-5 2.14 8,700
Sunniest RP-AQUA 1.24 13,800 [Gemini-NX C18 1.29 9,500
Acclaim PolarAdvaniage | 519 3,300|  [Hiber Purospher STAR RP-18e | 2.01 11,200
Acclaim 120 C18 2.19 14,200 |Inertsil ODS-4 1.30 12,000
ACECI18 3.25 5300| ([Inertsil ODS-SP 2,92 8,000
Ascentis C18 1.74 8,300 |Inertsil ODS-3 2.70 6,100
Atlantis T3 C18 1.97 10,600 [L-column ODS 1.56 10,400
SunFire C18 1.59 10,100 [Shim-pack VP-ODS 3.44 6,700
X-Bridge C18 1.43 10,0001 [TSKgel ODS-100V 1.71 10,000
Cadenza 5CD-C18 3.07 8500 [TSKgel ODS-100Z 2.15 11,500
Unison US-C18 2.52 9,200 [Wakopak Navi C18-5 1.1 2,100
CAPCELLPAK C18 MG I 2.01 10,900 YMC-Pack Pro C18 3.77 7,400
CAPCELLPAK C18 MG Il 7,75 3,600 |ZORBAX Eclipse PlusC18 | 3.28 5,900

o A 2 PRV ) EE A

MR~ 150X 4.6mm

B 5B
WANHH: ZH5/ 20mMBERR 25 5%

W pH7.0 = 60/40
JE: 1.0mL/ min
HEE: 40°C
FEdh: BRE AR

N
' X CH,
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Our end-capping method
BRATTY 3 i 7325

1)Special end-capping reagent
REREI oy

CI/Sl ,Sl ,Sl

1)High reaction temperature

RNGERE S



—C L Nvk

ChromaNik Technoiogfes Inc.

End-capping of Sunniest and SunShell

Ity

Sunniest®0SunShell B4 Ft

hexamethyldichrolotrisiloxane

Final TMS
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Silanol Activity Control
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Typical no endcapping C18 Sunrise C18-SAC
g Silanol Activity Control
Technology
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The amount of residual silanol groups
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Conventional end-capping

' Ssl\ iy /l\ A
. .
Conventional C18 = x57C18

Si Si Si Si

Both end-capping with hexamethyldichrolotrisiloxane and heating

Si i
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Sunniest C18 and SunShell C18 | 20
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Comparison of Amitriptyline |

1 BT%EMMQ

5 :
‘k l\ N TE=2 61 Company PC18 Kinetex C18
TF=2.73
I\ \\ /L TF=3.12 Company W C18 (2.7 um)  Cortecs C18
!\ \ /\ TF=1.89/\\ Company A C18 (2.7 um)  PoroShell C18 EC
k N N TF=3.24 N Company S C18 (2.7 um)  Ascentis Ex C18
' TF=1.20 :

SunShell C18 (2.6 um)

J\ ]\ ]\ ]\TF=1.55 Company A C18 Hybrld PoroShell C18 HPH

TF=3.59 Company P C18 Hybrid Kenetex EVO-C18

Retention time/min |

S N
Mobile phase: Acetonitrile/10mM ammonium acetate pH6.8=(40:60) '
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

T T T T T T T T AR AR RARRRRARRN S
O 1 2 3 4 5 6 7 8 9 10 QO o
3

CH3

Sample: 1=Uracil, 2=Propranolol, 3= Nortriptyline, 4=Amitriptyline Amitriptyline
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Comparison of core shell C18s ¥%7C18EEE:

ke=5.4 7 moanv P C1 Column: \
/2 N6=30,800 6 Company P C18 Company P C18, 2.6 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
1k i‘ 26.1 MPa Company T C18, 2.6 um 150 x 4.6 mm (22.7 Mpa, 31,600 plate)
5 5 7 Company W C18, 2.7 um 150 x 4.6 mm (18.5 Mpa, 23,300 plate)
1 k6=7.4 Company A C18, 2.7 um 150 x 4.6 mm (30.6 Mpa, 30,200 plate)
3 Ne=31,6004 6 Company S C18, 2.7 um 150 x 4.6 mm (22.2 Mpa, 31,800 plate)
SunShell C18, 2.6 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)
_ 5 7
12 266:72'; 300 4 6 Company W C18 Company A C18 Hybrid, 2.7 um 150 x 4.6 mm (24.5 Mpa, 30,200 plate)
l-” =23 8 18.5 MPa SunShell C18, 5 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)
142 ke=9.0 5 7 Company A C18 Company P C18 Hybrid, 5 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
3 N6=30,200 4 6 30.6 MPa Mobile phase: CH,0H/H,0=75/25 5 ) 7 0D
A Flow rate: 1.0 mL/min O
23 ke=9.7 7 Company S C18 Temperature: 40 °C O O O
1" N6=31,800 f 22.2 MPa Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
12 3 SunShell C18 SAj ke=10.4
N6=31,900
21.8MPa SRS Bk VTR
2 7 . (Caffeine/Phenol) (Amylbenzene/Butylbenzene) (Triphenylene/o-Terphenyl)
w68 4 3¢l CompanyA C18 Hybrid Company P C18 0.48 1.54 1.20
N6=28,800 | 24.5 MPa 0.35 1.56 1.50
1j2 K6=9.3 5 7 SunShell C18 5 um Company W C18 0.38 1.59 1.32
3 Ne=20000 4 j\/G\ 8.0 MPa Company A C18 0.42 1.57 1.25
6 ;L Company S C18 0.44 1.60 1.31
2 4 " k=46 Company P C18 Hybrid 5 um SunShell C18 0.39 1.60 1.46
3 \ 5 N6=15,000 9 3 |\/Pa Company A C18 Hybrid 0.42 1.58 1.19
SunShell C18 5 um 0.42 1.59 1.35
0 2 4 6 8 10 12 14 16 18 20 22 24 .
K Retention time/min Company P C18 Hybrid 5 um 0.40 1.45 1.02 /
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Stability test under acidic pH condition

TEBRMESEH T OOM A ME  (hosii)

i AP BT 3t 25 A4

R 50 x 2.1 mm

WM. /1. 0%TFA, pHl =
10/90

WmE: 0.4mlL/min

BE: 80C

A SunShell C18
B Company S C18 Ascentis Ex C18

® Company W C18 Uﬂ”%%ﬁ:
RS 50 x 2.1 mm
i ¢ Company P C18 Kinetex C18 /Jﬁijﬂ:ﬁ ZAEEI%‘:/7J<: 60,/40
A Company A C18 ymE: 0.4mL/min
e B 40°C
0 20 40 60 80 100 120 FESL: 1 =pRBRIE
Time/h 2 =T HK

23



Relative plate of butylbenzene/%
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Stability test under basic pH condition

TEPESRIF T B9 AP

A SunShell C18
B Company S C18
¢ Company P C18 Kinetex C18

A Company A C18

0

1,000 2,000 3,000 4,000 5,000 6,000

Elution volume/mL

M M B 2% A

HRSF: 50 x 2.1 mm

WENAH: g/ 20mMAIER4N/ 10mM
NaOH = 30/21/49 (pH10)

/ﬁi% 0. 4mL/min

HE. 50°C

M= 25 A

RS 50 x 2.1 mm
MM ZRE/ K= 70/30
/ﬁi% 0. 4mL/min

T 40°C

FESh: 1 =T 5%

24
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Summary

L

*Residual silanol groups in C18 stationary phase make basic
compounds be tailing, so that an end-capping is very
important for separation of basic compounds.

*End-capping makes stability increase under acidic and basic
pH conditions.

*HPLC column manufacturers have their own end-capping
skill. ChromaNik has the best end-capping skill.
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