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Founded in 2005 by Tim Langlois and Joe DeStefano

First company to commercially manufacture sub 3 pm
superficially porous particles — Fused-Core®

Facility
* ISO 9001 QMS certitied company
* Fully equipped state of the art laboratories
* All operations handled in Wilmington, DE Gz,
. . . S b3
« R&D, Applications, QA/QC, Manufacturing, Sales and & AZBRN & ASR_
Marketlng 5 I ogﬁi American S
. . . 3 g ystems
* Global distribution NS ° REGISTRAR
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AMT is a company of innovators and continues to grow and deliver enabling materials
to market. Our incredible team is our greatest resource. ACCREDITED
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HALO 90 , 7 um
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Porous Layer

Solid Core

Fully Porous Particle (FPP)

Diffusion Path

Superficially Porous Particle (SPP)
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SMALL MOLECULE

904 2.0 um particle 90 427 pm particle 90 45 ym particle

BIOCLASS

160 A 2.7 pm particle

PEPTIDE

400 4 3.4 pm particls

PROTEIN GLYCAN
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Portfolio of Products

 Varying particle morphologies to meet separation needs
(particle size, core size, shell thickness, pore size)

« Various chemistries for selectivity of analytes across
small molecule to large molecule

« Many different column dimensions from capillary to

semi-prep.

ENVIROCLASS

2.7 micron particle

2.7 micron particle

PFAS




€80 advancedmateiastechnoogy

4 Methoxy Benzoic Acid

O

Imipramine

oy O

N 6}
H

OH
Cl

Uracil

2 Chlorobenzoic Acid

Dimethyl Phthalate

i

(i,

&,

halocolumns.com | confidential | HALO® and Fused Core® are registered trademarks of Advanced Materials Technology. Made in the USA.




Isocratic or Gradient?24: ==

Use a standard gradient run to determine whether
1socratic or gradient elution 1s best for a given sample

«——— Atg—»

g |° _-- -100% B

' 1 10 PO  80%
[troduction €€, 5-100% B in e - 80%
Modern quu‘\’\ 10 min 1A - 60%
raphy 1 Lt " o
T - 20%

'I_L' ' ' A ———— ~ T . — 0%

B 2 4 6 8 10
Time (min)

fr=(6.5-2.7)=3.8 min
(tR)avg= (65 +2.7)2= 4.6
A$=0.01(100 - 5)=0.95
® Value of Atg/tg: <0.25, 1socratic; 0.25-0.40, either isocratic or gradient; > (.40, gradient

In this example the "irregular” sample of Figure 9.4 was separated with the recommended initial
conditions of Table 9.3: 5-100% acetonitrile in 10 min, 100 x 4.6-mm (3-um) C,5 column, 2.0 mL/min,

30°C. Gradient indicated by (- - -).

® from IMLC3e, Fig. 9-15 Gradient & computer-9
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CHs Features and Beneflts

| CH

-0O—Si 3 * The standard for retaining and separating a broad
|

HALO® C18 range of analytes polarities

* Resistant to dewetting, making it 100% aqueous mobile
CHs phase compatible

“[Polar Ligand], HALO® AQ-C18| * Enhanced retention and selectivity for polar molecules

CH; j)\  Complementary selectivity to alkyl phases
-0-Si” "N~ (CH,)14 —CHs

i H

CHs ¢

HALO® RP-Amide Enhanced stability for minimum bleed and long life

CH,

[O- Si - (CH,),; - CH3], * Improved peak shape and increased loading capacity

CH, for basic compounds

R

. * |deal for low ionic strength mobile phases such as
\[o- Si- PCS Ligand], formic acid

R HALO® PCS C18
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[f tailing peaks are observed, a mobile
phase additive may be needed.

Good Marginal Unacceptable

A j\ K JL k A continuum of peak shapes

A= 10 12 15 20 30 40 LC-GC, 2003, #7, pp. 612-

Figure 2: Examples of asymmetric peaks.
® [f basic compounds tail (due to interactions with silanols), try adding a competing
base such as
» 10 mM triethylamine or triethylammonium chloride (salt form)

® If acidic compounds tail, try adding an acid to suppress their ionization.
» acetic acid (1% v/v) or phosphoric acid (0.3%)

@ Alternatively, try switching to a column whose stationary phase is “base-
deactivated” in one way or another.

» e.g., highly pure (“Type-B”) silica with few metallic impurities Optimization - 16
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Introduction to HALO PCS o) advancedilei:fechnology

« Positively Charged Surface = PCS

- . . o L L
LC-MS AnalySIS with 0.1% Formic Acid Built upon proven Fused-Core® technology for speed
and efficiency, the HALO® PCS C18 is a positively
Bonded Ph Analyte Type charged surface chemistry designed to deliver
onde ase Neutral Acid Base improved peak shapes for basic compounds. Ideal
for use with low ionic strength mobile phases, HALO®
PCS maintains peak symmetry at higher loading
HALO C18 / \/ x capacities and provides an alternate selectivity from
other C18 bonded phases. Available in both a 90 A
HALO PCS C18 ‘/ \/ \/ and 160 A pore size for small molecule and peptide
analysis. cH, o
__10-5i- (CH,),;- CHy, . [O- Si- (CH,)p - CHa),
Q@ Q)
« HALO PCS C18 fills the gap for separations of basic analytes in LC-MS S 5 s ugnan L b s v
analysis using formic acid mobiles phases. R R
HALO 90 A PCS C18 HALO 160 A PCS C18

* Many pharmaceuticals are basic in nature (anti-depressants, beta-
blockers, etc...).
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BY C18vs. PCSC18
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Testing Conditions:
A: Water/ 0.1% FA
B: Acetonitrile/ 0.1% FA
Isocratic Separation: 30% B
Instrument: Shimadzu Nexera X2
Wavelength: PDA, 254 nm

Mobile Phase:

uV Injection: 0.5 pl
10000&: ® Temperature: 30 °C
B HALO C18 Flow Rate: 0.5 mL/min.
7500(}: Column: HALO 90,&, 2.7um, 2.1 x 100mm
50000
0;
T T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T 1 ‘ T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
1000004 .
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halocolumns.com | confidential | HALO® and Fused Core® are registered trademarks of Advanced Materials Technology. Made in the USA.

€80 advancedmateiastechnoogy



omparlson O

“o'v - I\,'

uV
1000007 4-Methoxybenzoic
1 . o] OH .
750001 o Uracil 8 ) 9 Imipramine J@i"” acid 2-Chlorobenzoic o O
] K acid Dimethyl )’I\
1 B KL _ ° © y
50000 N/J“o ) a ° | Phthalate H OH
1 O\CH3
25000 \ Formic Acid
Gi /\
! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! \‘ | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! |
0.00 0.25 0.50 0.75 M 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min
10000ch
7500(£ O
] Testing Conditions: F\HJ\OH
500005\ Mobile Phase:  A: Water/ 0.1% FA/DFA/TFA
1 B: Acetonitrile/ 0.1% FA/DFA/TFA F
2500&: Isocratic Separation: 30% B DFA
1| Instrument: Shimadzu Nexera X2 /\
Oi: Wavelength: PDA' 254 nm [ [ ‘ [ [ ‘ [ [ [ ‘ [ [ ‘ [ [ [ [ ‘ [ [ ‘ [ [ ‘ [ ‘
04 Injection: 0.5 pl 0 1.25 1.50 \ 1.75 2.00 2.25 2.50 2.75 min
1000001 Temperature: 30 °C \
1| Flow Rate: 0.5 mL/min. 0]
780007\ column: HALO 90A PCS €18, 2.7um, 2.1 x 100mm O S \ o F>‘)L
] P o OH
50000- \OQ/EOH \ ©¢0 F
] cl Osc, F
25000 TEA
o]
K [ [ [ [ [ [ [ [ [ [ [ [

( ) ﬂ[IVﬂ“EEﬂmﬂl'E"ﬂlSl’E[:nﬂﬂll]u[I halocolumns.com | confidential | HALO® and Fused Core® are registered trademarks of Advanced Materials Technology. Made in the USA.




'l -

, * et oz .

e A
LA :_U"f o . AR

Systematic approach to selectivity
adjustment via solvent type (RPLC)

CH,CN

® 1. If ACN/water mixtures do not
provide adequate selectivity after
retention has been optimized (vertex
A), switch to an isoeluotropic mixture
of MeOH/water.

® 2. Adjust %MeOH to fine-tune
selectivity and retention (vertex B). If
separation is adequate, STOP!

@ 3. Switch to an isoeluotropic mixture of
THF/water; adjust %THF to fine-tune
selectivity and retention. If separation
is adequate, STOP!

® 4. If necessary, continue experiments
with isoeluotropic ternary (D,E,F) and
quaternary mobile phases (G).

Figure 25-25
Quantitative Chemical Analysis, Seventh Edition . .
© 2007 W. H_Freeman and Company O'Dtlmlzatlon - 20
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ACN vs. MeOH

Tricyclic Antidepressants. . sis == NS S wg !
. W T

1 2 Peak Identities: 20% ACN
1. Doxepin
50000 1 3 4 2. Desipramine 250 bar
1 5 3. Imipramine
25000 6 4. Nortriptyline
i 5. Amitriptyline
1 /\ 6. Trimipramine
0 r~n

0.0 1.0 2.0 3.0 4.0 5.0 6.0 70 80 90  m
20000 . e 25% 50:50 ACN/MeOH
25000 23 ’ 289 bar

0 NN

o0 10 20 30 40 50 60 70 80 90

1 30% MeOH

| 0
250004 ’ -
i ‘\I H rlq/
| R R
E 3 (E)-Doxepin R=CH, (Z}-Doxepin =Gty M
7 (E)-Desmathyldoxepin  A=H {Z)-Desmethyldoxepin  R=H

00 1.0 2.0 30 40 50 60 70 80 90

min
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How SPP Benefits Sepg&ratgp‘qg,? v ,“,'

Speed and Efficienc ;
Van Deemter Equation
18 - 5 um FPP ! H= A+ B/l + Cu
c 16 - e Actual Plot
o | - »
3 14 - =3 -7
) @ -
< 12 < | Iy i i -
oo [ Optimum efficiency -
Vv 104 o 3.5 um FPP ® - CTerm
(] 8 -
]
= 6- 1.8 um FPP ATerm
4- e 00 0 o 9
B Term
2 -
0 1 1 1 1 1 1 1 T T 1 Mobile Phase Velocity ()
0 1 2 3 4 5 6 7 8 9 10
Mobile Phase Velocity, mm/s B
J.J. DeStefano, T.J. Langlois, & J.J. Kirkland, J. Chromatogr. Sci., 2008, 46(3), 254-260 H — A + + <
Effect of Particle Size and Type van Deemter Equation H
Columns: g-ﬁr’;i‘;?&s H = height equivalent to theoretical plate
3.5 um FPP C18 A = eddy diffusion term (particle size and how well bed was packed) 30 - 40% smaller
.2 hm N B = longitudinal diffusion term 25 - 30% smaller
Solute: naphthalene C = resistance to mass transfer term (kinetics of the analyte b/w mobile phase and stationary phase)
Mobile phase: 60% ACN/40% water . . .
Temperature:24 °C 1 = mobile phase linear velocity (L/t,)
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A NEW DIMENSIONSASERARATIOMBALD: -

MORE PERFORMANCE FROM UHPLC AND LCMS SYSTEMS

THE NEW HALO 1.5 - L .
‘( More sensitivity from conventional UHPLC

HALO: [

A BE'ITER PATH T TO SEFARAT!DNS

V Higher ionization efficiencies from LCMS systems

« Reduced solvent consumption compared to 2.1 mm
id columns (and greater)

« Easy to implement microflow solution
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Advantages of the 1.5mm ID

Why stop at the 1.5mm ID instead of going lower 500 -
* Efficiency is lost from ECV 200 N = 7600
* Peak widths are increased e
. . - 300 | N = 16400 '
The 1.5 maintains efficiency 2 ~1.5mm
* The 2.1is more efficient but at the cost of signal £ 200 { \ = 17600 —1.0mm
* The 1.0 has more signal but is less efficient g

e The 1.5 bridges the gap between analytical and microflow systems o /\

1.6

1
. 100 . ' .
Pre-Column Time, min
o Tubing FowCell/ ' a
Solvent lonization Source | s’ Y

Sam — I
Solvent Reservoir D::::’ﬂ? 8- |“i"-$ — 8 o
Mixer Analytical Column 0 "g ,  Data Processing
A e = System
Post-Column ==- .
Tubing 9
Detector / Mass
Spectrometer
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Shop e Cart ® MyAccount S (302)992-8060

HALG:

ABOUT ~ NEWHALOIS ~ PROMOTIONS ~ SHOPOURPRODUCTS — SOLUTIONS — MARKETSWESERVE  TECHNICAL RESOURCES

ABERLER PATH TO SEPARATIONS
WITH FUSED-CORE™ HPLC COLUMNS

HALO® columns utilize our innovative particle technology
for faster, more efficient (u)HPLC separations.

Collection to

Advanced Materials Technology
INNOVATION YOU CAN TRUST - PERFORMANCE YOU CAN RELY ON

Research Services - Wilmington, DE - 597 followers
«. Stephanie & 21 other connectio
. -\.

Home My Company About Posts Jobs People Videos

ork here - 43 employees

@ advancedmarerialstechnology

Advanced Materials Technology
Biotechnology Company

Home

About

@ http:/iwww.halocolumns.com/

Q, (302)992-8060

B Biotechnology Company

[ Shop on Website

halocolumns.com
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(’:l) Advanced Materials Technology
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9 views -+ 1 month ago 11 views - 1 month ago

Reversed Phase Liquid
Chromatography:...

25 views - 1 month ago
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130 views - 1 year ago

Extra Column Volume in
HPLC | HALO®

Capillary Column Installation

Instructions | HALO®

92 views - 1 year ago
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HALO® ENVIROCLASS: New
Solutions for PFAS and PAH...

180 views - 1year ago
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Technical Resources

HALO® HPLC Columns for Chromato

Ll

_ __ Webinar: Reversed Phase Liquid Chromatography:
HALO: *e® Fundamentals and Strategies for Faster Method
BIOPHARMACEUTICALS - DeVe'O pme nt

Increased Sensiti
Tryptic Digest using a 1.5 mm ID Column

e REVEIsed Phase Liquid Chromatography: Fundamentals and Strategies for Faster Method Development
150 Black = 1.5 mm ID —
Red = 2.1 mm ID H
el — ALO:
Ll V al o "

Reversed$hase Liquid Chromatograplg/:
Fundamentals and Strategies éor
Fastgr Method Developmen

ity and Solvent Savings of Trastuzumab

]

sy

Application Notes Conference Papers Product Literature Technical Documents Videos
TEST CONDITIONS: MS CONDITIONS:
Column: HALO 160 A ES-C18, 2.7 pm, 1.5 x 150 mm Spray Voltage (V): 38
Column: HALO 160 A ES-C18, 2.7 pm, 2.1 x 150 mm Sheath gas: 35 Stephanie Schuster, PH.D.
Mobile Phase A: Water/0.1% DFA Aux gas: 10
Senior Technical Support Séientist

Acetonitle/0.1% DFA RF lons: 50
%8

B
Gradnt: T (i) Advanced Mateials Technology, Inc

'Wllmlnﬂ\myyml,w ~p

2 ;
o - A separaton of Tastuzumab ypic dgest s
Flow Rate: 0.2 mUnmin for 1.5 mm 1D performed on  HALO 160 A ES.C18 column

0.4 mUmin for 21 mm 1D using a ThermoFisher Q Exactive. By switching

Back Pressure: 310 bar (1.5 mm) from 2 2.1 mm 1D 10.3 1.5 mm ID column there
444 bar 2.1 mim) is an increase in overallsensitvty along with

Tomperature: 60 °C a significant reduction in solvent consumption

Detection: ES1 + ; highlighted with a long analysis time, such as

Injection Volume: 2 . of 1.25 mg/m. trastuzumab Watch on @8 Youlube

with a peptide map. Extra column volume
was reduced by optimizing the tubing from
the column outlet 1o the MS source. The use.

yptic digest

Sample Solvent: 1.5 M guanidine HCU0.5% formic acid

LC System: Shimaclzu Nexera X2

MS System: ThermoFisher Q Exactive ofa 1.5 mm ID column delivers an increase in
sensitvity and reduces solvent usage without

having to invest into a specilized micro flow

HPL system.

,@‘”i"f"“”?‘ ‘Ij"j("‘jj"fmﬁ- R, - HALO

TECHNICAL REPORT: AMT-TRO22001

TITLE: HIGH RESOLUTION LCMS
SEPARATIONS OF EDIALE OILS

MARKET SESMENT. FOS0 ) BEVERAGE

Molecular Probes to Characterize HPLC Column Performance o\ .
Richard A. Henry!, Stephanie Sc d William Johnson® (\0; advancedmaterialstechnology
“independent Consultant,
Bdtonced ugraas e P Presented at Pittcon 2019 Poster 1240-2

AUTHORS

Amsdras Wpren PhD, Agpliuntins Erlunin

Use of Chemical robes i HPLC Hydrophobic Subtraction Moder*

Impactof Hydrophobicity Plus Srong Hydrogen Bonding

[ Q-2

W

= H-o'S p A B C
O oW W

ABSTRACT

LPH - C18

ENHANCED STABILITY FOR LOW PH APPLICATIONS

i
Fydaehalis Bhgre s TaR N

Orthogonal HALO® Phases:Fs Values for HALO® Phases vs. HALO® C18.
INTRODUCTION

Chan Fughi v

gk bl

o an, mash an thees fenel el s

Aromaic Compounds (with Pi electrons)

KEY WORDS:
il T
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Conclusion

Advantages of SPP vs. FPP
* Benefits of the Fused-Core® particle technology

Method Development
e (18 and beyond!
* Increase speed on SPP

* Mobile Phase Optimization (MeOH vs. ACN) /// J,_;h©§\ / ’_] 1\\ C \ / /[_l\ \‘xxx
* Column Dimension \ d;ﬁ, ~ ( | (@)
/ Ay n__,,-" ;,’ \\

HALO 90 A PCS C18, 2.7 um

Technical Resources/ Support
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Questions?

Sales, Technical and Marketing Materials:
* www.halocolumns.com

Shop ™ Cart @ My Account . (302) 992-8060

TeChnlcal Support: Part Number Search: F
e support@advanced-materials-tech.com Global Site Search: Search .

Sales Questions/Sales Orders:
e sales@advanced-materials-tech.com

Conner McHale
Technical Support Specialist
Advanced Materials Technology

cmchale@advanced-materials-tech.com
Phone: 1-302-992-8060 *1124
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