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FIB - SEM image
of first commercial
HALO® particle with
2.7 ym total size
consisting of a 1.7
um solid silica core
and a 0.5 um shell.

HALO® 2.7 ym
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TESTIMONIALS TELL THE STORY...

“THE PARTICLE LETS YOU DO “UHPLC-LIKE” SEPARATIONS ON A STANDARD SYSTEM OR DO
ULTRAFAST HPLC ON A UHPLC sYSTEM” - CUSTOMER COMMENT

“In a previous position as Team Head of an analytical R&D group at a major
pharmaceutical company, our team found HALO® columns to be a very effective
tool in small molecule method development. Our development chemists found
that superficially porous HALO® columns offer “UHPLC” like performance while
maintaining the ability to run on conventional, reliable HPLC equipment. This
attribute is especially important where methods are developed at one site and then
transferred to global QC sites or third-party labs. “ - R&D Scientist, Pharmaceutical
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HALO® Delivers Higher Efficiency

JREIIMERIHALO® Fused-Core® #2mBiBiEERVIERELL 2 FL BT 2UME AR ST, BEEMNT
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FPP C18, 1.7 um
697 bar, 7500 plates

Absorsance, MAJ

FPP C18, 5 pm
160 bar, 2600 plates
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Faster analysis

190 A

Absorbance, mAU

High performance with
1/2 the back pressure

Superior efficiency with > 2.8x Plates!
Sharper peaks
Faster analysis

HALO® C18, 2.7 um
339 bar, 7400 plates
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SMALL MOLECULE \

2.7 micron particle 2.7 micron particle

D G

2 micron particle 2.7 micron particle 5 micron particle

BIOCLASS A
10004 2.7"lcron parficls 400 A 3.4 micron particle 120 A 2.7 micron particle 90 A 2.7 micron particle
160 A 2 micron particle 160 A 2.7 micron particle 160 A 5 micron particle
| | |
N P
HALO® PARTICLE SIZES AND PROPERTIES
2 pm 2.7 pm 5 pm

Best Uses

complex separations when
ultimate resolution is
required with a low system
volume UHPLC

best all-purpose rugged

particle providing high

efficiencies with minimal
back pressure

when more performance or
lower back pressures from
3 pm or 5 um FPP methods
are desired; samples with dirty
matrices

Performance Potential
(plates/meter)

300,000+

230,000+

160,000+

Efficiency Comparison
to FPP

outperforms <2 pm FPP

performance of <2 um FPP

performance of 3 um FPP

Instrumentation

UHPLC/MS

UHPLC/HPLC/MS

HPLC
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AT WERAYAETT AR R 2B RARMA, BB NG EH,
HIARFERmAVEIMEOERMEN R E, HALO®BIEAEREFK(ISO

9001:2015FE BB ARINERNZERHIER, Bl IMEMEIFIE, WE—1
MIZBHITHRERS], LRI EHBVRLEEI .

35 - 3
7
30 -+ 4
PEAK IDENTITIES:
2 25 - 2 5
= 20 6 1. Uracil (t,)
g 8 2. 6,7-Dihydroxycoumarin
c 15 | 1 3. 4—Hydro?<ycoumar|n
3 4. Coumarin
o 10 - 5. 6-Chloro-4-hydroxycoumarin
3 6. Warfarin
< 5 - 7. Coumatetralyl
L 8. Coumachlor
0 .
T T T T T
50,0 0.2 0.4 0.6 0.8 1.0
TEST CONDITIONS: Time (min)
Column: HALO 90 A C18, 2.0 Gradient: Detection: UV 254 nm, PDA
pm, 2.1 x 30 mm Hold at 20% B until 0.06 min Injection Volume: 0.2 L
Part Number: 91812-302 20-75% B from 0.06-1.06 min Acquisition Rate: 200 Hz
Mobile Phase: Flow Rate: 1.1 mL/min Flow Cell: 1.0 pL
A: 0.02 M formic acid Pressure: 430 bar LC System: Shimadzu Nexera X2
B: 50/50 acetonitrile/methanol Temperature: 45 °C

HALO® RP-AMIDE i B HRE D B E XA R LY
MEARETTRNEMNERZY R LUERREENHALO® RP-AmideBIEREL SN HANDE, XA T

Fused-Core® RAJR A MEAE,

PEAK IDENTITIES:
TEST CONDITIONS: 1. Unknown
o Column: HALO 90 A RP-Amide, 2.7 um, 2. Ketoconazole
4:6 x50 mm 3. Naftifine
Part Number: 92814-407 .
Mobile Phase: 4. Clotrimazole
2 A: 0.02 M phosphate buffer, pH 3.0 5. Econazole
< 3 B: Acetonitrile 6. Sulconazole
E\ Gradient: Time (rgig) %ﬁ 7. Clofazimine
) .
3 10 80 8. Tolnaftate
S 1.6 80
_9 5 6 Flow Rate: 2.0 mL/min
[e) 2 4 7 Initial Pressure: 188 bar
_8 Temperature: 35 °C
< Detection: UV 230 nm, VWD
1 Injection Volume: 0.3 ulL
Sample Solvent: 25/75 water/acetonitrile
A \ P
: : 3 : ; : : - : : , : = - : 2 Response Time: 0.02 sec
T T T 1 Flow Cell: 2.5 pL semi-micro
. . LC System: Shimadzu Prominence UFLC XR
0.0 0.4 Time, min 1.2 1.6
.
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HALO® C18&iEiFLCMSEM N B2
N RS 24575 BN T AT RE R £ RIS 8= N AR M 2 1 RN FEIEE EFE, FHHALO® C187] LURIER

PEAK IDENTITIES:
1. Ciprofloxacin 25.  Albendazole Sulfone
2. Sulfathiazole 26.  Sulfaquinoxaline
3. Lincomycin 27.  Phenylbutazone
4. Sulfapyridine 28.  Tilmicosin
5. Albendazole-2-amino 29.  Flumequin
6. Trimethoprim 30.  Nalidixic Acid
7. Ormetoprim 31.  Oxolinic Acid
8. Tetracycline 32.  Kitasamycin
9. Enrofloxacin 33.  Tylosin
10.  Danofloxacin 34.  Florfenicol Amine
1. Sulfaclozine 35.  Erythromycin A
12.  Sulfachloropyridazine 36.  Malachite Green
13.  Sulfamerazine 37.  Albendazole
14.  Diclofenac 38.  Cloxacillin
15.  Difloxacin 39.  Dicloxacillin
16.  Amoxicillin 40.  Leucocrystal Violet
17. Chlortetracycline 41.  Crystal Violet
18.  Sulfadoxine 42.  Brilliant Green
19.  Sulfaethoxypyridazine 43.  Dapsone
20.  Penicillin G 44.  Carprofen
21.  Neospiramycin 45.  Ivermectin

22.  Spiramycin
23.  Sulfadimethoxine
24.  Albendazole Sulfoxide

MS Source Conditions:
ESI +

45
30000
1516
20000 ‘ s
>
2
‘@
c
O
2
£ 17
44
10000 )
5 1213 18 ke
A
1
34l 78&‘ 20 43
) 1 1921 fl
0 \L i
25 5.0 125
min
TEST CONDITIONS:
Column: HALO 90 A C18, 2.7 pm, Mobile Phase B: ACN, 0.1% Formic Injection Volume: 2.0 pL
2.1 x 100 mm Acid Sample Solvent: 50/50/ MEOH/H,O
Part Number: 92812-602 Flow Rate: 0.4 mL/min Detection: +ESI MS/MS
Mobile Phase A: Water, 0.1 % Pressure: 228 bar LC System: Shimadzu Nexera X2
Formic Acid Temperature: 35 °C ESI LCMS System: Shimadzu

LCMS-8040

Gradient: 3-36% B in 5 min, 36-
100% B in 0.5 min, hold at 100% B
for 1 min, 100-3% B in 0.5 min, hold
at 3% B for 4 min

Spray Voltage: 3.0 kV
Nebulizing gas: 2 L/min
Drying gas: 15 L/min
DL temp: 250 °C

Heat Block: 400 °C

FAUSPRAEN BRIV, HALO® BN IR EIR S T 40%,
fEFAHALO® C18, ¥ & thi BT (8] RE4E 35 40%, M T & AFIFIEmBER S, FAHALO® Fused-Core® K, #) & 7VPERY

R T EPI LIS EIL L, MMZERE D BT 8. T &AM mERE, AT G USPIERRNBIER,

Absorbance @ 250 nm
=y
[=]

5 FPP C18, 3.5 um, 3.0 x 150 mm
3 L, 1.0 mL/min, 60 °C
Run time: 45 min
Back pressure: 210 bar

Absorbance @ 250 nm
3
[=]

)

35.0 40.0 45.0

HALO 90 A C18, 2.7 pm, 2.1 x 100 mm
0.9 pL, 0.5 mL/min, 60 °C

Run time: 27 min

Back pressure: 233 bar

10.0 15.0

20.0

25.0 30.0 35.0 40.0 45.0
Time, min

* to view the complete test conditions, visit halocolumns.com

PEAK IDENTITIES:

Rivaroxaban related compound B
Rivaroxaban related compound D
Rivaroxaban related compound G
Rivaroxaban

Rivaroxaban related compound J

arwb =

14

halocolumns.cn



http://ns, visit halocolumns.com

HALO® PCS C18 & RIE 73 B B3 (A BRI

fEFAHALO® RET E B BIEEUVAIMSRANZRMA T, 52 HR D B 11 RRIBR (AR,

1o PEAK IDENTITIES:
90 1. Sotalol
2. Atenolol
1 3.  Pindolol
70
£ 5 4. Nadolol
Q 5. Metoprolol
% 50 1 6. Acebutolol
3 5 11 7. Oxprenolol
& 30 4 6 8. Bisoprolol
g 3 5 78 i 9. LabeF?calol
2 10 : M 10. Propranolol
11. Carvedilol
i = impurity in
107 bisoerc)':Ioly
-30 T T T T T T T T ]
0.0 05 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
TEST CONDITIONS: Time, min
Column: HALO 90 A PCS C18, 2.7 pm, 2.1 x 100 mmGradient Separation: Back Pressure: 281 bar Flow Cell: 1 pL

Part Number: 92812-617
Mobile Phase: A: Water, 0.1% Formic Acid
B: Acetonitrile, 0.1% Formic Acid B for 4 min

Flow Rate: 0.4 mL/min

3-36% B in 5 min, 36-100% B in 0.5 min, hold at
100% B for 1 min, 100-3% B in 0.5 min, hold at 3% Injection: 1.0 L

Temperature: 30 AC Data Rate: 100 Hz
Response Time: 0.025 sec.
Sample Solvent: 93/7 Water/ACN LC System: Shimadzu Nexera X2

Wavelength: PDA, 220 nm

IERBXR M SRR

FEXNIWARNZEGIR, R T REFEBNIERE
HENEE-CSERESHE, HALO® PCS Phenyl-Hexyl&

EENTRECSYNEFEES. ETEHENEEN
&, BERRERZRLL.

HALO® ELEVATE C18&iE i E SPHS M TR EM

fEFAHALO® Elevate C18a 1S 7 = I 2 413NARZS
(FrKEM) TR/ EpHE A THRERTT. Bid
20000 ME ARG, REBHEIZMIERTF 1%,

1
o PCS Phenyl-Hexyl
2

E 70
8
(;‘,. 50
2 3
<

10 J

-10

0.0 05 1.0 15 2.0 25 3.0 35 4.0
Time, min

o Uncharged Phenyl-Hexyl

90
)
8
$ =
g 1
g 30 2
2

10

-10

0.0 05 10 15 20 25 3.0 35 4.0
Time, min

TEST CONDITIONS:
Column: 2.7 pm, 2.1 x 100 mm phase as Isocratic: 12% B HALO® PCS Phenyl-Hexyl
labeled 18% B HALO® Phenyl-Hexyl

Mobile Phase A: Water/ 0.1% Formic Acid
B: Acetonitrile/ 0.1% Formic Acid

Flow Rate: 0.4 mL/min

Injection: 0.2, 0.5, 1.0 pL (10,25,50 ng)
Temperature: 35 °C

Instrument: Nexera

)
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PEAK IDENTITIES:
1. Uracil
2. Acenaphthene

2 3 3. Amitriptyline
1
Injection 1
£ R
g Injection 100
- ;
§ { | Injection 200
= Injection 300
J Injection 400
UL Injection 500

0.0 05 1.0 1.5 2.0 25 3.0 35
Time, min

TEST CONDITIONS:

Column: HALO 120 A ELV C18, 2.7 pm, Flow Rate: 0.8 mL/min

2.1 x50 mm

Part Number: 92272-402

Mobile Phase A: 95/5 10mM Ammonium
Bicarbonate, pH:10/ Acetonitrile

Mobile Phase B: Acetonitrile

Gradient: 0-95% B in 2.5 min, hold at
95% B for 0.5 min, 95-0% B in 0.1 min,
hold at 0% B for 1.9 min

Back Pressure: 220 bar
Temperature: 60 °C

Detection: UV/PDA, 260 nm
Injection Volume: 1.0 pL

LC System: Shimadzu Nexera X2

For additional applications visit halocolumns.com
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EMREARANRFE, £YHIFIE N BT RIT B,

AR T A TG RIRER, EMHINTET— RN E R, HP @A
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HALO® BIOCLASS F= &2 3 IR FRIAZ 13T, LR X LT Ko

HALO 1000 A $#&+8LC-MS44TADC MIMIC

=FREBIHALO 1000 A EHEHADC MimicBI DRI T REDEF M.

4 TIC Deconvoluted | - pEAK IDENTITIES:
retenti 3 Mass (kDa)
etention 3
HALO 1000 A C4 Time Range 2 700-2500m/z  , ,, MWs as labeled on the TICs
i — 2. 73-75
3.101-105 | TEST CONDITIONS:
4. 51-55 Column: HALO 1000 A C4, 2.7 um, 2.1 x 150 mm
Part Number: 92712-714
4 Column: HALO 1000 A Diphenyl, 2.7 pm, 2.1 x 150 mm
1. 24 Part Number: 92712-726
2 7377 Columns: HALO 1000 A ES-C18, 2.7 um, 2.1 x 150 mm
HALO 1000 A Diphenyl - e Part Number: 92712-702
3.100-104 Mobile Phase A: Water/0.1% DFA
4, 52-53 B: ACN/0.1% DFA
Gradient: 30-39 %B in 20 min
Flow Rate: 0.4 mL/min
Temperature: 75 °C
3 4 Detection: MS
5 Injection Volume: 5 pL
[ ‘ 1 h 1: 2026 LC System: Shimadzu Nexera
HALO 1000 A ES-C18 2 [ 2. 73-75
TR ¥ 3.102-104 MS Conditions:
( 1
1 ‘L‘ | 4. 49-55 Detection: + ESI MS/MS
A ”wN \L /\ \ ESI LCMS System: Velos Pro Orbitrap
\ / \ Spray Voltage: 4 kV
r B pray g
i S— " e ee— Capillary Temperature: 275 °C
5 40 6.0 80 10.0 12.0 14.0 16.0 18.0 20.0 gﬁ:ﬁ gzztgfs 300°C
Time, min Aux Gas: 10
RF lens: 70
3 =47 l =R
HALO® GLYCAN & I1E1F 73 B8 70T B NE, I B 2157200
fEFAHALO® Glycan 130001
BIERHILICE, 120004 i {i TEST CONDITIONS:
g—-_im?sd*gga EP% 110.00 } . Column: HALO® Glycan, 2.7 pm, 2.1 x 150 mm
> P " Mobile Phase: 0.1% formic acid/ammonium formate/
VERVLR SR, R tr acetonitrile
ESlEsE 90.001 i; Gradient: 90 min
=IEE R0 50.00] Flow rate: 0.6 mL/min
Temperature: 60 °C
o 10001 Detection: Fluorescence
w
60.007
50.007
40.001
30.00 i iﬁ
20,007 {g \L
e LMM -
0.007 =
10,00’ 2000 3000 4000 5000 '60.00 70,00 80.00 90.00
Mnutes
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HALO® PCS PEPTIDE&IEH IR S MIZHETREREUYNIESE

ERREHIERNREEHE (PCS Peptide) , ERBEFRE T OB ZAK, AJ LERFIRGEREN BRI B,
BT ME 3 ZRATES0% &= A RIIEFE, AT LAB FIHALO® PCS Peptide B SHEEMIAITEINE F2E (W1: FE) R4 TEER

SEZoal-1:8

9.0e8 4 -
Uncharged ES-C18 peptide phase (160 A)

7.5e8

5.0e8

2.5e8

30e8;

[ ptcroptioe e ||

1 AEDTAVYYC(Carbamidomethyl)SR 667.7877 Ezscgs i':(lj

713.6807 c18: 12.
2 TPEVTC(Carbamidomethyl)VVVDVSHEDPEVK 723 IE’ZScéfS jié :zj

9735171  ES-C18: 17.12
3 TVAAPSVFIFPPSDEQLK 2 bes C18: 14.47

0
PW50 AXIC
0.250
0.223
0.200
0.170

0.150

0.100

HALO® positively charged PCS C18
7.5e8 peptide (160 A)
5.0e8 |
2.5e8
-5.0e6 -} u ‘ .
0.0 10.0 20.0
TEST CONDITIONS:

Column: HALO 160 A ES-C18,2.7 um, 2.1 x 150 mm
Part Number: 92122-702

Column: HALO 160 A PCS-C18,2.7 pm, 2.1 x 150 mm
Part Number: 92112-717

Mobile Phase A: Water + 0.1% Formic Acid

Mobile Phase B: Acetonitrile + 0.1% Formic Acid

Gradient: ~ Time

30.0
30.1
33.0
331
37.0

%B

50

95

2
W Uncharged m PCSC18

0.128
0.085
0.050 lald s
0.000 l I
1

3

Flow Rate: 0.4 mL/min

Pressure: 465 bar

Temperature: 60 °C

Injection Volume: 1 pL

Sample: Trastuzumab Tryptic Digest (1.25 pg/ul)
Sample Solvent: Refer to Digestion Procedure
LC System: Shimadzu Nexera X2

MS CONDITIONS:
System: QExactive HF
ESI positive polarity
300-2000 m/z

Source voltage: 3.2kV
Sheath Gas: 40

Aux Gas: 20

Aus Gas Temp: 275°C
Capillary Temp: 320°C
pscans: 1

Max Injection Time: 200 msec
S-Lens RF: 50

HALO 1000 A DIPHENYLTE{RE &4 TR BE
HALO 1000 A Diphenyl & 7EGREEH TRET H
B REMEEmD,

Absorbance, mAU
G

5 -
0 -
5 : T T Y
75 80 85 90 95
Time, min.
TEST CONDITIONS:

SPP 450A Polyphenyl SPP

HALO 1000 A Diphenyl SPP

Columns: 2.1 x 150 mm; Flow rate: 0.4 mL/min; Mobile Phase A: water/0.1% TFA; Mobile
Phase B: ACN/0.1% TFA; Gradient: 30-45% B in 15 min; Injection Volume: 2 uL of 2 mg/mL
trastuzumab in water/0.1% TFA; Temp: 40 °C; Detection: PDA at 280 nm

58 K7L Z @M, HALO 1000 A CARIIER B L E:
51500 A FPP#EEL, HALO 1000 Axt5s

B

Wags, = 0.09

Wig, = 0.12

2.7 ym, HALO 1000 A Cc4

4 um, 1500 A, Polymeric FPP

Time, (min)

TEST CONDITIONS:

20 25 3.0 3.5 4.0 45

5.0

Conditions: Columns: 2.1 x 100 mm; Mobile phase A: water (0.1% TFA); Mobile phase B:
80/20 ACN/water (0.085% TFA); Gradient: 40-47.5% B in 8 min; Flow rate: 0.4 mL/min;
Temperature: 80 °C; Sample: trastuzumab; Injection volume: 2 uL of 2 mg/mL in water;
Instrument: Shimadzu Nexera; Detection: UV at 280 nm with 350 nm reference wavelength

17
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LC/MST BEAZEEAN-1
HALO® OLIGO C18&iEE D BeMARMBTIZEER AEBEFRMN T, XEBZERAIUTE7E, XE2/R 70LIGO
C18&IEIERISEAM. MEERBYN I BREEEZFAEAHALO® OLIGO C18&iEME, AMERMEMEH KELE

NEAL, WA A B H K

Primers HPLC
Chromatogram
16,000
1 I * I T7 Promoter (*3) 1019.288
1 3 Mass Spectrum 6 3.0e4
4 (6122 Da) -
£ g
[ -7 >
o -5 2.
© 10,000 - 5 8735326 Z
\@/ 1223.346
§
o L Lol |LL
5,000 -
750 ‘ ‘ 1,300
m/z (m/z)
Peak Identities ssDNA Sequence Ret. (min) | T (°C)
1 i . GCTAGTTATTGC TCAGCG G 4.49 60.3
04 Terminatorigmer
2 16s rRNAzomer | AGA GTT TGA TCC TGG CTC AG 4.68 61.3
3 Y TAATAC GAC TCA CTATAG GG 4.74 55.2
Promoteraomer
4.20 i i 5.50 4 168 rRNAg1mer | ACG GCTACCTTGTTACGACTT | 4.84 | 63.5
. -I-I me N 5 dT1smer TITTITTITTITTTT 4.99 38.6
(min) 6 | dTiomer T T T T T T 512 | 409
TEST CONDITIONS:
Column: HALO 120 A OLIGO C18, 2.7 pm, 2.1 x 50 mm Flow Rate: 0.4 mL/min Flow Cell: 1 pL
Mobile Phase: A: 5mM TEA/50mM HFIP, pH 8.35 Back Pressure: 106 bar Data Rate: 100 Hz
B: Methanol Temperature: 50 °C Response Time: 0.025 sec.LC System: Shimadzu Nexera X2
Gradient: Time  %B Injection: 1.0 pL, 10ng on-column MS System: Thermo Velos Pro Orbitrap
0.0 5 Sample Solvent: 10mM Tris HCI/TmM EDTA pH=8.0
7.0 18 Wavelength: PDA, 260 nm MS CONDITIONS:
Detection: (-) HESI
Spray Voltage: 2.5 kV
Capillary temp: 350°C
Source Heater temp: 300°C

HALO® OLIGO C18 & UVA BEZEEAY
FIERREER = Z.B% (TEAA) /£29M&NI2E, HALO® OLIGO C187E59 AN B10-60 MEEESY), BT T HEM

D EEMER .
PEAK IDENTITIES:
2 TEST CONDITIONS:
3 19mer Column: HALO 120 A OLIGO C18,2.7  Flow Rate: 0.5 mL/min
3. 20 mer pm, 2.1 x 50 mm Back Pressure: 137 bar
5 ‘51 %g m:[ Part Number: P2A62-402 Temperature: 60 °C
E i 6: 40 mer Mobile Phase: A: 100mM TEAA, pH 8.5  Injection: 2.0 uL, (10ug)
® 7. 50 mer B: Acetonitrile Sample Solvent: 10mM Tris HCI/1TmM
g 8. 60mer Gradient: EDTA pH=8.0
‘g * 5 * Tris HCI/EDTA Time %B Wavelength: PDA, 254 nm
E 0.0 5 Flow Cell: 1 pL
0.5 7.4 Data Rate: 100 Hz
3.5 10.7 Response Time: 0.025 sec.
3.6 20 LC System: Shimadzu Nexera X2
4.1 20
00 0s 10 15 20 25 30 35 40 4.2 5
Time, min 9.0 5

18 For additional applications visit halocolumns.com
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MBS
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ENSANBEEEE 2
22, HALO® EnviroClassfB R A ERATF»E

E3E

RURZ FRZE RN, AR IF A an Y 18 0 AT ie)

B PFASHIPAH K2

M FRA R R BB RTS

H o FHFYR

RFIEPA 163375 /A IRIE DA PFAS

20214, EPARFR T 163375 75 FHM B ME BT AY40FHPFASHI, BLFE K. BRI EVEIA TR B RS,

AT 2 EAEPA 163375 7AX PFASHIT D TBIHALO® PFASHRR S 5, FR B i3 91E 120 ¥9 2 ISR, A — DMRE Do

x10 4 |NEWFOSE: -ESI MRM Frag=166.0V CID@11.0 (630.0 -> 59.0) .0010.d
1985
19
113§ 22
175 14-16
17
165
16
155
15 ‘
145
14 |
135
13
125
12
115
11
1.05
1
095 ‘ 23
03
085 7
[E:]
0.75 13
07
085 17-19
56 10
bl & 6 f | 20-21 B
045 24-26 29-31
|
04 ‘l 2 I 8
e U 9l 12
025 |‘ ‘ “ | 28
02 ‘ | ‘ | 5 “ ‘ 27
015 | 3 ‘ il
0.1 | | | “ ‘ f\ A
b \ Al " L \ | \
i | - JAVAAN —
1's 3 25 3 s 4 4’5 5 s’ 3 6’5 7 75 8 8’5 E o5 10
Counts vs. Acquisition Time {min)
PEAK IDENTITIES:
1. PFBA 11.  PFPeS 21 PFOS 31.  NEtFOSAA
2. PFEMPA 12.  HFPO-DA 22 7-3 FTCA 32.  11CI-PF30UdS
3. 3-3 FTCA 13. PFHpA 23 9CI-PF30ONS 33.  PFDoA
4. PFPeA 14 PFHxS 24 8-2FTS 34.  NMeFOSA
5. PFBS 15 5-3 FTCA 25 PFDA 35 NMeFOSE
6. PFMBA 16.  ADONA 26 PFNS 36 PFDoS
7. PFEESA 17 6-2FTS 27 NMeFOSAA 37 PFTrA
8. NFDHA 18 PFOA 28 PFOSA 38 NEtFOSE
9. 4-2FTS 19 PFHpPS 29 PFDS 39 NEtFOSA
10.  PFHxA 20 PFNA 30. PFURA 40 PFTeDA
TEST CONDITIONS:

Analytical Column: HALO® PFAS, 2.7 uym, 2.1 x 100 mm

Flow Rate: 0.4 mL/min

MS Conditions:

Part Number: 92812-613 Pressure: 505 bar Gas Temp: 130 °C

Delay Column: HALO® PFAS Delay, 2.7 pm, 3.0 x 50 mm  Temperature: 44 °C Nebulizer: 25 psi I P FAS

Part Number: 92113-415 Detection: -ESI| MS/MS Gas Flow: 11 L/min 2

Mobile Phase A: 20 mM Ammonium Acetate Injection Volume: 2.0 p Sheath Gas Heater: 250 °C 4 So I u t i ons

Mobile Phase B: Methanol Sample Solvent: Methanol (96%) Water (4%) Capillary: 3500 V

Gradient: ~ Time %B MS System: Agilent 6400 series
0.0 20 LC System: Agilent 1200 series Data courtesy
12 90 :
]g ] 38 The Center for PFAS Solutions
18 End

q )
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HALO® PFP, 2.7 uMBIEHFLCMSH BEESE
HALO 90 A PFP& it el s S EIRIFIE DRIk L, B 2R R EN R BUE, B 7 XL M, HALO 90 A PFP&;L

RN RN ERE SR D TRIERER,

PEAK IDENTITIES:
1. Nivalenol
15000007 3 2. Fusarenone X
3. Neosolaniol
18 4. 15- acetyldeoxynivalenol
12500007 5. 3- acetyldeoxynivalenol
6. Aflatoxin M1
7. Diacetoxyscripenol
B 7 8. Aflatoxin G2
1000000 9. Aflatoxin G1
10.  HT2 Toxin
11.  Aflatoxin B2
750000 z 12, Aflatoxin B1
o 13. Ochratoxin B
12 14.  Citrinin
5000007 1 15. T2 Toxin
16.  Ochratoxin A
17.  Zearalenone
R 2 18.  Sterigmatocystin
250000 4 13-15 2 19.  Fumonisin B2
/\\ L 6 s|| 10 ‘1 16,17 Lli o1 20. Fumonisin B3
A A A 21.  Fumonisin B1
0.0 1.0 2.0 3.0 4.0 5.0 22, Beauvericin
TEST CONDITIONS:
Column: HALO 90 A PFP, 2.7 pm, 2.1 x 100 mm Gradient:  Time %B Temperature: 40 °C
Part Number: 92812-609 0.0 15 Injection Volume: 7.0 pL
Mobile Phase A: Water, 2 mM Ammonium Formate, 4.5 100 Sample Solvent: Methanol
0.1% Formic Acid 10.0 100 Detection: +ESI MS/MS
Mobile Phase B: Methanol, 2 mM Ammonium For- LC System: Shimadzu Nexera X2
mate, 0.1% Formic Acid Flow Rate: 0.4 mL/min
Pressure: 280 bar

HALO® PAHE&IE 2 4TEPA 610+ K FEE+3E
TR SFHTEPA 610738 ERI 1650 L SWI LU R F EEFIE, XA 7 HALO® PAHEIEF H BN ITREM DB E,

*
PEAK IDENTITIES:
5
1. Naphthalene
4 2. Acenaphthylene
E 3. Acenaphthene
2 4. Fluorene
g 1 3 5. Phenanthrene
P 6. Anthracene
= 7. Fluoranthene
32
= 8.  Pyrene
é 9. Benzolalanthracene
2 10. Chrysene
11.  Benzole]pyrene
12. Benzolblfluoranthene
13.  Perylene
o 14. Benzolklfluoranthene
; ; . ; ; . . . ; 15.  Benzola]pyrene
olo 10 20 3.0 40 50 6.0 70 8.0 9.0 16. Dibenzo[a,h]anthracene
Time, min 17.  Benzo[g,h,ilperylene
18.  Indenol1,2,3-c,d]pyr
* acetone from sample
TEST CONDITIONS: solvent
Column: HALO 90 A PAH, 2.7 pm, 4.6 x 150 mm Initial Back Pressure: 416 bar
Part Number: 92844-712 Temperature: 30 °C
Mobile Phase A: Water Detection: 280 nm
B: Acetonitrile Injection Volume: 5 uL
Gradient: ~ Time %B Sample Solvent: 80/20 Methanol/Acetone
0.0 50 Data Rate: 40 Hz
4.5 100 Response Tlme 0.05 sec.
9.0 100 Flow Cell: 1 pL
9.5 50 LC System: Shimadzu Nexera X2
14.0 50 ESI LCMS system: Shimadzu LCMS-8040
Flow Rate: 1.8 mL/min

20 For additional applications visit halocolumns.com
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AIRZERNARTESHERMNEAVIEPHELEERSHTHIRHAS,
MBEEEX—IEFEEXBIEA HALOCEIEHIRE T E NN BHELER
NESHAERIRSHI I FE 2 518,

HALO® AQ-C18fB it N B/K A AL R

HALO® AQ-C18 &1+ A A3 T Ak I B KA EIE. I A, BEA0-T0% FREZRIIREE, HTEFIIR L BIZER 1%, R 26

DA, BETBSRIFI D ESMIKAEELE R,

PEAK IDENTITIES: TEST CONDITIONS:
4 1.Thiamine (B1) Column: HALO 90 A AQ-C18, 2.7 pm, 4.6 x 150 mm
2. Ascorbic acid (C) :/TrL!I\l“;“hbe“ 9AZ/8B1 4-722
ST obile Phase:
= i EIC_(;tmémldgé(B?’) A= 0.025 M, potassium phosphate in water, pH=2.5 B= Methanol
- yn oxme.( )_ Gradient: Time (min.) %B
c 5. Pantothenic acid (B5) 0.0 0
f 6. Cyanocobalamin (B12) 1.0 0
o 7. Folic acid (B9) 6.0 70
® 3 8. Riboflavin (B2) 6 10.0 70
v Flow Rate: 1.2 mL/min.
v 2 Initial Pressure: 243 bar
= 1 7 8 Temperature: 30°C
8 Injection Volume: 2.0 pL
= 5 Sample Solvent: water
8 Detection: 215 nm, VWD
QO Response Time: 0.02 sec.
< L Data Rate: 25 Hz
Flow Cell: 2.5 pL semi-micro
. ——— ——— . S— T T LC System: Shimadzu Prominence UFLC XR

t ECV: ~14 L
0 2 3
Time (min)

E/AM4EE R E SPP VS, FPP

5ZF X FHIFPP C30&1E1TELL, HALO® C30B A FRAE A A RMIERE LR, N HEE

2 PEAK IDENTITIES:
1. Retinyl acetate (Vitamin A)
= 2. Delta tocopherol (Vitamin E)
c 5 3. Ergocalciferol (Vitamin D2)
o 4. Cholecalciferol (Vitamin D3)
% 1 5. Alpha tocopherol (Vitamin E)
® 3 4 6 6. dI-Alpha-tocopherol acetate (Vitamin E)
o HALO® C30 SPP 7 7. 2,3-trans-phylloquinone (Vitamin K1)
: J A
= A
2
o 2
£ .
< ) 5
Competitor C30 FPP A 34 6,7
r T T T T /-¥I
0.0 1.0 2.0 3.0 4.0 5.0
TEST CONDITIONS: Time, min.
Column: HALO 160 A C30, 2.7 pm, 4.6 x 150 mm Initial HALO Pressure: 262 bar Sample Solvent: Methanol
Part Number: 92114-730 Initial Competitor FPP Pressure: 207 bar Data Rate: 40 Hz
Competitor FPP: C30, 3.0 ym, 4.6 x 150 mm Temperature: 30°C Response Time: 0.025 sec.
Isocratic: 100% Methanol Detection: UV 280 nm, PDA Flow Cell: 1 pL
Flow Rate: 1.5 mL/min Injection Volume: 2.0 pL LC System: Shimadzu Nexera X2
- A,
. =

21 For additional applications visit halocolumns.com
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BIEEE T RN EE MAFFFRIAFT Y RIRIRIZS Y. TR, B2
R AR EX B R R R H DU E R L. DA R 2 XK E
HWREM EUHEFHTD KIEEIIMIZ 7, HALO® BiE £ XA Fused-
ERARERRME T REEBNH DB

Core® A, HEBHAK

HALO® AQ-C18&iLiFLC-MSH B RLEEY

HERMKEF

KMERRABFRAZIN BB KEYIIRABERFESHERIET.

mBY BB A0

BE59MUEY), HP2MZRIE (ZRERAMDLUNIRRFE H 1) [fFRtE BN ARES THRE

PEAK IDENTITIES:
1100000 1. Daminozide 32.  Bifenazate
S 2. Acephate 33, Pyrethrin |
] 3. Oxamyl 34, Fipronil
b 4. Flonicamid 35.  Fenoxycarb
esoone 5. Methomyl 36.  Tebuconazole
— 6. Thiamethoxam 37.  Kresoxim-methyl
] 7. Imidacloprid 38.  Propiconazole
8. Dimethoate 39.  Diazinon
eoo000 9. Acetamiprid 40.  Spinosad A
750000 10.  Aldicarb 41. GK 264
> oo 1. Thiacloprid 42, Prallethrin
= 12.  Dichlorvos 43.  Spinosad D
c ey 13.  Propoxur 44.  Pyrethrin Il
O o] 14.  Carbofuran 45, Chlorfenapyr
T o] 15.  Carbaryl 46.  Trifloxystrobin
- 16, Imazali 47.  Clofentezine
SO0t 17.  Metalaxyl 48.  Piperonyl butoxide
4z000c] 18.  Naled 49, Hexythiazox
p— 19.  Parathion methyl 50.  Chlorpyrifos
20.  Chlorantraniliprole 51.  Spiromesifen
000 21.  Spiroxamine 52.  Etoxazole
300000 22.  Phosmet 53.  Fenpyroximate
P 23.  Methiocarb 54.  Cyfluthrin
24, Azoxystrobin 55.  Cypermethrin
2000y 25.  Paclobutrazol 56.  Pyridaben
150000 26.  Boscalid 57.  Abamectin
o 27.  Fludioxinil 58.  Permethrin
E 28.  Malathion 59.  Etofenprox
s i A A 29. Myclobutanil 60.  Bifenthrin
nﬂ 0 ﬂ‘S 1Iﬂ 1'5 ZIﬂ 2‘5 5‘ﬂ 35 ' 4‘ 4‘5 S‘H ; 55 S‘D 6‘5 7‘0 7‘5 min 30 Spertetramat 61 ’ AceqUInocyl
Time, min. 31.  Ethoprophos
* To view the complete test conditions for app note 333, visit halocolumns.com
N
HALO® LPH-C1843 BS 19 A R 10FREBRAMRAVRE ST
1 - 1
2
e ] 6
c
£ o 34
@ N 5
g N
[ ®
g 1 Y 9 10
3 = 8
2 2
< o
E -
<
00 20 20 60 50 100 120 x — L—j
Time, min ’l
PEAK IDENTITIES: op o5 1p 15 20 25 3§ 35  ap
TEST CONDITIONS: 1. Cannabidivarinic acid (CBDVA) Time, min
Column: HALO 90 A LPH-C18, 2.7 ym, 4.6 x 150mm § ga”"agfjivf,”” (-CdB(Dch)DA) TEST CONDITIONS s
Part Number: 92824-716 : annapiclofic acid :
4. I BGA) .
Mobile Phase A: 5 mM Ammonium Formate, 5 g::::ggzzllfcagg (CBGA) Column: HALO 90 A C18, 2.7 ym, 4.6 x 100 mm PEAK IDENTITIES:
0.1% Formic Acid 6 Cannabidiol (CBD) :/Iacr::irl\‘eugl]wbig zz?l\}:t-éns(z) 1% formic acid 1. Cannabidivarin (CBDV)
Mobile Phase B: Acetonitrile, 0.05% Formic Acid 7. Tetrahydrocannabivarin (THCV) Molbil Pha B A : t 10/0.085% formic acid 2. Cannabidiolic acid (CBDA)
Isocratic: 75% B 8. Tetrahydrocannabivarinic acid (THCVA) olotle Phase B: Acetonitriie/L © formic act 3. Cannabigerol (CBG)
. . Gradient: 77-85% B in 4 min '9€
Flow Rate: 1.5 mL/ 9. Cannabinol (CBN) . 4. Cannabidiol (CBD)
ow Rate: 1.0 mL/min 10 ¢ binolic acid (CBNAJ Flow Rate: 1.5 mL/min -
Pressure: 232 bar . annabinolic acid (C ! ) Initial Pressure: 197 bar 5. Tetrahydrocannabivarin (THCV)
Te . 30°C 11. Exo-tetrahydrocannabinol (EXO-THC) Temperature: 3‘8 oC 6. Cannabinol (CBN)
emperature: 12. delta 9- Tetrahydrocannabinol (D9-THC) Dotrtions OV 220 am. PDA 7. delta-9-Tetrahydrocannabinol (A9-THC)
Detection: PDA, UV: 228 nm 13.  delta 8- Tetrahydrocannabinol (D8-THC) Infection Volume: 1.3 L 8. delta-8-Tetrahydrocannabinol (A8-THC)
Injection Volume: 1 pL 14. Cannabicycol (CBL) D\Jl\le” Volume: 0 471 rt:L 9. Cannabichromene (CBC)
Sample Solvent: 75/25 MeOH/ Water 15. Cannabichromene_ (CEC) v Sample SclverA|t:.75/25 methanol/water 10. delta-9-Tetrahydrocannabinolic acid A (THCA)
Data Rate: 100 Hz 16. Tetrahydrocannabinolic acid A (THCA-A) R Time: 0,025
R - 17. Cannabichromenic acid (CBCA) esponse fime: ©. sec
esponse Time: 0.025 sec. . U Data Rate: 100 Hz
18. Cannabicyclolic acid (CBLA)
Flow Cell: 1 pl 19, Cannabitriol (CBT) Flow Cell: 1.0 1L

LC System: Shimadzu Nexera X2

LC System: Shimadzu Nexera X2

22

For additional applications visit halocolumns.com
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EFNTEREXRER, BIRMIA, AMRR T EEHRE. BRAIFX
REBERFA LS, FAREMNRRRE. RmERZTR LD
EByPkEY, HALO®BIEIERYILIT, EH S5 2 ZFLEERABLL, REMTR BAERYIF M

% Dlo

HALO® C30&1EtELCMS S gt

m Naime Brand Low mass DAGs and Phytosterols Highimass TAGs TEST CONDITIONS:

20000 Column: HALO 160 A C30, 2.7pum, 2.1 x 150 mm
. Part Number: 92112-730

om0 \N\ Mobile Phase A: Methanol

— N o A ___| Mobile Phase B: IPA/0.1% Formic Acid
reowo - meenencdiil Gradient: Time %B

,,,,,,,, Sers Bran ‘r"w‘ 10.00 10

s ! I 14.00 40

- ﬁ H N 25.00 40

o il | 25.01 10

ot § t (AT 3000 10

-] e .\ [N VW_ JU__n . FlowRate: 0.3 mL/min

. ——— = Temperature: Ambient

21 mported drectly Injection Volume: 2 pL

g R Sample Solvent: MeOH

o LC System: Shimadzu Nexera X2

reowo MS System: Shimadzu 2020

- A =

fEFAHALO® PENTA-HILICE & M B A B2 72

mV

1000

800

200

DP 1: Glucose

Before Yeast Addition

Day 1

TEST CONDITIONS:

Column: HALO 90 A Penta-HILIC, 2.7 pm,
3.0x 50 mm

Part Number: 92813-405

Mobile Phase A: Water

?ays Mobile Phase B: Acetonitrile
i Gradient: Time %B
0.0 92
8.0 52

»HOP11

»DP 12

Flow Rate: 0.75 mL/min
Temperature: 65 °C
Detection: ELSD, 40°C, 45 psi
Injection Volume: 2 pL

Data Rate: 10 Hz, 2 sec filter Data Courtesy:

ACCTA, Inc.

23



M RE LAY LREMMEER 2 B

UVEGT, ) LR ZMMHEERREREHALO® LPH-C18B R TMEN D E.

ZEIETRETEEARP, PILA LEBRKEFH AR B EIRS, 2RpHD BRIEBERE,

5 PEAK IDENTITIES:
£ 10 1. Gallic Acid
= 8 9 .
o 1 2. Gallocatechin
o~ . .
® 7 3. Eplgal|9catech|n
g 4.  Catechin
£ 3 5. Caffeine
= . .
2 4 6 6. Ep!catechm .
< 5 7.  Epigallocatechin Gallate
8.  Gallocatechin Gallate
L 9.  Epicatechin Gallate
10. Catechin Gallate
0.0 20 40 6.0
Time, min
TEST CONDITIONS:
Column: HALO 90 A LPH-C18 2.7 um, 4.6 Gradient: Time %B Flow Rate: 1.8 mL/min
x150 mm 0.0 10 Pressure: 395 bar
Part Number: 92824-716 0.5 10 Temperature: 40 °C
Mobile Phase A: Water, 0.2% Formic Acid 6.0 23 Detection: PDA, UV 270 nm
(pH: 2.45) 7.0 23 Injection Volume: 5 plL
Mobile Phase B: Acetonitrile, 0.2% Formic Sample Solvent: 90/10 Water/ Acetonitrile
Acid LC System: Shimadzu Nexera X2

HALO® RP-AMIDE, ES-CN FIPHENYL-HEXYLO B &Lk &Y  EMAHALO® AQ-C18&iEE N Bk B HER

BEENSMERES ZFLMAUERAREE.

fEFFHALO® AQ-C18& I EAEFE AU /KAB SR T 72 B 9Mik

HEER D B ERENERREE. BV,

PEAK IDENTITIES:
z 1. Biochanin A 12 4 5
1 2. Flavone T
c 3. Flavanone . 7
5 - s,
=4
‘é‘) RP-Amide 40/60-Buffer/ACN | 9
o 8
s 1 2 1 ]
8 2
2 3 1
< ES-CN n 50/50-Buffer/ACN
Phenyl-Hexyl JU\ 3 A 40/60-Buffer/ACN ] T T T T T T )
; ; " " " ; i 0.0 1.0 20 3.0 4.0 5.0 6.0 7.0
0.0 0.2 0.4 0.6 0.8 1.0 12 14 Time, min.
Minutes
TEST CONDITIONS: TEST CONDITIONS: PEAK IDENTITIES:
Column: HALO 90 A AQ-C18, 2.7 pm, 4.6 x 250 mm . .
Columns: Pressure: ~170 bar Part Number: 92814-922 ! 1. Oxa||§ ac@
1) HALO 90 A RP-Amide, 2.7 pm, 4.6 x50 mm  Temperature: 30 °C Isocratic: 20 mM potassium phosphate buffer, pH 2.7 2. Tartaric acid
Part Number: 92814-407 Detection: UV 240 nm, VWD Flow Rate: 1.0 mL/min 3. Malic acid
2) HALO 90 A ES-CN, 2.7 pm, 4.6 x 50 mm Injection Volume: 1.0 pL Pressure: 307 bar 4. Ascorbic acid
Part Number: 92814-404 Sample Solvent: 50/50 water/acetonitrile Temperature: 40 °C 5. L-Lactic acid
3) HALO 90 A Phenyl-Hexyl, 2.7 pm, 4.6 x 50 mm Response Time: 0.02 sec Detection: UV 214 nm, PDA 6. Acetic acid
Part Number: 92814-406 Data Rate: 25 Hz Injection Volume: 20 uL 7. Citric acid
Mobile Phase: A/B - See chart Flow Cell: 2.5 pL semi-micro Sample Solvent: Mobile phase 8. Succinic acid
A: 0.02 M Potassium phosphate buffer, pH 2.9 LC System: Shimadzu Prominence UFLC XR Response Time: 0.025 sec 9' E i acid
B: Acetonitrile Extra Column Volume: ~14 pL Data Rate: 100 Hz - rumaric act
Flow Rate: 2.0 mL/min Flow Cell: 1.0 pL
LC System: Shimadzu Nexera X2

For additional applications visit halocolumns.com




&R Fa

TRANERRREMING

fEFHALO 1.5MM &R E 4 4 XD EHIRILCMShE R
DATELSMmMAN2. ImmEIERE LD EMREERDAE. 52.1mmEiEEAEL, 1.5mmEIERERIIRN ES.

REEBHNEBEME, L.5mmEEIEr LUIE4E RZDABYIAZIELOD,

Y B PAEAE B PAYI B EL 2, BT LABE BRI 3R]
FRBEM T RERERX R RERM. MEEX REEZKAIEM,
IREERFHNTEHALO®(U)HPLC/MSEIEI & JIRIER.
it EE AR E M EREREX BB S EE

RIS IXEER]
ME D BMIR

—_
[—]

=)

m PR SR 50 = RYIRAR 1k

HALO 90 A C18, 2.7 um, 2.1 x 100 mm HALO 90 A C18, 2.7 um, 1.5 x 100 mm
3
20000 20000 ZS(O{‘H)D
y | .
I Intensity = 3.1x larger
“ | Area = 2.9 larger
|
15000 15000: ‘\ |
|1
[ 25(0H)D?
10000 10000 ‘\ | |
| - I
T I
25(0H)D3 | || “ |
5000 N 25(0H)D* —— | 50 | | Intensity = 2.3x larger|
N || Area = 2.2x larger | |
/A [ )
650 675 700 725 750 7.75 800, 700 725 750 7.75 800 825 850
Time, min. Time, min.
TEST CONDITIONS:
Column: HALO 90 A C18, 2.7 pm, 2.1x100 mm Gradient: Flow Rate: 0.4 mL/min for 2.1 mm
Part Number: 92812-602 Time %B 0.2 mL/min for 1.5 mm
Column: HALO 90 A C18, 2.7 pm, 1.5x100 mm 0.00 50 Pressure: 370 bar for 2.1 mm
Part Number: 9281X-602 10.80 92.5 229 bar for 1.5 mm
Tubing (Column to Source): 11.48 95 Temperature: 40 °C
AMT MarvelXACT™ 50 pm x 600 mm 12.75 100 Injection Volume: 1.0 pL @ 500 ppb
Part Number: PS7050600 13.75 100 Sample Solvent: 50/50/ ACN/H,O
Mobile Phase A: Water, 0.1 % Formic Acid 14.25 50 Detection: +ESI/APCI MS/MS
Mobile Phase B: ACN, 0.1 % Formic Acid 20.00 End LC System: Shimadzu Nexera X2
ESI LCMS System: Shimadzu LCMS-8040

PEAK IDENTITIES

1.

25-Hydroxyvitamin
D3 (25(0OH)D3) m/z - 383.4

25-Hydroxyvitamin
D2 (25(0OH)D2) m/z - 395.3

MS CONDITIONS:

Detection: ESI +/APCI

Spray Voltage: 4.5 kV
ebulizing gas: 2 L/min

Drying gas: 15 L/min

DL temp: 250 “C

Heat Block: 300 “C

2 uM HALO® PENTA-HILICEIEFLCMS 3 B R R RIETG/ETS

ZEAEEERE (EG) MM

ZB5 (EtS) BIRRF Z BRI RIS,

XEYFREFER UBE RS RN TERFILEIRN, SREIEFEBERRTINIH,

TEST CONDITIONS:
1250000
PEAK IDENTITIES: Column: HALO 90 A Penta-HILIC, 2 ym 2.1 x 100mm
Part Number: 91812-605
1000000 1. EtS (M H-=125.120 9/m0|) Mobile Phase A: 5 mM ammonium formate/
2. EtG (M H_=221 1 93 g/mol) 0.1% formic acid in 95:5 ACN/water
Mobile Phase B: 5mM ammonium formate/
0.1% formic acid in 80:20 ACN/water
220000 Gradient:  Time %B
0.00 0
1.00 100
600000 5.00 100
5.01 0 MS CONDITIONS:
7.00 END LCMS system: Shimadzu LCMS-2020
250000, Detection: -ESI MS
El Flow Rate: 0.4 mL/min Spray voltage: 4.50 kV
.g 1 Initial Pressure: 325 bar Drying line temp: 300 °C
£ 0| A_ J Temperature: 40 °C Heat Block: 450 °C
Injection Volume: 2 pL
I\II\III\|IkllllIII‘II\IllIII‘II!\|I\II|\II\|IEII|IIII‘I\II|IIII|II\ISampleprep:sng/mLEtG/EtSinzouLDfSynthetic
0.0 05 1.0 1.5 20 25 3.0 35 4.0 4.5 50 55 6.0 6.5 urine.
(T. min) 10 fold dilution with mobile phase A.

25




HALO® BIPHENYL& &1 =@ ELCMS D Bl K 1EEZ

2.0 um HALO® Biphenyl& & @SB E 7D B 22 BAEN LR RVIERIERE,

HERAREMEAER (93 91E5F01£8) LIRS HEFI SIS MR (55 £ 1711E3) Z a9 .

PEAK IDENTITIES: m/z TEST CONDITIONS:
1. Morphine 286 Column: HALO 90 A Biphenyl, 2.0 pm,
2. Oxymorphone 302 2.1 x 100 mm
3. Hydromorphone 286 13 Part Number: 91812-611
4. Nanxpne 328 Mobile Phase:
2 f\:l(a)g:el:zne 32(2) A: Water/Q.T% formic acic?l .
7. Oxycodone 316 B: Acetonitrile/0.1% formic acid
8. Hydrocodone 300
9. cis-Tramadol 264 Gradient: ~ Time (min) % B
10. Meperidine 248 10 0.00 10
11. Fentanyl 337 2.22 20
12. Buprenorphine 468 5.00 60
§ 13. (x)-Methadone 310 1 550 60
£ 5.51 10
N 6.50 END
§ Flow Rate: 0.4 mL/min
= Initial Pressure: 325 bar
9 Temperature: 40 °C
Detection: +ESI MS
5 7 Injection Volume: 1.0 pL
8 Sample Solvent: 95/5 water/acetonitrile
LC System: Shimadzu Nexera X2
6
1 '
2 ‘\‘ 11
[
)\
o —
e R R R R R R R T R
Time (min)

KEENSRD B
fEFAHALO 90 A Bipheny @i 1E6 9 S E 9 B 1 1REEIEZRE &4,

BIEEER, B AR EIREFN DS, BIERT. E0E.

75 A
PEAK IDENTITIES:

65 1 1 4 78 1. Estriol
2 55 ] 3 5 2. Hydrocortisone
< 6 3. Prednisone
S 45 A 2 4. Cortisone
) 5. Corticosterone
= i 6. B-Estradiol
% 35 7. Cortisone Acetate
'8 25 9 11 8. Testosterone
8 10 9. 17-a-Hydroxyprogesterone
2 15 | 10. 11-Deoxycorticosterone
< U 11. Progesterone

5 - U u LI

0 1 2 3 4 5 6
Time, min,
TEST CONDITIONS:
Column: HALO 90 A Biphenyl, 2.0 ym, Gradient:  Time (min) %B Flow Rate: 0.4 mL/min
2.1 x 100 mm 0.00 10 Initial Pressure: 325 bar
Part Number: 91812-611 222 20 Temperature: 40 °C
Mobile Phase: 5.00 60 Detection: +ESI MS
A: Water/0.1% formic acid 5.50 60 Injection Volume: 1.0 pL
B: Acetonitrile/0.1% formic acid 5.51 10 Sample Solvent: 95/5 water/acetonitrile
6.50 END LC System: Shimadzu Nexera X2
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fEFEHALO 90 A PCS C18BiZ#t 4> BIINERZS

SNRR I TN ERZ N AR PR TS, ABEL F RS FRI2 % FLC18, HALO® Fused-Core® PCSHIR MU VIRV EIFEE S,

KEFIEBR (PCS) BEMZEAREFREMRE (30 FER) 2 Bt K SYRIERER,

PEAK IDENTITIES:
1 2
1. Doxepin 4. Nortriptyline
2. Desipramine 5. Amitriptyline
E 3. Imipramine 6. Trimipramine
=
~
® Rs: 3.17 TEST CONDITIONS:
g TELon Col HALO 90 A PCS C18, 2.7 2.1 x 100
s Plates: 9833 oumn: T oo fume £ xR mm
2 A Part Number: 92812-617
2 Competitor Column: FPP C18, 3 um, 2.1 x 100 mm
'& i Mobile Phase A: Water, 0.1% Formic Acid
——HALO 904 PCS-C18 (25%B) lf\ n Rs: 1.66 Mobile Phase B: Acetonitrile, 0.1% Formic Acid
FPP C18(35%B) \j TF: 2.01 Isocratic: HALO® PF:S c°1 8: 25 %B
Plates: 3527 FPP C18: 35 %B
e — Flow Rate: 0.4 mL/min
T T T Back Pressure: 267 bar
00 10 20 3.0 Temperature: 35 °C

Time, min. Injection: 0.5 pL (40 pg)
Sample Solvent: 75/25 Water/ ACN
Wavelength: PDA, 254 nm
Flow Cell: 1 uL
Data Rate: 100 Hz
Response Time: 0.025 sec.
LC System: Shimadzu Nexera X2

HALO® PENTA-HILICE&iEHELC-MS 73 Bt A 254 K A4

fEFHALO® Penta-HILICEIERMER B FHMNEAR (SIM) BREIRBIEB LAY R EAEY, HitE T RBE.

(%488 J. Pharm. Anal. 2013; 3 (5): 303-311).

300.00(+) /L A codeine/hydrocodone TEST CONDITIONS:
Column: HALO 90 A Penta-HILIC, 2.7 pm, 2.1 x 100 mm

RABIEH) /f\ A\ meperidine | par Number: 92812-605
310.20(+) — — Mobile Phase:
’ “ methadone A: 5 mM Ammonium formate, pH 3.0
B: Acetonitrile
316.00(+) /L oxycodone | |socratic: Pre-mixed 5/95 - A/B
Flow Rate: 0.5 mL/min
290.20(+) benzoylecgonine | Pressure: 149 bar
. Temperature: 60 °C
136.00(+) k amphetamine Detection: Selected lon Monitoring as indicated
Injection Volume: 1.0 pL
194.10(+) k 3,4-methylenedioxymethamphetamine (MDMA) Sample Solvent: 90/10 ACN/water
MS Parameters: Positive ion mode, 2 kV, 400 °C heat
150.00(+) k methamphetamine block 225 °C capillary
e LC-MS System: Shimadzu Nexera and LCMS-2020
200.10(+) ecgonine methyl ester (single quadrupole MS)

cocaine

304.20(+) /L
328.20(+) I\ 6-monoacetylmorphine (6-MAM)

278.00(+) /L 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP)

167.00(+) Methoxyamphetamine (PMA)

181.00(+) “ p-methoxymethamphetamine (PMMA)

e T e e e R e e e e e e e e I I S T I S e S I
0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0

Time, min
- S
=
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Tk A

TUIHFR(NNERAEIREZMERSZSTHNOTIE, MBEERRFTERR
ENTARZ — LCHLCMSERE S5 T W AR EABGCHIGCMSERAE 1k A
EIRVRI R FLIE AR ZTHEEHE, (EHALOCBIERTELCH EF RS R AT
AR

2 UM HALO® C18& i UHPLCIRIE 7 B IR IF4)

EPA 8330B&KA T FRER FRIGMEYIRIL I 75 5%, SRAIHALO 90 A 2 um C18&iE M7k /REMIBSE SR, BEEL0DHI
DELTTIZIEYD.

3 PEAK IDENTITIES:
HMX
RDX
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
3,5-Dinitroaniline
Nitrobenzene
Nitroglycerin
Tetryl
2,4,6-Trinitrotoluene

T T T T 10. 2-Amino-4,6-dinitrotoluene
00 20 40 Time. min 60 80 100 11, 4-Amino-2,6-dinitrotoluene

TEST CONDITIONS: 12. 2,4-Dinitrotoluene

Column: HALO 90 A C18, 2 um, 3.0 x 100 mm Flow Rate: 0.85 mL/min 13. 2,6-Dinitrotoluene
Part Number: 91813-602 Initial Back Pressure: 571 bar 14. 2-Nitrotoluene

Absorbance @ 220 nm

VoNoRwWN =

Mobile Phase A: Water Temperature: 43°C _Ni

Mobile Phase B: Methanol Detgction: 220 nm 15. 4 N!trOtOILJene

Gradient:  Time %B Injectilon Vlolume: O.thL | 16. 3-Nitrotoluene
0.0 25 Sample Solvent: Methano H
69 35 Data Rate: 100 Hz 17. PETN (pentaerythritol
9.9 62 LC System: Shimadzu Nexera X2 tetranitrate)

HALO® C8E I IRIER S0 B

HALO® C8& 1T B PR — REER K AR R &Y
PR RERE R AR P EY.

PEAK IDENTITIES:
1 11
g 1. Uracil
< 2. 1-Indanol
4 3. Dirpethyl phthalate
® 4. Anisole
P 5. Diethyl phthalate
e 6. Benzophenone
8 7.  Naphthalene
o 8. Dipropyl phthalate
8 13 9. Hexanophenone
< /L 10. Phenanthrene
: ; . ; X 11. Anthracene
0.0 05 1.0 1.5 2.0 2.5 12 3phenyltoluene
13. Dibutyl phthalate
Time, min
TEST CONDITIONS:
Column: HALO 90 A C 8, 2.7 pm, 4.6 x 50 mm Temperature: 27 °C
Part Number: 92814-408 Detection: UV 254 nm, VWD
Mobile Phase: Injection Volume: 1.0 pL
A: Water Sample Solvent: Acetonitrile
B: 70/30 Acetonitrile/ Methanol Response Time: 0.02 sec
Isocratic: 68% Flow Cell: 2.5 pL semi-micro
Flow Rate: 1.5 mL/min LC System: Shimadzu Prominence UFLC XR
Pressure: 136 bar

28 For additional applications visit halocolumns.com
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£HAIHALO® 1.5 MM - BIES B —MERE

AMTER LLL.5mmRRBIHALOCE LA 28k T UHPLC R ZHVIA R . B FFused-Core® FiuIBIFR B {25,
HALO®1. 51t E S IR, FHR DIAFHAE, 1L BIERFRELE) EMEFANFL, BRSHRKFR
RAEEE,

HESHIMERE

TEEMNUHPLCRAS LIRS ESRIREUE

o

LCMS &4t LIRS E BRI F RN
52.1mm& &AL, AFEFERD

L L

( /(

fEMR2uM 1.5 MM BB TR B Z kB TUE LI RBE
AERRIERRNHALOCEIEENIXMS 23K El

Eb#%1.5 mm 2.7um ES-C18&1EHEFN1.5 mm 2um ES-C18 & AYEF =,

9.0e8 TG
ES-C18 160A 1.5x150mm 2.7pm
5.0e8 4
-1.0e8
9.0e8
ES-C18 160A 1.5x150mm 2.0pm
5.0e8
-1.0e8 - - - - - - - - - - i ;
25 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 61.0

2.71um vs 2.0um: PW50%
0.08

0.06

0.04 W 1.5x150mm 2.7pum
0.02 ® 1.5%x150mm 2pm
0

Sequnce: GFYPSDIAVEWESNGQPENNYK
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121.5MM HALO 160 A ES-C18& i+t FB FRABE D #, AET & K287
FERALSMmMEBERES52. 1mmEIEEo BiZERERAER, 52.1mm&igiErd0.4 mL/minfBtt, 1.5mme&igit = 1L
0.2 mL/minia1T, a] LA & 50%7A 5!
RRTEBF, Ea] WP EE R IBMI A A, H1.5 mmRARBIEEINE S, BA 5K BEERERK.

Solvent Savings

1.6e9
1.5e94

1.3e9

1.0e94

7.5€e8 |

5.0e8 |

2.5e8

Volume, mL

TEST CONDITIONS:

Mobile Phase A: Water/0.1% DFA

Gradient: 2-50 %B in 60 min

Flow Rate: 0.2 mL/min for 1.5 mm ID
0.4 mL/min for 2.1 mm ID

Back Pressure: 310 bar (1.5 mm)

B: Acetonitrile/0.1% DFA

Column: HALO 160 A ES-C18, 2.7 um, 1.5 x 150 mm
Column: HALO 160 A ES-C18, 2.7 pm, 2.1 x 150 mm

H21x150mm ®1.5x150 mm

-5.0e6 -;
0

50.0 60.0

444 bar (2.1 mm)
Temperature: 60 °C
Detection: ESI +
Injection Volume: 2 pL of 1.25 mg/mL Trastuzumab tryptic digest
Sample Solvent:
LC System: Shimadzu Nexera X2
MS System: ThermoFisher Q Exactive

1.5 M Guanidine HCI/0.5% Formic Acid

RIEUSP<621>15F /RN, (LILUE —F2RY 7554

ACE— EZRIUSP 73 A AT £9BY BB DB FEFE. TR 1

miEAEHIREEESEE.

H
2

ID(mm) |Length (mm)|Time (Min) | Solvent Used (mL) | Solvet Saved (%)
o 1.5 100 2 0.4 90%
B 4s (E s
PEAK IDENTITIES
= 1. Ethyl Paraben
2. Estradiol

3. Estrone

Peaks on 4.6 mm normalized to a 1 pL injection

Lk

REZWMREAF D F LSRR

BF1.5mmMAEE HALO 90 A C18£& i

Bz AN

HPERBSH/ND FHEY.

——HALO 2.1x150 mm
——HALO 1.5 X150 mm

Absorbance @ 280 nm
[
w

PEAK IDENTITIES

Phenylephrine
Acetaminophen
Caffeine
Doxylamine
Guiafenesin
Aspirin

Salicylic Acid 8
Dextromethorphan

N RWN =

TEST CONDITIONS:

Column: HALO 90A C18, 2.7 pm, 4.6 x 150 mm
Column: HALO 90A C18, 2.7 pm, 1.5 x 100 mm
Mobile Phase A: Water

Mobile Phase B: ACN

20 25 30 35 20
Time, min

Temperature: 25 °C
Detection: UV 205 nm, PDA
Injection Volume: 1.0 pL

TEST CONDITIONS:

Column: HALO 90 A C18, 2.7 pm, 1.5 x 150
mm

Part Number: 9281X-702

Column: HALO 90 A C18, 2.7 pm, 2.1 x 150
mm

Mobile Phase A: Water/ 0.15% TFA

Mobile Phase B: ACN/ 0.1% TFA

Time, min

Flow Rate: 0.2 mL/min for 1.5 mm
0.4 mL/min for 2.1 mm
Pressure: 425 bar/1.5 mm
470 bar/2.1 mm
Temperature: 35 °C
Detection: UV 280 nm, PDA
Injection Volume: 0.5 pL

Isocratic: 45/55 Water/ACN Sample Solvent: 45/55 Water/MeOH Gradient:  Time(min) %B Data Rate: '!OOHZ
Flow Rate: 1.0 mL/min for 4.6mm Data Rate: 100 Hz 0.0 5 Response Time: 0.025 sec.
0.2 mL/min for 1.5mm Response Time: 0.025 sec. 8.0 S0 Flow Cell: 1 IJ'—‘
Pressure: 248 bar/4.6mm Flow Cell: 1pL 9.0 100 Instrument: Shimadzu Nexera X2
313 bar/1.5mm Instrument: Shimadzu Nexera X2 193% g
30 halocolumns.cn




PR

e Ex (]

SR EREZES
T I LR A PR B D SMAT

1L.SMMARZ BBt RIEIERE.

. BRETEER
- MRETHE, B4
+ RIEITHE, B4
. ENRGE

e IR E
1. EMIFHERE
2. IRIEFRIERS

—RRIR, EAKERE. AER/)E R RENS
EEHE?
HEERER
BPEEEER
LEARIRE? NRE, RE
© BRARRSEENMARRTAE

ERTRE
@i MBI RN 2R S PR R KE (mm) o

R
IL,\

B/J LC%JLO

A, AT LUR DRI ERIKENRER,
RBEMH, I LUB DR EERNKEMRRZ.
BIENARBERB ENER FalT, IS &S

Bi? MRE, AL EMAT.

BEBNERARNKE, HEERRNEIRS,

0

Q(ECV), MR

L(mm) ID (um) volume (ul)
25 0.07
50 0.29
150
75 0.66
100 1.18

Green = minimal extra back pressure (<15 bar)

L(mm) ID (um) volume (ul) L(mm) ID (um) volume (ul)
25 0.17 25 0.29
50 0.69 50 1.18
350 600
75 1.55 75 2.65
100 2.75 100 4.71

= may generate too much back pressure (>40 bar)

Red = not recommended (>100 bar)

AMT MARVEL XACT™ PEEK LINED STAINLESS TUBING

DESCRIPTION VOLUME
AMT MarvelXACT™ PLS 25pm x 150mm 75nl
AMT MarvelXACT™ PLS 25pm x 350mm 170 nl
AMT MarvelXACT™ PLS 25um x 600mm 295nl
AMT MarvelXACT™ PLS 50pm x 150mm 295 nl
AMT MarvelXACT™ PLS 50pum x 350mm 685 nl
AMT MarvelXACT™ PLS 50pm x 600mm 1178 nl
AMT MarvelXACT™ PLS 75um x 150mm 665 nl
AMT MarvelXACT™ PLS 75pm x 350mm 1545 nl
AMT MarvelXACT™ PLS 75um x 600mm 2650 nl
AMT MarvelXACT™ PLS 100pum x 150mm 1178 nl
AMT MarvelXACT™ PLS 100pm x 350mm 2750 nl
AMT MarvelXACT™ PLS 100pm x 600mm 4710 nl

PART NUMBER

PL7025150

PL7025350

PL7025600

PL7050150

PL7050350

PL7050600

PL7075150

PL7075350

PL7075600

PL7100150

PL7100350

PL7100600

AMT MARVEL XACT™ PEEKSIL™ TUBING

DESCRIPTION

AMT MarvelXACT™ PEEKsiI™ 25um ID x 150mm
AMT MarvelXACT™ PEEKsil™ 25um ID x 350mm
AMT MarvelXACT™ PEEKsiI™ 25um ID x 600mm
AMT MarvelXACT™ PEEKsiI™ 50um ID x 150mm
AMT MarvelXACT™ PEEKsil™ 50um ID x 350mm
AMT MarvelXACT™ PEEKsiI™ 50um ID x 600mm
AMT MarvelXACT™ PEEKsil™ 75um ID x 150mm
AMT MarvelXACT™ PEEKsil™ 75um ID x 350mm
AMT MarvelXACT™ PEEKsiI™ 75um ID x 600mm
AMT MarvelXACT™ PEEKSsil™ 100pm ID x 150mm

AMT MarvelXACT™ PEEKsiI™ 100um ID x 350mm

AMT MarvelXACT™ PEEKsil™ 100pm ID x 600mm

VOLUME
75nl
170 nl
295 nl
295 nl
685 nl
1178 nl
665 nl
1545 nl
2650 nl
1178 nl
2750 nl

4710 nl

PART NUMBER
PS7025150
PS7025350
PS7025600
PS7050150
PS7050350
PS7050600
PS7075150
PS7075350
PS7075600
PS7100150
PS7100350

PS7100600

MarvelXACT and MarvelX are registered trademarks of IDEX
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HALO® UHPLCFHIHPLC{RIPHE

V EBHSTRRENEY, NTTEEBESRAEERE.

V' R B A 7518, X100 bar.

V FE B, HEEEEEREE10-328 LG,

V EEMREFBREPERE, EURMERRIPES.

V' IR TFHALOCE MR (F122. 1. 3.0814.6mm) B ABRI &34,

HALO®RIFIEEFAE I D R E

Finger-tight guard
Finger-tight guard cartridge holder, Outlet Titanium hybrid
cartridge holder, Inlet Allows for replacement ferrule
Provides easy of guard cartridge without Adds durability
replacement of guard removing the guard holder for multiple
cartridge from the flow path connections

: Tt
S

Auto-adjusting zero dead
volume (ZDV) end fitting
Ensures optimum, ZDV
connection to the
analytical column

HALO® guard cartridge
All HALO® phases available

HALO®{RiFHE | (RIPHRFFBIBE % RE

30 7
HALO®{% i with guard column

- TEST CONDITIONS:
PR Column: HALO 90 A C18, 2.7 um,

= 7 4.6 x 50 mm
7 Mobile Phase: 60/40 ACN/water
®

EI\JHALO 107 Flow Rate: 1.8 mL/min.

6 Temperature: 30 °C
H PLC*D 2 Detection: 254 nm

3 - : : : , . ; Injection Volume: 1 pL
UH PLC@-I‘E' % 00 02 04 06 08 10 12 Pressure: 158 bar with guard column
£ Time (min.) 146 bar without guard column
*EJ:E{ =] 1;|; € ¥ Instrument:
e IR ERIE é 30 no guard column Optimized Agilent 1100, bypassed

2 semi-micro flow cell
=7, BR o 0.05" ID tubing
o . 14 Hz data rate
=R REE o

10
R .

27 b

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Time (min.)

The Optimize Technologies EXP® Direct Connect Holder: U.S. Patent No. 8,201,854 & 8,696,902 and Foreign Patents Pending.
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A RETLEG-REEFmNRENE

ERTENOFE R, RESFEEREMBERRBRNE N E 2~ BEE M8 Mo
AENLCRS A LUBE —RYHSHRME LI EMEE, BEl LA BRI SRR RIS,
BN fERREFEEIHALO® Bk BRI aE 5 2 B E S RIBER L S Do
SRFBOVEHRLL, 2R A LI B, IR SRR, KEFRT, AUREIES 28, T2
RARBIBHHITENAIE, ERAHALOCRETELAVEEN, FHEEN BEEHITINE,

HPLC&E i {EARm Az

REESRIIERE

vV ERELEETOEMEIERES, RERDFAEIEEER.

V. BEHMSEEREREREE IS

V. RBERE BEREER, M PEEKAR BB TH.

RHESAIRSE
V. T EMEE- EARSERE, T 204 R RN S,
vV THEmEE,

V. S, s,
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fERREMALREA R EIEERMAR

RETUBIEHRERSIE AR T RIS RN K ESYIBIREILE, INE S5,
ZERT, STRETHIWEAELL, ERREm LRI, SR RIMREERT

BER SR E D Fo
WHYIEEFR TGN T 40%, HEEREFFEE
7400/00

Peak Area Comparing Hardware Type
90000

80000

70000

60000 Tailing Factor: 1.75
50000

40000

30000 Tailing Factor: 3.25
20000

—— Surface Passivated
10000
0 —— Stainless Steel
1 2 3 4 5 6 7

m Passivated Surface m Stainless Steel Time, min.

Absorbance @246 nm

REFECEE A HROIF ZRIET R TR M
PO RBI DT ] AR B E R F PR T o

fERREPLRIEM, A URAREM B D AU BB, MMAFEELBIEE,

200 2
PEAK IDENTITIES
175 1. Epitetracycline
2. Tetracycline 20% reduction in Tailing Factor Using Passivated Surface
. : y Hardware
¥ 2.21
125
£ 22
uga Surface passivated tailing factor = 1.86
a 100 21
o Stainless Steel tailing factor =2.21 1
_g 75 2
1.86
50
1.8
25
0
1.6
Stainless Steel Passivated Hardware
-25 T T T T T
0.0 0.5 1.0 1.5 2.0 2.5
Time, min.
TEST CONDITIONS:
Columns: HALO 90 A C18, 2.7 um, 4.6 x 150 mm; stainless steel Injection Volume: 5 uL of a 0.2 mg/mL sample of tetracycline
HALO 90 A C18, 2.7 pm, 4.6 x 150 mm; surface passivated Sample Solvent: water/0.1% formic acid
Mobile Phase A: water/0.1% formic acid Data Rate: 40 Hz
Mobile Phase B: methanol Response Time: 0.05 s
Isocratic: 30% B Flow Cell: 1 pL
Flow Rate: 1.3 mL/min LC System: Nexera X2
Temperature: 35 °C
Detection: UV 254 nm, PDA
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SMALL MOLECULE

Bonded Phase LPH-C18 Elevate C18 PCS C18 AQ-C18
USP Designation L1 L1 L1 L1 L1 L7

q . 2 2 2
Pa"'c('em'c;'ze(s) 27 S~ 27 27 27 27
o 5 ' 5 5
Pore Size (A) 90 90 120 90 90 90
7.2 6.5 4.8
Carbon Load (%) 7.7 6.5 5.6 7.4 6.7 5.4
6.4 5.6 8.7
125 125 125 125
Surface Area (m?/g) 125 125 75 125 125 125
90 90 90
Temp Limit @ Low pH 60 °C 90 °C 60 °C 60 °C 60 °C 60 °C
Temp Limit @ High pH 40 °C 40 °C 60 °C 40 °C 40 °C 40 °C
Endcapped Yes No Yes Yes Yes Yes
HILIC PHASES ENVIROCLASS

Bonded Phase HILIC Penta-HILIC Bonded Phase m PFAS Delay “
USP Designation L60 L95 Particle Size(s) 27 27 27

(um)
2 2

Particle Size(s) 27 27
(W) 5 5 Surface Area (m?/g) 125 - 125

Pore Size (A) 90 90 Low pH Limit 2 2 2

2.8 High pH Limit 9 9 9
Carbon Load (%) unbonded 3.2
2.1

Temp Limit @ Low pH 60 °C 60 °C 60 °C

125 125

A e ) 125 125 Temp Limit @ High pH ORI 40°C 40°C

90 90

1 2 Endcapped Yes Yes No

Temp Limit @ Low pH 60 °C 60 °C
Temp Limit @ High pH 40 °C 40°C
Column lifetime will vary depending on the operating temperature and the type and
concentration of buffers used. Operation at extreme specifications of temperature and
Endcapped N/A No pH may reduce column lifetime. Consult the column Care and Use for more information.

)
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L11 L11 L10 L11 L43 L60 L62

2 2 2 2 2
2.7 2.7 2.7 2.7 2.7 2.7 2.7
5 5 5 5 5
90 90 90 90 90 90 160
6.3 3.4 6.7 5.3 7.3
7.1 6.1 3.5 7.0 5.5 8.2 4.5
5.2 2.5 5.5 3.9 5.1
125 125 125 125 125
125 125 125 125 125 125 75
90 90 90 90 90
2 2 1 2 2 2 2
9 7 8 9 8 9 9
60 °C 60 °C 80 °C 60 °C 60 °C 60 °C 60 °C
40 °C 40 °C 40 °C 40 °C 40 °C 40 °C 40 °C
Yes Yes Yes Yes Yes Yes Yes
BIOCLASS

_ PROTEIN OLIGO PEPTIDE GLYCAN

Bonded Phase (o] ES-C18 Diphenyl c18 ES-C18 | ES-CN | PHENYL-HEXYL | Pcs c1s | Proprietary
Poly-Hydroxy
126 L1 L11 L1 L1 L10 L11 L1 L95

2
Particle Size(s) 2.7 2.7 2.7 2.7
o) 5 5 5 2.7 257 . 2.7 2.7 2.7
. 1000 1000 1000
Pore Size (A) 200 200 200 120 160 160 160 160 90
0.6 14 10 a0 2.2
. . . . :
Carbon Load (%) 04 10 07 5.6 28 15 4.7 5.09 3.2
S e 22 22 22 = 75
wila) T i i 75 75 0 75 90 125
60
Low pH Limit 2 1 2 2 1 17 2 2 2
High pH Limit 9 8 9 9 8 8 9 7 9
Temp Limit @ Low s 90 °C 90 °C 90 °C 90 °C 90°C 90 °C 90 °C 65 °C
Temp Limit @ High [ 40°C 40°C 85 °C 40°C  40°C 40°C 40 °C 40°C
Endcapped Yes Yes Yes Yes No Yes Yes Yes No
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FRE TG

H20052E A3 LK, Advanced Materials Technology ATl —E & F—ME
in— N EF TN LR R, FRMFRIFused-Core®Bfiigit, A IPkAL
BRHRER, HADBIRET OIFENBAS R, R EHNRERER kIR
BEIE—RHALO®EIEH, LIBREE—RAIRT)!

HALO® & &1+ 5 FQCRE M I 2R
2.7um F5um C18/=mk, &I FIYEIRERBQCEIE ERREERA REZ T,

MR EE ik, K T40005 BB FREHRIERIERHUR T, At LB H I XS Fha I EN4,

2.7 pm c18 35000
45000 5 pm C18

30000

40000 \ W
25000

35000

20000
30000

15000
25000

10000

RSD 3% RSD 2%

5000

20000
15000

10000 0
12345678 91011121314151617 181920212223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 5p 56 57 0 5 10 15 20

2019 2024 2019 2024

AMTIHHIE SRR AR E K (RSD<1%) , RH T A 17E
Erg PRI RERE,
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“The HALO® C18 is the most rugged columns | have ever found.
We routinely acheive more than 8,000 injections per column.”
- High Througouput Development and Bioanlaysis Customer

ADVANCED MATERIALS TECHNOLOGY IS AN ISO 9001:2015 CERTIFIED COMPANY
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HALO 90 A 2.7 pm COLUMNS

%r:‘i”(si:’:m) 18 AQC18 | LPHC18 | Pcscis | vt cs C30* Bipheny! RP-Amide
0.3 x 50 98216-402 | 98216-422 98216-408 | 91216-402 98216-411 98216-407
0.3 x 100 98216-602 | 98216-622 98216-608 | 91216-602 98216-611 98216-607
0.3 x 150 98216-702 | 98216-722 98216-708 | 91216-702 98216-711 98216-707
0.5 x50 98215-402 | 98215-422 98215-408 | 91215-402 98215-411 98215-407
0.5 x 100 98215-602 | 98215-622 98215-608 | 91215-602 98215-611 98215-607
0.5 x 150 98215-702 | 98215-722 98215-708 | 91215-702 98215-711 98215-707
1.0 x 50 92811-402 | 92811-422 92811-408 | 92111-402 92811-411 92811-407
1.0x 100 92811-602 | 92811-622 92811-608 | 92111-602 92811-611 92811-607
1.0 x 150 92811-702 | 92811-722 92811-708 | 92111-702 92811-711 92811-707
1.5 x50 9281X-402 | 9281X-422 | 9282X-416 | 9281X-417 | 9227X-402

1.5 x 100 9281X-602 | 9281X-622 | 9282X-616 | 9281X-617 | 9227X-602

1.5 x 150 9281X-702 | 9281X-722 | 9282X-716 | 9281X-717 | 9227X-702

2.1x 20 92812-202 | 92812-222 92812-208 | 92112-230 92812-211 92812-207
2.1 x 30 92812-302 | 92812-322 92812-317 | 92272-302 | 92812-308 | 92112-330 92812-311 92812-307
2.1 x50 92812-402 | 92812-422 | 92822-416 | 92812-417 | 92272-402 | 92812-408 | 92112-430 92812-411 92812-407
2.1x75 92812-502 | 92812-522 92812-508 | 92112-530 92812-511 92812-507
2.1 x 100 92812-602 | 92812-622 | 92822-616 | 92812-617 | 92272-602 | 92812-608 | 92112-630 92812-611 92812-607
2.1 x 150 92812-702 | 92812-722 | 92822-716 | 92812-717 | 92272-702 | 92812-708 | 92112-730 92812-711 92812-707
2.1 x 250 92812-902 | 92812-922 92272-902 | 92812-908 | 92112-930 92812-911 92812-907
3.0 x 20 92813-202 | 92813-222 92813-208 | 92113-230 92813-211 92813-207
3.0x 30 92813-302 | 92813-322 92813-317 | 92273-302 | 92813-308 | 92113-330 92813-311 92813-307
3.0 x 50 92813-402 | 92813-422 | 92823-416 | 92813-417 | 92273-402 | 92813-408 | 92113-430 92813-411 92813-407
3.0x75 92813-502 | 92813-522 92813-508 | 92113-530 92813-511 92813-507
3.0x 100 92813-602 | 92813-622 | 92823-616 | 92813-617 | 92273-602 | 92813-608 | 92113-630 92813-611 92813-607
3.0 x 150 92813-702 | 92813-722 | 92823-716 | 92813-717 | 92273-702 | 92813-708 | 92113-730 92813-711 92813-707
3.0 x 250 92813-902 | 92813-922 92813-908 | 92113-930 92813-911 92813-907
4.6 x 20 92814-202 | 92814-222 92814-208 | 92114-230 92814-211 92814-207
4.6 x 30 92814-302 | 92814-322 92814-308 | 92114-330 92814-311 92814-307
4.6 x 50 92814-402 | 92814-422 | 92824-416 | 92814-417 | 92274-402 | 92814-408 | 92114-430 92814-411 92814-407
4.6x75 92814-502 | 92814-522 92814-508 | 92114-530 92814-511 92814-507
4.6 x 100 92814-602 | 92814-622 | 92824-616 | 92814-617 | 92274-602 | 92814-608 | 92114-630 92814-611 92814-607
4.6 x 150 92814-702 | 92814-722 | 92824-716 | 92814-717 | 92274-702 | 92814-708 | 92114-730 92814-711 92814-707
4.6 x 250 92814-902 | 92814-922 92814-917 | 92274-902 | 92814-908 | 92114-930 92814-911 92814-907
10.0 x 50 92810-402 | 92810-422 92810-408 | 92110-402 92810-411 92810-407
10.0 x 100 92810-602 | 92810-622 92810-608 | 92110-602 92810-611 92810-607
10.0 x 150 92810-702 | 92810-722 92810-708 | 92110-702 92810-711 92810-707
2.7 um, 90 A Guard Columns, 3-Pack

Dimensions

ID x Length (in c18 AQ-C18 LPH-C18 PCSC18 | Elevate C18 C8 C30 Biphenyl RP-Amide
mm)

2.1x5 92812-102 | 92812-122 | 92822-116 | 92812-117 | 92272-102 | 92812-108 | 92112-130 92812-111 92812-107
3.0x5 92813-102 | 92813-122 | 92823-116 | 92813-117 | 92273-102 | 92813-108 | 92113-130 92813-111 92813-107
4.6x5 92814-102 | 92814-122 | 92824-116 | 92814-117 92274-102 | 92814-108 | 92114-130 92814-111 92814-107
Guard Column Holder 94900-001
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HALO® ENVIROCLASS

COLUMNS
%TeL”(siL";sm) Phenyl-Hexyl PhenF;/IC—IS—|exyI PFP ES-CN | Penta-HILIC| HILIC PFAS [P)ZIAS/ PAH
0.3 x50 98216-406 98216-409 | 98216-404 | 98216-405 | 98216-401
0.3 x 100 98216-606 98216-609 | 98216-604 | 98216-605 | 98216-601
0.3x 150 98216-706 98216-709 | 98216-704 | 98216-705 | 98216-701
0.5 x50 98215-406 98215-409 | 98215-404 | 98215-405 | 98215-401
0.5 x 100 98215-606 98215-609 | 98215-604 | 98215-605 | 98215-601
0.5x 150 98215-706 98215-709 | 98215-704 | 98215-705 | 98215-701
1.0 x 50 92811-406 92811-409 | 92811-404 | 92811-405 | 92811-401
1.0 x 100 92811-606 92811-609 | 92811-604 | 92811-605 | 92811-601
1.0x 150 92811-706 92811-709 | 92811-704 | 92811-705 | 92811-701
1.5 x50 9281X-418 9281X-405
1.5 x 100 9281X-618 9281X-605
1.5 x 150 9281X-718 9281X-705
2.1x20 92812-206 92812-209 | 92812-204 | 92812-205 | 92812-201
2.1x30 92812-306 92812-309 | 92812-304 | 92812-305 | 92812-301
2.1 x50 92812-406 92812-418 | 92812-409 | 92812-404 | 92812-405 | 92812-401 | 92812-413 92842-412
2.1x75 92812-506 92812-509 | 92812-504 | 92812-505 | 92812-501
2.1x 100 92812-606 92812-618 | 92812-609 | 92812-604 | 92812-605 | 92812-601 | 92812-613 92842-612
2.1 x 150 92812-706 92812-718 | 92812-709 | 92812-704 | 92812-705 | 92812-701 | 92812-713 92842-712
2.1 x 250 92812-906 92812-909 | 92812-904 | 92812-905 | 92812-901 | 92812-913
3.0x 20 92813-206 92813-209 | 92813-204 | 92813-205 | 92813-201
3.0 x 30 92813-306 92813-309 | 92813-304 | 92813-305 | 92813-301
3.0 x 50 92813-406 92813-418 | 92813-409 | 92813-404 | 92813-405 | 92813-401 | 92813-413 | 92113-415 | 92843-412
3.0x75 92813-506 92813-509 | 92813-504 | 92813-505 | 92813-501
3.0x 100 92813-606 92813-618 | 92813-609 | 92813-604 | 92813-605 | 92813-601 | 92813-613 92843-612
3.0x 150 92813-706 92813-718 | 92813-709 | 92813-704 | 92813-705 | 92813-701 | 92813-713 92843-712
3.0 x 250 92813-906 92813-909 | 92813-904 | 92813-905 | 92813-901 | 92813-913
4.6 x 20 92814-206 92814-209 | 92814-204 | 92814-205 | 92814-201
4.6 x 30 92814-306 92814-309 | 92814-304 | 92814-305 | 92814-301
4.6 x 50 92814-406 92814-418 | 92814-409 | 92814-404 | 92814-405 | 92814-401 92114-415 | 92844-412
4.6 x75 92814-506 92814-509 | 92814-504 | 92814-505 | 92814-501
4.6 x 100 92814-606 92814-618 | 92814-609 | 92814-604 | 92814-605 | 92814-601 92844-612
4.6 x 150 92814-706 92814-718 | 92814-709 | 92814-704 | 92814-705 | 92814-701 92844-712
4.6 x 250 92814-906 92814-918 | 92814-909 | 92814-904 | 92814-905 | 92814-901 92844-912
10.0 x 50 92810-406 92810-409 | 92810-404 | 92810-405 | 92810-401
10.0 x 100 92810-606 92810-609 | 92810-604 | 92810-605 | 92810-601
10.0 x 150 92810-706 92810-709 | 92810-704 | 92810-705 | 92810-701
2.7 um, 90 A Guard Columns, 3-Pack
%mxel_lsr:;;? (in | Phenyl-Hexyl FIEE Pl PFP ES-CN Penta-HILIC HILIC PAH
mm) nyl-Hexyl
2.1x5 92812-106 92812-118 | 92812-109 | 92812-104 | 92812-105 | 92812-101 92842-112
3.0x5 92813-106 92813-118 | 92813-109 | 92813-104 | 92813-105 | 92813-101 92843-112
4.6x5 92814-106 92814-118 | 92814-109 92814-104 | 92814-105 | 92814-101 92844-112
Guard Column Holder  94900-001

*HALO® C30 pore size = 160 A
**HALO® Elevate C18 pore size = 120 A
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"""
HALO 90 A 2 pm COLUMNS

Dimensions

ID x Length C18 AQ-C18 LPH-C18 Cc8 Elevate Biphenyl Phenyl-Hexyl | RP-Amide PFP ES-CN Penta-HILIC HILIC
(in mm)

2.1x20 91812-202 | 91812-222 91812-208 | 91272-202 | 91812-211 91812-206 91812-207 | 91812-209 | 91812-204 | 91812-205 | 91812-201

2.1x30 91812-302 | 91812-322 91812-308 | 91272-302 | 91812-311 91812-306 91812-307 | 91812-309 | 91812-304 | 91812-305 | 91812-301

2.1 x50 91812-402 | 91812-422 | 91822-416 | 91812-408 | 91272-402 91812-411 91812-406 91812-407 91812-409 | 91812-404 | 91812-405 | 91812-401
2.1x75 91812-502 | 91812-522 91812-508 91812-511 91812-506 91812-507 91812-509 | 91812-504 | 91812-505 | 91812-501
2.1 x 100 91812-602 | 91812-622 | 91822-616 | 91812-608 | 91272-602 91812-611 91812-606 91812-607 91812-609 | 91812-604 | 91812-605 | 91812-601
2.1 x 150 91812-702 | 91812-722 | 91822-716 | 91812-708 | 91272-702 91812-711 91812-706 91812-707 91812-709 | 91812-704 | 91812-705 | 91812-701

2.1 x250 91812-902 | 91812-922 91812-908 | 91272-902 91812-911 91812-906 91812-907 | 91812-909 | 91812-904 | 91812-905 | 91812-901
3.0x20 91813-202 | 91813-222 91813-208 91813-211 91813-206 91813-207 | 91813-209 | 91813-204 | 91813-205 | 91813-201
3.0x30 91813-302 | 91813-322 91813-308 | 91273-302 91813-311 91813-306 91813-307 | 91813-309 | 91813-304 | 91813-305 | 91813-301
3.0x 50 91813-402 | 91813-422 | 91823-416 | 91813-408 | 91273-402 91813-411 91813-406 91813-407 | 91813-409 | 91813-404 | 91813-405 | 91813-401
3.0x75 91813-502 | 91813-522 91813-508 91813-511 91813-506 91813-507 | 91813-509 | 91813-504 | 91813-505 [ 91813-501

3.0x 100 91813-602 | 91813-622 | 91823-616 | 91813-608 | 91273-602 91813-611 91813-606 91813-607 | 91813-609 | 91813-604 | 91813-605 | 91813-601
3.0 x 150 91813-702 | 91813-722 | 91823-716 | 91813-708 | 91273-702 91813-711 91813-706 91813-707 | 91813-709 | 91813-704 | 91813-705 | 91813-701

3.0x 250 91813-902 | 91813-922 91813-908 91813-911 91813-906 91813-907 91813-909 | 91813-904 | 91813-905 | 91813-901

2 pm, 90 A Guard Columns, 3-Pack

Dimensions

ID x Length Cc18 AQ-C18 LPH-C18 Cc8 Biphenyl Phenyl-Hexyl | RP-Amide PFP ES-CN Penta-HILIC HILIC
(in mm)

2.1x5 91812-102 | 91812-122 | 91822-116 | 91812-108 91812-111 | 91812-106 | 91812-107 | 91812-109 | 91812-104 | 91812-105 | 91812-101
3.0x5 91813-102 | 91813-122 | 91823-116 | 91813-108 91813-111 | 91813-106 | 91813-107 | 91813-109 | 91813-104 | 91813-105 | 91813-101

o

HALO 90 A 5 pum COLUMNS

%’Q‘Ej‘;;‘s (in mrm) ci18 AQ-C18 cs Biphenyl | Phenyl-Hexyl | RP-Amide PFP ES-CN Penta-HILIC HILIC
2.1x20 95812-202 | 95812-222 | 95812-208 | 95812211 | 95812-206 | 95812-207 | 95812-209 | 95812-204 | 95812-205 | 95812-201
2.1x30 95812-302 | 95812-322 | 95812-308 | 95812-311 | 95812-306 | 95812-307 | 95812-309 | 95812-304 | 95812-305 | 95812-301
2.1x50 95812-402 | 95812-422 | 95812-408 | 95812-411 | 95812-406 | 95812-407 | 95812-409 | 95812-404 | 95812-405 | 95812-401
2.1x75 95812-502 | 95812-522 | 95812-508 | 95812-511 | 95812-506 | 95812-507 | 95812-509 | 95812-504 | 95812-505 | 95812-501
2.1 x 100 95812-602 | 95812-622 | 95812-608 | 95812-611 | 95812-606 | 95812-607 | 95812-609 | 95812-604 | 95812-605 | 95812-601
2.1x 150 95812-702 | 95812-722 | 95812-708 | 95812711 | 95812-706 | 95812-707 | 95812-709 | 95812-704 | 95812-705 | 95812-701
2.1 x 250 95812-902 | 95812-922 | 95812-908 | 95812-911 | 95812-906 | 95812-907 | 95812-909 | 95812-904 | 95812-905 | 95812-901
3.0x20 95813-202 | 95813-222 | 95813-208 | 95813-211 | 95813-206 | 95813-207 | 95813-209 | 95813-204 | 95813-205 | 95813-201
3.0x30 95813-302 | 95813-322 | 95813-308 | 95813-311 | 95813-306 | 95813-307 | 95813-309 | 95813-304 | 95813-305 | 95813-301
3.0x 50 95813-402 | 95813-422 | 95813-408 | 95813-411 | 95813-406 | 95813-407 | 95813-409 | 95813-404 | 95813-405 | 95813-401
3.0x75 95813-502 | 95813-522 | 95813-508 | 95813-511 | 95813-506 | 95813-507 | 95813-509 | 95813-504 | 95813-505 | 95813-501
3.0x 100 95813-602 | 95813-622 | 95813-608 | 95813-611 | 95813-606 | 95813-607 | 95813-609 | 95813-604 | 95813-605 | 95813-601
3.0x 150 95813-702 | 95813-722 | 95813-708 | 95813-711 | 95813-706 | 95813-707 | 95813-709 | 95813-704 | 95813-705 | 95813-701
3.0 x 250 95813-902 | 95813-922 | 95813-908 | 95813911 | 95813-906 | 95813-907 | 95813-909 | 95813-904 | 95813-905 | 95813-901
4.6 x 20 95814-202 | 95814-222 | 95814-208 | 95814-211 | 95814-206 | 95814-207 | 95814-209 | 95814-204 | 95814-205 | 95814-201
4.6 x30 95814-302 | 95814-322 | 95814-308 | 95814-311 | 95814-306 | 95814-307 | 95814-309 | 95814-304 | 95814-305 | 95814-301
4.6 x 50 95814-402 | 95814-422 | 95814-408 | 95814-411 | 95814-406 | 95814-407 | 95814-409 | 95814-404 | 95814-405 | 95814-401
4.6x75 95814-502 | 95814-522 | 95814-508 | 95814-511 | 95814-506 | 95814-507 | 95814-509 | 95814-504 | 95814-505 | 95814-501
4.6 x 100 95814-602 | 95814-622 | 95814-608 | 95814-611 | 95814-606 | 95814-607 | 95814-609 | 95814-604 | 95814-605 | 95814-601
4.6 x 150 95814-702 | 95814-722 | 95814-708 | 95814-711 | 95814706 | 95814-707 | 95814-709 | 95814-704 | 95814-705 | 95814-701
4.6 x 250 95814-902 | 95814-922 | 95814-908 | 95814-911 | 95814-906 | 95814-907 | 95814-909 | 95814-904 | 95814-905 | 95814-901
10.0 x 50 95810-402 | 95810-422 | 95810-408 | 95810-411 | 95810-406 | 95810-407 | 95810-409 | 95810-404 | 95810-405 | 95810-401
10.0 x 100 95810-602 | 95810-622 | 95810-608 | 95810-611 | 95810-606 | 95810-607 | 95810-609 | 95810-604 | 95810-605 | 95810-601
10.0 x 150 95810-702 | 95810-722 | 95810-708 | 95810-711 | 95810-706 | 95810-707 | 95810-709 | 95810-704 | 95810-705 | 95810-701
10.0 x 250 95810-902 | 95810922 | 95810-908 | 95810-911 | 95810-906 | 95810-907 | 95810-909 | 95810-904 | 95810-905 | 95810-901
5 um, 90 A Guard Columns, 3-Pack

%”;T_fn'gx (in mrm) c18 AQ-C18 cs8 Biphenyl | Phenyl-Hexyl | RP-Amide PFP ES-CN Penta-HILIC HILIC
2.1x5 95812-102 | 95812-122 | 95812-108 | 95812-111 | 95812-106 | 95812-107 | 95812-109 | 95812-104 | 95812-105 | 95812-101
3.0x5 95813-102 | 95813-122 | 95813-108 | 95813-111 | 95813-106 | 95813-107 | 95813-109 | 95813-104 | 95813-105 | 95813-101
4.6x5 95814-102 | 95814-122 | 95814-108 | 95814-111 | 95814-106 | 95814-107 | 95814-109 | 95814-104 | 95814-105 | 95814-101
Guard Column Holder 94900-001
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HALO 1000 A & 400 A PROTEIN
COLUMNS

Part numbers for capillary, analytical and semi-preparative
HALO 1000 and 400 A in 2.7 and 3.4 pm phases are provided
below. Guard columns are available in 2.1, 3.0 and 4.6 mm
IDs for UHPLC and HPLC applications to provide additional
column protection when desired.

HALO 120 A OLIGO
COLUMNS

Part numbers for HALO® OLIGO C18 are
available in limited dimensions; all are
loaded in passivated hardware. Contact Us
if you have a custom column request.

400 A, 3.4 ym 1000 A, 2.7 pm Dimensions HALO® OLIGO C18

ID x Length (in mm)
Dimensions
ID x Length C4 ES-C18 Diphenyl C4 ES-C18 Diphenyl
(in mm) 2.1x50 P2A62-402
0.3 x50 94316-414 | 94316-402 | 94316-426 | 97216-414 | 97216-402 | 97216-426 2.1x100 P2A62-602
0.3 x 100 94316-614 | 94316-602 | 94316-626 | 97216-614 | 97216-602 | 97216-626 2.1x150 P2A62-702
0.3x 150 94316-714 | 94316-702 | 94316-726 | 97216-714 | 97216-702 | 97216-726 4.6 x50 P2A64-402
0.5 x 50 94315-414 | 94315-402 | 94315-426 | 97215-414 | 97215-402 | 97215-426 4.6 x100 P2A64-602
0.5 x 100 94315-614 | 94315-602 | 94315-626 | 97215-614 | 97215-602 | 97215-626 4.6 x150 P2A64-702
0.5x 150 94315-714 94315-702 94315-726 97215-714 97215-702 97215-726
1.0 x 50 93411-414 | 93411-402 | 93411-426 | 92711-414 | 92711-402 | 92711-426
1.0 x 100 93411-614 | 93411-602 | 93411-626 | 92711-614 | 92711-602 | 92711-626
1.0 x 150 93411-714 | 93411-702 | 93411-726 | 92711-714 | 92711702 | 92711-726
1.5 x 50 9271X-414 9271X-426
1.5 x 100 9271X-614 9271X-626
1.5 x 150 9271X-714 9271X-726
2.1x20 93412-214 | 93412-202 | 93412-226 | 92712-214 | 92712-202 | 92712-226
2.1x30 93412-314 | 93412-302 | 93412-326 | 92712-314 | 92712-302 | 92712-326
2.1 x50 93412-414 | 93412-402 | 93412-426 | 92712-414 | 92712-402 | 92712-426
2.1x75 93412-514 | 93412-502 | 93412-526 | 92712-514 | 92712-502 | 92712-526
2.1x 100 93412-614 | 93412-602 | 93412-626 | 92712-614 | 92712-602 | 92712-626 2
2.1x 150 93412-714 | 93412-702 | 93412-726 | 92712-714 | 92712702 | 92712-726 HALO 90 A G LYCAN
2.1 x 250 93412-914 | 93412-902 | 93412-926 | 92712-914 | 92712-902 | 92712-926
3.0x20 93413-214 | 93413-202 | 93413-226 | 92713-214 | 92713-202 | 92713-226 CO LU M N S
3.0x30 93413-314 | 93413-302 | 93413-326 | 92713-314 | 92713-302 | 92713-326
3.0x50 93413-414 | 93413402 | 93413426 | 92713-414 | 92713-402 | 92713-426 HALO® Glycan columns are available in
3.0x75 93413-514 | 93413-502 | 93413-526 | 92713-514 | 92713-502 | 92713-526 2.1 and 4.6 mm diameters in the fo||owing
3.0x 100 93413-614 | 93413-602 | 93413-626 | 92713-614 | 92713-602 | 92713-626 |engths asa 2.7 pm partic|e size. Guard
3.0x 150 93413-714 | 93413-702 | 93413-726 | 92713-714 | 92713-702 | 92713-726 columns are available for UHPLC and HPLC
3.0x 250 93413-914 | 93413-902 | 93413-926 | 92713-914 | 92713-902 | 92713-926 applications if additional protection is
4.6 x 20 93414-214 | 93414-202 | 93414-226 | 92714-214 | 92714-202 | 92714-226 desired.
4.6x30 93414-314 | 93414-302 | 93414-326 | 92714-314 | 92714-302 | 92714-326
4.6 x50 93414-414 | 93414-402 | 93414-426 | 92714-414 | 92714-402 | 92714-426 Dimensions HALO® Glycan
4.6x75 93414-514 | 93414-502 | 93414-526 | 92714-514 | 92714-502 | 92714-526 ID x Length (in mm)
4.6 x 100 93414-614 | 93414-602 | 93414-626 | 92714-614 | 92714-602 | 92714-626 0.3x150 99226-705
4.6 x 150 93414-714 | 93414702 | 93414-726 | 92714-714 | 92714-702 | 92714-726 2.1x50 92922-405
4.6 x 250 93414-914 | 93414-902 | 93414-926 | 92714914 | 92714-902 | 92714-926 2.1x100 92922-605
10.0 x 50 93410-414 | 93410-402 | 93410-426 | 92710-414 | 92710402 | 92710-426 2.1x150 92922:705
10.0x 100 | 93410-614 | 93410-602 | 93410-626 | 92710-614 | 92710-602 | 92710-626 (6750 2D
10.0x150 | 93410714 | 93410-702 | 93410726 | 92710714 | 92710-702 | 92710-726 46x100 92924-605

4.6 x 150 92924-705
Guard Columns, 3-Pack 10.0x 150 92910-705
Dimensions
ID x Length c4 ES-C18 Dipheny! c4 ES-C18 Diphenyl Guard Columns, 3-Pack
(in mm) Dimensions HALO® Gl
2.1x5 93412-114 | 93412-102 | 93412-126 | 92712-114 | 92712-102 | 92712-126 ID x Length (in mm) yean
3.0x5 93413-114 | 93413-102 | 93413-126 | 92713-114 | 92713-102 | 92713-126 2.1x5 92922-105
4.6x5 93414-114 | 93414-102 | 93414-126 | 92714-114 | 92714-102 | 92714-126 4.6x5 92924-105
Guard Column Holder 94900-001 Guard Column Holder 94900-001
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HALO 160 A PEPTIDE COLUMNS

The part numbers are provided below for the capillary, analytical and semi-preparative
HALO 160 A 2, 2.7 and 5 pm phases. Guard columns are available for 2.1, 3.0 and 4.6 mm internal
diameters for UHPLC and HPLC applications, if additional protection is desired.

160 A, 2 pm 160 A, 2.7 pm 160 A, 5 um

%r:‘ir;ﬂ;;‘; (in mm) ES-C18 ES-C18 ES-CN Phenyl-Hexyl PCSC18 ES-C18 ES-CN
0.3 x 50 91226-402 91226-404 91216-406
0.3 x 100 91226-602 91226-604 91216-606
0.3 x 150 91226-702 91226-704 91216706
0.5 x 50 91225-402 91225-404 91215-406
0.5 x 100 91225-602 91225-604 91215-606
0.5 x 150 91225-702 91225-704 91215-706
1.0x 50 92121-402 92121-404 92111-406
1.0x 100 92121-602 92121-604 92111-606
1.0x 150 92121-702 92121-704 92111-706
1.0 x 250 92121-902 92121-904
1.5 x 50 9112X-402 9212X-402 9211X-417
1.5 x 100 9112X-602 9212X-602 9211X-617
1.5 x 150 9112X-702 9212X-702 9211X-717
2.1x20 91122-202 92122-202 92122-204 92112-206 95122-202 95122-204
2.1x30 91122-302 92122-302 92122-304 92112-306 95122-302 95122-304
2.1x50 91122-402 92122-402 92122-404 92112-406 92112-417 95122-402 95122-404
2.1x75 91122-502 92122-502 92122-504 92112-506 95122-502 95122-504
2.1x 100 91122-602 92122-602 92122-604 92112-606 92112-617 95122-602 95122-604
2.1x 150 91122-702 92122-702 92122-704 92112-706 92112-717 95122-702 95122-704
2.1x 250 91122-902 92122-902 92122-904 92112-906 95122-902 95122-904
3.0x20 91123-202 92123-202 92123-204 92113-206 95123-202 95123-204
3.0x30 91123-302 92123-302 92123-304 92113-306 95123-302 95123-304
3.0x50 91123-402 92123-402 92123-404 92113-406 92113-417 95123-402 95123-404
3.0x75 91123-502 92123-502 92123-504 92113-506 95123-502 95123-504
3.0 100 91123-602 92123-602 92123-604 92113-606 92113-617 95123-602 95123-604
3.0 150 91123-702 92123-702 92123-704 92113-706 92113-717 95123-702 95123-704
3.0x 250 91123-902 92123-902 92123-904 92113-906 95123-902 95123-904
4.6 x 20 92124-202 92124-204 92114-206 95124-202 95124-204
4.6 x 30 92124-302 92124-304 92114-306 95124-302 95124-304
4.6 x50 92124-402 92124-404 92114-406 92114-417 95124-402 95124-404
4.6x75 92124-502 92124-504 92114-506 95124-502 95124-504
4.6 x100 92124-602 92124-604 92114-606 92114-617 95124-602 95124-604
4.6 x 150 92124-702 92124-704 92114-706 92114-717 95124-702 95124-704
4.6 x 250 92124-902 92124-904 92114-906 95124-902 95124-904
10.0 x 50 92120-402 92120-404 92110-406 95120-402 95120-404
10.0 x 100 92120-602 92120-604 92110-606 95120-602 95120-604
10.0 x 150 92120-702 92120-704 92110-706 95120-702 95120-704
10.0 x 250 95120-902 95120-904
Guard Columns, 3-pack
%”;‘i’:r:‘;’t‘; (o) ES-C18 ES-C18 ES-CN Phenyl-Hexyl PCS C18 ES-C18 ES-CN
2.1x5 91122-102 92122-102 92122-104 92112-106 92112-117 95122-102 95122-104
3.0x5 91123-102 92123-102 92123-104 92113-106 92113-117 95123-102 95123-104
4.6x5 = 92124-102 92124-104 92114-106 92114-117 95124-102 95124-104
Guard Column Holder 94900-001

. 7“‘.‘
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SURFACE PASSIVATED HARDWARE

The part numbers are provided below for the available columns prepared in surface passivated
hardware. It is possible to purchase items that are not on this published list. Please contact us
regarding a custom column request.

PEPTIDE

Phase C18 Penta-HILIC HILIC Phase ES-C18

Size 2.7 pm Size 2 pym ‘ 2.7 pm
Pore 90 A Pore 160 A

2.1 x50 mm P2812-402 P2812-405 P2812-401 2.1 x50 mm P1122-402 P2122-402
2.1 x 100 mm P2812-602 P2812-605 P2812-601 2.1 x 100 mm P1122-602 P2122-602
2.1 x 150 mm P2812-702 P2812-705 P2812-701 2.1 x 150 mm P1122-702 P2122-702
4.6 x 150 mm P2814-702 P2814-705 P2814-701 4.6 x 150 mm P2124-702

PROTEIN

Phase C4 ES-C18 Diphenyl C4 C18 Diphenyl OLIGO C18
Size 2.7 pm 3.4 pm 2.7 pm

Pore 1000 A 400 A 120 A

2.1 x50 mm P2712-414 | P2712-402 | P2712-426 P3412-414 | P3412-402 | P3412-426 P2A62-402
2.1x100 mm | P2712-614 | P2712-602 | P2712-626 P3412-614 | P3412-602 | P3412-626 P2A62-602
2.1x150mm | P2712-714 | P2712-702 | P2712-726 P3412-714 | P3412-702 | P3412-726 P2A62-702
4.6 x 50 mm P2A64-402
4.6 X100 mm P2A64-602
4.6 X150 mm | P2714-714 | P2714-702 | P2714-726 P2A64-702

Looking for a column that is not listed? Contact us for a custom column request.
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HALO® and Fused-Core® are registered trademarks of Advanced Materials Technology Made in the U.S.A.





