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High purity silica
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Elementary analysis (metal ions)
of NUCLEODUR® 100-5

Aluminium < 5 ppm
Iron < 5 ppm
Sodium < 5 ppm
Calcium <10 ppm
Titanium < 1 ppm
Zirconium < 1 ppm
Arsenic < 0.5 ppm
Mercury < 0.05ppm
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Physical data of NUCLEODUR®

Surface area (BET) 340 m?/g
Pore size 110 A
Pore volume 0.9 mL/g
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NUCLEODUR® C,5 Gravity and Cg Gravity
NUCLEODUR® C; Isis
NUCLEODUR® C,; Pyramid
NUCLEODUR® PolarTec
NUCLEODUR® PFP
NUCLEODUR® Sphinx RP
NUCLEODUR® C,5 HTec
NUCLEODUR® C;5 ec and Cg ec
NUCLEODUR® HILIC
NUCLEODUR® CN and CN-RP
NUCLEODUR® NH, and NH,-RP
unmodified NUCLEODUR®
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—— Overview of NUCLEODUR® HPLC phases —
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An optimized phase for every separation
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—— Overview of NUCLEODUR® HPLC phases —
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An optimized phase for every separation
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—— 1.8 um particle size
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WA LARE TRVWDBEREZRY
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BT Y — REFIEIC K D LC/MSH T IC &R

@® NUCLEODUR® 1.8 umtFidEEIC kS .
AZLEADEEMMZSNTVET,

1.8 umiFEDFR

HPLCHI FOMuIMEDEE R <. FFRIFT0OumMS7um
ERTBEENEINTVWE5umERD, BERS S VERREN
BoNZNHEDEOEVHFRIEIUMEFE > TVWET,

1.8 um NUCLEODUR® & TAFIDRFERIKRICEL D, HRE
BFICBHPLCAS ATV /OY—%ZBDOHDICLFEL . 1.8
UMTTARIZEFIEL e 715 LA TIRIBRBEEC D BERNEH3 um

@ 1.8 umiIFHFIATES NUCLEODUR®

C,g Gravity
C; Gravity
Cig Isis

C,g Pyramid
Sphinx RP
C,s HTec
HILIC

1.8 um NUCLEODUR® ¥ Y AF LK FDER
O BLEREM(N) I & 2 HEHEDRE

50 x 4.6 mm NUCLEODUR® C,5 Gravity
3 um: N = 100 000 plates/m (h value < 10)
1.8 ym: N = 166 667 plates/m (h value < 6)

BREMISETYR L ET, REOHBN L DENAT L
TEMTE B, HITHHOEENTETT,

AZLEDHERE<HELTVWET, ~
Q PEERENSKIBICALELET
DEEE (Rs) ISR FEOFARICELHT B2, 3umbLFD
KRDODICT.BumBTFERAWND E#1.291% (29%) DEEED
BMULET,
\/N ( o — 1) ki’
R, =—|—
4 a ki +1
Rs = resolution
o a = selectivity (separation factor)
! ki = retention
b S N = plate number with N oc 1/dp
{ dp = particle size
ha* S ®
i o)
“"“/""‘ “Geg Resolution as a function of particle size
.y | Column: 50 x 4 mm NUCLEODUR® C,, Gravity
I ) ) A) 3 um, B) 1.8 um
. by Q. Eluent: acetonitrile — water (80:20, v/v)
L“‘f o / o Qg d Flow rate: 2 mL/min, pressure: A) 80 bar, B) 160 bar
N s #B=2 _ ) Detection: UV, 254 nm
B o o Qg Peaks:
gy Y 1. Naphthalene
e oA L““% 2. Ethylbenzene
B T e \‘*A«% Qg # A) 1 B) 1
{ N Q ‘ 3 pm 1.8 ym
o % e %o W/ ™ R, =1.11 R, =1.42
1 SN ‘*gw‘;o W ./ %o 80 bar 160 bar
A y Y A 2
0o | Q. s / ©
0%/‘5‘%’““ . b 9 S
\ il L # 2= Q N N
] 0 ‘Q P | #3 <
° nx;’ :3;},_‘\‘ < ‘“‘O C S -
O =T % . > = € .
ol © S% 4 *® < . By
6{—“_;; Q © . Q - G‘Q
&= © o, Ry %
ol o & Ry %
o’:‘au) . { Y O
AN ] L= ®
Ad \)\,{J« ‘\‘U T T T T r T T T ) T
&:{b 4 ‘U 0.4 0.6 0.4 0.6 min
Do
9 N,
o
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HFEOBMCED. ATLENBROESICERLET,

(D'LC'Y]'U
do g
p

Ap = pressure drop
® = flow resistance (nondimensional)

Increase in separation efficiency

O BEERIC & 3 MFBEOER

1.8 UM FDRBETRIE3 um™5 umilFED LR FE
9, (KdDvan-Deemterfhigh'RA & a2 MEESR LS
\/\O )

Van-Deemter plot

column 50 x 4.6 mm, acetonitrile — water (50:50, v/v),
analyte toluene

25 5 um

Lc = column length _
n = viscosity g_ 20
u  =linear velocity o 15 3pum
dp = particle diameter 5 10 \'\\\
TS 1.8 pm
NUCLEODUR® T34 F D& BBkl & BRI SR IC & o e 1 e sl
D, BEOASZLEAZHRLTWET, ULHrLYT2umFAETA u [mmis] .8 p

BlzEAY 5ICIEERDOHPLCEENRETY , Ry F1F250-
1000 barsDEBEAFIETH D EKBEE2EDT Y RIRY 2 —LH
BOTHB I EPIHERENET,

Comparison of back pressures:

O RMNESPESE

1.8 umbiF =AW cBEEHPLC TRRDERZ1B2ICIF. BED
BN EKXRZ ) 7 UIEENRETT, 2-3mlI/minDREEE 3T

(&, R T OMEN250-1000 barTcH s &, BEDT Y RRY 2

Eluent: 100 % methanol — LB THDICENERINET, SSICREAI/OVNEZEZ
Flow rate: 1.5 mL/min [cix. LO—4—DLRARYANBWCENEETY,
Temperature: 22 °C

Column dimension: 50 x 4.6 mm F#EONUCLEODURS Y U — XICEROBBAT] 8 umbiFHS I

NUCLEODUR® C,4 Gravity ~ Competitor A

Pyramid, Sphinx RP, C18 HTec, HILIC

WTHIFAWEEIF£9 : C18 Gravity, C8 Gravity, C18 Isis, C18

3 um 70 bar -
1.8 ym 130 bar 170 bar SEEROFME 7 OF MBREIC OV TRESK—VEICTHS
NTWET, 25118 UMRTFATLDFT FUT— 3 VIFERAN
—JICEREHINTWET,
Reduction of analysis time
Column: 50 x 4 mm
(for 5 um 125 x 4 mm)
NUCLEODUR® C,g Isis
Eluent: 100 % methanol
Flow rates and pressures see
figure
Detection: UV, 254 nm
m-Terphenyl
A 1.8 pm, 3.00 mL/min (320 bar)
o-Terphenyl
Triphenylene
p-Terphenyl
| 1.8 pm, 2.00 mL/min (220 bar)
1.8 pm, 1.15 mL/min (125 bar)
r————r—rr—r—r—r—frr—r—r—r—Jrrr—T—Trr T r —T—T | T T [T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 min
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— C;5 Gravity / Cg Gravity

® ILHER:

- LC/MSYLREEEDBEEPH T OERICRETI

- BEMEEYICH L TEREDOREE LB ZT> TWET,
c AV Y RRERICRETY,

0@ KITMBIER

@ HEFIUT—ary:

BEGAMTARODBHERICRETY,
EED. ERE FIREA. HBE. RE
Al HEYIHRERE. SRIHFS.

USP L1 (C18) / USP L7 (C8)

-BEIYVRFvy TBEHCISRUCSKETAH, HMFLE: 110A

RFE: 1.8 um. 3 um. 5 um (C18),1.8 um. 5 um (C8).
SEATA X (7,10,12,16 um )IFFETEERRETT,
REF:18% (C18),11 % (C8)

FTARIDOREMEILLE

NUCLEODUR® C18 Gravity. C8 Gravityl38BE#E> U h
TIWEEMELTWET, MEOREUBREAMIC L DEESI iz
H—RACAAREZROBEET I FIEEHETT, RERE:
~18% (C18),~11 % (C8)e TV RF+ v FAUEBICKDARER
VUATIIREEBEE OHEEERZIMHEILTHEDFIT DT,
Gravity > Y — XFRITIEEEL B A VLSO DB IC
BLTWET,
HOHSLEDHBEToIERLD, EEEEY D
amitriptylinel@AXAh F LICE D BRIFHRE—IFRTHEEL TWE
9o C18HZLDCEATLLEDERFEFDOLRIFHBINTW
FITDOTTERIIEST W,

Tanaka7A M 70Ov b

He 5075 LBERERHEE [J. Chromatogr. Sci. 27
(1989) 721] XU*¥' 3 >V v 5[Chromatographia 44 (1997)
1511OAEICE D, UTDIERICDWINUCLEODURA Z A%
FHELE U o

REAE = K (pentylbenzene D1REE)

BkE= a(pentylbenzene, butylbenzene M9 BHRER)

IAOBIRM = a(triphenylene, o-terphenyl D2 B (% %)

KEHBEREFRE (Y T/ —ILRIFARE) = a(caffeine, phenol
D BERE)

B (pH 2.7) R ORI (pH 7.60)BEETO 1 A Y RIBERRE
= a(benzylamine, phenol D7 B % %)

KEEMRDTanaka7Hy N EUTFICRLET,

Tanaka plots of NUCLEODUR® Cg and C;5 Gravity

@ RERE
%/‘QU T'"°
g %o 1A VIR RS
© (pH2.7)
‘-\..\/"o ‘-Q/% o5
“*/"V e )
Q% Sy o
! ! Qg
\ Ay “‘W’..,),/‘.U ) “"%
A o e
&% if ™ Qe ~*
= ¥ \ A , / N*3 N e
(] “u/“‘; \V‘“‘\‘ Q «Q\, 1AV RBRFRE TESEIRME
Q. R / Q © - M ARIE
TV ey 9, W / %o (pH7.6)
O 4 W ./ %o
o Q )5\), =Y “‘“‘“\U o E“‘&G
{‘Q il \;;}M—-‘fc Q “d‘& Q ot
Q ey ) ,‘ © v £
o %5; S U at o Se /% KERARSEE
N Q ~w o & “{9\:)
) )« . v " \ o
K‘Q'JS&L 4 mﬂ Q &‘fa "&“3 , ©
(¢4 ‘.l *-1,\{) Q )" kb{, [+
, X =
g—*? o % _k,m‘ >
230/ mU ©
oy
B
u A
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Comparison of different base deactivated phases

Columns: 250 x 4 mm, all phases Cyg, 5 um
A) NUCLEODUR Gravity
B) phase |
C) phase L (1 and 2 overlap)
D) phase P
E) phase S
Eluent: methanol — 20 mM KH,PO,, pH 7.0 (75:25, v/v)
Flow rate: 1.0 mL/min
Temperature: 30 °C
Detection: UV, 254 nm
Peaks:
1. Dibutyl phthalate
2. Acenaphthene
3. Amitriptyline
D /\A
B
A
[ T '
10 15 20 25 min
MN Appl. No. 120810
Bnl-pHm A 1%

VUATILFETARDOELTERIFBBME R CITRIEREEORH

*Eq:'tzé’sb‘éﬁi’lib“ﬁ_%\l<‘:'C“¢o MXPEICEZ>OFYY
BOREY Y Y AEMOBRIC LD AT LEREIFRIEICET U

i‘é”o

ft> T, BEOHHEAFA TAAITIEPpH > 8¥pH < 20%EHH
DEREHEREENTWEEA, NUCLEODURe C8 / C18
Gravity R CARIRBESMEY VAT IV EEM & U TRKRES
R TEEESNTVWEI DT, pH 1~11XTOBEEIMERT
EEY,
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Nonpolar high density phases

PHEEHDEWAS LZESESH?

XYy REETIE. VIEUVIREEFEOpHIMERTE 2 2 EHAWE
LD FET, BEERYBREBREETHEAYOZ FBIELHED
BEgEbc7ONEEINTED, BEDCISH T ATIF+ARFREF
PEShEHA, BEEREN7ON VLS NGEWEPH(9-10)D
BEENMERTENIE. BAEEPEATEAD, RERHZRETS
ZENTEET, BEDABICOWTIHEDERIERS N, pHD
BEWEHE CRRDERFNIEENET,

Surface silanols at different pH values
Me

Me OH™
OH-

MeHN

00000000

silica matrix (Si-Oy),

Me

SO vy

silica matrix (Si-O5),
o0
Iz
7 \
T
]

+TOREEE. FILAUBBEBICEITRZREY S/ —ILEE2DD
EFINBREOTOMMEOKETFERLTWET, UTOT S 7 3B
{LEMALIEEE(EYBICDWT., BEIEPH & RIFO—RHIRBR
ZRUTWET,

Correlation between retention and pH for basic
and acidic compounds

kl




— C;5 Gravity / Cg Gravity

FIENELSICAY Y RERICEWT, pHEERDOEWA
SAEDBEREEZRET ZDICRIEET, TRIFBIERVE
EMEHICR T 2IBEEEYODENTT,

Separation of basic alkaloids

NS LADDERIRENPHTIY FO—)LERETH BB E L
T. BiEEEY (ketoprofen)., 1EEMEZEY(lidocaine). FHEZY)
(benzamide) DD EEFIZ R L £ T, BEBHRALMGTTIEZ. 7O
1k U rzlidocaine i3 #9372 ICAH T 2 FERRBE R Dketoprofen
£ D HCI8EER & DEKEREERINNT WeoH, T ICRE
IhEth,. UL UpHIOOEEEZEWNIL, MEORLIESF
IR L. EEMEDldocaineDFFEEINICEBIMIE S Z &N

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 um n
Eluent A: acetonitrile ABETY,
Eluent B: 20 mM (NH,4),HPO,, pH 2.5/10.0
Gradient: 10% A (1 min) = 75% Ain 10 min
Flow rate: 1.0 mL/min
T : 25° ..
DZT;%%?;WB UE\), (2:54 nm Influence of the pH value on selectivity
Injection volume: 2 pL Column: 125 x 4 mm NUCLEODUR® C,g Gravity, 5 um
Eluents: A) acetonitrile — 10 mM ammonium formate,
Peaks: 2 pH 3.0 (50:50, VAV)
1. Lidocaine B) acetonitrile — 10 mM ammonium bicarbon-
2. Papaverine ate, pH 10.0 (50:50, v/v)
3. Noscapine Flow rate: 1.0 mL/min
4, Diphenhydramine Temperature: 30 °C
Detection: UV, 230 nm
Injection volume: 2 pL
2 Peaks:
1. Lidocaine
2. Benzamide
3 3 3. Ketoprofen
4 T,
H2.5 1 2
’ A M l ﬁn "o O
NH N(C,Hs),
pH 10.0
f T T T T T T T T ]
0 5 min
MN Appl. No. 118010 3
pH 250%EMETHREIE 7O M MEENT WS HITRIFD
. . N pH 3.0
W& L, papaverine&noscapineDDEEEAR 2T, Ihlc _J
TWUT, ZILAVEEOBEETCEINSDRER7ONVEE 2
nNiWeeH, RENRESNRN—XZA4 VDEENEEETT,
(0]
3
¥
% ¥ 3
| ) OH
% o I e H,C 1
! “Q_/«.u (o]
Q.3 \ / .
\,;/\; \\4 Xy ‘“v“.‘\
L4 4 ©
X )=
0/%, By % % L pH 10.0
@Q,N ;e 8 ""!\-"
“\. \
4 / b . i\ © r T T T T T T T T T T T 1
O‘)nu Q Q - © 0 2 4 min
O Q0B O L o
&ht‘ ° . &‘g Q“ MN Appl. No. 120860
FPe w8
- S S
R
L
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BT ICNUCLEODUR® C18 Gravity1 5 AR E =Mttt H
FLAREHR LIV AR NI S L%ERULET, 22 TH
Gravity 17 LDBESMEY U AT IV EaBERALEICELD.
B7ILAY OBEEEGIMEATETY . 300EDOHIARD
E—VEOEIMCREBEORIE. 717 LWROETIERDS
nELATLUR,

Stability of NUCLEODUR® C,; Gravity under
alkaline conditions compared with different

C,s phases

Columns: 50 x 4.6 mm
Eluent: methanol — water — ammonia

(20:80:0.5, v/viv), pH 11
Flow rate: 1.3 mL/min
Temperature: 30 °C
Detection: UV, 254 nm
Injection volume: 2.0 puL
Peaks:
1. Theophylline
2. Caffeine

1%t injection
............. after 300 injections

NUCLEODUR®
C,g Gravity

0 1 2 min

MN Appl. No. 120850

Nonpolar high density phases

JYNHINDpHEEKR IEEICREERNBMRTH D, ¥
UHEMOBBEENEESEL TVWET, TORK UATILOD
B (FEERT TRAUBERSROBEVREICHKEFEL TWE
T, U VBBEAREAWS &, RHEBOPHTHRICEET
TOHSLEBNEL BB ENRCHASNTWET, THETH
i) VEBEBRTIIEL. OB WVEEBRREZER
IRETY,

HTooaox 77 LdEESETDONUCLEODUR® C18
Gravity h 2 LADENILZEEERULIEHDTT . AT LT A
—Y Y AT AMCHEWTE000mLOBEIRX KR EH3DDRED
REREE—ETHDEELOZIEHD FEA. FEBICERENE
DEWREEEREIC & D SI-O-SHERIFRREULGWZH, hTA
DHFTRICHES T ENTEET,

Stability of NUCLEODUR® C,; Gravity at pH 1.5

Column: 125 x 4 mm NUCLEODUR® C,, Gravity, 5 um

Eluent: acetonitrile — 1 % TFA in water (50:50, v/v),
pH 1.5

Flow rate: 1.0 mL/min

Temperature: 30 °C,

Detection: UV, 230 nm

Injection volume: 5 pL

Peaks:

1. Pyridine

2. Toluene

3. Ethylbenzene
1 2

after 5000 mL eluent

3
1%t injection j
A
T T T T T T
10

MN Appl. No. 120840

—r

|
min

NUCLEODUR® C18 Gravity & NUCLEODUR® C8 Gravity
AT LDREERIREDOLEICOWTIRITR—IESBEE
Wo 27R—IICIF, —MHIRC18&C8N T LADREF &EIRED
EWPHS LABROEEPREBENTHSINTWVET,

@ www.mn-net.com




—— Cy5 Isis

® ILRR: @ MBFIVs—3av:
- BWILAERME A704 RREEVODEE. FERIECEYDOMUNER
- BEOREMECLIE (o, p, m-) Rk, BEBEESY IV
- LC/MSYREEFE DBEME(pHT - pH1 1) TOERICRETY .
USP L1
O BIAER  BHRRUAUYIIATCI8HT L, MIALE:110A
TR 1.8 um. 3 um. 5 um, KFKRZE : 20 %
ST Tanaka plot of NUCLEODUR® Cy; Isis
ZBEEMECISVYIMEAICEZRUX Yy IERICED, BF RERE
BEOZILFIENEM VY AT KRAIIRKEESINTWES, THR T10
DHrIC & B2NUCLEODUR® C18 IsisDik&EZH(E20% T o
BEOCISEDEFEEICLD. PTFEENRE L THIENIE 1A VRMREFRE
EDERBZDFODBENTIRETT ., JORFMEIFIIAEREELT (pH2.7)

RELSNTWVWET,

0.2

A0-0OX TS LFNUCLEODUR® C18 Isisz ALY, A&
TAMEAYDMEREGDODENLEL BT, (1):
NUCLEODUR® C18lIsis. (2) : €/ XUy o544 T7C18h7F
Ly Q) IR=F—TYRFvvTIF1TCI8HT L

1A VRIBREFBE
(pH 7.6)

SRFEIRME

1

KEBERARE

Steric selectivity of NUCLEODUR® Cy; Isis

Columns: 125 x 4 mm; NUCLEODUR® C,g Isis, monomerically
coated C,g phase, polar endcapped phase

Eluent: methanol — water (90:10, v/v)

Flow rate: 1 mL/min, temperature: 35 °C

Detection: UV, 254 nm

Injection volume: 5 L
Peaks:

1. o-Terphenyl

2. m-Terphenyl

3. p-Terphenyl

4. Triphenylene [\ 4

—_

polar endcapped Cyg

monomeric Cyg l \ /
NUCLEODUR® CysIsis |

1 2 3 4 min

o-terphenyl & triphenylene [FBRK DA — TIZLAEFARD E R
BlctH. INSODBITEERN T LDOIIEEREDEEE LT

P o § (ib AuwshnTWEd, FEEEZ R Dtriphenylenelcxt L. o-
% @/ ‘f’ﬁ? QA %""/ 1Y terphenyl OB BRI EERIC KL D FEAN SR UNIEEZR > T
C%; \ F‘:./\o"*‘; WX9,
2 et

P
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ZD2DODBEDDBRE o (t/0)FILAEBERIEDIBETH D,
7Aax 872 A0S HNUCLEODUR® C18 Isisd «a (t/o){BAYIFE
BlcRKEWZ ERDLIDET,

Steric selectivity of NUCLEODUR® C,; Isis

Columns: 125 x 4 mm

Eluent: methanol — water (80:20, v/v)

Flow rate: 1 mL/min, temperature: 40 °C
Detection: UV, 254 nm, injection volume: 1 pL
Peaks: 1. o-Terphenyl, 2. Triphenylene

monomerically 1 NUCLEODUR®
coated C;g phase Cyg Isis
1
2 2
a=1.35 a=1.93
e [ L
0 5 10 0 5 10 min

Sander&Wise 53ROy RETILEEDNZDFIARICE D
FEFRIEEYMORFETIEZREL TWEI[LCGC 8 (1990)
378-390], CORFETILTIFAREIMRFSINDICIE. YU AT
JLEREOCISEERDERE (RO ) IKBAUVLAL TIFERSK
WELTWET, DFENE—THOATFORS LIBOLEREE
DFEEICDOWT, FENBAFIILENLZSTFLDH IOy NREE
L& DRCBATZIENTEEXT, > TFAEMNR
triphenylene DRI LA IR o-terphenyl K D HRE < AD F
ER

Slot model

ETAEIDOFEMELLEIZDOWNT

BEEEEYOIOX NI 7« —08TIE. BBREDCI8HE
BHEEHICEEYZ/—ILEEERDLANLICHHT 22T Y
REvy 7REBNRELEINET, JOEMICED. FHEICER
HEOBWF I/ EE2ETLEYDHBETH, T—UVITDENY
v —TIRE—I MBS NET (p-37, appl. 121210 1),

High steric selectivity

N7 LDREME

NUCLEODUR® C18 Isis#1 7 A XK AR RELBRIMIC L D&
EHEBWEINTVWET, pHI0, 50CTRIEEE=ZY—T A&
175 &, EREREUI200K . FEA2000EU ETHHTET L X
Ufco ESIRNT AV ETAT 4 ) Y ORFFAKRFE—T K
FHRDAN T LR ERET U .,

Stability of NUCLEODUR® C,; Isis at pH 10

Column: 125 x 4 mm NUCLEODUR® Cy4 Isis, 5 um

Eluent: methanol — 50 mM triethylamine, pH 10 (25:80, v/v)
Flow rate: 1 mL/min, temperature: 50 °C

Detection: UV, 254 nm, injection volume: 5 pL

Peaks: 1. Theophylline, 2. Caffeine

1

e e e .

% N(caffeine)
(brand new column)

®
- 888383888

100 300 500 700 900 1100 1300 1500 1700 2000
number of injections 2

after 2000 injections
(200 hours)

1%t injection /

_ L

T T T T T T 1
0 0.5 1 1.5 2 215 3 min

HForax ko3 LldpHT, 80°Cic & 7 2NUCLEODURe
Cl18IsishZ LDENLRERZRTEDTY, HH700EEICE
WTHRERE S E— I REBBREE(LLERFAT U

Stability of NUCLEODUR® C;; Isis at pH 1
Column: 125 x 4 mm NUCLEODUR® C4 Isis, 5 um
Eluent: acetonitrile — 1% TFA, pH 1 (50:50, v/v)
Flow rate: 1 mL/min, temperature: 80 °C
Detection: UV, 254 nm, injection volume: 5 pL
Peaks: 1. Pyridine, 2. Toluene, 3. Ethylbenzene

1

after 700 injections
1t injection

e

1
0 1 2 3 4 5 min

ST

® NUCLEODURe® C18 Isis#1 5 A 3i@8E DHPLCEA T
BREHLLBWEDREMZHEXT, IhldpH 1-100
BEEPICEITZ2ERNTLDOBVWEERICLDIHAENT

WE9,

-15 -
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—— C;5 Pyramid

0 R

- ZK100% DB ENEAMER FIRE

- BRI S D72 B < HoE

- TYU—=RHBDBWLC/MSHTREA S L

@ HIfAER  IR—5—ITY R¥v v FUBET > 55N T L. MILET10A

@Ry TUr—ra v

EEE. RZVUVRAEYE. KEBE
B OKAMESY IV ELE. B
]

USP L1

KFE 1.8 um, 3 um. 5 um, EAY X (7,10, 12, 16 um )FREETEE

AR, REX:14%. pHZREM pH1-pH9

KRBENMRICE T RSB ICRE

RERKXEY Z/—IILEEZRT2H. TVRFvy TS
N h—RYEOATLADEREINTEXZ LN, 20770
—FFIEBEREERICOVWTDOHRERENZ DD TY, Hich
IWRYE, EYORBENEDBIELENDOABEICDODVWT, hb
DA 7 LATREKENS . BEREERANFERIC/NS W
TRREENMEOSNE R A

BENEBICREWVAEZREBICERL. DILAIKKRESE
BlcHicid. KEEOEWBEHENMREICAZD XY, BEDYH
NZLTIRKEEIDSWULOBREEZAWS &, REREIZA
TR ULIED, REOBRMEMET I 2R EDHENMELFT,
COBRRISHKEDOFWVEEEIKTRELITENGWH, L
REBOBEEN BRSNS Z & THESTNTWET [U. D. Neue
et al., Chromatographia 54 (2001) 169-1771,

KEEDHWEEETHILAREUZRET 2MOF7 7O—F
FEELT, BAEOEWTIILFILEORICBEEERT LD,
HAEDIY RF v v TET> TR TARDENERET 55
M&H D £9F, NUCLEODUR® PolarTech 5 Ald. #EIEE%WNE
LCI8V Y IMLEIZHEE LI YRY RYALTDHTLTY,

REHDORR

NUCLEODUR® C18 Pyramidlg#HKETY RF¥v v Tz 1T
Y UATILVFETANZ LT, FicKI00%DEEMENERTE
£9, MIIKRBEEZRAWCERRETL A VERODEET
L\, NUCLEODUR® C18 Pyramid & —f#& D84 2 L & LB U
fcHDTY,

@
oG w0 Stability test
il initial injection restart after 12 h
50 3
° 3
Qw0 £
i ©
\ > 1 stop 1
G0 n; 2 — 2
X 3
"0 )
| g
G0 hg +) 6“—’ restart after 5 min
, b = 3
\‘\)//‘:'{J ‘«'f_;ﬂ_bb 5 1
} Q € 2
% 7 2
{ Qt‘)‘”_ E
9, /«‘-"! o e Y 8
\,*‘ - U \‘QA, T T T T T T .T T T T T T T .T
i A ,g) P 7 0 5 min 0 5 min
o, 9y e both columns 125 x 4 mm ID; 50 mM KH,PO,, pH 2.5,
(- 3 & v O
& ¥ Qe < | 0.7 mL/min; 25 °C; UV, 210 nm; injection volume 1 uL.
v 2% hd Q & Peaks: 1. Tartaric acid, 2. Acetic acid, 3. Maleic acid
& o T b Y 2y o MN Appl. No. 120870
‘“ﬁ—«‘ o Q “&B\ w{’b ©
\‘}%'4’ ¢ o o ‘\'L“ o NUCLEODUR® C18 Pyramid/1 5 ATl Ry 7{E1E#12
iy 4 Q 24 [— NEEe] /= B °© N
‘b L By % O BERICBEAEZIT> Th. MBS H8/tY — Y FZ1L
< N ‘u Mg v UTWEBAD, BEDHTLATIRRY BN EOBIMTT
oy o BREHAE CHOLTVET,
A\ 4
E P
A%
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N7 LOREFRFE

EBEMEDONUCLEODURe ¥ U AT ILZRWTWS o,
NUCLEODUR® C18 Pyramid71 5 L DORMEIC & 5 REEAT IS
BEOEHRNSLAEERZDEERECEREGDET. UTD
AN TS LRBBKEOREWERASLTEEAEREEN
BRWEEOBHEERO BN KEL 2P T, NUCLEODUR®
C18 Pyramid1 5 LA DDA BEGE34— I BED 7 T o —
VavESRILE W,

Separation of very polar compounds

Column: 125 x 4 mm NUCLEODUR® C, Pyramid,
5pum
Eluent: 0.2% H3PO,
Flow rate: 1.0 mL/min
Temperature: 22°C
Detection: UV, 202 nm 2
Injection volume: 2 pL
Peaks:
1. Formic acid
2. Acetic acid
Io
MN Appl. No. 119170 0 2 min

& 5|CNUCLEODUR® C18 Pyramid T2 E DER/K AR
5% U D DB L EYMOBIREN A ELTWETD (appl.
11919028) ., FBENPFTHITILFILRNYEVDDEET
LIV EIFIRYEYDORFIGBEBEDCISHTLAEAEFETT,

Tanaka plot of NUCLEODUR® C;5 Pyramid
RERE

T10

1A VRIBRBRE
(pH 2.7) Bk

1A VMR RE SLAGEIRME
(pH7.6)

L4

KEBERERE

for highly aqueous eluents

FETARIDTEMRILLEICDOWT

EEEOBENEML TEA AV UICBEORFICIIFRERE
LEth, EBICEREEOSVWZRRNBA OB TIITERE
EffA. 3 B05RTARDRERCLEDORRIIRDOSNETE
ATUT. (37R—3 appl.119200&8K)

Retention behavior of polar and non-polar com-
pounds on different NUCLEODUR® RP columns

Columns: 250 x 4 mm, 5 um particles

Eluent: methanol — 26 mM NH,H,PO,, pH 7 (65:35, v/v)
Flow rate: 0.8 mL/min

Temperature: 40 °C

Detection: UV, 254 nm

Injection volume: 5 uL

Peaks:

1. Chlorpheniramine 6. Lidocaine

2. Dimethyl phthalate 7. Naphthalene

3. Benzamide 8. Biphenyl

4. Ethyl benzoate
5. Benzophenone

9. Acenaphthene

—_—_
3 |4 tg hydrophobic compounds
5
1§ ! H
NUCLEODUR®
§ C,s Pyramid
6
9
LUU L
———— tg polar compounds
0 10 T L ooNeruley min
] 314 . tz hydrophobic compounds .
g 5
< B 7
1 8
NUCLEODUR®
C,g Gravity

M /\

—— tg polar compounds
T T T T

o 4

10 20 30 min
8
5 [
E 3|5
2
1 NUCLEODUR®
Cg Gravity
6 9
LJL ) H
6 ‘5 16 1‘5 éo 2‘5 3‘0 3‘5 mln‘

] 7
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—— PolarTec

0 B
- BRICHR TARREE L LE
- K100% DBEHEMIMERTE. LC/MSATICEL TOWEY

c A — U RIAEERE

@ HEFTVT—ray:
REEXRME(EY. 7/ —ILE
BERLEY. BEUEY. GRR. B
& FI/R OKBREES I VEFOM

LS DD BE

© RIMARRR © WEENEE (ToRy RE) EEHE #HALE110A

BWFE:3 um. 5 um KRX:17%. pHEEME pH1-pHI9

K100%%EtHZRAWEHEHPLC
BEDCI8AZ LADHAERIIIFBIEOOY RV DHAIICE S
HDTY, ZOFBEEEMERBICINA TREET YNy REIEE
RICSEEREEER UBFHEEER. KERBEE) NEINX
Yo INSOEEMERBICLD. RREAREECEY. 7/
H BERLEYO L S BEE LAY ORENMEMULET,
(F7V5—2arvasRLEN, )

q
\‘;\‘i}/:“‘:}
, e
S
\
:k/ﬁﬁ
5v/8
\
3‘( \‘3 . e
\ e
338 a 4 °
= 54
A8 By,
{ :13 ’; #
e \% S 2
. 4
a [ ©
.0 3 b
A0 - ¥ ! 2 Q
o) ) ‘”’3 Q D
2 i v P &
‘ . ‘»} x ” o .() y > _“{‘:‘
)3, ® Q e o)
" o ’;) ’(3 o S &
S ’ QP D
L Q@ D &
62,*” S
3 . S
.. -y &
A\
-]

USP L1 and L60

B S OREEEINE Y 2 cdicid. BEIHOBERARELL
KECOXFTRS T ZENBERGENH D XTI, ZORBEHF
TRZOBEDCI8A T LIFBEEIBILATH SHiEET 5.
Wbk ZdewettinghRZR L. RENMRIGICHA L TLEVWE
9. NUCLEODUR® PolarTec/1 5 ATk 100% D EIEAE
ATE. BICEERERD LS BB LEMDOIBEICEN T,

(p57, appl. 12456228)

Tanaka plot of NUCLEODUR® PolarTec
RIERE

T10

1A VKIBRARE
(pH2.7)

1A VKIBRBRE ITASERE
(pH7.6)
1
Q o P KEEARHBRE
Y

EEHETILFIVEICAB U BEREICEL S — )L RFRICK
D. NUCLEODUR® PolarTec1 5 Alfiitt &S & b HEBNIZAR
EHEESRERUE T, SSICHLEBREICHERRNSD

(TnakaZ0Ov hER) | BEREEYOIBICHEERTY,

WING

www.mn-net.com
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Bleeding of NUCLEODUR® PolarTec

Columns: 150 x 3 mm NUCLEODUR® PolarTec, 5 pm
150 x 3 mm Waters SymmetryShield™ RP18, 5 um
Eluent: A) acetonitrile, B) water
Gradient: 10% B — 90% B in 10 min
Flow rate: 0.2 mL/min

Temperature: 25 °C
Detection: ESI MS

30 min
MN Appl. No. 124600

NUCLEODURe PolarTecH1 5 AGEFEHED 7Y — RO AW
. LC/MSH&ICHEL TWET,

Separation of histidine
Column: 150 x 3 mm NUCLEODUR® PolarTec, 3 um
Eluent: 1.0 mM perfluoropentanoic acid in water —
0.5 mM perfluoropentanoic acid in acetonitrile
(99.5:0.5, v/v)

Flow rate: 0.4 mL/min
Temperature: 20 °C
Detection: UV, 230 nm
Peaks:
1. 3-Methylhistidine  R; =H, R, = CHg
2. Histidine R,=R,=H
3. 1-Methylhistidine R, =CHz, R, =H
3
NH,
(0]
Rw\N N OH
=N
\
1, R,
T T T T T T 1
0 2 4 6 8 10 min

MN Appl. No. 125140

NUCLEODUR® PolarTec/1 2 ADC187)LFIL#HIE. 7K100%
OBEBETHADL SEBEREER L THRENRDT 2 & BEL,
IR < ERAEET Y,

RP phase with embedded polar group

Stability of NUCLEODUR® PolarTec

Column: 150 x 3 mm NUCLEODUR® PolarTec, 3 um
Eluent: 30 mM KH,PO,, pH 3.0
Flow rate: 0.5 mL/min
Temperature: 30°C
Detection: UV, 220 nm
Peaks:
1 1. Cytosine
2. Uracil
3. Adenine
4. Guanine
5. Thymine
measurement every 14 h;
in between flow was stopped
5
2 3
4
SN 198 h
— SN Oh
0 1 2 3 4 5 6  7mn

MN Appl. No. 124610

NUCLEODURe® PolarTec1 5 A &P U7z BBEEIC & D iliE
NELARDEIH +AREKNERNZRHSE. EEELCEYD
PIFICENCEREZFRELTWEY, 7o /—)LEEUI VDS
B, CONTLDOTEEHCMBENRF THZIEERLTWE
ER

Phase comparison of NUCLEODUR® PolarTec

Columns: 150 x 3 mm NUCLEODUR® PolarTec, 5 pm
150 x 3 mm Waters SymmetryShield™ RP18, 5 um
Eluent: acetonitrile — water (50:50, v/v)
Flow rate: 0.56 mL/min
Temperature: 25 °C
Detection: UV, 254 nm
Peaks: 11
1. Pyridine ‘
2. Phenol |

T e e e N A e e B L B B e A e e e o AR
0 1 2 3 min

MN Appl. No. 124711

] e
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—— PFP

@ FHRER: @ HEF IV T—vay:

- —fRDC18E R BEHAH S L EERILAY. FENLaY. 7/
- NEEOEBEAODEEX A= ZXLNEE L TWET, —J)L. N\OTVEBFLEY. EEE. &
BIEEER (HES) . WET-REFAEER. 7-rHEER. BkEanem  1EEY. RENEONE. ERIEHEY
C NS LT U—RHD7LC/MSICE EREBSBEWVBAICED

® HifitAER : USP L43

ZEBETY R: vy 708E. RV57)LA07 2 =)L-7OEJVEEH
LR 110A HFR:3um. 5um REX:8%
PHZEM : pH 1 - pH 9

Orthogonality in selectivity Tanaka plot of NUCLEODUR® PFP

HPLCIEEWT 7 vEREERIGEEIESNTVWET, 7 v RERE
R D AT LDODRERRNBEDERVS 7)LAOT7 2 Z)L T10
(PFPZ12IZF5) 4+ 7T, BICBEO7ILFLEERELE 34
GBIREN RS 12 HHPLCHR DI RO LA D £F 5 1A VRIRIRE T
(pH2.7) Bk
NUCLEODURe® PFP# 5 A [$45IC BB A E P REIRL S o5 T

Y. 7x/—JVE N\OT ERIEKR(EEVMODEEICEN D
BEBERMZRUET, \OT VREFZEEAFORICIFBIENE
mu. BEOERNSLATOREMETIZIELHBD XY,
—RMBCI8H S AlLH T 2RE L EERDHEEIERIE. BX
MREERANZENTI A NUCLEODUR® PFPA S A (&%
HEER (HESR) « XRF-REFHEEER. n-nBEER.
BKMEREFERDADDRFANZILZR >TWET, Hic7
VRN T LA A VTN BRIFESVIEBREZRY &b

BETY, 1AV RRBFRE AR
(pH7.6)
Ly
KRBEEREDE
NUCLEODUR® PFPAZ Ald 7Y — RHAD AR LC/MSICH
BT,
@ o Bleeding of NUCLEODUR® PFP
o 7\ Columns: 100 x 4.6 mm
N\ ® NUCLEODUR® PFP, 5 ym
ot Phenomenex Luna® PFP(2), 5 um
J}‘Q ° Eluent: A) acetonitrile, B) water
N Gradient: 5% A — 100 % Ain 20 min (5 min)
dai\ e ° — 5% Ain 5 min (5 min)
bl ¥ O 7 g Flow rate: 0.2 mL/min
0 > ,»;P Temperature: 22 °C
: Q; " :) Fung O Detection:  ESIMS ‘/J
T a o o |
o “\’) as © ‘Vwm L\\V“.\ wmm
55, |l
.+ Iy o ~
o 9 o
%““ o = e L B B R IR
a A4 0 5 10 15 20 25 30 35 40 min
oo \,V/\ s ’ o MN Appl. No. 124730
/G % 9D o
® %
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Separation of antihistamines

Columns: 250 x 3 mm NUCLEODUR® PFP, 5 ym
250 x 3 mm NUCLEODUR® C,g Gravity, 5 um
Eluent: acetonitrile — 20 mM KH,PO, (30:70, v/v)
Flow rate: 0.563 mL/min
Temperature: 30 °C
Detection: UV, 210 nm
1 Peaks:
1. Maleic acid
2. Chlorpheniramine
3. Brompheniramine
4. Triprolidine
5. Diphenhydramine
4 6. Promethazine
7. Cetirizine
8. Hydroxyzine

O\
4 5 6 8

7

o
(5]

— ———
10 15 20 min

MN Appl. No. 124861

Hydrophobic pentafluorophenyl phase

Separation of beta- and dexamethasone

Columns: 100 x 4.6 mm NUCLEODUR® PFP, 5 ym
100 x 4.6 mm Phenomenex Luna® PFP(2), 5 um
Eluent: acetonitrile — water (20:80, v/v)
Flow rate: 1.3 mL/min 1
Temperature: 30 °C
Detection: UV, 260 nm
Peaks:

1. Betamethasone

2. Dexamethasone 2 Rs=152
alk
,1 1
Rs=1.02 2
[
— T S B B I e
0 5 10 15 20 25 min
MN Appl. No. 124771
NUCLEODUR® PFP/ T ADRFEZEENE. FILFILEEEE

BARGRENEIC KD, NUCLEODUR® PFPA 5 Al {EpH
DOHEMETRbEVEEEZTRULET,

Stability of NUCLEODUR® PFP

NI LERTERICERRBRSIcH, BEDCISASATOBMTER
WERICBMTY . NI AERE, RRY. REANFTIvERS
SLDFTVT—a UhEERESNTVWET,

Column: 125 x 4 mm NUCLEODUR® PFP, 5 um

Eluent: acetonitrile — water, 0.1 % TFA, pH 1 (50:50,
VIV)

Flow rate: 1 mL/min

Temperature: 80 °C

Detection: UV, 254 nm

Injection volume: 2 uL

Sample:

120

ethylbenzene

120

Separation of phenol isomers

7 v RRAZ L ELE L TNUCLEODUR® PFPA S Al

PN TPANI AN

° ¢ >

5 100 s st teg, 200 P, S o F100
P4 O T % SRR A50404

£ 80- - 80 £
[] _
@ 60 - 60 =
- S
© 40 40 =
= £
Eo 20| -2 5
N , , , , , , 0

0 1000 2000 3000 4000 5000 6000 7000

Columns: 125 x 4 mm NUCLEODUR® PFP, 5 pm
125 x 4 mm NUCLEODUR® C,g HTec, 5 um

Eluent: acetonitrile, 0.1 % formic acid — water, 0.1 %
formic acid (35:65, v/v)

Flow rate: 1 mL/min

Temperature: 35°C

Detection: UV, 280 nm

Peaks:

1. o-Cresol 6. 2,6-Dichlorophenol

2. m-Cresol 7. 2,3-Dichlorophenol

3. 3,4-Dimethylphenol 8. 2,4-Dichlorophenol

4. 3,5-Dimethylphenol 9. 3,4-Dichlorophenol

5. 2,5-Dimethylphenol 10. 2,4-Dibromophenol

column volumes
MN Appl. No. 124720

Betamethasome & Dexamethasone D 73 B

PITlE. L DERBETHREDFRIEET L fco

WING

www.mn-net.com

11. 3,5-Dibromophenol
3 5

4
7 8
12
9
10
1

!

T
0 2

12 345 6 789 1011
L L I
4 6 8 10 12

e 1
14 min

MN Appl. No. 124531
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—— Sphinx RP

@ IR
NS YRADRW2 BREMREEHNIC & DRRENRZD £T,

- n-nHEERICEBRENEENDLHAY v RERDEDEDD I,

s AZLT )= RHDIELC/MSICER

© KIRSER

@RIV T—ay:
F/OVRAEARL RIRYT7 IR,
FHUF. BRITERILED

USP LT, USPLI11

JYATIVICAZ YT VIIEE IO 7 T ZILEEHE UEAE. #7ALR110A
RFE: 1.8 um, 3 um. 5 um KREXR:15%, pHZEM :pH 1 -pH 10

EmE THRIEICENS

WIRRA T LD BB ERYE

NUCLEODUR® Sphinx RPAZ ATIFODSEE 7 ZILE%
NI VABLKEE L. ERBZNEEZRENEOSNE T, EROEK
KEREERICEERICE 2 n-nBEEREZMMT 52 & TEE
DHEBPFRTABIDNEERIRESHEZILAL TOWET, FBICHEER
PIERE. ZERSER OO TFONEICEWNTY, £kl
BT 20 8HEREIE. < DCIBATLLDEENTVED
TREDLET,

ESIRTIVRFry TUBZFDCT>TVWERT DT, BIEE
HEEVMOREICOARBEGEEERAID G Yy —TRE—ID

Tanaka plot of NUCLEODUR® Sphinx RP
REBE

T10

1AV RIBRERE
(pH27) BRKIME

02 1 2

BonxEd,
2
1AV RIBRFRE IR
o (pH 7.6)
WW 1,
CG%0 KREEAREEE
i Stability of NUCLEODUR® Sphinx RP at pH 10
K% Column: 50 x 4.6 mm NUCLEODUR® Sphinx RP, 5 ym
| Eluent: methanol — dil. NHg, pH 10 (20:80, v/v)
S vo o Flow rate: 1.0 mL/min
i Qe Temperature: 30°C
\‘y% _ Y Detection: UV, 275 nm
i L“‘\'L—% Injection volume: 3 pL
V‘:‘\J \“‘L“ Peaks:
! . o i © 1. Theophylline
. QR » Qg "
% -y ey, 2. Caffeine
{ O \ RQ_«& 1 2
\ -5 - 4 ©
R R [ped
u a Q 3 O \.,“ ‘\:
P ® O =\
0/%;'/‘) 4 ‘;“J ( | #]
u (7Y u\ / b b p o R after 300 injections
07 0 B a Y Q, Ry ke (with 5 L eluent)
adi ) L {‘v kb o -
o ; “)) Q S © A - | +]
GRED b < “‘1’.& © 1%t iniecti
S a8 W OQ e © injection
o qf} &{ ) * “\!L
o 9] 7T : . . . . . . . . . . . .
s © 0 1 2 3 4 5 min
‘\) R °
[- 3 . © MN Appl. No. 120900
(+] Q{,;
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NUCLEODUR® Sphinx RPIZEED 7 = ZIL AT LA EIRER
D, IKRPBICNT 2EEENE . LC/MSHTICHIEREL X
9« NUCLEODUR® Sphinx RPAZ Ald. BEDREFICINZ TS
FTEBEERZECRD. BEET7ILFILEAZ LD
NUCLEODUR® C8 / C18 Gravity PiBEME T > R ¥ v v 7R
54 7DONUCLEODUR® C18 Pyramid/15 A& D & R\ B
RBESNBIEHHD, BHRRVWEFTZET,

Comparison of surface deactivation of different
phenyl modified RP phases
Columns: 150 x 4.6 mm
NUCLEODUR® Sphinx RP, 5 um
Competitor 1 (column XP)
Competitor 2 (column LP)
Competitor 3 (column SP)

Eluent: methanol — water (30:70, v/v)
Flow rate: 1 mL/min
Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 2 pL
Peaks:
1. Pyridine
2. Phenol
1
Sphinx RP |1 Phase XP

2
L Ai
) T T T 1 T T T T 1
0 2 4 6 min 0 2 4 6 min
1 1
Phase LP Phase SP
2
I T T T 1 r T T T 1
0 2 4 6 min 0 2 4 6 min

MN Appl. No. 120910

Bifunctional RP phase

NUCLEODUR® Sphinx RP#71Z LADENIERMEIGUTOF 7
Ur—23vIitiREnTWET, Kaempferol&isorhamnetinid
NUCLEODUR® Sphinx RPAZ ATR—ZA T4 VRSN ET
H. NUCLEODUR® C8 Gravity¥>C18 Gravity71 5 ATl DB S
NTWEEA, ZTTREBROMMNAG 1-m BEERIEE D
C18¥C8NTLLDHRWEREDS ST I ENDHIDET,

Separation of flavonoids on 3 different
NUCLEODUR® phases

Columns: 150 x 4.6 mm
NUCLEODUR® Sphinx RP, 5 ym
NUCLEODUR® C,4 Gravity, 5 um
NUCLEODUR® Cg4 Gravity, 5 um

Eluent: water — methanol (40:60, v/v)
Flow rate: 1 mL/min

Temperature: 30 °C

Detection: UV, 270 nm

Injection volume: 3 pL

Peaks:

1

OH
OH
HO O o O HO
OH

OH
1. Catechin
2. Rutin R; = Rz = OH, R, = O-rutinose
3. Fisetin R;{=R,=0H,R;=H

4. Quercetin R;=R;=R3=0H
5. Kaempferol R;=H,R,=R;=0H
6. Isorhamnetin Ry = OCH,3, R, = R; = OH

Sphinx RP

C,g Gravity

Cg Gravity

T T T T T T T T T T T
25 5.0 7.5 min

1

0

MN Appl. No. 119830
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PHZEM : pH 1 - pH 11

W 4% L gonmenas
e v x JTEaE

@RI TV r—ay:

PMRAT—IL DS DRETEMR, BE
PE. RRIE. BRRIESRM. 7S/ BESER.
BE BBAECYIVE FILTER,
Thyo 7z /-IULEYE

USP L1

Engelhardt test
Column: 250 x 4 mm NUCLEODUR® C,g HTec, 5 ym
Eluent: methanol — water (49:51, v/v)
Flow rate: 1 mL/min
Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 5 pL
2 4 Peaks:
1. Uracil
2. Aniline
3. Phenol
4. 4-Ethylaniline
3 5 5. N,N-Dimethylaniline
1 6. Toluene
7. Ethylbenzene
6 7
A /\ /\
0 Y 20 o 40 mn
MN Appl. No. 123580

Tanaka plot of NUCLEODUR® C;3 HTec
RERE

—+10

1AV MRFAE
(pH2.7)

0.2

(pH7.6)

SLAGEIRME
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NI LREMEFMICTOVT

100% &R IC & D 8E X 1 BNUCLEODURR Y U A4°)LIFEEK
AR TERERFTFTAFITY, NUCLEODUR® C18 HTecHh T Al
FBICHVWVERNEEZRS, PRAZLADEILT/INyFVTH
BRICRBEBFETABITT, FHARAWEEIY R+ y 770
ERCED, BREPERT CTOMER. DMSOZFD B REH
THNUCLEODUR® C18 HTechZ AldEWMEEMLZEEZ R UL
*£9, 25ICNUCLEODUR® C18 HTec/1 5 AldpH 1H5pH
10X TCOBHEFTERBICRVWASLAEGEREBLTVWET,

pH stability test
Column: 150 x 4 mm NUCLEODUR® C,¢ HTec, 5 um
Flow rate: 1 mL/min
Detection: UV, 254 nm
Injection: 5 pL
pH1: pH 10:
Eluent: acetonitrile — Eluent: methanol — 50 mM
1% TFA in water triethylamine
(50:50, v/v); 80 °C (25:85, v/v); 50 °C
o % initial retention 4 % initial N of
of ethylbenzene theophylline
693 injections 1034 injections
%
1001+—5—= —
et N N e
80
60
40
20
0 T T T T T T T T T T T T T T T T T
20 40 60 80h 40 80 120 160 200h

BN RELERMICE D, NUCLEODUR: C18
HTech 5 LARRENIcOBEAREEN ZRE L. RT—ILT7
YT EISBADTI7—ARFIAANFLTY,

MUCLEODUR? NUCLEODUR® C18 HTeCjJ

Cys HTec FLICEZAEUCIE. FIEER
BHEDEITDT, SHEKRLES
LYo

Base-deactivated preparative phase

RTHLEIDRERE (Fvr /¥ T 1)

DEHPLCORERT v 7 ICE D BHERDORERE (Fr /T«
—) NEETY, NUCLEODUR® C18 HTechH L (FIGEMEVOE
MEHEOWATHEVEFRBEZRREL TWEIH MtHhSATE
ABHAaFEzE L TbA—N—O—RDERAZRLE L (V0
N TS LDX)ED) o

Loadability under acidic conditions

Columns: VP 100 x 21 mm NUCLEODUR® C,; HTec, 5 pm
100 x 21.2 mm AXIA™ Gemini® 5 um C,5 110 A

Eluent: acetonitrile — formic acid in H,O pH 3.0 (30:70, v/v)

Flow rate: 28 mL/min; temperature 22 °C; pressure 124 bar

Detection: UV, 254 nm

Peaks (total load 40 mg): (sample dissolved in DMSO)

2 1. 4-Acetamidophenol
(5 mg)

2. 2-Acetamidophenol
(10 mg)

3. Acetylsalicylic acid
(25 mg)

AT=ILT7 v FIED2WVWT

DY U AT I RERMEZEN. BTARMOETICEW
T, RENILOREEBREENMEHA I N TWSNUCLEODUR:
C18 HTecAZ ATIEDIT AT —ILHSDERR T —I)LE TDBAT
PNAEBTY., CNIFBEICHFTAHDNFE (BI15, 7, 10um) =
EBEIBRIFTHRS, ATLARZEET 2HE (4.6 mm
.D.—21 mm ID.) ICH6HTIEED £,

Up-scaling with NUCLEODUR® C,z HTec

Columns: EC 250 x 4.6 mm NUCLEODUR® C;; HTec, 5 pm
VP 250 x 21 mm NUCLEODUR® C;; HTec, 5gum

Eluent: acetonitrile — water (80:20, v/v)

Flow rates: 1.3 mL/min, 27 mL/min

Temperature: 22 °C

Pressure: 84 bar, 109 bar

Detection: UV, 254 nm

Inj. volume: 3 pL, 60 pL

Peaks: (1 mg/mL of each compound)

1. Phenol
2. Naphthalene 1 2
3. Anthracene 3
.
é 4‘1 é é min‘

MN Appl. No. 123780
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RRFE 175 % (C18). 105 % (C8) pHZEEM :pH1-pHI
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BEME, Pk, BUERY. 73/ BRBEMR
BE EaMEyIVE FILTER Tk
V. 7z /-ILEDE

USP L1 (C18) /L7 (C8)

pH stability of NUCLEODUR® C,; ec

Separation of theophylline and caffeine at pH 10
Column: 30 x 3 mm
NUCLEODUR® 100-5 C,5 ec

Eluent:
methanol — aqg. NH;
i (20:80, v/v), pH 10

Il Flow rate: 0.5 mL/min
Temperature: 25 °C
Detection: UV, 254 nm

5 1000 Inj.
4 750 Inj.
d . go Inj.
2 | |\ Qo Inj.
1J L. Start
o 1 " T2 " amn

Separation of uracil, veratrol, toluene and ethylbenzene

atpH 1.5
Column: 30 x 3 mm NUCLEODUR® 100-5 C,5 ec
Eluent: acetonitrile — H,O (65:35, v/v), TFA, pH 1.5
Flow rate: 1.0 mL/min
Temperature: 25 °C
Detection: UV, 254 nm

N 1000 Inj.

) 500 Inj.

T T T T T 1

0 1 2 3 4 5 min

ETARIDERBEICOWVWT

RTCAFDEBRBEIFRZS < PBLCABTTREIRHEET, T
AFIOMTLE. MILAE. KERBICKDREDEFIN. BEOHTF
EILHRELET,
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TE&L D, NUCLEODUR® 100-20 C18 echHZ AlcHBIFT 27z~
Zrx/vETFO7 T/ VOEBREMHRIE. T ALANDOEREDE
T & > THOBEMEIFED T 2HEEZRLTWETD,

Loading curve

Column: 250 x 4.6 mm NUCLEODUR® 100-20 C, ec,
eluent: acetonitrile — H,O 80:20 (v/v), flow rate: 1.0 mL/min,
temperature: 25 °C, detection: UV, 280-370 nm

3000 % —— ="

-;]3 ’\,
22000 g \\-

_ acetophenone
®
S 2000~ putyrophenone E
= 0

o 10 100 1000 10000
g / compound
Tanaka plot of NUCLEODUR® C,; ec
RERE
110
1A VRIBRERE
(pH 2.7)
02
0.1
05
; 2
fos
1AV RIBRERE SRR
(pH7.6)
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KEFEEARERE

NUCLEODUR® C8 A3 A

WRAS LADBEBSEEZILAYT 57/, MACHEREY-NAGELT
[ENUCLEODUR® C18ICHin X TS d 2C8h 7 A

(NUCLEODUR® C8 Gravity & 'NUCLEODUR® C8 ec) % &&
LTWEY, A—EMTHE2ERHRROEMES Y AT ILERWNT
WETDT, C8ATAIFCIBERKICENIILERN - ERIEE%E
RUZE Y, EEICNUCLEODUR® C8 Gravity71 7 Al&BEY R iEE
BROBIRICEDPpH 1 -11 X TOBEEIMERTEET,

C8N T LIRCIBL N BHMRMNEL . BUKMES /NS W IR
BYORFERENED L. DTEBOEENIEICBD X, &5
CSEE R DB, HiICA AV ERBEDODBNCI8HZLLD
PREITBIEHHDFET,
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Nonpolar phases for routine analyses

NUCLEODUR® C8 ec. NUCLEODUR® C8 Gravity1 5 Al&H
BOBRFERAMEBEHICHEDOXY v RARICERBELB NI LT
3—0

C18HC8M? - REDHERER/BHIC

C8ATLECIBATLDEVWPENICHE LY T Tr—2a Vi
AMhEMENRELD UNEEADN, RRICFEESZBELTHS
LBRZTSHDDIL—IEHDERBA. FIRDOERAZTLDS 1Y
Py EESDATLEMATEL ZENEHATY,

UMD UNUCLEODUR® C874 5 L &ENUCLEODUR® C18 ecdtt
BERTIIMEDRRERIERLRD, DR/ —VICENRHEND
ZEBHDFEY, 7/ —IVEODBI/NY—VEEBR LI/ OY b
T LTI CBATLTDOHINR—ZAZAVRHSINZHDP, B
B SRS 5 DHHD T,

Separation of phenols

Columns: 250 x 4 mm NUCLEODUR® 100-5 C; ec
250 x 4 mm NUCLEODUR® 100-5 C,5 ec
Eluent: A) water, B) methanol

Gradient for Cg: 20 % B (2 min) — 60 % B in 12 min
Gradient for Cy5: 25% B (2 min) — 65% B in 12 min

Flow rate: 1.0 mL/min, temperature 25 °C
Detection: UV, 275 nm, injection volume: 10 pL
Peaks:

1. Resorcinol 6. 2-Ethoxyphenol
2. Pyrocatechol 7. Veratrol

3. 4-Methoxyphenol 8. Biphenyl-2-ol

4. Phenol 9. Phenetole

5. 2-Methoxyphenol Y

MN Appl. No. 120890/120891

C18. C8AFLERDIRA > b:

@ SEEYT7DCI8, C8HZLATRESBERNDT— v IH
BEEINFET,

® C8N 7 ATIRBIELEDDAEERRIENHEL, C18HF AT
(FBUKRBREEERENMEN TVEY,

® C8H 5 ATIREKEDSWMLEY DRFERHEIEBENET,

M

-27 -

WIN




— HILIC
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PFE 1.8 um. 3 um. 5 um. 7um

REE 7%, pHZEMKE :pH2-pH 85

NUCLEODUR® HILIC

DERNZETERICERNDO OBERAGOIBMANS T I —DPRETH
D, FICBRELEYOIBETIIROEASINTVWSEHEI/OT NS
Z7 4 —TIREIGERGEWCEEHDFT, FZTEBEERARON
BEICIE, BAKEOEERNBEMRY —ILEBRD FT, FHAMEHRERE
B/0ONX K757 «—HILIC) ®FtEAIE. 1990&F Andrew Alpertic
SOERRIN., ZNLEREEENE . BRECENHILICAE
ERENHERINTEX U

[A. Alpert, J. Chromatography 499 (1990), 177-196].
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ICRHRBYEY Y —A AV U A Y REHEELIEATLTT,
FYEZDL-ZIRVED Y RORY A RFERCK)ICK D,
ER2AE LU TOBRIFFETT D, FEFICHEKEDOSWEER
NR/SNET,

HARY AV (betaine) & IFIEERMEBERTER—DTROBEL &
PRWIBICES., EERZ L DEFICISERL S 2KERFH
BELTHRST (mEKT7VEZT L, RILIRZD L, RAKZD
LIREDHFAVEER ED) . B FEAEELUTIETZRLAG
WEEY (DFRIE) DR,

HILICIE & 2 REFDHRR

—MRICHILICER B/ ANY N5 7 « —9 b EBEE EEE
HOBDBRRAELHRE L THRBESTNETT, KEEDEVBEHE
BEEEEOREICKEEBORVEEASTR SN, CO2M8ET
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ISICHILICE—RIEEWTIE. BEAELEDOFWEEIET
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B AV FBKEREERD R EEWNcH. AZLDS5ED
BLAEENE T, vIVIINEFTILYOIAR KT S LD
5, HILICE—R &EFHE—RTREEDFHIEFFHEEL XTI,

Separation of uracil and naphthalene

Columns: 125 x 4 mm NUCLEODUR® C,4 Pyramid, 3 um
125 x 4 mm NUCLEODUR® HILIC, 3 ym
Eluent: acetonitrile — water (90:10, v/v)
Flow rate: 1.0 mL/min, temperature 25 °C
Detection: UV, 254 nm
H— Peaks:
2 1. Uracil

'\ 2. Naphthalene
2

r T T T T
0 1 2 3 min

MN Appl. No. 122911/122912

UTorF/orezn!) YBACODEEGITIE. PRIED Y
S /70BN AZLPEEROBR/NZ Y ANENTVWEWAS
LEHEBU T, NUCLEODUR HILICA Z ATRENc DB E E
—IRRDBRTENTVET,

Separation of adenosine and phosphates
Columns: 125 x 4 mm NUCLEODUR® HILIC, 5 pm
125 x 4 mm zwitterionic phase with quat.
ammonium — sulfonic acid ratio 1:0.9
125 x 4 mm amino-modified silica

Eluent: acetonitrile — 100 mM ammonium acetate,
pH 5.3 (70:30, v/v)
Flow rate: 1.3 mL/min, temperature 25 °C
Detection: UV, 259 nm
! Peaks:
1. Adenosine
2. cAMP
1 3. AMP
4. ADP
5. ATP
2
1
3 4

5
NUCLEODUR® HILIC

3
!\ 4
N 5 zwitterionic phase

less balanced charge equalization

2
2
\ amino modification

r T T T 1
0 5 10 15 min

Zwitterionic phase

TEHDRR

NUCLEODUR HILICH 5 Al3ThBE OREEEHEZRA L. 5
T LKL D BERETFELSNE T, TRTIE202HDF
bz Tk, 2RIBDFEADSBRENSCEELLZ/AY N
TILNEBENTVWEY, ESICHILICAZLE LTAS LERD
BESNTVWET, NBO0EIDZFAZTofced. E—URKY
REKEICECRIROSNIERATLT,

Stability and equilibration

Column: 250 x 4 mm NUCLEODUR® HILIC, 5 pm

Eluent: acetonitrile — 5 mM ammonium acetate (80:20, v/v)
Flow rate: 0.6 mL/min

Temperature: 25 °C

Detection: UV, 254 nm
Peaks:

1. Thymine
2. Uracil
3. Adenine

4. Cytosine
M 5. Guanosine

378 Inj.

793 Inj. MN Appl. No. 123100

Separation of growth regulators

Column: 125 x 2 mm NUCLEODUR® HILIC, 3 um
Eluent: acetonitrile — 25 mM ammonium acetate,
pH 6.82 (80:20, v/v)
Flow rate: 0.3 mL/min, temperature 25 °C
Detection: MS (SIM)
Peaks:
1. Chlormequat
2. Mepiquat

MN Appl. No. 123040

T T T T T T
0 5 10 15 20 min

NUCLEODUR® HILICA Z AlZSRBEamEEN S <. 2P
IRV ANKNI S 74 —ICHBELTWVWET,
NUCLEODUR® HILICH S A& 5k 2 TENZOY ~
7574 —5EEZERL. BECEYCA AV IECEYORBEICR

HETY,
A 20-

@ www.mn-net.com




—— CN /CN-RP

@ ELHER

- BBRERRORETE SN DRBENKE W

- 8. EHEmA TERTE. DERIREDIENEND £9,
BpHTHREMENE W, (EAREEE pH 1-8)

@ EiTHARRR -
y7/7aCIIMEEMEY Y A5 #TLE  110A
PFE: 3 um. 5 um REEX: 7%

@Ry TUr—ra v
ZERIS DAL X704 R, BREED
B

USP L10

BRIV R¥vy 70EBI&h Oy NEBREICEN. CBYCI8ANTLEERD

DEERRIESNET,

PIWFILRAZLORAELT
YHEHPLC THMR (c D BEFERAEZIT S Icid. C18PC8A 7
LTS 2 EN—MRMTYT . LM UIBIE(LEYMDRE L O EEER
MHBRELESEOSVARICE. BEOBKEOSVWE/ XY
YIRIRUAY Y TG4 TDEEH S LATRERT2RIBENHD
XY, FBEOEERTRESNBRMEEMDONBZHNESES

AERELTR. HEHOBREEZEET 5HEDHDET,

TEIY RF vy 70EBZTV. BRECENK
NUCLEODUR® CN-RPAZ L (RDFESR) 327/ 70K
IWEZFEELTED, BAT L) EESREFEE & (FBAREIC
ERDZREFEZRHELIT ROETSR) .

NUCLEODUR® CN-RPA Z AXZBDRBFIA NI LZFD
FRENRAIE DT OEEETH D, BUKMEBEIER & iR
F-WBF. n-nBEERZF>TWET, [C. S. Young and
R. J. Weigand, LCGC 20 (2002) 464-473].

£>T. COCNEEHTITEFRESODTPIREE#EL
Y (CERESEZF OLOPIRRMS 2HF) ICx L TR
BRBZFEEFFEERLED,

[V. R. Meyer, Practical High Performance Liquid

Chromatography (John Wiley & Sons, New York, 3rd. ed.,
1999)1.
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Reproducibility of NUCLEODUR® CN-RP

Column: 250 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: acetonitrile — water (60:40, v/v)

Flow rate: 1.0 mL/min, temperature 20 °C

Detection: UV, 254 nm, injection volume: 5 puL
Peaks: 5

1. Benzamide

2. Dimethyl phthalate 3

3. Phenetole 2

4. o-Xylene

5. Biphenyl 4

0 2 4 6 min

MN Appl. No. 120380

Separation of cold medicine ingredients on two
different NUCLEODUR® phases

Columns: 250 x 4 mm NUCLEODUR® 100-5 C,4 ec
250 x 4 mm NUCLEODUR® 100-5 CN-RP

Eluent: acetonitrile — 100 mM sodium citrate, pH 2.5
(15:85, viv)

Flow rate: 1.0 mL/min, temperature 25 °C

Detection: UV, 270 nm, injection volume: 10 pL

4 Peaks:

1. Maleic acid

4 2. Norephedrine

3. Ephedrine

4. Paracetamol

5. Chlorpheniramine

6. Brompheniramine

5

S S A S R A B S e
0 4 8 12 min

MN Appl. No. 119340

www.mn-net.com @



Interactions on cyano-modified silica

H
o/

N=C
hydrogeT\’\

bonding Si
(o)

oS

EHEOBEMEIFEPHICE T DIKDRICED. hTLREN
MEWEBIEEINTWET[J. J. Kirkland, LCGC 14 (1996)

486-500],

ULHULXTooO% TS A 100E0OY Y FILEAE.

pH 1T4BREREL LR TE. REBBOZESPE—IROS

ENRELTVWERWCEERULTWET,

Stability of NUCLEODUR® CN-RP at pH 1

Column: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: acetonitrile — water, 2% TFA, pH 1 (50:50, v/v)
Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 254 nm

Injection volume: 5 pL

Peaks:

1. Benzamide
2. Dimethyl phthalate

3. Phenetole
4. o-Xylene
5. Biphenyl
3
5
1
4
after 100 injections
+ 4 weeks at pH 1
\ } 1%t injection
T T T T T T 1
0 2 4 6 min

WING

www.mn-net.com

MN Appl. No. 119350

Cyano-modified high purity silica

VT /AT LRFENGEREICLD. IBEE—RTHERSIN
Y. IBHHF 74— 3 »ANUCLEODUR® CNA 5 AD
KBERINTT > TY, UTORICFIERE—REFEHE—RT
AT LBEREDSKRECE L. RTO4 MEeSY DB HIERF LS
BLUTLWBKRFAIRENTVET,

I 5lc, F¥HEADNUCLEODUR® 100-5 CN-RPAZ AL, &
WRAIRIGEETIY Ry vy 70EBIC LD, BEEERYORKRLR
AU EYONRICEEVWEESEERLET,

Separation of steroids in normal phase and
reversed phase mode

Normal phase mode
Column:

Eluent:

Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm

Injection volume: 10 pL
Peaks:

. Methyltestosterone

. Testosterone

. Norgestrel
Medrysone

. Cortisone

. Hydrocortisone

. Prednisolone

NoaAwN =

250 x 4 mm NUCLEODUR® 100-5 CN
n-heptane — 2-propanol (90:10, v/v)

Reversed phase mode
Column:
Eluent:

30 min

250 x 4 mm NUCLEODUR® 100-5 CN-RP
acetonitrile — water (25:75, v/v)

other conditions as for normal phase mode

6+7

]

e e !
15 20 min

MN Appl. Nos. 119271/119272
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Amino-modified silica —

—— NH, / NH,-RP

@ ERRR

- AR BN, A AR E— R TEARERYILFE-—RASLA
- BpHBERIC KT 2T EREDOEWEEE (ERpHEH : 2- 8)
- K100% TfEATE. LC/MSTHERH

- BRI DOHPLC OB ZE L E T,

@ HEREFTIV -3y
PR GOSBIE(LEY
(FE. BBRIEES) OBt
IEtRS M TRILKBEE Y DB

USP L8
® IR © FI/7ACIMEMESHES Y A4S L \IAE 110A

PFR 3 um. bum7 um REEX: 25% IVRFvy F0E:HL

B AOXY R E—R  AFHYY YIOOXY Y, 2-TF0O/I/ —)LBEHICKZEBRTZU Y, TRT/L. EEREEZDHH#
- WIHEE—R GRS - KRBEEIC L DIEELEY DD BE
A AVKBRE—R  BEORERR. BERIMESTBIEICE D7 24 VP EREBEO B

BHEPEDRICIFCI8AFTLTETAICREFENBEVNEDHH

D&Y, MEEZHEA LA T LAIGERENERRD, BIHHEEOD

Column: 250 x 4 mm NUCLEODUR® 100-5 NH,-RP

HPLCH BB Z AL £ T Eluent: acetonitrile — water (79:21, v/v) ?
Flow rate: 2 mL/min
Detection: RI

ILFE—RASL Peaks:

_ _ 1. Fructose 1
VT I/NTLERILTI /NI LEREERINZMEES Y A 2. Glucose
NI LT AFHUBEHEZAVWIERE—RZIF TR K- 3. Saccharose
BRRRBHIEE AL OURT— K CEATRBEROREER o haflose

> TW&EY, NUCLEODUR® NH2H F/cVILFE—RNTLE
LTaEEINTWEY,

NUCLEODUR® NH2#4 5 Ald, #EHEE— R TK-BEERBELE
BIC L BEDDBCIRBE— R TAFHY Y I7O0OXT Y, 2-
ZOIR/ =\ BEIC L B BREERCIERRBERODBL
T< BEORERR. BENMINzEOBBMEICLS7 A
VPERBRODBICEERINET,

RAZLDERBTTVT—2arnEHiR. IBEEEICEITBR

Reversed phase separation of sugars

0 2 4 6 8 10 min

MN Appl. No. 122160

Normal phase separation of middle distillates in
accordance with DIN EN 12916

LRI EYOIEERC <. FEEKEICE T2 BIBECESHE. Columns: 250 x 4 mm NUCLEODUR® 100-5 NH,
\ _ . YN y . conventional aminopropyl phase
B7LO—L oL KOF S LAYNSEOHETT, Elvent: heptane
Flow rate: 1 mL/min
Detection: RI
Peaks:
) 1. Cyclohexane 3
“o” 2. 1-Phenyldodecane
| 3. 1,2-Dimethylbenzene 3
‘l«‘q/“‘\) 4. Hexamethylbenzene !
Q \ 5. Naphthalene
I R 6. Dibenzothiophene
4 \fﬂ/ e a 7. 9-Methylanthracene
X 9o -
0. ® .
Ay o . A
\i ¥ o 2 5
@g A 4
SN e
O /__J
%'m < I A N S L N |
£ q |+ 53] 0 2 4 6 8 10 min
o o g
\);::; O MN Appl. No. 122180
P +)
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— SIOH Unmodified high purity silica

NUCLEODUR® NH2AZ ATId, C18AF L&D HEWRY
THETHDNABENEOBRBIE L EMH RFICHBES N E
Yo INEFBBHEOEEPHSLAEZIWZAZDICEHTY. Ak
L7 KA YRR s@tttay coEEMT P REEED T
K+ RBREDEESNETT,

LT 0FITIENUCLEODUR® NH2H 5 AbMENTcpHE EE %
~U. 2TOREAI(AMPA, glyphosate, glufonisate, ...) D%
BEATICIE. FERICELTWS Z EERLTWET, FFMIEP62
DTFTVT—230#122190% B IEEI W,

Separation of DNA bases

Column: 250 x 4 mm NUCLEODUR® 100-5 NH,-RP
Eluent: acetonitrile — water (80:20, v/v)
Flow rate: 0.6 mL/min

Temperature:35 °C
Pressure: 30 bar
Detection: UV, 254 nm
Peaks:

1. Thymine

2. Uracil

3. Cytosine 2
4. Adenine

Ul

4 6 8 min

MN Appl. No. 122170

BEO7I/AZLDFOEEROOEDIF. IKMRICTT
LREEROLTEMIMBENT & TF, NUCLEODUR® NH2H 5 A
ISR SREEMEERAL. KD EAEHOBEHEpHTEVR
EUERUET, ARIEHS LA%pH 1.75BETHARE L%
TH, KATLDNBVWDENERE E—IR/MEEHFLTWS T
EZRUTWET, BWATLERICED, hTLBEEFDEL
BOEITOTHORDIARX T IV ARET T,

SiOH
® ILKE:
- EIRREHES U AT
 FHEE# © 600 bar
B, PEECANONT. HRICRE

O EMIBEER ¢ KEMYU AL HALE  110A

Resistance towards hydrolysis for
NUCLEODUR® NH,-RP

Column: 250 x 4 mm NUCLEODUR® 100-5 NH,-RP

Eluent: acetonitrile — 50 mmol KH,PO,, pH 1.75
(50:50, v/iv)

Flow rate: 0.6 mL/min

Detection: UV, 254 nm

Peaks:

1. Aminomethyl-phosphonic acid (AMPA)

after 3872 min AL
1% injection A
. === Sl
2 3 4 5 min

BIRIRONUCLEODURY U AT L EME LI DF I/ A
5 L\FtBDONUCLEODURY U —XRERIC, FEF ICEN M EM
ZRE. LC/MSOMTPBARICHEETY . S5ICANT AR
Ny FEOBREICENS ). BEEBICHEREELEDSL
AFDRRTEEXT,

@ ERFTUr—a v
IEHE S (c & 1T BARIED S PRI EY DB

USP L3

WFE 350 um. MILAE 09 ml/g. REMBET) : 340 m2/g
PHZEN :pH2 -8, EBAAVEE <10 ppm (IR—IDKICELH)

@; www.mn-net.com




—— Applications

Anesthetics
MN Appl. No. 119410

Column: 125 x 4 mm NUCLEODUR® C,4 Pyramid, 5 um
Eluent: methanol — 20 mM KH,PQO,, pH 6.95 (65:35, v/v)
Flow rate: 1 mL/min
Temperature: 30 °C
Detection: UV, 254 nm
Injection volume: 13 pL
Peaks:
1. Benzocaine
2. Lidocaine
3. Tetracaine
4. Butacaine
4
2 3
1

ﬁJN,_____LJ

T T T T T T T T

0 2 4 6 8 10 12 min

Analgesics
MN Appl. No. 117770

Column: 250 x 4 mm NUCLEODUR® 100-5 C,g ec
Eluent: acetonitrile — 20 mM KH,PO,, pH 2.5 (50:50, v/v)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 230 nm

Analgesics
MN Appl. No. 118600

Column:

Eluent: methanol — 0.1 % phosphoric acid (40:60, v/v)
Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 240 nm

a) Thomapyrin® tablet; b) standard

Thomapyrin® is a trademark of Boehringer Ingelheim Pharma KG

125 x 4 mm NUCLEODUR® C, Gravity, 5 um

Injection volume: 5 uL
Peaks:

1. Paracetamol

2. Acetylsalicylic acid
3. Salicylic acid

4. Ketoprofen

5. Diclofenac

6. Ibuprofen

— o JJ

[
0

T
5

T
10

min

For a fast separation (< 1 min) of acetylsalicylic acid and salicylic

acid on NUCLEODUR® 100-5 C,4 ec see application 117780 at

www.mn-net.com.
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Peaks: 1
1. Paracetamol
2. Caffeine
3. 2-Acetamidophen
4. Acetanilide
5. Acetylsalicylic acid
6. Phenactin
5
6
2 2 g
1 3
4
2 5
b)
0 1 2 3 4 5 min
Analgesics
MN Appl. No. 119160

Column: 250 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
Eluent: acetonitrile — 0.1 % TFA (50:50, v/v)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm

Injection volume: 5 pL

Peaks:

1. Paracetamol

2. Acetylsalicylic acid
3. Methyl-4-hydroxybenzoate

4. Ketoprofen
5. Flurbiprofen

6. Ibuprofen

www.mn-net.com
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Anti-inflammatory drugs
MN Appl. No. 122130

Column: 50 x 3 mm NUCLEODUR® C,g Pyramid, 1.8 um

Eluent: phosphate buffer, pH 2.5 — acetonitrile — methanol
(425:475:100, v/viv)

Flow rate: 1.0 mL/min

Temperature: 50 °C

Detection: UV, 240 nm

Injection volume: 2 uL

Peaks:

1. Chlorocresol

2. Clobetasol 17-propionate

3. Beclometasone dipropionate

0.0 0.4 0.8 1.2 min

Analgesic and anti-inflammatory drugs
MN Appl. No. 118590

Column: 250 x 4 mm NUCLEODUR® 100-5 Cg4 ec
Eluent: acetonitrile — 1 % acetic acid (48:52, v/v)
Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 230 nm

Injection volume: 10 pL
Peaks:

1.

2
3
4
5.
6.
7
8
9.
1

0. Ibuprofen (52 pg/mL)

Acetylsalicylic acid (1.6 pg/mL)

. Tolmetin (26 pg/mL)

Piroxicam (26 pg/mL)
Suprofen (26 pg/mL)
Naproxen (0.64 pg/mL) 2
Diflunisal (1.6 pg/mL)
Fenoprofen (26 pg/mL)
Flurbiprofen (26 pg/mL)
Indomethacin (52 pg/mL)

www.mn-net.com

WINg

Pharmaceuticals and drugs

Anti-inflammatory drugs
MN Appl. No. 120880/120881

Columns: 50 x 4 mm NUCLEODUR® 100-5 Cg ec
250 x 4 mm NUCLEODUR® 100-5 C,g ec
Eluent: acetonitrile — water, 1 % acetic acid (48:52, v/v)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 230 nm
Injection volume: 10 pL
Peaks:
1. Piroxicam
2. Suprofen

3. Ketoprofen
4. Carprofen

5. Fenoprofen
6. Diclofenac

4+5

6
Cgec
N
6
Cygec

This separation of various non-steroidal anti-inflammatory drugs
illustrates the differences in polarity between Cg and C;g and the
resulting impact on efficiency. NUCLEODUR® Cg ec exhibits en-
hanced selectivity and excellent resolution for the polar compounds
piroxicam and suprofen which co-elute on the C,g column. However
due to the longer alkyl chain NUCLEODUR® C,; ec shows a distinct
hydrophobic selectivity that leads to baseline separation of the more
non-polar analytes carprofen and fenoprofen with superior peak
shapes.
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—— Applications

Anti-inflammatory drugs
MN Appl. No. 117830

Column: 125 x 4 mm NUCLEODUR® 100-5 C,g ec
Eluent: acetonitrile — 20 mM KH,PO,, pH 2.5 (45:55, v/v)
Flow rate: 1.0 mL/min
Temperature: 22°C
Detection: UV, 230 nm
Injection volume: 5 pL
Peaks:
1. Acetylsalicylic acid
2. Sulindac
3. Tolmetin
4. Ketoprofen
5. Flurbiprofen
6. Diclofenac
7. Ibuprofen
8. Meclofenamic acid 1,
4 5
3 67
8
T T T T 1
0 5 10 min
MN App. No. 122550
Column: 250 x 4.6 mm NUCLEODUR® C,4 Gravity, 5 pm
Flow rate: 1.3 mL/min

other conditions as above

Peaks:
Acetylsalicylic acid
Sulindac
Piroxicam
Suprofen
Tolmetin
Naproxen
Diflunisal
Fenoprofen
Flurbiprofen
10. Niflumic acid
11. Indomethacin
12. Ibuprofen

CoNoOoTO AN~

Barbiturates
MN Appl. No. 117820

Column: 250 x 4 mm NUCLEODUR® 100-5 C,4 ec

Eluent: acetonitrile — water (50:50, v/v)

Flow rate: 0.7 mL/min

Temperature: 25°C

Detection: UV, 254 nm

Injection volume: 5 pL

Peaks:

1. Phenobarbital 4

2. Pentobarbital

3. Hexobarbital 2

4. Mephobarbital

5. Thiamylal 5
\ \ \ \
0 5 10 min

Columns:

Eluent:

Flow rate:
Temperature:
Detection:
Injection volume:

Tricyclic antidepressants
MN Appl. No. 124622

150 x 3 mm NUCLEODUR® PolarTec, 5 ym

150 x 3 mm Waters SymmetryShield™ RP18, 5 um
methanol — 25 mM KH,PO,, pH 7 (70:30, v/v)
0.66 mL/min

30°C

UV, 254 nm

1L
Peaks:
1. Protryptiline
2. Doxepin

3. Imipramine
4. Amitriptyline
,‘ 5. Trimipramine

Excellent endcapping of NUCLEODUR® PolarTec displays signifi-
cantly better peak shapes and less tailing for strong basic compo-
nents compared to other phases with embedded polar group.

www.mn-net.com

WING



Tricyclic antidepressants
MN Appl. No. 117800

Pharmaceuticals and drugs

Tricyclic antidepressants

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 pm
Eluent: acetonitrile — 20 mM KH,PO,, pH 7.0 (65:35, v/v)
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 2 pL
Peaks: 4
1. Protriptyline 3
2. Nortriptyline
3. Doxepin 2
. . 5
4. Imipramine
5. Amitriptyline
6. Trimipramine
1 6
[ T T T T
0 2 4 min

MN Appl. No. 118520

125 x 4 mm NUCLEODUR® Cg Gravity, 5 um
methanol — 20 mM KH,PO,, pH 7.0 (65:35, v/v)
25°C 3

Column:

Eluent:
Temperature:
Peaks and other
conditions as above

0 5 10 15 min

MN Appl. No. 119200

Column: 125 x 4 mm NUCLEODUR® C,4 Pyramid, 5 um
Eluent: methanol — 20 mM NH,H,PO,, pH 6.95 (70:30, v/v)
Temperature: 40 °C 3

Injection volume: 5 uL

Peaks and other 4

conditions as above 2

www.mn-net.com

Column:
Eluent:

Flow rate:
Temperature:
Detection:

Injection volume:

Peaks:

1. Protriptyline
2. Maprotiline

3. Nortriptyline
4. Imipramine

5. Amitriptyline
6. Clomipramine

MN Appl. No. 121210

150 x 4 mm NUCLEODUR® C4 Isis, 5 um
methanol — 20 mM KH,PO,, pH 7 (75:25, v/v)
1 mL/min

40 °C

UV, 230 nm

8 uL

Peak symmetry at 10 % of peak height:

A (imipramine): 1.29
A, (amitriptyline): 1.26
A (clomipramine): 1.16

Column:
Eluent:

Flow rate:
Temperature:
Detection:

Injection volume:

Peaks:

1. Doxepin

2. Nortriptyline
3. Trimipramine
4. Clomipramine

MN Appl. No. 119280

250 x 4 mm NUCLEODUR® 100-5 CN-RP
acetonitrile — 20 mM KH,PO,, pH 6.5 (55:45, v/v)
1 mL/min

40 °C

UV, 254 nm

2.5 pL (25 pg/mL)

-37 -
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—— Applications

Neuroleptics
MN Appl. No. 121612
Column: 250 x 4 mm NUCLEODUR® Cg Gravity, 5 um
Eluent: acetonitrile — 6.0 g/L KH,PO,, 2.9 g/L sodium
dodecylsulfate, 9.0 g/L tetra-n-butylammonium
bromide pH 8 (40:60, v/v)

Flow rate: 1.5 mL/min
Temperature: 40 °C
Detection: 237 nm
Injection volume: 5 pL
Peaks:
1. Chloroprothixene hydrochloride
a. Additives
b. Impurities
1
b
a
p D
a b
b b
\‘["\‘Hw“"\‘Hw““\“‘w“‘_‘
0 5 10 15 20 25 30 min

For separation on NUCLEODUR® C,4 Gravity see application
121611 at www.mn-net.com.

Gastric acid inhibitors
MN Appl. No. 122520

Column: 75 x 4.6 mm NUCLEODUR® C,4 Gravity, 3 um

Eluent: methanol — 20 mM KH,PO,, pH 7 with TEA
(20:80, v/v)

Flow rate: 1.3 mL/min

Temperature: 25°C

Detection: UV, 254 nm

Injection volume: 10 pL

Peaks:

1. Famotidine

2. Cimetidine

3. Nizatidine

4. Pirenzepine hydrochloride

Cold medicine
MN Appl. No. 117810

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 pm

Eluents: A) 50 mM KH,PO, + 5 mM pentanesulfonate
(Na salt), pH 2.5; B) methanol
35% B — 55% B in 5 min

Flow rate: 1.0 mL/min

Temperature: 40 °C

Detection: UV, 230 nm

Injection volume: 5 pL

Peaks:

1. Maleic acid

2. Paracetamol

3. Pseudoephedrine

4. Benzoic acid 1
5. Chlorpheniramine

6. Dextromethorphan

Cold medicine ingredients

MN Appl. No. 119110/119120

Column: 250 x 4 mm NUCLEODUR® C,5 Pyramid, 5 um

Eluent: A) 50 mM NH4H,PO,, pH 2.5; B) acetonitrile
0% B — 60% B in 13 min

Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 230 nm for 4.5 min, then 261 nm

Injection volume: a) 2 pL, b) 4 uL

Peaks:

1. Ascorbic acid 1
2. Paracetamol ‘
3. Caffeine 1|
4. Chlorpheniramine \
5. Dextromethorphan ‘
6. Diphenhydramine ‘

\

\

a) OTC drug

b) standard

Se
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Pharmaceuticals and drugs

Antihistamines B.-Agonists in human urine by LC-MS/MS
MN Appl. No. 124851 MN Appl. No. 119760
Columns: 100 x 4.6 mm NUCLEODUR® PFP, 5 ym Column: 75 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
100 x 4.6 mm Phenomenex Luna® PFP(2), 5 um Sample prep.:  please refer to Thevis et al., J. Mass Spectrom 38
Eluent: acetonitrile — 20 mM KH,PO,, pH 3.0 (30:70, v/v) (2003) 1197-1206
Flow rate: 1.3 mL/min Eluents: A) 5 mM ammonium acetate with 0.1 % acetic
Temperature: 30°C acid, pH 3.5; B) acetonitrile; 0% B — 100 % B in
Detection: UV, 210 nm 6 min, reequilibration at 100 % A for 3.5 min
Injection volume: 1 pL Flow rate: 0.8 mL/min
1 Peaks: Temperature:  25°C
1. Maleic acid Detection: electrospray ionization/multiple reaction monitor-
2. Chlorpheniramine ing (MRM) on an Applied Biosystems API 2000
4 3. Brompheniramine Injection volume: 20 uL
4. Triprolidine
5 Dighenhydramine LC-MS/MS chromatogram
1 5 6: Promethazine 2 mL urine aliquot fortified with 200 ng each
5 7. Cetirizine Peaks: )
3 8. Hydroxyzine . Reproterol (4.12 min)

. Fenoterol (4.24 min)

. Ritodrine (4.34 min)

. Ractopamine (4.61 min)
. Clenbuterol (4.81 min)

. Bambuterol (4.97 min)

. Mapenterol (5.32 min)

NUCLEODUR® PFP

NO O~ WN =

Luna® PFP(2)

Xylometazoline in nasal spray
MN Appl. No. 120390

5
Column: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: acetonitrile — 50 mM Na citrate, pH 3.0 (50:50,
VIv) 3
Flow rate: 0.8 mL/min 4
Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 100 pL
1 Peaks: \Lk
1. Xylometazoline
T 71 1 117 1T 17
4.0 4.4 4.8 5.2

2.—5. Benzalkonium chlorides ' 3‘6 T

2

R T U |
with different chain lengths (Csg, 5.6 min

Cior 1z Ca) Courtesy of M. Thevis and W. Schénzer, Institute of Biochemistry,

German Sport University, Cologne, Germany.

a) nasal spray
(1 mg/mL, diluted 1:10 in eluent)

—L b) standard

0 5 min

@ www.mn-net.com M -390 -




—— Applications

Basic drugs
MN Appl. No. 119320

Column: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: acetonitrile — 20 mM KH,PO,, pH 6.5 (50:50, v/v)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 1.0 uL
Peaks: Tailing factor
1. Procainamide (5 ng/uL) 1.3
2. Clonidin (10 ng/pL) 1.2
3. Clenbuterol (12 ng/pL) 1.2
1
3
2
I L T
0 25 min

Column:
Eluent:

Flow rate:
Temperature:
Detection:
Injection volume:
Peaks:

1. Bromazepam
2. Oxazepam
3. Lorazepam
4. Temazepam

Benzodiazepines
MN Appl. No. 117850

125 x 4 mm NUCLEODUR® 100-5 C,5 ec
acetonitrile — 20 mM KH,PO,, pH 6.5 (45:55, v/v)
1.0 mL/min

22 °C

UV, 254 nm

5uL

-40 -

Benzodiazepine midazolam and metabolite from
plasma
MN Appl. No. 118470

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 3 um

Eluent: 127 mL KH,PO, (9.1 g/L H,0) + 309 mL Na,HPO,
(11.9 g/L H,0) + 852 mL methanol
+ 0.15 g octanesulfonic acid, pH 5.56

Flow rate: 0.7 mL/min

Temperature: 25°C

Detection: UV, DAD |

Peaks:

1. a-Hydroxymidazolam
(metabolite)

2. Midazolam (250 ng/mL) 1 3

3. Internal standard

I

0 4 8

T 1
12 min

Courtesy of Mrs. Richter, Institute of Anesthetics, Biochemical Labo-
ratory, University of Erlangen, Germany

Sedative drugs
MN Appl. No. 119300

Column: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: A) methanol
B) 50 mM ammonium acetate, pH 5.0
70% B — 50% B in 10 min (10 min)
Flow rate: 1.5 mL/min
Temperature: 30°C
Detection: UV, 254 nm
Injection volume: 1 pL (1 + 2: 670 pg/mL, 3: 335 pg/mL)
Peaks:
1. Promethazine
2. Promazine

3. Chlorpromazine

2
1 3
T T T T 1
0 5 10 15 min

www.mn-net.com




Coronary therapeutic drugs
(Ca-antagonists)

MN Appl. No. 119310

Column: 125 x 4 mm NUCLEODUR® 100-5 CN-RP
Eluent: A) acetonitrile, B) 20 mM KH,PO,, pH 6.5
30% B —50% B in 7.5 min (7.5 min)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 2.5 pL (25 pg/mL each)
Peaks:
1. Nifedipine
2. Nitrendipine
3. Nimodipine 1 ) 3
4. Nisoldipine
5. Nicardipine
4
5
T T T T T 1
0 4 8 12 min
Cardiovascular drugs
MN Appl. No. 122560
Column: 75 x 4.6 mm NUCLEODUR® C,4 Gravity, 3 um
Eluent: A) 50 mM KH,PO, + Na pentanesulfonate pH 2.5
B) methanol
45% B —90% B in 6 min
Flow rate: 1.3 mL/min
Temperature: 35°C
Detection: UV, 230 nm
Injection volume: 5 pL
Peaks: 1
1. Dipyridamole
2. Nifedipine 2
3. Flunarizine hydrochloride
3
\ \ \ \ \ \
o] 1 2 3 4 min

www.mn-net.com

Column:
Eluent:

Flow rate:
Temperature:
Detection:

Pharmaceuticals and drugs

Antibacterial drugs
MN Appl. No. 117870

250 x 4 mm NUCLEODUR® 100-5 C,4 ec
acetonitrile — water (40:60, v/v) 0.05% TFA
1.0 mL/min

25°C

UV, 254 nm

Injection volume: 5 pL

Peaks:

1. Ofloxacin

2. Ciprofloxacin
3. Cinoxacin

4. Penicillin G
5. Penicillin V
6. Cloxacillin

Column:
Eluent:

Flow rate:
Detection:

Injection volume:

Peaks:

1. Marbofloxacin
. Ciprofloxacin
. Enrofloxacin

. Sarafloxacin

. Oxolinic acid

. Nalidixic acid
. Flumequine

NO O~ WN

B

Gyrase inhibitors
MN Appl. No. 120400

150 x 3 mm NUCLEODUR® Sphinx RP, 5 um
A) 0.05 M H;PO,, B) acetonitrile

5% B — 50% B in 20 min

0.5 mL/min

UV DAD, 260 nm, 286 nm and 300 nm

20 pL (0.625 ng/uL of each compound)

—
8 12 16 20 min

Courtesy of R. Lippold, Chemical and Veterinary Research Agency,
Freiburg, Germany.

M

WINg
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—— Applications

Quinolone antibiotics
MN Appl. No. 120460/120470

Columns: 125 x4 mm NUCLEODUR@ C,g Gravity, 5 um
125 x 4 mm NUCLEODUR® Cg Gravity, 5 um
125 x 4 mm NUCLEODUR® C,4 Pyramid, 5 pm

Eluent: methanol — 0.2 % formic acid (40:60, v/v)
Flow rate: 1.0 mL/min
Temperature: 30 °C
Detection: UV, 254 nm
Injection volume: 5 pL
Peaks: 2
1. Cinoxacin
2. Oxolinic acid 3
3. Nalidixic acid 1

M N

Cig Gravity ; | o 3

2
1 3

C; Gravity

C,g Pyramid

0 2 4 6 8 10 mn

MN Appl. No. 119870

Column: 150 x 4.6 mm NUCLEODUR® Sphinx RP, 5 um
Eluent: methanol — 20 mM KH,PO,, pH 2.5 (50:50, v/v)
Flow rate: 1.0 mL/min
Temperature: 22 °C
Detection: UV, 254 nm

Injection volume: 5 pL
Peaks as listed above

-42 -

Penicillin antibiotics
MN Appl. No. 117860

Column: 125 x 4 mm NUCLEODUR® 100-5 C,5 ec
Eluent: acetonitrile — 20 mM KH,PO,, pH 3.0 (40:60, v/v)
Flow rate: 1.0 mL/min
Temperature: 22°C
Detection: UV, 254 nm
Injection volume: 5 pL
Peaks:
1. Amoxicillin
2. Penicillin G
3. Penicillin V
4. Cloxacillin
5. Nafcillin 4
6. Dicloxacillin
3
2
5
6
T T T T
0 2 4 min

Column:
Eluent:

Flow rate:
Temperature:
Detection:

MN Appl. No. 119150

250 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
acetonitrile — 0.1 % TFA (50:50, v/v)

1.0 mL/min

25°C

UV, 254 nm

Injection volume: 1 pL
Peaks as listed above

1

www.mn-net.com
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p-lactam antibiotics
MN Appl. No. 124840

Column: 150 x 3 mm NUCLEODUR® PFP, 5 um
Eluents: A) acetonitrile, B) 256 mM KH,PO,, pH 2.7
10% A — 60% Ain 15 min
A) acetonitrile, B) 0.1 % TFA
10% A — 45% Ain 15 min (5 min)
Flow rate: 0.563 mL/min
Temperature: 40 °C, 50 °C

Detection: UV, 220 nm, UV, 240 nm

Injection volume: 1 pL

Peaks:

1. Amoxicillin 6. Cefamandole 11. Cloxacillin
2. Cephalexin 7. Cefalotin 12. Nafcillin

3. Ampicillin 8. Piperacillin 13. Dicloxacillin
4. Cefotaxime 9. Penicillin V * Impurity

5. Cefoxitin 10. Oxacillin

MN Appl. No. 123760

Column: 125 x 4 mm NUCLEODUR® C, HTec, 5 um
Eluent: A) acetonitrile, B) 0.05 % TFA in water
70% B (1 min) — 60 % B in 0.5 min (3.5 min) —
50% B in 1 min = 37.5% B in 4 min

Flow rate: 0.9 mL/min
Temperature: 25°C
Detection: UV, 254 nm

Injection volume: 10 pL
Concentration: 300 pg/mL
Peaks:

1. Amoxicillin

2. Enrofloxacin
3. Cinoxacin

4. Oxolinic acid
5. Nalidixic acid
6. Penicillin V
7. Cloxacillin

2

Pharmaceuticals and drugs

Anticoccidial drugs (polyether antibiotics)
MN Appl. No. 118760

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 3 um

Eluent: methanol — 50 mmol phosphate buffer pH 3.0 —
methylheptylamine (900:99:1, v/v/v)

Flow rate: 0.7 mL/min

Temperature: 23°C

Detection: UV/VIS, 600 nm after post column derivatization

with dimethylaminobenzaldehyde (0.4 mL/min)
Injection volume: 100 pL
Peaks: 1
1. Monensin sodium
2. Salinomycin sodium

2
a)
b)
6 é 1‘0 min

a): Sample spiked with monensin sodium and content of
salinomycin sodium
b): Standard of monensin sodium and salinomycin sodium

Courtesy of J. Schénherr, Saxon State Institute for Agriculture,
Leipzig, Germany

Cephalosporin antibiotics
MN Appl. No. 122580/122590

Column: 150 x 4.6 mm NUCLEODUR® C,g4 Gravity, 5 um
Eluent: acetonitrile — 25 mM KH,PO, (20:80, v/v)
pH 3 with H;PO,, pH 7
Flow rate: 0.8 mL/min
Temperature: 35°C
Detection: UV, 254 nm
Injection volume: 2 pL
Peaks:
1. Cefotaxime
2. Cefoxitin

3. Cefamandole
4. Cephalothin

pH7 3 (\7\ 3 ﬁ
pH 3 __ J\_

Protonation causes a drastic increase in retention time, but an

improved peak symmetry.
Mk a3
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— Appl

ications

Antibacterial drugs
MN Appl. No. 122470

Column: 250 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: A) acetonitrile, B) water + 0.05 % TFA
60 % B (4 min) — 40 % B in 1 min (5 min)
Flow rate: 0.9 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 5 pL
Peaks:
1. Amoxicillin
2. Enrofloxacin
3. Cinoxacin
4. Oxolinic acid
5. Nalidixic acid 5
6. Penicillin V
7. Cloxacillin 3
6
2
7
4
1
T T 1
0 5 min
Sulfonamides
MN Appl. No. 117880

Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: methanol — 0.1 % TFA (20:80, v/v)
Flow rate: 1.0 mL/min
Temperature: 22 °C
Detection: UV, 230 nm
Injection volume: 4 pL

Peaks:

1. Sulfanilamide
2. Sulfadiazine
3. Sulfathiazole
4. Sulfamerazine
5. Sulfadimidine

6. Succinylsulfathiazole

1

23
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Determination of chloramphenicol residues in
honey by microbore HPLC
MN Appl. No. 119810

Column: 100 x 1 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: A) methanol, B) water
15% A — 80% Ain 9 min (15 min) = 15% Aiin
1 min; injection after 7 min
Flow rate: 60 pL/min
Detection: MS
Injection volume: 1 pL
Peaks
1. Chloramphenicol (CAP)
1 — TIC
— m/z 321
— m/z323

¢) Honey spiked with 0.2 pug/kg CAP

b) Blind value of a honey sample

a) Chloramphenicol standard !

10 15 20 min

S. Oepkemeier, H.D. Winkler, GIT 46 (2002) 982-985.

Separation of theobromine, vanillin and caffeine
MN Appl. No. 119920

Column: 125 x 4 mm NUCLEODUR® Sphinx RP, 5 ym
Eluent: methanol — 1.25 % acetic acid (20:80, v/v)
Flow rate: 1 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 0.8 pL
Peaks:
1. Theobromine
2. Caffeine
3. Vanillin
3
2
1
[ I I I I T 1
0 2 4 6 8 10 min
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Alkaline tannic acid mixture
MN Appl. No. 120450

Column: 250 x 4.6 mm NUCLEODUR® C,4 Pyramid, 5 ym
Eluent: A) 0.425 % H3PO,, pH 1.4, B) acetonitrile
5% B —25% B in 15 min (5 min) = 5% Bin
2 min (3 min)
Flow rate: 0.8 mL/min
Detection: UV, 275 nm (optimized for gallic acid)
Injection volume: 10 L
Peaks:
1. Gallic acid
1
T T T 1
0 10 min
Soft drink additives
MN Appl. No. 118560
Column: 150 x 4.6 mm NUCLEODUR® 100-5 C,4 ec
Eluent: 20 mM KH,PO,, pH 3 — acetonitrile (5:1, v/v)
Flow rate: 1.9 mL/min
Temperature: 25°C
Detection: UV, 220 nm
Injection volume: 10 pL
Peaks:
1. Ascorbic acid (acidic)
2. Acesulfame K
3. Saccharin
4. Caffeine (basic)
5. Aspartame
6. Quinine (strongly basic)
7. Vanillin
8. Sorbic acid  (acidic)
9. Benzoic acid (acidic)

Soft drink samples were degassed
for 5 min and injected undiluted.

Coca Cola™ light

L]

ul\ Coca Cola™ decaffeinated

Schweppes™ Bitter Lemon
1 6 7
6

234 5
2

-

standard

r
0

For fast separation of sweeteners on NUCLEODUR® 100-5 C,5 ec
see appl. 117940 at www.mn-net.com.

www.mn-net.com

WIN

Food analysis

Sweeteners
MN Appl. No. 123750

Column: 150 x 4.6 mm NUCLEODUR® C,g HTec, 5 um
Eluent: A) acetonitrile, B) 25 mM KH,PO,, pH 3.5
15% A (2.5 min) = 25% Ain 9.5 min (3 min)
Flow rate: 1.3 mL/min
Temperature: 40 °C
Detection: UV, 220 nm
Injection volume: 5 uL
Concentration: 0.1 mg/mL each
Peaks:
1. Acesulfame K
2. Saccharin
3. Aspartame
4. Benzoic acid
5. Sorbic acid
6. Dehydroacetic acid
1| |2
4
6
3
U 5
[ T T 1
0 5 10 min

Preservatives
MN Appl. No. 124590

Column: 150 x 3 mm NUCLEODUR® PolarTec, 3 um
Eluent: A) acetonitrile, 0.1 % TFA, B) water, 0.1 % TFA

20% A —50% Ain 12 min — 65% Ain 2 min —

95% Ain 6 min
Flow rate: 0.9 mL/min
Temperature: 45 °C
Detection: UV, 220 nm
Injection volume: 5 pL
Peaks:
1. Benzyl alcohol 8. Ethyl paraben
2. Phenoxyethanol 9. Propyl paraben
3. Dehydroacetic acid 10. Isobutyl paraben
4. p-Anisic acid 11. Butyl paraben
5. Methyl paraben 12. Irgasan
6. Salicylic acid 13. 3,3,4-Triclocarbanilid
7. Benzoic acid

2
: 7 12
3 5 9
6|8 10 1 13
4
A I L B I N IO FR N I
0 2 4 6 8 10 12 14 16 18 min

M
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—— Applications

Food dyes
MN Appl. No. 122500/122510
Column: 250 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: A) acetonitrile, B) 20 mM KH,PO,, pH 5

95% B — 50 % B in 20 min — 20 % B in 5 min
—95% B in 1 min (4 min)

Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm

Injection volume: 5 pL

Peaks application 122510

1. Ponceau 6R (E 126)

2. Ponceau 4R (E 124)

3. Azorubine (E 122)

4. Erythrosine (E 127)

5. Fast Red E

Peaks application 122500
1., 2. Tartrazine (E 102)

3. Fast Yellow

4.-6. Quinoline yellow (E 104)
7. Yellow orange S (sunset yellow CFC, E 110)

3
2
1
4
5
3
Appl.
122510
7
4
6
T
5 Appl.
\ 122500
\ I I \
0 5 10 min
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Acrylamide, methacrylamide and methacrylic acid
MN Appl. No. 123010

Column: 125 x 4 mm NUCLEODUR® HILIC, 5 pm
Eluent: acetonitrile — 0.1 % formic acid (98:2, v/v)
Flow rate: 0.6 mL/min
Temperature: 22°C
Detection: UV, 210 nm
Injection volume: 0.5 pL
Peaks:
1. Methacrylamide
2. Acrylamide
3. Methacrylic acid
2
1
3
T T T T T T T
0 1 2 3 4 5 min

Patulin and hydroxymethylfurfural in apple juice
MN Appl. No. 121800

Column: 250 x 4 mm NUCLEODUR® C, Gravity, 5 um
+ 8 x 4 mm guard column
Sample prep.:  see appl. 121800 at www.mn-net.com

Eluent: water — acetonitrile (95:5, v/v)
Flow rate: 1.5 mL/min

Detection: UV, 276 nm

Injection volume: 10 pL

Peaks:

1. Hydroxymethylfurfural

2. Patulin

standard

[ I T I T T
0 2 4 6 8 min

Courtesy of A. Gessler, Wesergold Getrankeindustrie GmbH & Co.
KG, Rinteln, Germany.

www.mn-net.com @



Melamine and cyanuric acid

MN Appl. No. 123070

Column: 125 x 2 mm NUCLEODUR® HILIC, 5 um

Eluent: acetonitrile — 10 mM ammonium formate, pH 4
(90:10, v/v)

Flow rate: 0.2 mL/min

Temperature: 25°C

Detection:
Injection volume: 2 pL
Peaks:

UV, 210 nm and MS (TIC)

1. Melamine (10 pg/mL)
2. Cyanuric acid (490 pg/mL)

MS (TIC)
UV (210 nm)

0 1 2 3 4 5 min
MN Appl. No. 123090
Column: 125 x 4 mm NUCLEODUR® HILIC, 5 um
Eluent: acetonitrile — 10 mM ammonium formate, pH 4
(90:10, viv)
Flow rate: 0.6 mL/min

Temperature: 25°C

Detection: MS
Injection volume: 1 uL
Peaks:

1. Melamine in milk (100 pg/injection)

@ www.mn-net.com

Food analysis

Creatinine and creatine
MN Appl. No. 123000

Column: 125 x 2 mm NUCLEODUR® HILIC, 3 um
Eluent: acetonitrile — 10 mM ammonium acetate, pH 4
(70:30, v/v)
Flow rate: 0.2 mL/min
Temperature: 25°C
Detection: MS
Injection volume: 5 pL (30 ng/pL)
Peaks:
1. Creatinine
2. Creatine
1
2
T T T 1
0 2 4 min

For UV detection see appl. 122990 at www.mn-net.com.

Separation of urea, biuret and cyanuric acid
MN Appl. No. 120440

Column: 250 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
Eluent: water (100 %)

Flow rate: 1 mL/min

Detection: UV, 190 nm

Injection volume: 10 pL

Peaks:

1. Urea (0.5 mg/mL) urea o

2. Biuret (0.09 mg/mL) -

3. impurity in biuret
4. Cyanuric acid (0.05 mg/mL)
cyanuric acid ~ OH

s
o N on
cyanuric
acid hydrolase
2
1 biuret (o) o
H,N™ N HJ\ NH,
4
3
T T 1
0 5 min

Courtesy of C. Greve, Institute of Chemical Engineering, University

of Clausthal, Germany.
Mk a7




—— Applications

Amino acids as OPA derivatives
MN Appl. No. 118450

Column: 250 x 4 mm NUCLEODUR® 100-5 C,4 ec
Eluent: A) methanol — acetonitrile (50:50, v/v), B) Na acetate buffer pH 6.5 + 5% A)
100% B (2.9 min) = 95% B in 3.1 min = 85% B in 11 min — 83 % B in 3 min — 70% B in 10 min — 62% B in 8 min — 35% B in
7 min = 0% B in 1 min (2 min) — 80 % B in 0.5 min (2.5 min) — 100 % B in 0.1 min
Flow rate: 1 mL/min
Detection:  fluorescence,
Aex 230 NM, A, 450 NM
Peaks:
Aspartic acid 2
Glutamic acid
Asparagine
Serine
Glutamine 16
Histidine |17
Glycine 12 | 19
Alanine 7 !
. Arginine 3 4 8
10. y-Aminobutyric acid 1
11. Tyrosine 10
12. Valine
13. Methionine
14. Norvaline (int. std.)
15. Tryptophan U

16. Phenylalanine AJ
17. Isoleuci DJ U
soleucine A |

18. Leucine w

19. Lysine ! T 1 1 1 1
0 10 20 30 40 min

15

© IO & WMo =

Courtesy of Mr. Zircher, Technical University of Munich, Chair of Brewing Technology, Freising Weihenstephan, Germany.
For separation of amino acids also see appl. 120510 at www.mn-net.com.

Determination of physiological amino acids from supernatants of cell cultures
MN Appl. No. 118980

Column: 250 x 4 mm NUCLEODUR® C,5 Gravity, 3 um
Sample preparation: supernatants from cell cultures are deproteinated, derivatized with phenylisothiocyanate and filtered
Eluent: A) 70 mM sodium acetate, pH 6.5, 2.5 % acetonitrile, 1 ppm EDTA; B) acetonitrile — water — methanol (45:40:15, v/v/v)

3% B (2 min) = 7.5% B in 16 min (8 min) — 44 % B in 49 min
(washing: 100 % B for 10 min; equilibration: 3 % B for 5 min)
Flow rate: 0.8 mL/min
Temperature: 47 +1°C
Detection: UV, 254 nm
Injection volume: 40 pL
Peaks:
1. 4-Hydroxyproline 0 1
2. Serine 12
3. Glutamine
4. Histidine 7 8
5. Citrulline (5.90 pmol/L) 13
6
7
8
9

3

. Threonine
Arginine (504.33 pumol/L)
. Tyrosine
. Valine
10. Methionine
11. Isoleucine

12. Leucine 14
13. Phenylalanine 1 5
14. Tryptophan

15. Ornithine (143.54 pumol/L) ‘ \ \ \ \ ‘ \ \ —
10 20 30 40 50 60 70 min
R =reagents

Citrulline, arginine and ornithine were determined quantitatively.

o —

Courtesy of Dr. J. Weinreich, Center for Medical Research, Clinic for General Surgery, University Clinical Center, Tiibingen, Germany.
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Aromatic amino acids and histamine
MN Appl. No. 122980

Column: 125 x 4 mm NUCLEODUR® HILIC, 3 um

Eluent: acetonitrile — 100 mM ammonium acetate, pH 4
(75:25, vIv)

Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 218 nm

Injection volume: 0.5 L

Peaks:

1. Phenylalanine
2. Phenylglycine
3. Tyrosine

4. Histamine

5. Histidine

0 2 4 6 8 min

Nucleic acid bases
MN Appl. No. 124672

Columns: 150 x 3 mm NUCLEODUR® PolarTec, 5 pm
150 x 3 mm Waters SymmetryShield™ RP18, 5 um
Eluent: 30 mM KH,PO,, pH 3.0
Flow rate: 0.5 mL/min
Temperature: 30 °C
Detection: UV, 220 nm
Injection volume: 1 L, 3 pL
Peaks:
1 1. Cytosine
2. Uracil
3. Adenine
1 4. Guanine
5. Thymine
2
3
5
5
2/|3
4
4
L [ Y B
0 1 2 3 4 5 6 7 min

Separation of all five nucleic acid bases just on NUCLEODUR®
PolarTec

@ www.mn-net.com

Biological and natural compounds

Nucleic acid bases
MN Appl. No. 119140

Column: 250 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
Eluent: A) 50 mM NH,H,PO,, pH 2.5, B) acetonitrile
100% A (2.5 min) — 90% A in 10 min
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 3 pL
Peaks:
1. Cytosine
2. Adenine 3
3. Uracil 2
4. Thymine
1
4
e S
T T T 1
0 4 8 min
MN Appl. No. 122950
Column: 125 x 4 mm NUCLEODUR® HILIC, 5 pm
Eluent: acetonitrile — 5 mM ammonium acetate
(80:20, v/v)
Flow rate: 0.3 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Peaks:
1. Thymine
2. Uracil
3. Adenine
4. Cytosine
5. Guanosine
3
2
5
4
1
T T T T T T T T T
0 2 4 6 8 10 12 14 16 min
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—— Applications

Column:
Eluent:

Gradient:
Flow rate:
Temperature:
Detection:
Peaks:

1. Quinine

2. Scopolamine
3. Brucine

4. Strychnine
5. Atropine

6. Papaverine
7. Noscapine

Column:
Eluent:

Flow rate:
Temperature:
Detection:

Determination of quinine in cinchona bark

A) 20 mM NH,H,PO,, pH 2
B) acetonitrile

10% B — 30% B in 15 min
1 mL/min

30 °C

UV, 210 nm

Quinine alkaloids
MN Appl. No. 117960

125 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
A) methanol, B) 20 mM KH,PO,, pH 2.5
90% B — 70% B in 4 min = 30% B in 7 min

1.3 mL/min
25°C
UV, 240 nm

Injection volume: 10 pL

Peaks:

1. Chloroquine
2. Quinine

3. Mefloquine

-50 -

min

MN Appl. No. 118580
125 x 4 mm NUCLEODUR® C, Gravity, 5 um

-

Column:
Eluent:
Flow rate:

Steroids
MN Appl. No. 118540

1.0 mL/min

Temperature: 25°C

Detection:

UV, 240 nm

Peaks:

1.
2.
3.

4.

Cortisone
Hydrocortisone
Hydrocortisone
21-acetate
6a-Methyl-113-
hydroxyprogesterone

. 6a-Methyl-17a-

hydroxyprogesterone

. 6a-Methyl-17a-

hydroxyprogesterone
acetate

cinchona bark

standard

125 x 4 mm NUCLEODUR® Cg Gravity, 5 um
acetonitrile — water (60:40, v/v)

www.mn-net.com

10 min
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Column:
Eluent:

Flow rate:

Steroids
MN Appl. No. 122530
125 x 4 mm NUCLEODUR® C,4 Gravity, 5 pm
A) acetonitrile, B) water
70% B (7 min) = 20% B in 16 min = 70% B in
2 min
1.0 mL/min

Biological and natural compounds

Steroids
MN Appl. No. 123710

Temperature: 25°C
Detection: UV, 240 nm
Injection volume: 3 pL
Peaks:

. Cortisone

. Prednisolone

. 6a-Methylprednisolone

. Dexamethasone

. Corticosterone 9
. Hydrocortisone

. 17a-Hydroxycortisone
. Progesterone

. Deoxycorticosterone

O©CONOOOTA~WN =

Steroids
MN Appl. No. 118550
125 x 4 mm NUCLEODUR® 100-5 Cq ec
A) water, B) methanol
20% B (1 min) = 35% B in 10 min (3 min) —
60 % B in 6 min (5 min)
1.0 mL/min

Column:
Eluent:

Flow rate:
Temperature: 30 °C
Detection: UV, 230 nm
Injection volume: 10 pL (each ~10-50 pg/mL)
Peaks:
Estriol
Prednisolone
Cortisone 8
Testosterone
6a-Methyl-11p-
hydroxyprogesterone
6a-Methyl-17a-
hydroxyprogesterone 10
7. 6a-Methyl-17a- 3
hydroxyprogesterone
acetate 2
8. Estradiol
9. Estrone
10. Progesterone

aoroN~

o

www.mn-net.com
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Column: 125 x 4 mm NUCLEODUR® C,4 HTec, 5 um
Eluent: A) acetonitrile, B) water
70% B — 60 % B in 5 min (5 min) — 35% B in
5 min (5 min)
Flow rate: 1.0 mL/min
Temperature: 35°C
Detection: UV, 254 nm
Injection volume: 10 pL
Peaks:
1. Estriol 6. Estrone
2. Prednisolone 7. 6a-Methyl-11p-hydroxyprogesterone
3. Cortisone 8. 6a-Methyl-17a-hydroxyprogesterone
4. Estradiol 9. Progesterone
5. Testosterone
5
9
2 8
7
3
1
6
[ I I I I I I ! I I
0 2 4 6 10 12 14 16 min

Hydroxytestosterones from cytochrome P450
MN Appl. No. 122140

50 x 2 mm NUCLEODUR® C,g Isis, 1.8 um
A) water + 0.1 % formic acid; B) acetonitrile —

methanol + 0.3 % formic acid
75% A —=60% Ain 1.1 min — 0% Ain 0.05 min,
— 75% Ain 0.05 min (0.95 min)

Colum:

Eluent:

Flow rate: 0.9 mL/min
Temperature: 70 °C
Detection: LC-MS/MS
Peaks:

1. 6p3-Hydroxytestosterone
2. 7o-Hydroxytestosterone

0.0




—— Applications

Catecholamines
MN Appl. No. 123030

Analysis of aflatoxins from baby food
MN Appl. No. 120780

Column: 250 x 4 mm NUCLEODUR® HILIC, 3 um Column: 250 x 4 mm NUCLEODUR® 100-5 C,4 ec
Eluent: acetonitrile — 25 mM ammonium formate, pH 3 Eluent: methanol — acetonitrile — water (26:17:57, v/v/v)
(75:25, vIv) with 119 mg KBr and 100 pL HNO; (65 %) per liter
Flow rate: 0.8 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Detection: fluorescence, Ag, 362 NM, Aoy, 440 Nm,
Detection: UV, 218 nm post column derivatization in a CoBrA cell
Injection: 5 uL, 30 ng/pL (Dr. Weber Consulting Kift)
Peaks: Injection volume: 100 pL
1. Norephedrine Peaks:
2. Dopamine 1. Aflatoxin G,
3. Adrenaline 2. Aflatoxin G 3
4. L-DOPA 3. Aflatoxin B,
3 4. Aflatoxin B4
4
1 2
71 7 T 1 T T [ T T T 1 T T T [ T T T [ T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 min 5 10 15 min
Catecholamines Analysis of mycotoxins
MN Appl. No. 117930 MN Appl. No. 119800
Column: 125 x 4 mm NUCLEODUR® C,4 Gravity, 5 um Column: 250 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: 100 mM NaH,PO,, pH 3.0 Guard column: 8 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Flow rate: 0.8 mL/min Eluent: acetonitrile — water (45:55, v/v),
Temperature: 25°C 2 mL conc. H3PO,/L, adjusted to pH 2.6 with
Detection: UV, 254 nm NaOH
Injection volume: 5 pL Flow rate: 0.9 mL/min
Peaks: 1 2 Detection: fluorescence 273 nm and 455 nm
1. Norephedrine Injection volume: 40 pL (7.5 ng of each substance)
2. Adrenaline Peaks:
3. Dihydroxyphenylalanine 1. p-Zearalenol
4. Hydroxytyramine 2. a-Zearalenol
5. Tyrosine 3. Zearalenone
4 5 2
3
3
il ]
I T T T T T - L B B B B S B
0 2 4 6 min 0 5 10 15 min
Courtesy of K.H. Ueberschar, Federal Agricultural Research Centre,
Institute of Animal Feed, Celle, Germany.
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Dexa- and betamethasone
MN Appl. No. 121170

Column: 250 x 4 mm NUCLEODUR® Cg Isis, 5 um
Eluent: acetonitrile — water (30:70, v/v)

Flow rate: 1 mL/min

Temperature: 25°C

Detection: UV, 260 nm

Injection volume: 5 pL

Peaks:

1. Betamethasone
2. Dexamethasone

Determination of iso-alpha-acids, alpha- and beta-
acids in isomerized hop pellets
MN Appl. No. 121100

Column: 125 x 4 mm NUCLEODUR® 100-5 C,5 ec

Eluent: A) methanol, B) methanol — water — H;PO,
(75:24:1, viviv); 100% B (17 min) — 65% B in
8 min — 100 % B in 5 min

Flow rate: 1.0 mL/min

Temperature: 35°C

Detection: UV, 9 min 270 nm, then 314 nm

Peaks:

1. Isocohumulone 5

2. Isohumulone

3. Isoadhumulone

4. Cohumulone

5. ad- + n-humulone 4

6. Colupulone 6

7. ad- + n-lupulone 7

0 10 20 min

M. Biend! et al., European Brewery Convention, J. of the Institute of
Brewing 110 (2004) 242—243.

www.mn-net.com

Biological and natural compounds

Sunscreen ingredients
MN Appl. No. 121500

Column: 125 x 4 mm NUCLEODUR® 100-5 C,q ec
Eluent: methanol — 0.5 % H;PO, (82:18, v/v)
Flow rate: 1.0 mL/min

Temperature: 42 °C

Detection: UV, 300 nm

Injection volume: 10 pL

Peaks:

1

. Benzimidazolecarboxylic acid

2. Benzophenone-3

ONO O~ W

. 4-Methylbenzylidine camphor

. Octocrylene

. Ethylhexyldimethyl PABA

. Ethylhexyl methoxycinnamate

. Butyl methoxydibenzoylmethane (BMDBM)
. Ethylhexyl salicylate

2

For separation on Cg Gravity see appl. 122660 at www.mn-net.com.

Sunscreen ingredients
MN Appl. No. 123640

Column: 125 x 4 mm NUCLEODUR® C, HTec, 5 um
Eluent: methanol — 100 mM ammonium acetate, pH 4.5
(80:20, v/v)
Flow rate: 0.9 mL/min
Temperature: 35°C
Detection: UV, 275 nm
Injection volume: 12 pL
Peaks:
1. Benzophenone
2. 4-Methylbenzylidine camphor
3. Uvinul Plus
4. Octocrylene
5 5. Ethylhexyldimethyl PABA
6. Ethylhexyl methoxycinnamate
7. Ethylhexyl salicylate
6
1 4
5
3 7
A u\_J
0 S 5‘ 1‘0 1‘5 ‘ ml‘n
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—— Applications

Water-soluble vitamins
MN Appl. No. 124570

Column: 150 x 3 mm NUCLEODUR® PolarTec, 5 um

Eluent: A) 25 mM KH,PO,, pH 3.0, B) acetonitrile
10% B (3 min) — 40% B in 12 min

Flow rate: 0.7 mL/min

Temperature: 30 °C

Detection: UV, 220 nm

Injection volume: 5 uL

Peaks:

1. Vitamin B,

2. Vitamin Bg

Water-soluble vitamins
MN Appl. No. 119770

Column: 125 x 4 mm NUCLEODUR® C,4 Pyramid, 5 um
Eluent: A) water, 15 mM heptanesulfonic acid (Na salt),
25 mM NaH,PO,, 0.25 % CH;COOH, 0.005 %
triethylamine (pH 3.5),
B) acetonitrile — water (40:60, v/v), 15 mM hep-
tanesulfonic (Na salt), 0.25 % CH;COOH, 0.005 %
triethylamine (pH ~ 3.5);
multistep gradient:
0% B (5 min) =10% B in 2.5 min - 25% B in
2.5 min = 50% B in 8 min — 70% B in 7 min —

3. Panthotenic acid 0% Bin 1 min
4. p-Aminobenzoic acid Flow rate: 1.0 mL/min
5. Vitamin B, Temperature: 25°C
Detection: UV, 254, 275 and 361 nm
2 Injection volume: 10 uL
Peaks:
1. Nicotinic acid (0.12 mg/mL)
5 2. Nicotinamide (0.12 mg/mL)
4 3. 4-Aminobenzoic acid (0.03 mg/mL)
4. Folic acid (0.24 mg/mL)
1 5. Vitamin Bg (pyridoxine hydrochloride, 0.06 mg/mL)
6. Vitamin B, (riboflavin, 0.012 mg/mL)
3 7. Vitamin B, (thiamine hydrochloride, 0.06 mg/mL)
8. Rutin (0.012 mg/mL)
orange curves: vitamin test mixture (in eluent A)
R blue curves: multivitamir_1 juice (undiluted)
T 2 4 6 8 10 12 min both detected at three different wave lengths
2
Water-soluble vitamins 1
MN Appl. No. 122970 1
Column: 125 x 4 mm NUCLEODUR® HILIC, 3 um
Eluent: A) acetonitrile, B) 25 mM ammonium acetate, pH 4 6 7 8
80% A (1 min) = 70% Ain 1 min (11 min) 45
Flow rate: 1.0 mL/min
Temperature: 25 °C 254 nm
Detection: UV, 254 nm
Injection volume: 30 pL
Peaks:
1. Nicotinamide
2. Vitamin B; (vitamin Bg, vitamin H, biotin)
3. Vitamin Bg (pyridoxine)
4. Vitamin C (ascorbic acid)
5. Vitamin B;, 1
(cyanocobalamine)
6. Vitamin B,
(thiamine)
,}\ 275 nm
361 nm
T T T T T ‘\ T I T T T T 1
0 2 4 6 min 0 5 10 15 20 min
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Water-soluble vitamins
MN Appl. No. 122450
Column: 125 x 4 mm NUCLEODUR® C,4 Pyramid, 5 um
Eluent: A) 50 mM KH,PO,, pH 3,
B) methanol — acetonitrile (70:30, v/v)
0% B (6 min) = 15% B in 2 min - 35% B in

10 min (5 min)
Flow rate: 0.6 mL/min
Temperature: 40 °C
Detection: UV, 218, 254 and 275 nm
Injection volume: 10 pL

Peaks:

1. Vitamin B, (thiamine)

. Pyridoxamine

. Vitamin C (ascorbic acid)

. Pyridoxal

. Vitamin Bg (pyridoxine)

. Vitamin By (viamin M, folic acid)

. Vitamin B;, (cyanocobalamine)

. Vitamin B; (vitamin Bg, vitamin H, (+)-biotin)
. Vitamin B, (riboflavin)

O©CoOoONOOhA~WN

1

254 nm

o-
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3
o
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Biological and natural compounds

Fat-soluble vitamins and tocopherols
MN Appl. No. 117890

Column: 250 x 4 mm NUCLEODUR® 100-5 C,4 ec
Eluent: acetonitrile
Flow rate: 1.5 mL/min
Temperature: 30 °C
Detection: UV, 280 nm
Injection volume: 4 uL
Peaks:

1. Vitamin K3

2. Vitamin A

3. Vitamin A acetate .

4. Vitamin D,

5. Vitamin D3

6. Vitamin E

(a-tocopherol)
7. Vitamin E acetate
(a-tocopherol

acetate)
8. Vitamin K|
3 4
2
56 7 8

=

Bl 5T o) el

MN Appl. No. 121160
Column: 125 x 2 mm NUCLEODUR® C4 Isis, 5 um
Eluent: acetonitrile — water (100:5, v/v)
Flow rate: 0.2 mL/min
Temperature: 25°C
Detection: UV, 275 nm
Injection volume: 5 pL
Peaks:
1. Vitamin A 6. y-Tocopherol

2. Vitamin A acetate 7. Vitamin E (a-tocopherol)

3. Vitamin K, 8. Vitamin E acetate (a-tocopherol acetate)
4. Vitamin D, 9. Vitamin K|
5. Vitamin D;

T2

0 5 10 15 20 25 30 35 min

For separation of tocopherols on NUCLEODUR® 100-5 C,; ec see

appl. 117910 at www.mn-net.com.
1 55
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—— Applications

Complexing agents acc. to DIN 38 413-8

MN Appl. No. 119780

Column: 250 x 4 mm NUCLEODUR® C,g Pyramid, 5 um
Eluent: 0.6 mM HNOj, 7.53 mM N(C,Ho)4HSO,,
2.6 mM N(C,H,),OH, 37 uM Fe®*
Flow rate: 0.6 mL/min
Temperature: 20 °C
Detection: UV, 260 nm
Injection volume: 50 pL
2 Peaks:
1. NTA (nitrilotriacetic acid)
2. EDTA (ethylenediaminetetraacetic acid)
3. DTPA (diethylenetrinitrilopentaacetic acid)
Courtesy of H. Albrich, C. Geis, GIU;
Commercial Institute for Environmental
1 Analysis, Teningen, Germany.
3
L L B L L L I L L DL L |
6 10 14 18 min

Ascorbic acid and dehydroascorbic acid

MN Appl. No. 122940

Column: 250 x 4 mm NUCLEODUR® HILIC, 5 um

Eluent: acetonitrile — 100 mM ammonium acetate
(70:30, v/iv)

Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 240 nm

Peaks:

1. Dehydroascorbic acid 2

2. Ascorbic acid

-56 -

Column:
Eluent:

Flow rate:
Temperature:
Detection:

Aromatic acids
MN Appl. No. 121180

125 x 2 mm NUCLEODUR® C,4 Isis, 5 um
methanol — 50 mM KH,PO,, pH 3 (10:90, v/v)
0.25 mL/min

30°C

UV, 254 nm

Injection volume: 5 pL

Peaks:
1. Gallic acid

2. 3,4-Dihydroxybenzoic acid
3. 2,5-Dihydroxybenzoic acid
4. 4-Hydroxybenzoic acid

5. Syringic acid

6. Vanillic acid

[

Column:
Eluent:

Flow rate:
Temperature:
Detection:

1

Organic acids
MN Appl. No. 119290

250 x 4 mm NUCLEODUR® 100-5 CN-RP
25 mM KH,PO,, pH 4.0

0.5 mL/min

30°C

UV, 210 nm

Injection volume: 15 pL

Peaks:

1. Aspartic acid
2. Fumaric acid
3. Maleic acid

25 5 min

www.mn-net.com
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Organic acids
MN Appl. No. 122930

Column: 125 x 4 mm NUCLEODUR® HILIC, 3 um

Eluent: acetonitrile — 200 mM ammonium acetate, pH 6.8
(70:30, v/v)

Flow rate: 1 mL/min

Temperature: 25°C

Detection: UV, 220 nm

Injection volume: 0.5 L

Peaks:

1. Fumaric acid
2. Oxalic acid

3. Citric acid
2
1
3
i T T T T 1
0 2 4 6 8 min
MN Appl. No. 120500
Column: 250 x 4.6 mm NUCLEODUR® C,4 Pyramid, 5 um
Eluent: 20 mM KH,PO,, pH 2.6
Flow rate: 0.7 mL/min
Detection: UV, 210 nm
Injection volume: 20 pL
Peaks:
1. Tartaric acid
2. Malic acid
3. Shikimic acid
4. Lactic acid
5. Acetic acid
6. Citric acid
7. Fumaric acid .
3
1
2 6
4
5
T T T T
0 5 10 min

Also see appl. 119180 at www.mn-net.com.

Pollutants and miscellaneous organics

Organic acids
MN Appl. No. 124562

Columns: 150 x 3 mm NUCLEODUR® PolarTec, 5 pm
150 x 3 mm Waters SymmetryShield™ RP18, 5 um

Eluent: A) acetonitrile, 0.1 % TFA, B) water, 0.1 % TFA
20% A — 60% Ain 12 min

Flow rate: 0.73 mL/min

Temperature: 20 °C

Detection: UV, 254 nm

Injection volume: 5 uL

Peaks:

1. Dihydroxymandelic acid

2. Gallic acid

3. Dihydroxyphenylacetic acid
4. 3,4-Dihydroxybenzoic acid
5. Syringic acid

6. Vanillic acid

7. 3-Hydroxybenzoic acid

8. 2,5-Dihydroxybenzoic acid
9. 2,4-Dihydroxybenzoic acid

] 57
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—— Applications

Nitrophenols
MN Appl. No. 122650

Column: 250 x 4 mm NUCLEODUR® C,4 Gravity, 5 um
Eluent: methanol — 20 mM NaH,PO,, pH 5 (49:51, v/v)
Flow rate: 0.8 mL/min
Temperature: 20 °C
Detection: UV, 235 nm
Injection volume: 2.0 pL
Peaks:
1. p-Nitrophenol
2. o-Nitrophenol
3. 4-Nitro-m-cresol
1 2 4. m-Nitrophenol
5. 3-Nitro-p-cresol
6. 6-Nitro-m-cresol
7. 5-Nitro-o-cresol
6
3
4 5 7
4JM,_J M
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0 5 10 15 20 min

Nitroaromatics EPA 8330
MN Appl. No. 124490/124500

Column: 150 x 3 mm NUCLEODUR?® PolarTec, 5 um
Eluent: Mix A: water — methanol (50:50, v/v)
Mix B: water, 0.1 % formic acid — methanol (45:55,
VIV)
Flow rate: 0.46 mL/min
Temperature: 50 °C, 60 °C
Detection: UV, 254 nm
Injection volume: 5 pL
Peaks Mix A: Peaks Mix B:
1. Octogen (HMX) 9. N-Methyl-N-2,4,6-tetranitro-
2. Hexogen (RDX) aniline (Tetryl)
3. 1,3,5-Trinitrobenzene 10. 4-Amino-2,6-dinitrotoluene
4. 1,3-Dinitrobenzene 11. 2,6-Dinitrotoluene
5. Nitrobenzene 12. 2-Nitrotoluene
6. 2,4,6-Trinitrotoluene 13. 4-Nitrotoluene
7. 2,4-Dinitrotoluene 14. 3-Nitrotoluene
8. 2-Amino-4,6-dinitrotoluene

9

10

0 2 4 6 8 10 min

For separation of Mix A and Mix B in a single run see appl. 124510
at www.mn-net.com.
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Substituted aromatics
MN Appl. No. 119840/119850

Columns: 150 x 4.6 mm NUCLEODUR® C,4 Gravity, 5 um
150 x 4.6 mm NUCLEODUR® Sphinx RP, 5 um
Eluent: methanol — water (55:45, v/v)
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 2 pL
Peaks:
1. Uracil
2. Benzamide
3. Phenol
4. Benzaldehyde
5. Aceto-
phenone
6 2-Nitrophenol
C,s Gravity A . Nitrobenzene
8. Propyl
9 4-hydroxy-
benzoate
9. Toluene
10. Benzo-
phenone
LJ Sphinx RP 11. Xylene
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0 5 10 min

Selectivity comparison of NUCLEODUR® C,g Gravity and Sphinx
RP shows lower hydrophobicity and retention of Sphinx RP for
substituted aromatics like toluene and xylene.

Phenolic compounds
MN Appl. No. 117970

Column: 125 x 4 mm NUCLEODUR® 100-5 C,5 ec
Eluent: methanol — water, 0.1 % H3PO, (40:60, v/v)
Flow rate: 1.0 mL/min
Temperature: 22 °C
Detection: UV, 254 nm
Injection volume: 5 pL

Peaks:

1. Resorcinol

2. Pyrocatechol

3. 4-Methoxyphenol

4. Phenol

5. 2-Methoxyphenol
1 6. 2-Ethoxyphenol

min
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Phenolic compounds
MN Appl. No. 124740

Column: 250 x 3 mm NUCLEODUR® PFP, 5 um
Eluent: A) acetonitrile + 1 % acetic acid
B) water + 1% acetic acid
Gradient: 45% A (7 min) — 70 % A in 2 min (5 min)
Flow rate: 0.6 mL/min
Temperature: 45 °C
Detection: UV, 254 nm
Injection volume: 1 uL
Peaks:
1. Phenol 7. 4-Chloro-3-methylphenol

2. 4-Nitrophenol

3. 2-Nitrophenol

4. 2,4-Dinitrophenol

5. 2-Chlorophenol

6. 2-Methyl-4,6-dinitrophenol

8. 2,4-Dichlorophenol
9. 2,4-Dimethylphenol
10. 2,4,6-Trichlorophenol
11. Pentachlorophenol

2 (4 9
7
5
1"
11| 3|6 10
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Phenolic compounds
MN Appl. No. 124750

Column: 100 x 2 mm NUCLEODUR® PFP, 3 um
Eluent: A) methanol, B) 10 mM ammonium acetate, pH 6.8
5% A —80% Ain 15 min
Flow rate: 0.25 mL/min
Temperature: 18 °C
Detection: UV, 230 nm
Injection volume: 1 pL
Peaks:
1. Uracil
2. Pyrogallol
3. Phloroglucinol
4. Resorcinol
5. Benzamide
5 6. Catechol
7. Phenol
3 8. Nitrobenzene
6
4
2 8
7
1
A L L B B T
0 2 4 6 8 10 12 min

Pollutants and miscellaneous organics

Columns:
Eluent:

Flow rate:
Temperature:
Detection:
Peaks:
o-Cresol

o0k wp~

m-Cresol

3,4-Dimethylphenol
3,5-Dimethylphenol
2,5-Dimethylphenol
2,6-Dichlorophenol

Separation of phenol isomers

MN Appl. No. 124541

100 x 4.6 mm NUCLEODUR® PFP, 5 ym

100 x 4.6 mm Phenomenex Luna® PFP(2), 5 um
acetonitrile, 0.1 % formic acid — water, 0.1 %
formic acid (35:65, v/v)

1.8 mL/min

35°C

UV, 280 nm

7. 2,3-Dichlorophenol
8. 2,4-Dichlorophenol
9. 3,4-Dichlorophenol
10. 2,4-Dibromophenol
11. 3,5-Dibromophenol

3 5

12
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NUCLEODUR® PFP provides under identical conditions a better
separation than Luna® PFP(2). While on Luna® PFP(2) for peaks
10 and 11 only a resolution of 1.27 is obtained, on NUCLEODUR®
PFP the peaks are baseline separated (Rg = 1.56).

-590 -
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—— Applications

Amines
MN Appl. No. 121200

Column: 150 x 4.6 mm NUCLEODUR® C,g Isis, 5 um
Eluent: acetonitrile — 50 mM K,HPO, (40:60, v/v), pH 8
Flow rate: 1 mL/min
Temperature: 25°C
Detection: UV, 254 nm
Injection volume: 8 pL
Peaks:
1. Uracil
2. Pyridine
3. Desethylatrazine
4. 4-Acetylpyridine
5. 4-Ethylaniline
6. N,N-Dimethylaniline
7. 4-Aminoanthraquinone
8. 3,5-Dinitro-(1-phenylethylbenzamide)
4 6
2
5
13 7
8
I T T T T T
0 5 10 15 20 min
Aromatic amines
MN Appl. No. 124800
Column: 250 x 4 mm NUCLEODUR® PFP, 5 um
Eluent: A) methanol, B) 20 mM K,HPO,, pH 3
40% A (5 min) = 70% Ain 10 min (7 min)
Flow rate: 1 mL/min
Temperature: 20 °C
Detection: UV, 254 nm
Injection volume: 1 pL
Peaks:
1. 4-Chloroaniline
2. 4-Nitroaniline
3. 3-Nitroaniline
4. 3-Chloroaniline 6
5. 2-Chloroaniline
6. 2-Nitroaniline
7. 3,4-Dichloroaniline 7 8
8. 4-Chloro-2-nitroaniline 23 4
5
1
\““““‘\““\““\‘\
0 10 15 20 min
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Aromatic aldehydes
MN Appl. No. 117990

Column: 125 x 4 mm NUCLEODUR® 100-5 C,5 ec
Eluent: acetonitrile — water, pH 6.0 (22:78, v/v)
Flow rate: 1.0 mL/min

Temperature: 22°C

Detection: UV, 254 nm

Injection volume: 5 pL (~10-50 pg/mL)

Peaks:

1. p-Carboxybenzaldehyde
2. p-Hydroxybenzaldehyde
3. Vanillin

4. 4-Ethoxyvanillin

5. Benzaldehyde

J

Aromatic ketones
MN Appl. No. 124761

Columns: 250 x 4 mm NUCLEODUR® PFP, 5 um
250 x 4 mm NUCLEODUR® C,g Gravity, 5 um
Eluent: methanol — water (35:65, v/v)
Flow rate: 1.0 mL/min
Temperature: 35°C
Detection: UV, 254 nm
Injection volume: 1 pL
Peaks:

1. o-Methylacetophenone
2. p-Methylacetophenone
3. m-Methylacetophenone

0 5 10 15 20 25 30 35

40 min

Distinct steric selectivity of NUCLEODUR® PFP provides separa-
tion of all three regioisomers, while on NUCLEODUR® C,4 Gravity

baseline separation can't be achieved.

www.mn-net.com

WING



Aromatic ketones
MN Appl. No. 122720/122730

Column: 125 x 2 mm NUCLEODUR® C,4 Gravity, 5 pm
50 x 2 mm NUCLEODUR® C,4 Gravity, 1.8 pm

Eluent: acetonitrile — water (60:40, v/v)

Flow rate: 0.33 mL/min, 1.25 mL/min

Temperature: 25°C

Detection: UV, 230 nm

Peaks:

1. Acetophenone

2. Eugenol

3. Propiophenone

4. Butyrophenone

5. Benzophenone

6. Valerophenone

5 6
4
5 um
0 i 2 3 min
MN Appl. No. 117980
Column: 125 x 4 mm NUCLEODUR® 100-5 C,g ec
Eluent: acetonitrile — water (60:40, v/v)
Flow rate: 1.0 mL/min
Temperature: 22°C
Detection: UV, 230 nm
Injection volume: 2 pL (~10-50 pg/mL)
Peaks:

1. Acetophenone
2. Propiophenone
3. Butyrophenone
4. Benzophenone
5. Valerophenone

Pollutants and miscellaneous organics

Furfurol and related compounds in transformer
oil in accordance with DIN EN 61198-B
MN Appl. No. 121662

Column: 125 x 4 mm NUCLEODUR® 100-5 C,5 ec
Sample prep.:  SPE see appl. 304180 at www.mn-net.com
Eluent: methanol — water (10:90, v/v)

Flow rate: 2.0 mL/min

Detection: UV, 220, 276, 286 and 292 nm

Peaks:

1. 5-Hydroxymethyl-2-furfurol
2. 2-Furfuryl alcohol

3. 2-Furfurol

4. 2-Acetylfuran

5. 5-Methyl-2-furfurol

1

0 5] 10 min

A. Heiseler et al., GIT (2004) 504-505

PAHSs from tar
MN Appl. No. 120740

Column: 150 x 4.6 mm NUCLEODUR® C,4 Gravity, 5 um
Sample prep.:  see Appl. 120740 at www.mn-net.com
Eluent: A) water, B) acetonitrile

60 % B (3 min) — 100 % B in 27 min
Flow rate: 1.0 mL/min
Detection: UV, 220 nm
Peaks:
1. Naphthalene 9. Benz[a]anthracene
2. Fluorene 10. Benzol[blfluoranthene
3. Acenaphthylene 11. Benzolk]fluoranthene
4. Phenanthrene 12. Benzo[a]pyrene
5. Anthracene 13. Dibenz[ah]anthracene
6. Fluoranthene 14. Indeno[1,2,3-cd]pyrene
7. Pyrene 15. Benzo[ghi]perylene
8. Chrysene

. 6

2+3
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—— Applications

Organophosphorus herbicides
MN Appl. No. 120490

Column: 250 x 3 mm NUCLEODUR® C,4 Gravity, 5 um

Sample prep.:  for SPE see Appl. 303780 at www.mn-net.com;
derivatization with FMOC-CI

Eluent: A) acetonitrile, B) H;PO,, pH 1.2
30% A — 35% Ain 27 min — 90 % Ain 3 min
(6 min) — 30% Ain 2 min (7 min)

Flow rate: 0.5 mL/min
Temperature: 30 °C
Detection: fluorescence, Agy 263 NM, Agy, 317 NM
Peaks: 1 5
1. Glyphosate
2. AMPA (aminomethyl-
phosphonic acid)
3. Glufosinate
3
6 é 1‘0 1‘5 2b min

Courtesy of Mr. Schussler, Mrs. Mikler, Bavarian State Agency for
Water Management, Munich.

MN Appl. No. 122190

Column: 250 x 4 mm NUCLEODUR® 100-5 NH,-RP
Sample prep.:  derivatization with FMOC, concentration of each
pesticide 0.3 mg/mL

Eluent: acetonitrile — 50 mM KH,PO,, pH 4.6 (60:40, v/v)
Flow rate: 0.8 mL/min

Temperature: 40 °C

Detection: UV, 254 nm

Injection volume: 5 pL

Peaks:

1. AMPA

2. Glyphosate
3. Glufosinate

1
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Pesticides from soil
MN Appl. No. 119890

Column: 250 x 4 mm NUCLEODUR® 100-3 C; ec

Eluent: A) water, B) acetonitrile,
10% B — 25% B in 10 min - 30% B in
10 min (5 min) — 40 % B in 20 min — 50% B in
20 min (10 min)

Flow rate: 0.8 mL/min

Temperature: 35°C

Detection: UV, 230 nm

Peaks:

1. Metamitron

2. Desethylatrazine

3. Hexazinone

4. Metoxuron

5. Simazine

6. Cyanazine

7. Methabenzthiazuron (Tribunil®)

8. Chlortoluron

9. Atrazine

10. Monolinuron

11. Isoproturon

12. Diuron

13. Metobromuron

14. Metazachlor

15. Sebuthylazine

16. Dichlobenil

17. Terbuthylazine

18. Linuron

19. Chloroxuron

20. Propyzamid

21. Terbutryn

22. Metolachlor

a) Pesticide standard

b) Soil sample 9

2

20

20 40 60 min

Courtesy of E. Marek, LUFA Center for Analyses, Minster, Germany.

Also see appl. 118010 at www.mn-net.com.
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Flow rate: 0.7 mL/min
Temperature: 35°C
Detection: UV, 218 nm
Injection volume: 50 uL
Peaks:

1. Desisopropylatrazine

2. 2,4-Dichlorobenzamide
3. Desethylatrazine

4. Hexazinone

5. Metoxuron

6. Dicamba

7. Bromacil

8. Simazine

9. Desethylterbuthylazine
10. Cyanazine

11. Methabenzthiazuron
12. Chlortoluron

13. Bentazone

14. Atrazine J

15.2,4-D

16. Metalaxyl

17. Monolinuron
18. MCPA

19. Isoproturon
20. Diuron

21. Metobromuron
22. Metazachlor
23. Sebuthylazine
24. Dichlorprop
25. Mecoprop

26. Propazine

27. Dimefuron

28. Terbuthylazine
29. Linuron

30. Metolachlor

Courtesy of C. Geis, GIU;
Commerecial Institute for
Environmental Analysis,
Teningen, Germany.

Pollutants and miscellaneous organics

Pesticides

MN Appl. No. 120481: triazines

MN Appl. No. 120482: phenylurea derivatives
MN Appl. No. 120483: phenoxycarboxylic acids
MN Appl. No. 120485: 21 pesticides

Column: 250 x 4 mm NUCLEODUR® 100-3 C4 ec with 8 x 4 mm guard column
Eluent: A) acetonitrile, B) 20 MM KH,PO, + 1 mL conc. H3zPO,, 85% B (5 min) — 47 % B in 60 min

~

10

26

28
27

29

Appl. 120481

UL

Appl. 120482

15 4g 24

12+13 Appl. 120483

Appl. 120485

@ www.mn-net.com
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—— Applications

Herbicides Perfluorinated surfactants in water
MN Appl. No. 123050/123060 MN Appl. No. 121590
Column: 125 x 2 mm NUCLEODUR® HILIC, 3 um Column: 125 x 2 mm NUCLEODUR® Sphinx RP, 3 pm
Eluent: acetonitrile — 50 mM ammonium formate, pH 3.2 Sample prep.:see appl. 121590 at www.mn-net.com
(80:20, v/v) Eluent: A) 10 mM NH, acetate in water — methanol (75:25,
Flow rate: 0.3 mL/min v/v); B) 10 mM NH, acetate in acetonitrile — methanol
Temperature: 45 °C (75:25, viv); 10% B — 30% B in 3 min — 55% B in
Detection: UV, 254 and 308 nm; MS 8 min — 70% B in 4 min
Injection volume: 1 uL, 0.5 mg/mL Flow rate: 0.3 mL/min; temperature 50 °C
Peaks: Detection: LC-MS-MS; injection volume 50 pL
1. Paraquat Peaks:
2. Diquat 1. Perfluorobutanoic acid 7. Perfluorooctanoic acid
] 2. Perfluoropentanoic acid 8. Perfluorononanoic acid
3. K perfluorobutanesulfonate 9. K perfluorooctanesulfonate
4. Perfluorohexanoic acid 10. Perfluorodecanoic acid
2 5. Perfluoroheptanoic acid 11. Perfluoroundecanoic acid
6. K perfluorohexansulfonate 12. Perfluorododecanoic acid
6
7
3
4 5
9
1 2 8 10
11
Appl. 123060 MS U 12
T T T T T 1
0 4 8 12 min
D. Skutlarek et al., Environ Sci Pollut Res 13 (2006) 299-307
Selectivity test
MN Appl. No. 119880
308 nm Column: 125 x 4 mm NUCLEODUR® Sphinx RP, 5 um
ApEN23050 00 0 | 254 nm Eluent: methanol — 25 mM NH,H,PO,, pH 7 (65:35, V/v)
: ‘ ‘ ‘ Flow rate: 1.0 mL/min
0 5 10 min Temperature: 40 °C
Detection: UV, 254 nm
Injection volume: 6 pL
Peaks:
1. Uracil

2. 2,7-Dihydroxynaphthalene
3. 2,3-Dihydroxynaphthalene
4. Ethyl benzoate

5. Lidocaine

6. Biphenyl

7. Acenaphthene
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Test for metal ions in silica adsorbent
MN Appl. No. 118630

Column: 125 x 4 mm NUCLEODUR® Cg Gravity, 5 um
Eluent: methanol — 20 mM KH,PO,, pH 7 (65:35, v/v)
Flow rate: 1.0 mL/min

Temperature: 25°C

Detection: UV, 254 nm

Peaks:

1. 2,7-Dihydroxynaphthalene
2. 2,3-Dihydroxynaphthalene

R

T T
0 1 2 min

The ratio of the asymmetry factors of 2,3-dihydroxynaphthalene (2)
and 2,7-dihydroxynaphthalene (1) is a measure for the metal ion
content of the silica phase, because (2) can form complexes with
metal ions, resulting in broad peaks for this compound.

Dihydroxynaphthalenes
MN Appl. No. 121190

Column: 125 x 4 mm NUCLEODUR® Cy4 Isis, 5 um
Eluent: methanol — 0.5 % H3zPO, (30:70, v/v)

Flow rate: 1 mL/min

Temperature: 30 °C

Detection: UV, 254 nm

Injection volume: 15 pL

Peaks:

1. 1,5-Dihydroxynaphthalene
2. 1,6-Dihydroxynaphthalene
3. 2,7-Dihydroxynaphthalene
4. 1,3-Dihydroxynaphthalene
5. 2,3-Dihydroxynaphthalene

Pollutants and miscellaneous organics

@ www.mn-net.com
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NUCLEODUR® C;5 Gravity

Pore size 110 A; high density octadecyl phase, endcapped, 18% C;

eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm

NUCLEODUR® C,; Gravity, 1.8 pm

EC analytical columns

2 mm ID 760078.20 760079.20 760071.20
3 mm ID 760078.30 760079.30
4 mm ID 760078.40 760079.40

4.6 mm ID 760078.46 760079.46

EC guard columns* 4 x 2 mm: 761901.20

NUCLEODUR® C,5 Gravity, 3 pm

Microbore analytical columns
1 mmID

EC analytical columns

2 mm ID 760080.20
3 mm ID 760080.30
4 mm ID 760080.40
4.6 mm ID 760080.46 760086.46

4 x 2 mm: 761902.20
8 x 3 mm: 761124.30

EC guard columns*
CC guard columns**

NUCLEODUR® C,5 Gravity, 5 pm

Microbore analytical columns
1 mmID

EC analytical columns

2 mm ID 760102.20
3 mm ID 760102.30
4 mm ID 760102.40
4.6 mm ID 760102.46 760106.46

4 x 2 mm: 761903.20
8 x 3 mm: 761125.30

EC guard columns*
CC guard columns**

VarioPrep preparative columns

10 mm ID 762103.100

21 mm ID 762103.210

32 mm ID

40 mm ID

VP guard columns®*** 10 x 8 mm: 762160.80

NUCLEODUR® C,, Gravity, 10 pm

VarioPrep preparative columns
21 mm ID
40 mm ID

VP guard columns®*** 10 x 8 mm: 762160.80

Microbore, EC, and VarioPrep columns in packs of 1, guard columns see page 73

100 mm

760076.20
760076.30
760076.40
760076.46

A—=HF =T ARA—=>3Y

125 mm

4 x 3 mm: 761901.30

717714.10

760084.20
760084.30
760084.40
760084.46

717715.10

760081.20
760081.30
760081.40
760081.46

4 x 3 mm: 761902.30
8 x4 mm: 761124.40

717706.10

760104.20
760104.30
760104.40
760104.46

717707.10

760100.20
760100.30
760100.40
760100.46

4 x 3 mm: 761903.30
8 x4 mm: 761125.40

762109.100
762109.210

10 x 16 mm: 762160.160

10 x 16 mm: 762160.160

150 mm

particle size 1.8 pym

760075.20

particle size 3 ym

717716.10

760083.20
760083.30
760083.40
760083.46

particle size 5 ym

717708.10

760103.20
760103.30
760103.40
760103.46

762100.400

250 mm

717717.10

760082.20
760082.30
760082.40
760082.46

717705.10

760101.20
760101.30
760101.40
760101.46

762113.100
762113.210
762113.320
762113.400

15 x 32 mm: 762163.320

particle size 10 pm

762250.210
762250.400

15 x 32 mm: 762163.320

- 66 -
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—— Packed columns

NUCLEODUR® Cg Gravity

Pore size 110 A; high density octyl phase, endcapped, 11% C;
eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® Cg Gravity, 1.8 pm particle size 1.8 ym
EC analytical columns

2 mm ID 760756.20 760755.20 760760.20 760757.20 760759.20

3 mm ID 760756.30 760755.30 760757.30

4 mm ID 760756.40 760755.40 760757.40

4.6 mm ID 760756.46 760755.46 760757.46

EC guard columns* 4 x 2 mm: 761905.20 4 x 3 mm: 761905.30

NUCLEODUR® Cg Gravity, 5 pm particle size 5 ym
EC analytical columns

2 mm ID 760750.20 760754.20 760751.20 760752.20 760753.20
3 mm ID 760750.30 760754.30 760751.30 760752.30 760753.30
4 mm ID 760750.40 760754.40 760751.40 760752.40 760753.40
4.6 mm ID 760750.46 760749.46 760754.46 760751.46 760752.46 760753.46
EC guard columns* 4 x 2 mm: 761907.20 4 x 3 mm: 761907.30

CC guard columns** 8 x 3 mm: 761754.30 8 x4 mm: 761754.40

VarioPrep preparative columns

10 mm ID 762081.100 762071.100 762070.100
21 mm ID 762081.210 762071.210 762082.210 762070.210
VP guard columns*** 10 x 8 mm: 762097.80 10 x 16 mm: 762097.160

EC and VarioPrep columns in packs of 1, guard columns see right, Microbore columns with NUCLEODUR® Cg Gravity on request!

HPLC column systems from MACHEREY-NAGEL

microbore column EC column VarioPrep column

Microbore columns: On request available in lengths of 40, 60, 100, 125, 150, 200, 250 and 300 mm
and with 0.05, 0.075, 0.1, 0.15, 0.3, 0.4, 0.5, 0.75, 1.0 and 1.5 mm ID.
EC columns: Analytical ready-to-use columns; available dimensions see page 85.
VarioPrep columns: Preparative columns with axially adjustable endfitting; available dimensions see page 88.
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NUCLEODUR® C; Isis

Pore size 110 A; octadecyl phase with high steric selectivity, polymer modification, 20% C;

eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm

NUCLEODUR® C,; Isis, 1.8 pm

EC analytical columns

2 mm ID 760406.20 760405.20 760396.20
3 mm ID 760406.30 760405.30

4 mm ID 760406.40 760405.40

4.6 mm ID 760406.46 760405.46

EC guard columns* 4 x2mm: 761910.20

NUCLEODUR® C,; Isis, 3 pm

Microbore analytical columns

1 mm ID 717760.10

EC analytical columns

2 mm ID 760400.20

3 mm ID 760400.30

4 mm ID 760400.40

4.6 mm ID 760400.46 760397.46
EC guard columns* 4 x2mm:761911.20
CC guard columns** 8 x 3 mm: 761300.30

NUCLEODUR® C,; Isis, 5 pm

Microbore analytical columns

1 mm ID 717770.10

EC analytical columns

2 mm ID 760410.20

3 mm ID 760410.30

4 mm ID 760410.40

4.6 mm ID 760410.46 760416.46
EC guard columns* 4 x2mm:761912.20
CC guard columns** 8 x 3 mm: 761310.30
VarioPrep preparative columns

10 mm ID 762404.100

21 mm ID 762404.210

32 mm ID

40 mm ID

VP guard columns®*** 10 x 8 mm: 762420.80

100 mm 125 mm

760407.20
760407.30
760407.40
760407.46

4 x 3 mm: 761910.30

717761.10 717762.10

760401.20 760402.20
760401.30 760402.30
760401.40 760402.40
760401.46 760402.46

4 x 3 mm: 761911.30
8 x 4 mm: 761300.40

717771.10 717772.10

760415.20 760412.20
760415.30 760412.30
760415.40 760412.40
760415.46 760412.46

4 x 3 mm: 761912.30
8 x4 mm: 761310.40

762405.100
762405.210

10 x 16 mm: 762420.160

Microbore, EC, and VarioPrep columns in packs of 1, guard columns see below

Guard column systems

Guard columns for EC columns with ID 2 mm 3 mm 4 mm

*  Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3)

** ChromCart® guard columns (pack of) CC 8/3 (3) 8/3 (3) 8/4 (3)

Guard columns for VarioPrep columns with ID 8, 10 mm 16,21 mm 32,40 mm

*** VarioPrep guard columns (pack of) VP 10/8 (2) 10/16 (2) 15/32 (1)
VP guard column holder 718251 718256 718253
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150 mm

A—=HF =T ARA—=>3Y

250 mm

particle size 1.8 pm

760409.20

particle size 3 uym

760403.20
760403.30
760403.40
760403.46

760404.20
760404.30
760404.40
760404.46

particle size 5 ym

760413.20
760413.30
760413.40
760413.46

762406.400

760414.20
760414.30
760414.40
760414.46

762403.100
762403.210
762403.320
762403.400

15 x 32 mm: 762422.320

4.6 mm

4/3 (3)

8/4 (3)

= 50 mm

15/50 (1)
718255

www.mn-net.com

Guard column
holder

718966
721359
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—— Packed columns

NUCLEODUR® C,3 Pyramid

Pore size 110 A; octadecyl phase with hydrophilic endcapping, 14% C;
eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® C;5 Pyramid, 1.8 pm particle size 1.8 ym
EC analytical columns

2 mm ID 760271.20 760272.20 760275.20 760273.20 760274.20

3 mm ID 760271.30 760272.30 760273.30

4 mm ID 760271.40 760272.40 760273.40

4.6 mm ID 760271.46 760272.46 760273.46

EC guard columns* 4 x 2 mm:761915.20 4 x 3 mm: 761915.30

NUCLEODUR® C,5 Pyramid, 3 pm particle size 3 ym
Microbore analytical columns

1 mm ID 717740.10 717741.10 717742.10 717743.10 717744.10
EC analytical columns

2 mm ID 760263.20 760264.20 760260.20 760261.20 760262.20
3 mm ID 760263.30 760264.30 760260.30 760261.30 760262.30
4 mm ID 760263.40 760264.40 760260.40 760261.40 760262.40
4.6 mm ID 760263.46 760259.46 760264.46 760260.46 760261.46 760262.46
EC guard columns* 4 x 2 mm: 761916.20 4 x 3 mm: 761916.30

CC guard columns** 8 x 3 mm: 761854.30 8 x4 mm: 761854.40

NUCLEODUR® C;z Pyramid, 5 um particle size 5 ym
Microbore analytical columns

1 mm ID 717722.10 717723.10 717724.10 717725.10
EC analytical columns

2 mm ID 760200.20 760204.20 760201.20 760203.20 760202.20
3 mm ID 760200.30 760204.30 760201.30 760203.30 760202.30
4 mm ID 760200.40 760204.40 760201.40 760203.40 760202.40
4.6 mm ID 760200.46 760205.46 760204.46 760201.46 760203.46 760202.46
EC guard columns* 4 x 2 mm: 761917.20 4 x3 mm: 761917.30

CC guard columns** 8 x 3 mm: 761800.30 8 x 4 mm: 761800.40

VarioPrep preparative columns

10 mm ID 762271.100 762273.100 762272.100
21 mm ID 762271.210 762273.210 762272.210
32 mm ID 762272.320
40 mm ID 762269.400 762272.400
VP guard columns*** 10 x 8 mm: 762291.80 10 x 16 mm: 762291.160 15 x 32 mm: 762293.320

Microbore, EC, and VarioPrep columns in packs of 1, guard columns see right
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NUCLEODUR® PolarTec

A—=HF =T ARA—=>3Y

Pore size 110 A; octadecyl phase with embedded polar group, endcapped, 17 % C;

eluent in column acetonitrile - water

Length — 50 mm 75 mm 100 mm
NUCLEODUR® PolarTec, 3 pm

EC analytical columns

2 mm ID 760473.20 760476.20
3 mm ID 760473.30 760476.30
4 mm ID 760473.40 760476.40
4.6 mm ID 760473.46 760475.46 760476.46
EC guard columns* 4 x2mm: 761981.20

CC guard columns**

NUCLEODUR® PolarTec, 5 pm

EC analytical columns

8 x 3 mm: 761160.30

2 mm ID 760483.20 760486.20
3 mm ID 760483.30 760486.30
4 mm ID 760483.40 760486.40
4.6 mm ID 760483.46 760485.46 760486.46
EC guard columns* 4 x 2 mm: 761982.20

CC guard columns** 8 x 3 mm: 761161.30
VarioPrep preparative columns

10 mm ID 762220.100

21 mm ID 762220.210

32 mm ID

40 mm ID

VP guard columns®*** 10 x 8 mm: 762224.80

10 x 16 mm: 762224.160

EC and VarioPrep columns in packs of 1, guard columns see below

Guard column systems

Guard columns for EC columns with ID

*  Column Protection System (pack of) EC
**  ChromCart® guard columns (pack of) CcC
Guard columns for VarioPrep columns with ID

*** VarioPrep guard columns (pack of) VP
VP guard column holder

-70 -

2 mm

4/2 (3)

8/3 (3)
8,10 mm
10/8 (2)
718251

250 mm

particle size 3 ym

125 mm 150 mm
760477.20 760478.20
760477.30 760478.30
760477.40 760478.40
760477.46 760478.46

4 x 3 mm: 761981.30
8 x4 mm: 761160.40

760479.20
760479.30
760479.40
760479.46

particle size 5 ym

760487.20 760488.20
760487.30 760488.30
760487.40 760488.40
760487.46 760488.46

4 x 3 mm: 761982.30
8 x4 mm: 761161.40

762221.100
762221.210

3 mm
4/3 (3)
8/3 (3)
16,21 mm
10/16 (2)
718256

762222.400

4 mm 4.6 mm
4/3 (3) 4/3 (3)
8/4 (3) 8/4 (3)

32,40 mm > 50 mm
15/32 (1) 15/50 (1)

718253 718255

www.mn-net.com

760489.20
760489.30
760489.40
760489.46

762223.100
762223.210
762223.320
762223.400

15 x 32 mm: 762226.320

Guard column
holder

718966
721359
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—— Packed columns

NUCLEODUR® PFP

Pore size 110 A; pentafluorophenyl-propyl modification, multi-endcapped, 8% C;
eluent in column acetonitrile - water

Length — 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® PFP, 3 pm particle size 3 ym
EC analytical columns

2 mm ID 760443.20 760446.20 760447.20 760448.20 760449.20

3 mm ID 760443.30 760446.30 760447.30 760448.30 760449.30

4 mm ID 760443.40 760446.40 760447.40 760448.40 760449.40
4.6 mm ID 760443.46 760445.46 760446.46 760447.46 760448.46 760449.46
EC guard columns* 4 x2mm:761976.20 4 x 3 mm: 761976.30

CC guard columns** 8 x 3 mm: 761145.30 8 x 4 mm: 761145.40

NUCLEODUR® PFP, 5 pm particle size 5 ym
EC analytical columns

2 mm ID 760453.20 760456.20 760457.20 760458.20 760459.20

3 mm ID 760453.30 760456.30 760457.30 760458.30 760459.30

4 mm ID 760453.40 760456.40 760457.40 760458.40 760459.40
4.6 mm ID 760453.46 760455.46 760456.46 760457.46 760458.46 760459.46
EC guard columns* 4 x2mm:761977.20 4 x 3 mm: 761977.30

CC guard columns** 8 x 3 mm: 761146.30 8 x 4 mm: 761146.40

VarioPrep preparative columns

10 mm ID 762210.100 762211.100 762213.100
21 mm ID 762210.210 762211.210 762213.210
32 mm ID 762213.320
40 mm ID 762212.400 762213.400
VP guard columns®*=** 10 x 8 mm: 762214.80 10 x 16 mm: 762214.160 15 x 32 mm: 762216.320

EC and VarioPrep columns in packs of 1, guard columns see right

Online Application Database - www.mn-net.com/apps

MACHEREY-NAGEL, one of the leading companies for chromatography products and the manufacturer of well
known brands like NUCLEODUR®, NUCLEOSIL®, CHROMABOND®, and OPTIMA® presents its free Online Application
Database!

More than 3000 applications covering:

@ HPLC (NUCLEODUR®, NUCLEOSIL®, ...) @ SPE (CHROMABOND®)

@ GC (OPTIMA®, ..) @ TLC (ADAMANT, ALUGRAM®, ..))
Applications of various fields:

@ Drugs and pharmaceutical compounds @ Organic compounds

@ Environmental analysis and pollutants @ Fragrances and cosmetic components

@ Biological samples and natural compounds @ Chiral separations by HPLC and GC

@ Food and beverages @ Standard protocols for SPE and derivatization

@ Petrochemical products, solvents and chemicals

As one of the pioneers in chromatography MACHEREY-NAGEL is a leading producer of HPLC, GC, SPE and TLC
products resulting in this highly informative and helpful collection of applications.
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—— Packed columns

NUCLEODUR® PFP

Pore size 110 A; pentafluorophenyl-propyl modification, multi-endcapped, 8% C;

eluent in column acetonitrile - water

Length — 50 mm 75 mm
NUCLEODUR® PFP, 3 pm

EC analytical columns

2 mm ID 760443.20

3 mm ID 760443.30

4 mm ID 760443.40

4.6 mm ID 760443.46 760445.46

EC guard columns* 4 x2mm: 761
CC guard columns** 8 x 3 mm: 761
NUCLEODUR® PFP, 5 um

EC analytical columns

2 mm ID 760453.20

3 mm ID 760453.30

4 mm ID 760453.40

4.6 mm ID 760453.46 760455.46

EC guard columns* 4 x2mm: 761
CC guard columns** 8 x 3 mm: 761

VarioPrep preparative columns

10 mm ID 762210.100
21 mm ID 762210.210
32 mm ID
40 mm ID

VP guard columns*** 10 x 8 mm: 762214.80

100 mm 125 mm 150 mm 250 mm
particle size 3 ym
760446.20 760447.20 760448.20 760449.20
760446.30 760447.30 760448.30 760449.30
760446.40 760447.40 760448.40 760449.40
760446.46 760447.46 760448.46 760449.46
976.20 4 x 3 mm: 761976.30
145.30 8 x4 mm: 761145.40
particle size 5 pm
760456.20 760457.20 760458.20 760459.20
760456.30 760457.30 760458.30 760459.30
760456.40 760457.40 760458.40 760459.40
760456.46 760457.46 760458.46 760459.46
977.20 4 x 3 mm: 761977.30
146.30 8 x4 mm: 761146.40
762211.100 762213.100
762211.210 762213.210
762213.320
762212.400 762213.400

10 x 16 mm: 762214.160 15 x 32 mm: 762216.320

EC and VarioPrep columns in packs of 1, guard columns see right

Online Application Database - www.mn-net.com/apps

MACHEREY-NAGEL, one of the leading companies

for chromatography products and the manufacturer of well

known brands like NUCLEODUR®, NUCLEOSIL®, CHROMABOND®, and OPTIMA® presents its free Online Application

Database!
More than 3000 applications covering:

@ HPLC (NUCLEODUR®, NUCLEOSIL®, ...)
@ GC (OPTIMA®, ..)

Applications of various fields:

@ Drugs and pharmaceutical compounds

@ Environmental analysis and pollutants

@ Biological samples and natural compounds

@ Food and beverages

@ Petrochemical products, solvents and chemicals

Q SPE
@ TLC

(CHROMABOND®)
(ADAMANT, ALUGRAM®, ..)

@ Organic compounds

@ Fragrances and cosmetic components

@ Chiral separations by HPLC and GC

@ Standard protocols for SPE and derivatization

As one of the pioneers in chromatography MACHEREY-NAGEL is a leading producer of HPLC, GC, SPE and TLC
products resulting in this highly informative and helpful collection of applications.
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NUCLEODUR® Sphinx RP

Pore size 110 A; special bifunctional RP phase, 15% C;
eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm

NUCLEODUR® Sphinx RP, 1.8 pym

EC analytical columns

2 mm ID 760821.20 760822.20 760825.20
3 mm ID 760821.30 760822.30
4 mm ID 760821.40 760822.40
4.6 mm ID 760821.46 760822.46

EC guard columns* 4 x 2 mm: 761920.20

NUCLEODUR® Sphinx RP, 3 pm

EC analytical columns

2 mm ID 760806.20
3 mm ID 760806.30
4 mm ID 760806.40
4.6 mm ID 760806.46 760813.46

4 x2mm:761921.20
8 x 3 mm: 761557.30

EC guard columns*
CC guard columns**

NUCLEODUR® Sphinx RP, 5 pm

Microbore analytical columns

1 mmID 717680.10

EC analytical columns

2 mm ID 760800.20

3 mm ID 760800.30

4 mm ID 760800.40

4.6 mm ID 760800.46 760815.46

4 x2mm:761922.20
8 x 3 mm: 761550.30

EC guard columns*
CC guard columns**

VarioPrep preparative columns

10 mm ID 762372.100
21 mm ID 762372.210
32 mm ID
40 mm ID

VP guard columns*** 10 x 8 mm: 762390.80

100 mm 125 mm 150 mm 250 mm
particle size 1.8 pm
760823.20 760824.20
760823.30
760823.40
760823.46

4 x 3 mm: 761920.30

particle size 3 uym

760812.20 760807.20 760805.20 760808.20
760812.30 760807.30 760805.30 760808.30
760812.40 760807.40 760805.40 760808.40
760812.46 760807.46 760805.46 760808.46

4 x 3 mm:761921.30
8 x4 mm: 761557.40

particle size 5 uym

717681.10 717682.10 717683.10 717684.10
760809.20 760801.20 760802.20 760803.20
760809.30 760801.30 760802.30 760803.30
760809.40 760801.40 760802.40 760803.40
760809.46 760801.46 760802.46 760803.46
4 x 3 mm: 761922.30
8 x4 mm: 761550.40
762375.100 762373.100
762375.210 762373.210
762373.320
762371.400 762373.400

10 x 16 mm: 762390.160 15 x 32 mm: 762392.320

Microbore, EC, and VarioPrep columns in packs of 1, guard columns see below

Guard column systems

Guard column

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm holder
*  Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966
**  ChromCart® guard columns (pack of) CcC 8/3 (3) 8/3 (3) 8/4 (3) 8/4 (3) 721359
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32,40 mm > 50 mm
*** VarioPrep guard columns (pack of) VP 10/8 (2) 10/16 (2) 15/32 (1) 15/50 (1)
VP guard column holder 718251 718256 718253 718255
@ www.mn-net.com M -73 -




—— Packed columns

NUCLEODUR® C,z HTec

Pore size 110 A; high density octadecyl phase, endcapped, 18% C;

eluent in column acetonitrile - water

Length — 30 mm 50 mm 75 mm
NUCLEODUR® C;5 HTec, 1.8 pym

EC analytical columns

2 mm ID 760301.20 760305.20 760304.20
3 mm ID 760301.30 760305.30

4 mm ID 760301.40 760305.40

4.6 mm ID 760301.46 760305.46

EC guard columns* 4 x 2 mm: 761925.20

NUCLEODUR® C;5 HTec, 3 um

EC analytical columns

2 mm ID 760321.20
3 mm ID 760321.30
4 mm ID 760321.40
4.6 mm ID 760321.46 760322.46

4 x2mm:761926.20
8 x 3 mm: 761120.30

EC guard columns*
CC guard columns**

NUCLEODUR® C,5 HTec, 5 um

EC analytical columns

2 mm ID 760311.20
3 mm ID 760311.30
4 mm ID 760311.40
4.6 mm ID 760311.46 760312.46

4 x 2 mm: 761927.20
8 x3 mm: 761110.30

EC guard columns*
CC guard columns**

VarioPrep preparative columns

10 mm ID 762551.100
21 mm ID 762551.210
32 mm ID
40 mm ID
50 mm ID

10 x 8 mm: 762591.80
15 x 32 mm: 762592.320

NUCLEODUR® C,5 HTec, 7 um

VarioPrep preparative columns

VP guard columns***

10 mm ID 762561.100
21 mm ID 762561.210
32 mm ID
40 mm ID
50 mm ID

10 x 8 mm: 762591.80
15 x 32 mm: 762592.320

VP guard columns***
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100 mm 125 mm

760306.20
760306.30
760306.40
760306.46

4 x 3 mm: 761925.30

760323.20 760324.20
760323.30 760324.30
760323.40 760324.40
760323.46 760324.46

4 x 3 mm: 761926.30
8 x4 mm: 761120.40

760313.20 760314.20
760313.30 760314.30
760313.40 760314.40
760313.46 760314.46

4 x 3 mm: 761927.30
8 x4 mm: 761110.40

762554.100
762553.210 762554.210
762553.320
762553.500

10 x 16 mm: 762591.160
15 x 50 mm: 762592.500

762564.100
762563.210 762564.210
762563.320
762563.500

10 x 16 mm: 762591.160
15 x 50 mm: 762592.500

150 mm 250 mm

particle size 1.8 ym

760308.20

particle size 3 ym

760325.20 760326.20
760325.30 760326.30
760325.40 760326.40
760325.46 760326.46

particle size 5 ym

760315.20 760316.20
760315.30 760316.30
760315.40 760316.40
760315.46 760316.46

762556.100

762556.210
762555.320 762556.320
762555.400 762556.400
762555.500 762556.500

particle size 7 um

762566.100
762566.210
762565.320 762566.320
762565.400 762566.400
762565.500 762566.100

www.mn-net.com :m:
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Length — 30 mm 50 mm 75 mm 100 mm 125 mm
NUCLEODUR® C,z HTec, 10 pm
VarioPrep preparative columns
10 mm ID 762571.100 762574.100
21 mm ID 762571.210 762573.210 762574.210
32 mm ID 762573.320
40 mm ID
50 mm ID 762573.500
VP guard columns*** 10 x 8 mm: 762591.80 10 x 16 mm: 762591.160
15 x 32 mm: 762592.320 15 x 50 mm: 762592.500

EC and VarioPrep columns in packs of 1, guard columns see below
Guard column systems
Guard columns for EC columns with ID 2 mm 3 mm 4 mm
*  Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3)
**  ChromCart® guard columns (pack of) cc 8/3 (3) 8/3 (3) 8/4 (3)
Guard columns for VarioPrep columns with ID 8, 10 mm 16,21 mm 32,40 mm
*** VarioPrep guard columns (pack of) VP 10/8 (2) 10/16 (2) 15/32 (1)

VP guard column holder 718251 718256 718253

Scale up factors and parameters for typical MN column dimensions

(\OOOOOOO

150 mm

250 mm

particle size 10 ym

762575.320
762575.400
762575.500

4.6 mm
4/3 (3)
8/4 (3)

> 50 mm

15/50 (1
718255

)

762576.100
762576.210
762576.320
762576.400
762576.100

Guard column
holder

718966
721359

ID x length [mm] 4 x 250 8x250 10x250 16x250 21 x 250 32x250 40x 250 50x 250 80 x 250
Linear scale-up factor 1 4 6.25 16 28 64 100 161 400
Typical sample mass* [mg] 0.02-2 0.08-8 0.13-13 0.3-35 0.6-60 1.3-130 2-210 3-350 10-850

Typical flow rate [ml/min] 0.5-1.5 2-6 3-9 8-24

14-40

32-96

50-150 80-250 200-600

* For RP material; the maximum amounts given here always depend on the separation problem and on the sample composition.
In some cases even half of the amounts given can cause drastic overload, in other cases the maximum amounts can be even

higher still giving acceptable separations.

]
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—— Packed columns

NUCLEODUR® C,; ec

Pore size 110 A; octadecyl phase, endcapped, 17.5% C;
eluent in column acetonitrile - water

Length — 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® 100-3 C,5 ec particle size 3 pm
EC analytical columns
2 mm ID 760050.20 760054.20 760051.20 760053.20 760052.20
3 mm ID 760050.30 760054.30 760051.30 760053.30 760052.30
4 mm ID 760050.40 760054.40 760051.40 760053.40 760052.40
4.6 mm ID 760050.46 760046.46 760054.46 760051.46 760053.46 760052.46
EC guard columns* 4 x2mm:761931.20 4 x 3 mm: 761931.30
CC guard columns** 8 x 3 mm: 761005.30 8 x 4 mm: 761005.40
NUCLEODUR® 100-5 C,; ec particle size 5 pm
Microbore analytical columns
1 mm ID 717701.10 717700.10 717702.10 717703.10
EC analytical columns
2 mm ID 760004.20 760013.20 760001.20 760008.20 760002.20
3 mm ID 760004.30 760013.30 760001.30 760008.30 760002.30
4 mm ID 760004.40 760013.40 760001.40 760008.40 760002.40
4.6 mm ID 760004.46 760035.46 760013.46 760001.46 760008.46 760002.46
EC guard columns* 4 x2mm:761932.20 4 x 3 mm: 761932.30
CC guard columns** 8 x 3 mm: 761100.30 8 x 4 mm: 761100.40
VarioPrep preparative columns
10 mm ID 762003.100 762029.100 762022.100
21 mm ID 762003.210 762029.210 762022.210
32 mm ID 762022.320
40 mm ID 762027.400 762022.400
VP guard columns*** 10 x 8 mm: 762090.80 10 x 16 mm: 762090.160

15 x 32 mm: 762311.320 15 x 50 mm: 762311.500
NUCLEODUR® 100-10 C,; ec particle size 10 pm
VarioPrep preparative columns
10 mm ID 762011.100 762302.100 762010.100
21 mm ID 762011.210 762302.210 762010.210
32 mm ID 762010.320
40 mm ID 762303.400 762010.400
50 mm ID 762010.500
VP guard columns*** 10 x 8 mm: 762090.80 10 x 16 mm: 762090.160

15 x 32 mm: 762311.320 15 x 50 mm: 762311.500

Microbore, EC, and VarioPrep columns in packs of 1, guard columns see right
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NUCLEODUR® Cg ec

Pore size 110 A; octyl phase, endcapped, 10.5% C;
eluent in column acetonitrile - water

Length —

50 mm 75 mm

NUCLEODUR® 100-3 C; ec

EC analytical columns

2 mm ID 760063.20

3 mm ID 760063.30

4 mm ID 760063.40

4.6 mm ID 760063.46 760064.46
EC guard columns* 4 x 2 mm:
CC guard columns** 8 x 3 mm:
NUCLEODUR® 100-5 C; ec

EC analytical columns

2 mm ID 760700.20

3 mm ID 760700.30

4 mm ID 760700.40

4.6 mm ID 760700.46 760706.46
EC guard columns* 4 x 2 mm:
CC guard columns** 8 x 3 mm:
VarioPrep preparative columns

10 mm ID 762072.100

21 mm ID 762072.210

32 mm ID

40 mm ID

VP guard columns*** 10 x 8 mm: 762092.80

100 mm

760059.20
760059.30
760059.40
760059.46

761936.20
761012.30

760704.20
760704.30
760704.40
760704.46

761937.20
761704.30

125 mm

760060.20
760060.30
760060.40
760060.46

A—=HF =T ARA—=>3Y

150 mm

250 mm

particle size 3 ym

760061.46

4 x 3 mm: 761936.30
8 x4 mm: 761012.40

760701.20
760701.30
760701.40
760701.46

760062.20
760062.30
760062.40
760062.46

particle size 5 ym

760702.46

4 x 3 mm: 761937.30
8 x4 mm: 761704.40

762061.100
762061.210

762079.400

10 x 16 mm: 762092.160

760703.20
760703.30
760703.40
760703.46

762062.100
762062.210
762062.320
762062.400

15 x 32 mm: 762321.320

EC and VarioPrep columns in packs of 1, guard columns see below, Microbore columns with NUCLEODUR® Cg ec on request!

Guard column systems

Guard columns for EC columns with ID 2 mm

*  Column Protection System (pack of) EC 4/2 (3)

** ChromCart® guard columns (pack of) CC 8/3 (3)

Guard columns for VarioPrep columns with ID 8,10 mm

*** \arioPrep guard columns (pack of) VP 10/8 (2)
VP guard column holder 718251

WING

www.mn-net.com

3 mm
4/3 (3)
8/3 (3)

4 mm
4/3 (3)
8/4 (3)

4.6 mm
4/3 (3)
8/4 (3)

16,21 mm 32,40 mm =2 50 mm
10/16 (2) 15/32 (1) 15/50 (1)

718256

718253

718255

Guard column
holder

718966
721359
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—— Packed columns

NUCLEODUR® HILIC

Pore size 110 A; zwitterionic phase for HILIC chromatography, 7% C;
eluent in column acetonitrile - water 80:20

Length — 30 mm 50 mm 75 mm 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® HILIC, 1.8 pm particle size 1.8 pm
EC columns

2 mm ID 760521.20 760523.20 760525.20 760526.20 760528.20

3 mm ID 760521.30 760523.30 760526.30

4 mm ID 760521.40 760523.40 760526.40

4.6 mm ID 760521.46 760523.46 760526.46

EC guard columns* 4 x 2 mm: 761960.20 4 x 3 mm: 761960.30

NUCLEODUR® HILIC, 3 pm particle size 3 ym
EC columns

2 mm ID 760532.20 760534.20 760531.20 760530.20
3 mm ID 760532.30 760534.30 760531.30 760530.30
4 mm ID 760532.40 760534.40 760531.40 760530.40
4.6 mm ID 760532.46 760534.46 760531.46 760533.46 760530.46
EC guard columns* 4 x2mm: 761961.20 4 x 3 mm: 761961.30

CC guard columns** 8 x 3 mm: 761580.30 8 x 4 mm: 761580.40

NUCLEODUR® HILIC, 5 pym particle size 5 pm
EC columns

2 mm ID 760552.20 760554.20 760551.20 760550.20
3 mm ID 760552.30 760554.30 760551.30 760550.30
4 mm ID 760552.40 760554.40 760551.40 760550.40
4.6 mm ID 760552.46 760554.46 760551.46 760553.46 760550.46
EC guard columns* 4 x2mm: 761962.20 4 x 3 mm: 761962.30

CC guard columns** 8 x 3 mm: 761590.30 8 x4 mm: 761590.40

Columns in packs of 1, guard columns see right, Microbore columns and preparative columns with NUCLEODUR® HILIC on request!

Our HPLC QC policy C

@ Highest production standard s o
our facilities are EN ISO 9001:2008 certified

@ Strict quality specifications for outstanding reliability
@ Perfect reproducibility within each batch and from lot to lot

@ Each column is individually tested and supplied with test
chromatogram and test conditions

Test mixture for reversed phase columns

Designation Pack of REF

Test mixture for reversed phase 1ml 722394 T i
columns in acetonitrile T

;[.i:]
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NUCLEODUR® CN and CN-RP

Pore size 110 A; cyano phase (nitrile), 7% C

Length — 50 mm 125 mm 150 mm 250 mm
NUCLEODUR® 100-3 CN-RP particle size 3 pm; eluent in column acetonitrile - water
EC columns

2 mm ID 760159.20 760157.20

3 mm ID 760157.30

4 mm ID 760156.40

4.6 mm ID 760156.46

EC guard columns* 4 x2mm:761941.20 4 x 3 mm: 761941.30

CC guard columns** 8 x 3 mm: 761430.30 8 x4 mm: 761430.40
NUCLEODUR® 100-5 CN-RP particle size 5 pm; eluent in column acetonitrile - water
EC columns

4 mm ID 760153.40 760152.40

4.6 mm ID 760153.46 760154.46 760152.46

EC guard columns* 4 x 3 mm: 761944.30

CC guard columns** 8 x 4 mm: 761420.40
NUCLEODUR® 100-5 CN particle size 5 ym; eluent in column n-heptane
EC columns

4 mm ID 760151.40 760149.40 760150.40

4.6 mm ID 760151.46 760149.46 760150.46

EC guard columns* 4 x 3 mm: 761943.30

CC guard columns** 8 x4 mm: 761419.40

Columns in packs of 1, guard columns see below, Microbore columns and preparative columns with NUCLEODUR® CN / CN-RP on
request!

Guard column systems Guard column

Guard columns for EC columns with ID 2 mm 3 mm 4 mm 4.6 mm holder
*  Column Protection System (pack of) EC 4/2 (3) 4/3 (3) 4/3 (3) 4/3 (3) 718966
**  ChromCart® guard columns (pack of) CcC 8/3 (3) 8/3 (3) 8/4 (3) 8/4 (3) 721359
Guard columns for VarioPrep columns with ID 8,10 mm 16,21 mm 32,40 mm > 50 mm
*** VarioPrep guard columns (pack of) VP 10/8 (2) 10/16 (2) 15/32 (1) 15/50 (1)

VP guard column holder 718251 718256 718253 718255
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—— Packed columns

NUCLEODUR® NH, and NH,-RP

Pore size 110 A; amino phase, 2.5% C

Length — 100 mm 125 mm 150 mm 250 mm
NUCLEODUR® 100-3 NH,-RP particle size 3 ym; eluent in column acetonitrile - water
EC columns

2 mm ID 760740.20 760741.20

4.6 mm ID 760742.46 760739.46

EC guard columns* 4 x2mm:761951.20 4 x 3 mm: 761951.30

CC guard columns** 8 x 3 mm: 761035.30 8 x4 mm: 761035.40
NUCLEODUR® 100-5 NH,-RP particle size 5 ym; eluent in column acetonitrile - water
EC columns

2 mm ID 760730.20 760732.20

3 mm ID 760730.30 760732.30

4 mm ID 760730.40 760732.40

4.6 mm ID 760730.46 760731.46 760732.46

EC guard columns* 4 x 2 mm: 761953.20 4 x 3 mm: 761953.30

CC guard columns** 8 x 3 mm: 761137.30 8 x4 mm: 761137.40
NUCLEODUR® 100-5 NH, particle size 5 ym; eluent in column n-heptane
EC columns

4 mm ID 760720.40 760722.40

4.6 mm ID 760720.46 760721.46 760722.46

EC guard columns* 4 x 3 mm: 761952.30

CC guard columns** 8 x4 mm: 761130.40

Columns in packs of 1, guard columns see page 83, Microbore and preparative columns with NUCLEODUR® NH, / NH,-RP on request!

Unmodified NUCLEODUR®

Pore size 110 A; unmodified;
eluent in column n-heptane

Length — 50 mm 125 mm 150 mm 250 mm
NUCLEODUR® 100-3 particle size 3 pm
EC analytical columns

4.6 mm ID 760170.46 760172.46 760173.46

EC guard columns* 4 x 3 mm: 761966.30

CC guard columns** 8 x4 mm: 761007.40
NUCLEODUR® 100-5 particle size 5 pm
EC analytical columns

4 mm ID 760007.40

4.6 mm ID 760023.46 760012.46 760007.46

EC guard columns* 4 x 3 mm: 761967.30

CC guard columns** 8 x 4 mm: 761055.40

VarioPrep preparative columns

10 mm ID 762077.100 762078.100 762007.100

21 mm ID 762077.210 762078.210 762007.210

40 mm ID 762075.400 762007.400

VP guard columns*** 10 x 8 mm: 762094.80 10 x 16 mm: 762094.160 15 x 32 mm: 762330.320

Columns in packs of 1, guard columns see page 83, Microbore columns with unmodified NUCLEODUR® on request!
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