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|The worlds biggest analytical challenges. \

. Complicated
Complex Matrices StrucI:Jtures
Large Sample Low
Numbers Concentration

} deserve even bigger solutions—
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OUTLINE
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lPharmaceuticals and Biopharmaceuticals - What is the Difference? \

Biopharmaceuticals

* Genetically engineered/produced in living cells

e Large to very large (18 - 2800 reactive groups)
 Compler; A mirture of closely related variants

Aspirin

Pharmaceuticals
e Produced by chemical synthesis
e Small (1 - b reactive groups)

* Precisely defined chemical entities

 Small molecule pharmaceutical market is flat or declining

Epharma
®biopharma

Small molecule Fharma represents & significant revenue gpportunity
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||\/Iar|<et Opportunity for Classic Pharma \

Drug Drug Pre-Clinical and Pharmaceutical
e ; Quality Assurance and
Discovery Development Clinical Drug Testing Contvol

efficacy quality
Workflow requirements: Workflow requirements: Workflow requirements:
Speed and efficiency Fast, robust, targeted methods Robust, reproducible methods

“fail fast, fail cheap”
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Pharma Workflow Solutions

SOLA™ Products Virtuoso™ Vials Virtuoso™
InC sl sonsiliily Tre hiahes! el of savgile kot Wl Kertifcaton Syabar o
ard sarmpis ficrmaton possbie Orbitor™ RS
Microplate Maver
Hgr-hroughput B sulcmation

L\ g M

— <

Process Discovery Development Clinical & Pre-Clinical Commercialization

Sample prep & consumables IV vV vV v

LC vV v v vv
LC-MS vv vv v -
Informatics v vv vv v

T
! _—
i
o
—
—

Buitt for every Diopharma workdowy

Watson LIMS™ and Dala Manager Chromeleon™ TSQ Quantiva™ Trple
Prapsriy cata processng, randiting . Chromatography Data System Ouadrupole Mass Spectrometer

and SIS Slreamiinig wooratony workfow s Elr id
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. Pre-Clinical & Bioprocessing & .
Drug Discovery Drug Development Clinical Drug Testing Drug Manufacture Pharmaceutical QA/QC

A Reminder: What /s Biopharma?

“The design and production of biologically-based therapeutics
(biotherapeutics)”
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Major Biopharmaceutical Groups Using LC/MS

Research

* New Candidates
* Disease pathways
* Biomarker discovery

+ Cell and Clone selection
* Optimization

* Environment

+ Output

» Complex analysis
+ Diverse characterizations
and measurements

* Speed of analysis
+ Confidence in results

Ct Quantitation

* Biomarker discovery &
validations

» Throughput & Screening
effectiveness

» New area of interest

* Blending of biopharma
characterization and
pharma structural ID

+ Complex samples
« Complex matrices
* Unknown analytes

Global competition, Regulatory compliance, Scientific complexity, and Expense
D G U U U

» Newer area of interest for
LC/MS

» Complex matrices

» Complex analytes

* Regulations

» Small ample volume

» Many samples

* Speed of analysis

* Low limits of quantitation
* Precision

* Throughput
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BioPharma Workflow Solution

for biopharmaceutical markets

A wide range of Thermo Scientific™ capability solutions which are built
for biopharma.

MSIA™ DARTS Versette™ SMART Digest” Kits

Automated Liquid Handlar Faciitatrg perfect digestion Orbitor™ RS
Reproducios, autormated atirfy purteation & Lux” piate Mover
" Micmpiate Fascer High-througreut lab automation

G

BiolLC/UHPLC
Columns
Sapambion achnologes

Watson
T

Vanquish™ UHPLC Systems

Orbitrap Fusion™ Lumos™ Buil for blopharma workdiow
Watson LIMS™ and Data Manager Chromelean™ Tribrid™ Mass Spectromater
Foworlid dala processing, reporiing - Chromatography Data System Tha reny standard In chamctanzation
and SIS Stresarriining laboratony workdiow and guantitation
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|Envir0nmental and Food Analysis Market opportunity \

Food Safety Market Environmental Market

-----

Environmental and Food Safely mérkets represent a significant revenue opportunity
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|Food Sarety: The Global Food Chain \

* A long food chain is very difficult to control

* ood safety cultures and standards differ across the world

* Modern food production involves large number of ingredients procured globally
(traceability issues)

* When things go wrong tracking and tracing Is increasingly difficult

Greater aependernce on testing o provide confidence in food sarety
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|\/\/hat is Environmental Analysis? \

Determination of contaminants in:
— Waters - drinking, surface, ground, waste
— Soils - sails, sediments, foliage, biota
— Sludges - solid and digested waste

— Air - chimney exhaust filters, air filters of contaminated sites, dusts

Your Scientific Specialist




| Environmental Workflow Solution \

Industry challenges:
— Regulatory requirements
— Wide range of contaminants
— Emerging contaminants
— Compler matrices
— Cost of analysis

Laboratory requirements:
— Robustness
— Sensitivity

— Throughput o T
— Applications support

Your Scientific Specialist




~ood Workflow Solution

‘or food and beverage
markets

Whether you are testing for contaminants or developing a new production
process, we are here to help. Our innovative Thermo Scientific™ products
and range of solutions allow you to deliver safe, high-quality food products
that consumers expect.

QUECHhERS Products
Comeniart and efiactve aporoach
for geteninng pestclde residues

Virtuose™
Vi dentication Systam

HPLCAJHPLC

Vanguish™ UHPLC
Systems

Buill for eveny bicphanma

workdiow

TRACE™ 1300 Series GC

Q Exactive ™ GC Orbitrap™ Simpiity workdiow and increase
Chromeleon™ GC-MS/MS system 2
Chromatography Data System Unprececenied cepih in GC-MS
Sresariining laboratory workfiow anahsis
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|\/\/hg LC-MS for Both Forensic Screening and Confirmation’? \

Mass Spectrometry has been proven to be more specific and sensitive than many
iImmunoassay [ests

But now, Mass Spectrometry is even ..

uﬂ'ﬂ'ﬁdﬂlﬂ )
_.u.

alwlele)
el "HJGI
L“L"‘OD‘
rucu 1 Ou

|. I'\. o L

Easier More Robust Faster More Efficient
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Toricology/Clinical Workflow Solutions @ Screening

] n

| v =
PLASMA SAMPLE PROTEIN PRECIPITATION CENTRIFUGE ‘
Precipitate protein using the Centrifuge at 13,000 RPM.
daily precipitation solution ' H,O
EVAPORATOR URINE SAMPLE DILUTION EVAPORATOR
Dry sample. Dilute sample and add Dry sample.

AUTOSAMPLER internal standards.

AUTOSAMPLER
‘N
v

ANALYSIS BY LC-MS

Perform Full Scan MS with
RECONSTITUTE
. the Exactive Plus Orbitrap
Reconstitute sample i tromet:
HPLC PUMP with 125 L of solvent. IMass. e pacmIeuN.
Inject 20 pL supematant into
the Accela 1250 uHPLG or AUTOMATED DATA ANALYSIS HPLC PUMP
Transcend TLX-1 system. Quantitate and create reports —— A
using TraceFinder software. Ig:g‘:j::g Ltgesy;:t‘;er:?
‘ . ‘@-‘Eﬁ ANALYSIS BY LC-MS )
Perform Full Scan MS with
the Exactive Plus mass N ™,
spectrometer. ' —.r -~

AUTOMATED DATA ANALYSIS
Quantitate and create reports
using TraceFinder software.
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Toricology/Clinical Workflow Solutions : Compounds elucidations

| N."t | = -- ' m -y @
. v

£ '
SAMPLE
PREPARATION SEPARATION

Variations between crops, i

strains, or regions as well as Extraction of the components

prepared samples and extracts from a plant or preparation for

are commonly studied. analysis by liquid extraction
and filtration techniques.

To confidently detect the
small variations in compo-
nents of complex mixtures,
a UHPLC/ HPLC system
with robust, reproducible
retention times is impor-
ANALYSIS tant, like the Dionex Ulti-
Mate 3000 LC system.
The small molecule differential analysis
workflow in SIEVE allows for the confident
determination of the statistically different
il \ components between study samples.

“I |[1ES
@lg

MASS SPECTROMETRY

With the complexity of plant extracts, the
high resolution and accurate mass offered
by the Orbitrap mass spectrometers allows
for confident differential analysis while HCD
fragmentation aids in library searching.

LC CHROMATOGRAM

- DETECTION
& Components with statistically significant !
g ] changes can be searched against libraries @
a3 l to determine their identity or samples
Z8 reanalyzed to gather MS" fragmentation on
3 a hybrid Orbitrap mass spectrometer. STRUCTURE DETERMINATION

. With a combination of library

TIME hits, accurate mass elemental

" composition, and HCD MS?and
CID MS" fragmentation, tools
like Mass Frontier software can
aid in determining the compo-
nent structure.
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|H Total Solution from Thermo Fisher Scientific \

Mass Spec =
- %
grade mobie and  H3 e T
consumables &
3

QMI-5A Global

Prelude SPLC System and
Triple Quad MS

-|S-|'(I:ell'IET|NO_I_F ,thleg Quick Start Methods redugs

research methods
development time

echnical Phone Support
Remote Instrument Diagnostics

Unity Lab Services On site-training

Part of Thermo Fisher Scientific
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‘\/\/hafs important to customers \

Market research show that three most criteria when
choosing column are

 [echnical Performance (peak shape etc)
 Ruggedness/duranility
e Lot-to-lot reproducibility
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|Thermo Scientific’s Syncronis Column \

e (onsistent, reproducible separation from time to time
- High purity. high surface area silica

- Dense bonding and double endcapping

- Strict manufacturer and QC
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| Syncronis Phase \

Reverse Phase

e (18

e C8

* al (polar endcapping)

* Phenyl

e AMIno

e HILIC (Hydrophilic interaction)
Normal Phase

e Silica

Your Scientific Specialist




Wait @ minute..what's column chemistry???!!

S 0—685
OH Si = OH
Ho 1S P on M
HO OH Si 0—-(5?
SiO, &
I
O
e Diol e Nitrile e (Cation Exchanger
e C1,C4, C8,C18 < Phenyl  Hnion Exchanger
e Aminopropyl e Pentafluorophenyl e clC

Your Scientific Sp—elsia_iist_
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Chemistry is variant. Is all C18 the same 7

N |
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‘Un—reaotioned: Interaction with Basic Molecules \

OH HO H
| \})
——-8i--— ——-Si-—-—
Free Geminal
Silanol Silanols
I |
2 ! 3

.iUJu;j\ Ud—k

||||||||| T Frrrrror—rrrrrm

180 60 120 180

No endcapping Endcapping

——-8i

OH—OH
Si-——
Associated
Silanols
pkA
O
/@Ao/\% 28
H,N
z\"/\N/\CHS
I T 79
CH, CH,
CHjs
CHs H
Siln
CHgO CH3;

H
H:C\_/‘\,_/N
\O\T‘/O\/\N/CH: 85
|
o] CH,
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|Endcapping . Prevent peak Tailing & interaction with alkaline \

"residual” sulanols

Lo s' '.

—§I OH
031-"‘

lOH

i o s»".

Sllo

—EI O'H
' o s-' "

IO‘--..

i OHCC"‘/ .
‘ofe

Lo
J

Polar; amide, urea .ether
Hydrophilic
Trimethylsilyl

elC.

\/E

N
— Si-OH + CI-Si(CH,),R —= ——;Si-O-Si{CHE);R

=

Si-

-—\S -0H k. o\

{  +asR  —= { sCR

— Si-OH — §i-0

/ /

(c)

—\SHJH _\51'.0\

< + (HgC,0),SiR —= < ISi(GCQHE)R
— Si-OH i

/ /

Dimethyl silane
Chloro silane
Trifunction alkoxysilan
etC.
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|aQ Column and HILIC \

HILIC

Stable in 188 % Agqueous with polar endcapping, Retain highly polar and hydrophilic

Enhance retention of polar compounds compound. no endcapping = can't use
with more than 50z agueous

Your Scientific Specialist
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| Column Properties \

pH Range <—

Working pH of Mobile Phase

i

0
Hydrophobicity

2i08

=

i

i

=
I
Low

Pore Size

High

Correlated to % carbon,

ﬁ

8o
Carbon Load (%)

=]

reflected to polarity of column

i

300

US Pharmacopeia defined

0 5

Particle Size 2.6um

% carbon content, higher is not always
better resolution.  Higher is more
hydrophabic surface that resistance to
high pH

i

25 /
USP 43

68-90 for small molecule
90-1208 for both small molecule and peptide
128-300 for peptide or protein

Your Scientific Specialist
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IWhat is the Small Particle Advantage ? I

Higher efficiency. independent of flow rate means.
Faster runs without loss of performance

5um

u opt /
N — 3um
U opt /

(o]

HETP (um)

/~

1.9pum

I I I I I I
1 2 3 4 5 6

Linear Velocity (mm/s)
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Efficiency is the key!!! Small Particle Advantage

N = 142,800 plates/m £ S
(189% higher)

N = 75.800 plates /m

5um

1+k

Selectivity Efficiency Retention

- Higher resolution - narrower peaks

- Higher sensitivity - taller peaks

- Higher peak capacity (more peaks / unit time) - narrower peaks

Your Scientific Specialist




‘Historg of Silica-based Column \

Year(s) of Particle Size
Acceptance

1950’s Q
1967 oSy
1972 &
1985 @

1992 ®

2003 .

These all called ™ Fully Porous Silica™

Most Popular
Nominal Size

100pm
57um (pellicular)
10pm
Sum

3.5um
<2pm*

Plates / 15cm

200

1,000

6,000

12,000

22,000
>30,000
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Solid Core Silica

Large, irregular particles Sum particles 3um particles Sub-2pm particles

Core Enhanced
techmology
f  particles

1980 1990 2000 2010

Solid Core Particles * " Tight Control of Particle Diameter

2.6pm diameter particles with a solid core Enhanced selection process keeps particle size
genarate high spead, high resolution separations distribution to a minimum and produces high

PE| I IC LI |EI r without excessive backpressure - afficiency columns
particles, 50um :ﬁ
= o
7
Automated Packing Process ‘c‘é‘, .‘/ Advanced Bonding Technology
Enhanced automated procedures ensure that all ' ‘? Cl 5 Optimized phase bonding creates a series of high

columns are packed with the highest quality coverage, robust phases

THIS CALLED “SOLID CORE SILICA". Next Generation of Column. High
Resolution without excessive pressure
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| Separation Mechanism \
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Accucore Performance

RT: 1.00-3.00
RT: 1.86 NL: 2.72E3
AA: 24788 Miz= 178.60-179.60 F: + ¢ ESI
100 SN: 283 SRM ms2 202.180
g 1003 [114.149-114.151,
I 178.999-179.001] MS CIS
£ 7 500ppt_01
2 607
< 3
- ] DCQ
é‘j 20]
0 RT. 201 NL:5.16E3
AA:53732 M/z= 246.70-247.70 F: + ¢ ESI
J00 SN: 432 SRM ms2 320.260
g 1003 [142.219-142.221,
£ 80 190.929-190.931,
e e 247.049-247.051] MS (CIS
FCE 500ppt_01
< ] -
241 ca
é: 20;
0 AT 190 NL: 3.92E3
AA:32412 M/z= 282.57-283.57 F: + ¢ ESI
. SN: 238 SRM ms2 328.160
g 1003 [210.039-219.041,
£ 80 254.999-255.001,
B 283.060-283.071] MS [CIS
3 60 500ppt 01
s 43 DAQ
Z 7
s % ,%LQ}
ot d -~ —— =N
0 RT2.06 NL: 6.61E3
AA: 56287 M/z= 282.57-283.57 F: + ¢ ESI
. SN: 382 SRM ms2 356.190
g 1003 [210.039-219.041,
= 8o 254.990-255.001,
- e 283.069-283.071] MS [CIS
2 603 500ppl 01
< m B
{ . AQ
% 203
o |
03
1.0 15 2.0 25 3.0

Porous Silica C18

RT: 1.00 - 3.00
RT:2.08 NL: 2.25E4
AA:61894 mz= 178.60-179.60 F: + ¢ ESI
100 SN: 1887 SAM ms2 262.180
g 1003 [114.149-114.151,
5 803 178.099-179.001] MS CIS
B 1 500ppt_01
3 603
$.] DCQ
& 209
@ =
o 7
o AT.2.08 NL: 4.90E4
AA: 135059 Mz= 246.70-247.70 F: + ¢ ESI
1004 SN: 3201 SAM ms2 320.260
g 1003 [142.219-142.221,
S aod 190.929-190.931,
B o 247.049-247.051] MS KCIS
§ E CQ 500ppt_01
2 403
B 207
T 3
0 AT 2.09 NL:6.12E4
AA: 163685 nz= 282.57-283.57 F: + ¢ ESI
100 SN: 2169 SAM ms2 328.160
g " [219.039-210.041,
S 80 | 254.999-255.001,
R | 283.060-283.071] MS KIS
é 607 500ppt 01
¢«y DAQ
= 203
@ 3
o - T —
0 BT 200 NL: 5.78E4
AA: 144088 nz= 282.57-283.57 F: + ¢ ESI
100 SN: 2102 SAM ms2 356.190
g 1003 [219.039-210.041,
S 8 254.999-255.001,
- 283.069-283.071] MS KIS
é 603 500ppt 01
] 40 AQ
o |
o
1. 15 2.0 25 3.0

RAccucore C18
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|Thermo Scientific's Accucore Column \

Ultimate Core Performance

- S0lid core particle

- Tight control of particle diameter

- Faster and narrower than 5 or 3 micron column
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| RAccucore Phase \

e \anquish 1.5 micron
* RP-MS

e (18

e (8

e all

e Polar Premium
e Phenyl-n
 PFP

e (C30

o HILIC

e Urea HILIC
o« KL C18

Your Scientific Specialist




|Thermo Scientific’s Hypersil GOLD \

Outstanding Peak Shape for Separation
- Solution for all separation needs

- Improve sensitivity

- Enhance resolution

- pH stability

Your Scientific Specialist




| Hypersil GOLD phase \

e (18

e C8

o (G4

e 3()

e PFP
e Phenyl
e CN

e Hmino
e AKX

o SAR
e Silica
e HILIC

Your Scientific Specialist




Hypersil GOLD concept

“Traditional” C18 Hypersil GOLD

/

OH

T~

- Fewer residual silanolsmean less peak tailing N

Your Scigntific S_[_Jeciaiist




|Pea|< symmetry \

| Hypersil GOLD Almostly the same retention
1 As1.45] |

I

J||

{Gemini C18
1 As1.31 | All columns are 168%486, 5 uM

. |§ |

I
[\ || I'._

TSunFire C18
T As 1.20 | | |

____ | BUT improve peak symmetry

I |
‘.
| ZORBAX chiip“se Plus C18
As1.21| | |
| |

Your Scier!tif_ic S_p_ec:igi'tst




|Design for Peak Shape \

Highly pure (99.999%) silica
- Novel bonding and endcapping 1 Competitor
- Even surface |
- Reduced silanols -
- Less peak tailing |
- Outstanding peak symmetry - K L

Hypersil
| GOLD column

Tf = !a-l-h!

2a

g
-
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Sensitivity

S/N: 71.42 Zorbax Eclipse plus C18
" o | 2.1x50mm 1.8um
: S/N: 62.58 Acquity BEH C18
. « | 2.1x50 mm 1.7um
S/N: 88.63 Hypersil GOLD
"] # 1 2.1x50 mm 1.9um

Better S/N

C18 retention

Mobile phase A: 0.1%FA
Mobile phase B: ACN

Time

(min) %A %B
0.0 90 10
0.4 60 40
0.75 60 40
0.8 90 10

Flow rate: 0.7mL/min
Detection: +ESI
Injection volume: 5puL
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‘Thermo Scientific’'s Acclaim Column \

Optimal Selectivity Through Lnnovative Chemistry
 [Diversified selectivity

e Reproducible and reliable

 High Efficiencies

o Ultra-pure porous silica

Your Scientific S[__Jeciaiist




| Acclaim Phase \

C18 120, 388
C8 128

C38

Phenyl-1

PolarAdvantage 1 &
11

HILIC-18
Miked modes
OmniPAC
SEC

Surfactant
Carbonyl C18
Organic
Rcid/Sugar/Vitamin
Explosive
Carbamate
PepMap
Trinity P
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Mired Mode Chemistry

o0 g4
o o @ P
® 00
PY ®
o
® " © Silica Gel Silica Gel Silica Gel
. Blend Packing Il. Mixed Bonding I1l. “Embedded” IV. “Tipped”
Hypersil Duet C18/SAX  Alltech Mixed-Mode Primesep Columns Acclaim Mixed-Mode Columns
(Grace) (SIELC)

RP - BLUE; IEX-RED

Your Scier!tif_ic S_p_ec:igi'tst




‘ Acclaim Mixed Mode \

Acclaim Mised-Mode WAR-1 Acclaim Mised-Mode WCK-1 Acclaim Mised-Mode HILIC-1

R R RR RR R 0 0 0 0 0

VNN o=clo=clo=c/0fom! o O 2 P 8
I Silica Gel I Silica Gel I Silica Gel

Silica gel: high-purity, porous, spherical

Particle size: 3 or 5 Ym
Surface area: 388 m?/gQ
Pore size: 120 A

46 Your Scigntific Speciaiist




‘ Separation Challenges \

Pharmaceutical counterions (both anions and cations)

Drug substance and respective counterion (regardless of hydrophabicity)
Mirtures of basic and acidic drugs with respective counterions

Flexinility in method development

Need for an “ideal” column that concurrently provides:

— Reversed-phase
— fAnion-exchange
— (ation-exchange

Your Scigntific S_[_}eciailst




|ﬂcclaim Trinity P1 - Column Chemistry \

e High-purity. spherical, porous silica substrate
 Nano-polymer Silica Hybrid (NSH) technology

® Silica particles coated with nano-polymer beads
® Inner-pore: RP/WAR

® (uter surface: SCR
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‘Hcclaim Trinity P1 - Features, Values & Applications \

e [eatures
— Mult-mode retention mechanism: RP, AER, and CER
— Adjustable selectivity

e Values
— Optimal selectivity and greater flexibility in method development
— Retain ionic and ionizable compounds without ion-pairing reagents
— A broad range of applications

e Applications
— Pharmaceutical counterions (both anions and cations)

— Drug substance and respective counterion (regardless of
hydrophabicity)
— Mirtures of basic and acidic drugs with respective counterions
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|Thermo Scientific’'s Classical Column \

Exceptional General Propose Column
 Excellent Reproducibility

e \ery Robust and Rugged

e Long Column Life Time

Your Scier!tif_ic S_p_ec:igi'tst




| Classical Phase \

B
0
\%
S
P

C

Silica

S

DS

DS/00S-2 (C18)
0S/MOS-2 (C8)
1S (C1)

nenyl/Phenyl-2
PS/CPS-2

.

é i 1 herm

‘l SCIENTIF

Your Scientific Specialist
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Columns for Fast and Analytical LC

Family

(Hydrophobicity) Attribute Achieved through

Accucore =» Core Enhanced Technology

L Ultimate Performance with 2.6 & 4 um solid core
(Low) particles
_ 5 , Ultra-high purity 1.9, 3 & 5 um
Hypersil GOLD - % & -« Selectivity & Peak silica
(Low) \ T Shape Wide range of conventional
phases
oF h
_ Ultra-high purity 2.2, 3 & 5 um
Acclaim - o - Speciality & silica
(Med/High) i a Application Specific Innovative and unique
g stationary phases

High surface area 1.7, 3 & 5 pm
- Ruggedness & silica,
Reproducibility Dense bonding, double
endcapping, rigorous testing

Syncronis
(Highy

Extended separation

0 P
capabilities 100% porous graphitic carbon

Your Scigntific S_[_Jeciaiist




|ngercarb HPLC Columns \

extended
S such as polar
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\Polar Retention Comparison \

Polar Retention OH

ypercars
HO OH
Polar embedded _
Polar endcapped C18 [
Perfluorinated I
o1 N
0.00 0.50 1.00 1.50 2.00 2.50

K' Phloroglucinol

Your Scigntific S_[_}eciailst




Chart4

		C18		C18

		Perfluorinated		Perfluorinated

		Polar endcapped C18		Polar endcapped C18

		Polar embedded		Polar embedded

		Hypercarb		Hypercarb



K' Phloroglucinol

Polar Retention

0.3355704698

0.5

0.5524475524

0.6629834254

2.13



Chart1

		HyPURITY ADVANCE

		BetaMax Base

		Fluofix

		Fluophase PFP

		BETASIL Phenyl-Hexyl

		PRISM RP

		BetaMax Acid

		AQUASIL C18

		BetaBasic 18

		BetaMax Neutral



k Phenol

Acidic Retention

2.2320441989

2.51

2.2513368984

5.4583333333

4.4421052632

4.5576923077

7.2356020942

5.2167832168

4.1006711409

7.66



procainamides

		Procainamides

						RT		RT		RT		RT		RT		RT

		COLUMN		File		Uracil		Procainamide		n-Acetylprocainamide		Caffeine		n-Propionylprocainamide		Phenol

		Ether phase encapped		1980		1.73		2.13		2.62		3.25		3.58		6.12

		Ether phase		1981		1.71		2.06		2.57		3.25		3.62		7.17

		BETASIL Phenyl-Hexyl		1977		1.73		3.12		4.47		7.43		8.20		15.24

		BetaMax Acid		1976		1.84		1.57		2.35		7.26		3.54		20.45

		Fluofix		1982		1.65		2.68		3.92		5.28		6.48		7.41

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2142		1.82		2.75		3.48		3.90		4.82		7.21

		BetaMax Neutral		2140		1.32		2.67		4.70		8.85		10.80		22.22

						RT		k		k		k		k		k

		COLUMN		File		Uracil		Procainamide		n-Acetylprocainamide		Caffeine		n-Propionylprocainamide		Phenol

		Ether phase encapped		1980		1.73		0.23		0.51		0.88		1.07		2.54

		Ether phase		1981		1.71		0.20		0.50		0.90		1.12		3.19

		BETASIL Phenyl-Hexyl		1977		1.73		0.80		1.58		3.29		3.74		7.81

		BetaMax Acid		1976		1.84		-0.15		0.28		2.95		0.92		10.11

		Fluofix		1982		1.65		0.62		1.38		2.20		2.93		3.49

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2142		1.82		0.51		0.91		1.15		1.66		2.97

		BetaMax Neutral		2140		1.32		1.02		2.55		5.69		7.16		15.79





phenols

		Phenols

						RT		RT		RT		RT

		COLUMN		File		Uracil		Phloroglucinol		Resorcinol		Phenol

		Ether phase encapped		1946		2.03		2.62		3.62		6.08

		Ether phase		1950		2.00		2.65		3.81		6.78

		BETASIL Phenyl-Hexyl		1952		1.90		2.62		4.40		10.34

		BetaMax Acid		1928		1.91		4.13		7.69		15.73

		Fluofix		1955		1.87		2.29		3.17		6.08

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2133		2.03		3.14		4.50		7.13

		BetaMax Neutral		2130		1.43		2.05		3.84		12.36

						RT		k		k		k

		COLUMN		File		Uracil		Phloroglucinol		Resorcinol		Phenol

		Ether phase encapped		1946		2.03		0.29		0.78		2.00

		Ether phase		1950		2.00		0.33		0.91		2.39

		BETASIL Phenyl-Hexyl		1952		1.90		0.38		1.32		4.44

		BetaMax Acid		1928		1.91		1.16		3.03		7.24

		Fluofix		1955		1.87		0.22		0.70		2.25

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2133		2.03		0.55		1.21		2.51

		BetaMax Neutral		2130		1.43		0.43		1.69		7.66





benzenes

		Alkylbenzenes

						RT		RT		RT		RT		RT		RT		RT		RT

		COLUMN		File		Uracil		Benz		Ethyl		Propyl		Butyl		Pentyl		Hexyl		Heptyl

		Ether phase encapped		1908		1.49		1.98		2.19		2.34		2.52		2.72		2.98		3.29

		Ether phase		1904		1.48		2.03		2.28		2.46		2.69		2.96		3.29		3.71

		BETASIL Phenyl-Hexyl		1914		1.34		2.30		2.78		3.13		3.56		4.10		4.78		5.65

		BetaMax Acid		1900		1.35		2.25		2.82		3.29		3.90		4.70		5.80		7.30

		Fluofix		1918		1.36		1.90		2.11		2.27		2.45		2.66		2.92		3.25

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2123		1.39		peaks unresolved												2.45

		BetaMax Neutral		2120		0.99		2.80		4.74		6.63		9.43		13.72		20.41		30.96

						RT		k		k		k		k		k		k		k

		COLUMN		File		Uracil		Benz		Ethyl		Propyl		Butyl		Pentyl		Hexyl		Heptyl

		Ether phase encapped		1908		1.49		0.33		0.47		0.57		0.69		0.83		1.00		1.21

		Ether phase		1904		1.48		0.37		0.54		0.66		0.82		1.00		1.22		1.51

		BETASIL Phenyl-Hexyl		1914		1.34		0.72		1.07		1.34		1.66		2.06		2.57		3.22

		BetaMax Acid		1900		1.35		0.67		1.09		1.44		1.89		2.48		3.30		4.41

		Fluofix		1918		1.36		0.40		0.55		0.67		0.80		0.96		1.15		1.39

		HyPURITY Silica						0.00		0.00		0.00		0.00		0.00		0.00		0.00

		BioBasic AX

		BetaMax Base		2123		1.39		peaks unresolved												0.76

		BetaMax Neutral		2120		0.99		1.83		3.79		5.71		8.54		12.88		19.64		30.30

		Methylbenzenes

						RT		RT		RT		RT

		COLUMN		File		Uracil		C3		C5		C6

		Ether phase encapped		1910		1.49		2.28		2.55		2.69

		Ether phase		1906		1.48		2.38		2.73		2.90

		BETASIL Phenyl-Hexyl		1916		1.34		2.97		3.61		3.94

		BetaMax Acid		1902		1.35		3.19		4.27		4.90

		Fluofix		1920		1.36		2.17		2.44		2.44

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2125		1.39		peaks unresolved				2.27

		BetaMax Neutral		2127		0.99		6.14		11.57		15.27

						RT		k		k		k

		COLUMN		File		Uracil		C3		C5		C6

		Ether phase encapped		1910		1.49		0.53		0.71		0.81

		Ether phase		1906		1.48		0.61		0.84		0.96

		BETASIL Phenyl-Hexyl		1916		1.34		1.22		1.69		1.94

		BetaMax Acid		1902		1.35		1.36		2.16		2.63

		Fluofix		1920		1.36		0.60		0.79		0.79

		HyPURITY Silica

		BioBasic AX

		BetaMax Base		2125		1.39		peaks unresolved				0.63

		BetaMax Neutral		2127		0.99		5.20		10.69		14.42





combo

				20% ACN
Phenol		20% ACN
Phloroglucinol		n-Propionylprocainamide		Heptylbenzene

				k'		k'		k'		k'

				Acid		Polar		Base		Neutral

		HyPURITY ADVANCE		2.23		0.66		0.27		0.72

		Fluophase PFP		5.46		0.50		6.55		2.66

		PRISM RP		4.56		0.59		2.50		3.6

		AQUASIL C18		5.22		0.55		6.21		7.42

		BetaBasic 18		4.10		0.34		3.57		11.39

		BETASIL Phenyl-Hexyl		4.44		0.38		3.74		3.22

		BetaMax Acid		7.24		1.16		0.92		4.41

		Fluofix		2.25		0.22		2.93		1.39

		Hypercarb		3.79		2.13				16.53

		HyPURITY Silica

		BioBasic AX

		Ether phase encapped		2.00		0.29		1.07		1.21

		Ether phase		2.39		0.33		1.12		1.51

				Heptylbenzene				n-Propionylprocainamide				20% ACN
Phenol

				k'		k'		k'		k'		k'		k'

				Neutral		Neutral		Base		Base		Acid/Polar		Acid/Polar

		HyPURITY ADVANCE		0.72		0.32		0.27		0.12		2.23		1.00

		Fluophase PFP		2.66		0.41		6.55		1.00		5.46		0.83

		PRISM RP		3.6		0.79		2.50		0.55		4.56		1.00

		AQUASIL C18		7.42		1.00		6.21		0.84		5.22		0.70

		BetaBasic 18		11.39		1.00		3.57		0.31		4.10		0.36

				Heptylbenzene		n-Propionylprocainamide		20% ACN
Phenol

				k'		k'		k'

				Neutral		Base		Acid/Polar

		HyPURITY ADVANCE		0.32		0.12		1.00

		Fluophase PFP		0.41		1.00		0.83

		PRISM RP		0.79		0.55		1.00

		AQUASIL C18		1.00		0.84		0.70

		BetaBasic 18		1.00		0.31		0.36





combo

		



k Phenol
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Column Comparison of Hydrophobic Retention
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				20% ACN
Phenol		20% ACN
Phloroglucinol		n-Propionylprocainamide		Heptylbenzene												s

				k'		k'		k'		k'

				Acid		Polar		Base		Neutral

		HyPURITY ADVANCE		2.23		0.66		0.27		0.72

		BetaMax Base		2.51		0.55		1.66		0.76

		Fluofix		2.25		0.22		2.93		1.39

		Fluophase PFP		5.46		0.50		6.55		2.66

		BETASIL Phenyl-Hexyl		4.44		0.38		3.74		3.22

		PRISM RP		4.56		0.59		2.50		3.6

		BetaMax Acid		7.24		1.16		0.92		4.41

		AQUASIL C18		5.22		0.55		6.21		7.42

		BetaBasic 18		4.10		0.34		3.57		11.39

		BetaMax Neutral		7.66		0.43		7.16		30.3

		Hypercarb		3.79		2.13				16.53
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Column Characterisation - Radar Plot
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