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High performance liquid chromatography (HPLC)
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Automated High Prosaure Gradieni Sysiem
Suitable for HAD work{Providing high accuracy and
high sensitivity. for.& Vilhety of sampied, .. -
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‘provides high ingction volume

CBM-10A
Communications Bus Module
“wih reliable optical tiber interlace

SPD-10A/10AV
Uv-vIS Detector
*provides an exceplionally low hoise level*

1 RAesorvor Tiay
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contamination 10A Systam Coniroller 1a availabla for tion
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CTC-10A/10AC

Cotlumn Oven

*‘provides precisa’ lemparature control
of columng, mixars end swilching
vaives.

{temperaturg contral precision: z0.1°C)

Heturm Degassing Unit
‘impraves reliabilty of high sensitivity

Sokveni Dehvery Umit
analysis

provides low pulsalion sohent delivery
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Option Box L Sample Cooter N
*actommodales small ¢omponenis *keeps sample vials at low hY
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“suppors GLP/GMP compliance
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BONDED PHASES FOR HPLC AND THEIR ABBREVIATIONS

Phese Deucription Phase Desctiption
} .
sl Siiles —Si—OH CN  CPS,PCN,Cysno,  _& cucucncn
) ) Cyenopropyl, Nitrlle ™ ] 2 ?
Classic normal phase maleria!. Svilable lof
separaling polar non-ionic organic compounds. Can be employed as either a Reversed Phase or
normal phase material. Slightly rofar, unique selecli
c1 TMS, SAS, Trimethyl —éI-CH, Ity for polar compounds in both Reversed Phase an
i » normal phase modee. Equilibrates vary rapidly,
Fleverseg Phase malerial. Unique salectivily for polar suitable for gradient separations. Usetul for many
and mulfitunctional compounds. Leas! retentive of ail pharmacsutical appficaiions (.. tricyclic antidepres
alkyl group bonded phases lor non-polar solutes. sants).
. |
c2 RP-2, Dimethyl —#‘-—Csz NH,  APS, Amino, Amino Propyt Silyl — ?l— CH,CH.CH
Reversod Phase material, Less retentive than C4, Can ba employed as Roveitnd Phase, normal phas
C8, or C18. More retenlive than C1. or wiak anlon rxchange maierial. Rrversed Phase
\ usetul for separating carbohydrates. Normal phase
M gk alternative seleclivity {o silica, not doactivated by
c3 AL |S'C’H7 small amounts of water. lon exchange: weak anion
Reversed Phase material. Used in Hydrophobic exchanger when used with butters. Separales anio
Interaction Chromatography (HIC) of proteins and and organic acids. .
peplides. : ’
I NO;  Nitro -Si-NO;
—SI-CH
= ) |S| CaHs Normal phase material. Separates aromatic com-
Reversad Phase matenal. Uselul lor ipn-pairing pounds and compounds with doublo bonds.
chromalography. Offers less retenlien than C8 and i
18 phases for non-polar solules. When bonded to OH Diot « §1—CH,CHCH2QCHCHCH
300A silica, it Is an ideat phase for analyzing large Glyéerol SudH
proteins and hydrophobic peplides.
| Can be en-ployed as either a Revrised Phase or
- norrnal phase material. Neversed Phase: used for
ce Hexyl ;Si CoHu Gel Filiration Chromatography (GFC) of proteins a
Reversed Phase malerial. Useful for ion-pairing chro- peplides. Nornal phase: similar selectivity lo sifica
matography. Less telentive than C8 and C18 phases. not deactivated by small amaounts of water.
1 y
cs MOS, RP-8, LCB, Octyl — ?i»C.H|7 SAX  SB, Quarternary amine, — §i-CH,CH,cngr:'(cp-
Reversed Phase material. Similar seleclivity o C18 ST 59
but less retentive. Wide applicability (e.g. pharmacau- lon exchange malerial. Strong anion exchangers
licals, nucleosides, steroids) When bonded 1o 3004 (basic) are vselul for separating nucleotides, nuck
silica, il is an ideal phase lor peplides, peptide sides, and organic acids.
mapping, and small hydrophillic proteins, .
| SCX  SA, Sulfenic Acld, —Si-CH;CHCH-SO0H
C18  ODS, RR-18, LC18, Octadecyl —|Si—c‘.H37 Strong Acld !
Classic Reversed Phase malerial. Mosl retentive lor lon exchange material. Strong cation exchangers
non-polar solules. Excellent jor ion-palring chroma- {acidic) are uselul lor separsting organic bases.
fography. Wide applicability (e.g. nucleosides, |
‘nucleclides, steroids, pharmaceuticals, vitamins, falty  wax  PEI, DEAE _8i—CH,CH H.CH
acids, environmenial compounds). When bonded to Po]’ye‘hyle‘nglmlne' ?i CHiCHN(CHCHa):
300A silica, this phase Is perfect lor separating smafl Dialhylaminoethyl, Week Base
hydrephili ticl
WML el B 2 ton exchange material. Weak anion exchangers
| (acidic} are most uselul ‘or analyzing acidic prote
Phenyl, CoHs _§'"CH’CH=CH? @ and paptides.
Reversed Phase materiel. Unique selectivity. Uselul
{or analyzing arometic compounds. When bonded to WCX  CM, Carboxymethyl, Week Acld ~#I~CHQCC

0.009

3004 silica, this phase is usetul tor HIC.

TYo

lon exchange malerial. Weak cation exchangers
(basic) are most uselul Jor analyzing basic pretes
and peptides.



SOLVENT MISCIBILITY TABLE
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POLARITY CHART .
Relative - ‘Compound . -- .- ¢ ...~ Representative Solvent
Polartty *  Formula Group - *_Compounds
Nonpalar A—H Al P etnars,
bgroin, haxanes s:ls.a
w—H Aromalics Toluwene, Benzens SOLVENT BDEX ﬂ-‘..wpmm_zn M«:ﬂ PONT () - (cPadan) M WATER
A—0—R Ethers * Drathyl sther | . swc 1w : : % )
s B Ayl halid Terachk . VP Acetic Acid 52 1472 230 198 126 00 |
3 chsorolomm Aceione 51 1359 ap  S§ o3 100
§| B—COOR  Estam Elhyl acetare Acotonitila SR 134 190 82 Dy 100 |
2 R—CO—R Aldehydes Aceiong, methyl athyl B 27 1501 20 AR AKS 018
3 and ketones katone , Buiy Acstate 40 1394 254 125 273 0¢
g R3¢, Ammes Pyricng, nethylaming . 39 1299 215 1 298 781
< R—OH Alcohots Metmanol, sthanol, Caboo jotrachionde 16 1466 282 1 097 _ GOE |
isopropancl, butanol 41 1446 245 &1 D57 0815
A—COHN,  Amides Dimethytiormamide Lycloharans 02 1426 200 &1 100 og |
v B—COOH  Camoxyicscds E acxdt 1.2 Duchioiosthane' 3§ 144 225 B4 08 pE
Polar H—OH waier Waier Dichiatomethane’ At 1424 215 41 044 1
ol iR A5 1431 2R8 158 ne? iee |
Dmahdsuioe? 72 1478 2Rk 189 . 200 400
[horane 48 1422 21 101 154 100
Elby Acsate 44 1312 _260 77 048 = £7
52 1360 210 % 120 100
_m drEind Ether 28 1353 220 2 paz 659 |
3 00 1387 200 98 039 00003 |
i o Haxane 00 1,375 200 £9 0.3 0.001
- Methanol 51 132 205 85 05¢ 100
- MeinyH: I 210 55 027 Y]
 Metd Ethet Katpne® 47 1378 229 B0 048 24
00 1358 200 36 023 0.004
| |n-Propanal 40 1.384 230 97 227 100
150-Psopanok 19 1.377 210 - 82 2.30 100
drtso-Propyl Ether 22 1.368 220 68 0.37
Tetrahydrol 40 1407 215 55 055 100
Toluene 24 1486 285 1 0.59 0.051
Tnchigtogthylgne 19 1477 21 87 057 X
- = Walar 90 1333 200 00 150 100
Xyleno 25 1500 290 139 0.61 0.018
|- / ”_ SYNOHYE TABLE
- 3 o k . Iimmisclble 1. Ethyione Chionde
| m W E3 Ehel 4 : 2 MsMyions Chionoe
Bl x| 35|58 5 0 D Misclble 3 Mathy! Suionde
2wl = & & w_ S EICIB 2l el |2 L 1 tort-Butyl Metryl Ether
mWn.m 22l & w 5|EESERL IS (= T 5. 2-Bulanone
R EEEEERE oI E{52 3 5 5[eBlz £ 21! 2
HEE mmmhﬁmMMmMuWwmem“mthwml ElE[e] . & 2-Propanol
2152 3 52 (e (<] 5islel8] lmwl 217 2 E| 2[Rk 2E KB BS54
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HPLC THEORY AND CALCULATIONS

HPLC CALCULATIONS

COLUMN EFFICIENCY: In general, N « Number ol Theorelical
Plates, & lo a consiant depending on method used, t, = retention
tima of peek, and W = \he peak width at a given peak haight.

?

Mathod : ]
Poak Widih '; Peak Haight 554
Peak Widih atl 4.4% Peak Height (50 method) 25
Tangenl : 18

The peak widlh at '/; heighl Is the mast commonly used method
for calculating HPLC column effictency.

= A= pask kot & 10% fo dropine |
Retsdion fme or: D 0lEAO T
b— H—l wwelaired pash
e poat 1
! ", pesh 4
Column Asymmetry Column EHficlency
B ta, V2
A - b -5.54(—'—
R Wh Wa |

PEAK ASYMMETRY: A, = B/A at 10% peak height.

CAPACITY FACTORS (RELATIVE RETENTION): The Capacily
Facior, &', ol a sample component s e measure of the degree fo
which that component is refained by the column relative to an
unrefalned component,

K= (LM

Where { is the elution time of retained companent, and L, Is the
glution bme of the unrelained sample.

0

SELECTIVITY: {a): o = K'1/k?2

_RESOLUTION: Rs, delined as the amoun of separalion ba-
tween two adjacent peaks, is glven by

Rs g (1/4) (@ - 1) (N} (k/1 & k)
where k' Is the average value for the two peaks.

ADJUSTING FLOW HATE FOR DIFFERENT COLUMN IDs:
When scaling up from analytical to preparelive modes or whan
scaling down from analyticalto microbore LC, it is otien desirable
to keep releniion times constani. The fow rate can be adjusted
so that the columns operate at the same linear velocily. Whan
swiiching from a column with a radius (0.5 «1.D.} of r1 to another
with a tadius ol 12, the flow rate musi be altered by a factor of X,
where

X (r/r1)?
0.008

For example, when scaling up from a 250 x 4.6mm column t
250 x 10mm 1.D. column, the flow rale myst be increar~a b
factor of 4.73 in the 10mm column to generate the same ling
velocily as thal ol the 4.6mm 1|.D. column, as derived below

X (5.0/2.3)' = 4,73
The general losmula which will convert tlow rate hom any gi
column dimenslon 1o any oll:er Is as follows:
F2 = F14{L2/L1) ¢ {r2/n)?

Where: L = lengih of the column, In mm
1 » 1adius of the column, In mm
F = llow rate, in mtmin
1 drsignaies the first, or reference, column
2 dasignates the secand column

EFFECT OF DIFFERENT CONDITIONS ON SAMPLE RETENTI

Change In Et Hotentlon Time
Separetlon 5 Run Time Band Spacing
Flow 1ate, F VF VF None
Column volume, Ve Ve Ve None
Increase In vol - %

strong solvent None Decreas Small change
New sirong solvert None Changes Changes
pH value Hone Changes Changes
Column packing

{e.g.. cyanovs C18} Livie Changes Changes
ncraase temperalure None Uecrease Small chenge
New moblle phase

addilives None Changes Changes

APPLICATIONS OF LIQUID CI-!HOMATOGHAPHY
increasng Polarty
—_ Water-ing gluble ' Walet-soluble 4
Morgolat - lonic

) Nenjorde Polar :

{Ftom O.L Saunders. in Chromatography, Ird ed, €. Holtmann, Ed , p 81, Van Ne
Aelnhald, New Vork, 1875, With permission.)
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OLUMN SELECTION GUIDE

les of Thumb
IB-S4 Silica
Normal Phase Bunddone Silica
orphon
= ‘;:l?l;l‘: — Sk . Seleclosil Silica
Nosmal Phase 18-Sl CN
Bonded
Phenosphere CN
Organks Methanal
™ Souble ——~ MethanolH2o —— —————— Ultracarb ODS (20)
Soluble fPrscandiiySes I 18-Sl ODS, €8, Phenyl
Bonded
——  Seleclosi C18
- THF Soluble ~——— gg';'"“""” — Phanagel S0A. 100A
MW <2000
1B-Si Pheny!, OOS, C8
Y Non lonic il i Phenosphare Phenyl, OS5, CB
Aqueous Reversed Phase
et SolubI: _] lon Palfing/Suppression Uracatb ODS (20)
lonic
~——— lon Exchange Salectosil SCX, SAX
Peplides  ____ Raeversed Phase— Selectasil 300A €18, C4
Proleing b
Esfimale MW of Sempie
Unknoam . -
MW Range Linsar; Phanoge!
Organic . __ Gel Pemmoation
[ Soluble Chromalagraphy
(GPC) Known . .
MW Range Specific Pora: Phanogel
MW> 2000 H2.78 Biosep SEC-S Serigs,
Gel Fitralion PHEAS = w.porox GI” Serles
-~ AQueous -———-
GFC/SEC pH » 76 ———— PolySep-SEC
|
L Aqueous ga"';;' ———— W-.Porex CM
xe! 13
SolLba - lon Exchange ol
Anion W-Porax 300A DEAE,
Exchange BioSep-DEAE
Selectosil 300A C4,
[P“ 275 — ce,C18
— Reversed Phase
pH > 75 ——— Hamitton PRP-3
L Hydraphobic Seloctostl 300A C4
Intersction {HIC)
05 0.005
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