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Raw/Rz

* Nitrosamines, or N-nitrosamines, are chemical compounds believed to be carcinogenic to humans bast%
animal studies. O

Nitrosamine Impurities in Drugs

* Therefore, nitrosamines need to be highly regulated to ensure that there is no adverse effect to human health.

* In 2018, multiple nitrosamines including NDMA were detected within various blood pressure medicines known
as ‘sartans’.

 Since then, nitrosamines have been detected in ranitidine, metformin, and several other drugs which
highlighted that the issue was not solely limited to sartans.

* The issue has resulted in multiple product recalls worldwide, with the problem likely to continue for some time
as more drug products become implicated.

* Regulatory agencies (FDA, EMA, USP, Health Canada, etc.) were quick to act in establishing guidance for
nitrosamine limits, testing, and risk assessment for prevention of nitrosamine formation in drug substance
(API) and drug products.
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Nitrosamine Formation in Drugs

Figure 1. Representative Reaction to Form Nitrosamines Figure 3. Formation of NDMA From N,N-Dimethylformamide
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» Formation of nitrosamines is possible in the presence of secondary, tertiary, or quaternary amines and nitrite salts under
acidic reaction conditions. Under these conditions, nitrite salts may form nitrous acid, which can react with an amine to form
a nitrosamine (see Figure 1).

* Amide solvents, which are susceptible to degradation under certain reaction conditions, are another source of secondary
amines. For example, under high reaction temperatures for an extended reaction period, N,N-dimethylformamide can
degrade into dimethylamine, which can react with nitrous acid to form NDMA (see Figure 3).

Source: FDA - Control of Nitrosamine Impurities in Human Drugs: Guidance for Industry, 2021 ophenomenex“
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USP General Chapter <1469>

e 7 Nitrosamine Reference Standards available

4 Analytical Procedures

* Quantitation of NDMA, NDEA, NDIPA, NEIPA, NMBA, NMPA, and NDBA in selected sartans (valsartan,
irbesartan, and losartan potassium) by HPLC-HRMS on Kinetex F5 (L43) 2.6 ym 100 x 4.6 mm.

* (Quantitation of NDMA, NDEA, NDIPA, and NEIPA in selected sartans (valsartan, irbesartan, losartan
potassium, olmesartan medoxomil, candesartan cilexetil, and telmisartan) by headspace GC-MS on
Stabilwax (G16) 30 mx 0.32 mmx 1.0 pm.

* Quantitation of NDMA, NDEA, NDIPA, NEIPA, NMBA, and NDBA in selected sartans (valsartan, losartan
potassium, olmesartan medoxomil, candesartan cilexetil, and telmisartan) by HPLC-MS/MS on Raptor
ARC-18 (L1) 2.7 pm 150 x 3.0 mm.

* Quantitation of NDMA, NDEA, NDIPA, NEIPA, NMPA, and NDBA in selected sartans (valsartan, losartan
potassium, and candesartan cilexetil) by GC-MS/MS (triple-quad) on VF-WAXms (G16) 30 mx 0.25 mm
X 1.0 pm.

NOTE: ALL published methods use MS for the low-level detection required
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FDA Methods

* FDA has published several methods, including 2 on PHX columns

HPLC column: Kinetex® 2.6 pm F5 100 I'-'\, 100 x 4.6 mm (Phenomenex,
N U.S.
. }\JD gl NIFSOTROI\?l(i&N ARLa PartNo. 00D-4723-E0)

Liquid Chromatography-High Resolution Mass Spectrometry (LC-HRMS) Method for the
Determination of Six Nitrosamine Impurities in ARB Drugs

0610372020 HPLC column: Phenomenex Kinetex® 2.6 um Biphenyl 100 l\, 150 x
U.S. FOOD & DRUG 3.0 mm (Part No. 00F-4622-Y0)

ADMINISTRATION

Liquid Chromatography-Electrospray Ionization-High Resolution Mass Spectrometry
(LC-ESI-HRMS) Method for the Determination of Nitrosamine Impurities in Metformin
Drug Substance and Drug Product

NOTE: ALL published methods use MS for the low-level detection required () phenomenex.




Nitrosamine Analytical Challenges

* Nitrosamines lack a chromophore

* Low-level (ppb) detection and quant of nitrosamines is required
» UV detectors (workhorse of Pharma QC labs) are NOT sensitive enough
* MS detection required

* High concentration of APl in drug substance and drug product
* No single or generic method is available

« Chromatographic interference

 Separation of APl from individual nitrosamines is required in drug product and drug substance
to enable accurate quantitation
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Analyzing Nitrosamines

Nitrosamines are known to be carcinogenic and have the potential to be intermediates in organic synthesis. Due to their potent genotoxicity, nitrosamines have been a serious cause for concern. it has now become a
requirement to accurately quantitate this group of compounds in pharmaceuticals during drug development and manufacturing. Below you will find the latest resources to help you improve your LC-MS quantitation of
nitrosamines. If you looking to improve your nitrosamine analysis please do not hesitate to contact us.

Technique Brand Description Recommended for:
HPLC Gemini 3 pum C18 150 x 4.6 mm Ph. Eur. method for N-Nitrosamines in active substances
HPLC Kinetex 2.6 um Biphenyl 150 x 3 mm Sartan drugs, metformin and ranitidine
2.6 pm Biphenyl 150 x 4.6 mm
HPLC Kinetex 26 um F550x 21 mm Rapid analysis of genotoxic nitrosamines
GC Zebron ZB-624pPLus 30 m x 0.25 mm x 1.40 pum Analysis of NDMA and NDEA in sartan drugs
HPLC Luna Omega 3 um Polar C18 150 x 3 mm Nitrosamine impurities in acyclovir
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PLC/UHPLC Column Phase Selection Chart

Specifically designed for successful and reproducible method development and transfer

Gemini columns are rugged reversed-phase HPLC and PREP LC columns that offer extended
lifetime at pH 1-12 conditions and excellent stability for reproducible, high-efficiency separations.
The Gemini family contains a variety of useful alkyl and phenyl phases bonded to fully porous
organo-silica particles.

Gemini Twin Technology Gemini-NXTwin Technology

G em I n Iﬁ Rugged reversed phase column can be used reliably from pH 1-12

pH Flexible LC
Phase Particle Type Pore Size (i)  Carbon Load % pH Range USP Classification  Selectivity Features Avallable Particle Size(s)
ci8 Fully Porous Organo-Silica 10 14 1.0-12 L1 This I a high loading, organg-sikane particle column with pH stability Ipm Spm 10pm
Steric (L1S. Patent Nos. 7,563,367 1-12.The patented procedure creates a surface that is a strong
Hydrogen Band Donating Capacity and &,658,038) hydrogen donor and accepter. It is keal for a combination of polar and
Hytropen Bond Accepting Capacity non-polar retention.
Cation Selectivity at pH 2.8
Cation Selectivity at pH 7.0
Ty
NX-C18 Fully Porous Organo-Silica 10 14 1.0-12 L1 New generation of organo-silane matertal incorporates ethylene bridges — 3pm Spm 10pm
Steric (LS. Patent Nos. 7,563,367 o provide pH stability from 1-12 and 5x the durability of earfier hybrids.
and &,658,038) The homopenous surface offers some steric selectivity.

Hydrogen Bond Donating Capacityl
i Hytropen Bond Accepting Capacity
- r

Cation Selectivity at pH 2.8
Cation Selectivity at pH 7.0

/ \
G&-Phanyl Fully Porous Organo-Silica 10 12 1.0-12 L This Is a very Inert phase for great peak shapes of lonized compounds. Ipm Spm
Steric (LS. Patent Nos. 7,563,367 The planar phenyl rings offer moderate hydrophabic retention and high
Hydrogen Band Donating Capacity and 8658, 038) steric selectivity for structural lsamer selectivity.
Hydrogen Bond Accepting Capacity
Cation atpH 28]
i Cation atpH 7.0]
Tt Lowr Tigh
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PLC/UHPLC Column Phase Selection Chart

‘o. KIN ETEX Use for highest performance compared to fully porous media

Core-Shell Technology

Particle Type 3 cation  Selectivity Features Available Particle Sizi

Robust reversed phase methods even in alkaline conditions:

LS Patent Hos. 7 562,367 with imgroved peak shape for polar basic compeunds and
‘and B 58 038 100% aqueoss stabiity.
Core-Shell Silica 100 12 1585 (8] il purposs phase that offers the hydrophobic retenionand — 1.3pm 1.7pm 26pm Spum
‘methyieng sekctivity chromatographers axpect from 2 C18
column.
Core-Shell Silica 100 " 1585 m 100% aqueoss stable and slows for excellent reversed phase 1.7pm 26pm Spum
retention and enhanced polar and anmatc seiectivity.

Core-Shell Silica 100 0 1565 u Unique C15 phase that yields increased hydrogen bonding 1.7pm ZGpm 3ISym  Spm
with Irydrophobic ssiectivity, resulting in improved peak
shape for basic compounds and increassd retention of acidc
compounds.

Core-Shell Silica 100 -3 1585 L3 Highly that ofiers 1.7pm 26pm Spm
& unique combination of polar, ydrophobic, aromatic, and
shape selectivty.

apacty
Cation Selectivity at pH
Cation Selectiulty 3t pH 7

Core-Shell Silica 100 3 1585 7 USP L7 phase tht provides less hydrophobic and methylene 1.7um 26um Spm
selecivily than a C1&.

s

-~
Phenyl-Hexyl Core-Shell Silica 100 11 15-8.5 m Reversad phase chemistry that allows for greater retention 1.7pm 2.6um Spm
‘and separation of aromatic hydrocarbons.
Core-Shell Silica 100 0 2075 L3 Unbonded siica phase for HILIC conditions to provide 1.7pm 26pm Spm
selechuity for pelar compounds,

“Eocties Cabon Load. # g ange i1 558 under &

Kinetex Core-Shell Technology delivers dramatic improvements in
efficiency over conventional fully porous media, which can be leveraged to
increase resolution, greatly improve productivity, reduce solvent
consumption, and decrease costs.

Kinetex Fully Porous
‘ R0 PR A
o 999999999 BRI R R

Using sol-gel processing techniques that incorporate nano-structuring
technology, a durable, homogeneous porous shell is grown on a solid silica
core to create a Kinetex Core-Shell particle. This particle morphology results
in less band broadening for all four sources of UHPLC band broadening
compared to fully porous particles and thus delivers extremely high
efficiencies.
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Ome of the world's leading HPLE/AMPLE columns for virually every application

Omeaga C18 [ 3 v 100 1" 1] Rsgged and highiy officient: 1 wil sizaag focis on
5‘“"‘"“:‘:— o ke PaOiDphbi: TN of Sad- ki and B0 CATOUNES
Fazac
Fraergen azac
i Cation Gelativity 3t pH
Caifion SelecSivity o1 pH 1.
Omega Folar C18 100 ] 1585 1] 100% and 1.6 5pm
Sanic e Fos Sdea [ ————_———
c::r'l__ Teibmon. T £15 paad proviies giner Ryiosghatic
Hipieugas Bond Accapiing iteractcns wadt 3 polr nded 2arkch surtace
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i Eation BakeSiviy 5t L3 igand promokes eieatin Tae
Cation Selcivity it pH 7 Aty Sarged sutast ks MSITVES 3354 Conpeurd
= Peaks shape Twegh inaic.
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o
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Luna Omega Silica

One of the world’s leading HPLC brands, now enhanced for incredible HPLC and
UHPLC performance' Luna Omega 1.6, 3, and 5 pm columns culminate 20 years of

hnol | prowess, ad and i from Ph I With
astoundlng efflcnency levels, highly versatile selectivities, and trusted accuracy, Luna
Omega columns will take your chromatographic experience to a new level.

Through our proprietary process,
we eliminate micropores, further
improving column efficiency,
inertness, and reproducibility.

Consistent Porosity /

Micropores /
Absence of Micropores
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TN-1334
Sensitive and Reproducible Quantification of N-Nitroso
Propranolol in a Propranolol Drug Substance and Product

Pankaj Partani’, Sandeep Choudhary, PhD?, Preeti Bharatiya, Upendra Gunta®, Ranjith Kumar Ponnamaneni?, Manoj Pillai, PhD?, Rahul
Baghla?, Eshani Nandita, PhD?, and Bryan Tackett, PhD*

ISCIEX Lab, Hitech Defence and Park Indi ial Area, had digehalli, Hobli, Jala Taluka, Bengaluru 562149 India

2AB Sciex LLC, 500 Old Connecticut Path, Framingham, MA 01701, USA

*Phenomenex Inc., 411 Madrid Ave., Torrance, CA 90501, USA

+@ 1.0CC Std#07#19 - N-Nitroso Propranolo...ity\Sample 078 wiff), (sample Index: 1)
Area: 864915, Height: 160413, RT: 7.322 min

20951 yn-spiked sample

7.322

1.5e5 {

1.0e5

Intensity

5.0e4 |

0.0e0 - " " ; -
6.4 6.6 6.8 70 72 74 76 78 8.0 82

Time, min

+ ¢ Rec-Tab-1.0#01 - N-Nitroso Propranolol-...ity\Sample 079 wiff), (sample Index: 1)
Area: 1010077, Height: 188281, RT: 7.319 min

20651 gpiked sample 7-3_19

1.5e5 4

1.0e5 4

Intensity

64 66 68 70 72 74 76 78 80 82
Time, min

LC Conditions

Column:
Dimensions:
Part No.:
Mobile Phase:

Gradient:

Flow Rate:
Injection Volume:
Temperature:

LC System:
Detection:
Detector:

Kinetex™ 2.6 um Biphenyl

150x 3.0 mm

00F-4622-YO

A: 1 mM Ammonium Formate with 0.1 %
Formic Acid in Water

B: 0.1 % Formic Acid in Acetonitrile

Time (min) %B
0.00 35
3.00 35
5.00 55
6.00 75
8.00 75
8.10 95
10.0 95
10.1 35
14.0 35

0.4 mL/min

15 pL

40°C

SCIEX ExionLC™

MRM

SCIEX QTRAP 6500+

(D phenomenex.
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TN-1335
Low-level Quantification of 10 Mutagenic Nitrosamine
Impurities in Acyclovir

Lakshmanan Deenadayalan?, Sashank Pillai*, Rahul Baghla?, Elliot Jones?, Eshani Nandita, PhD?, and Bryan Tackett, PhD*
SCIEX Lab, Hitech Defence and pace Park ial Area, i i, Hobli, Jala Taluka, Bengaluru 562149
2AB Sciex LLC, 500 Old Connecticut Path, Framingham, MA 01701, USA

*Phenomenex Inc., 411 Madrid Ave., Torrance, CA 90501, USA

Ll 5 ng/mL 8
18267 1.NDMA 6.NPIP
1.6e6 - ) ; 2.NMBA 7. NEIPA
. 5 3.NMEA 8. NDIPA
14661 4.NPYR 9. NMPA
@ 12e64: "™ |4 5.NDEA 10.NDPA
o i e 6
Z 10e6{ 3
@ e 1 2,0 .
-'g 8095 1 i I ‘_iﬂh_rj LL' 1 . } ‘1“:\-‘—’““‘"""“""
6.0e5 -
4 0e5 A Zoom in 1
10
2065 1 1 2 sh o 7 sk
0.0e0 it A e —————
1 2 3L4 5 6 7T 8 9 10 11)12 13 14 15 16 17 18 19 20 21 22 23

lime. min

LC Conditions

Column:
Dimensions:
Part No.:
Mobile Phase:

Gradient:

Flow Rate:
Injection Volume:
Temperature:

LC System:
Detection:
Detector:

Luna™ Omega 3.0 um Polar C18
150x 3.0 mm

00F-4760-Y0

A: 0.1 % Formic Acid in Water

B: 0.1 % Formic Acid in Methanol

Time (min) %B
0.00 2
1.00 2
20.0 98
22.0 98
22.1 2
24.0 2

0.45 mL/min

20 uL

35°C

SCIEX® ExionLC™

MRM

SCIEX QTRAP® 6500+
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LC-MRM-MS Method for the Detection and Quantificationof Six Nitrosamine Impurities in Sartan (ARBs) Drugs

Introductio
Angiotensin 1l recepbor blocker dnigs (ARBs) are widely usad to lowes high blood pressure.  Genobosic
NItroSamane Impurlnas ware st discovered In various sartan druga in 2019. Sinca then, several other Ma aIS and MEthDds

drugs (for example, Metformin, Ranitidine, Valsartan, and Acyelovir) have been subjected to recall due to
the presence of nitrosamine impurities; and regulaiory agencles such as FDA and EMA have required .
manufacturers to conduct a risk assessment, and test for Nitrosamines. Reagents and Sample Preparation

Analytical reference standards were purchased from Sigma-Aldrich™ Company (St. Louls, MO, USA). Drug
H substances were purchased from USP. Drug substances were spiked with vanous concentrations obtained
M- by serial diution of & stock soluion containing all six nitrosamines to obtain & suitable bnear range of
L. N defection for the different drugs. MultiQuant™ software was used for qualitative and quantitative purposes.

MO,
[
ﬁf/@\/&\/\ ,E cH " O )
HC” NN
! H H o O LC Conditions
Column: Kinelex 2.8 um F8, 100 x 30 mm (000-47 Z3-Y0)
Valsartan

Kinetex 2 6 um Biphenyl, 100 x 4.6 mem (D0D-3622.60)
Ranitidine Luna Omega 3 pm Patar C18, 100 4 6 mm (XD-4760.E0}
Mobile Phase: A- 0.1 % Formic Acid in Water

B:10.1 % Formic Acid in Methanal

0. OH

Diie to the petential genstoxicty of Nitrosamines, and the challenge to detect and quantiats these polar “_‘:n':'ﬂ“ "'":I"u‘:,m “_"."[,""hn; "".m' ":;';‘_
Impurities, sensitive LC-MS/MS methods must be developed. Here we describe 8 LC-MRM-MS method for o 20 0.85 mUmin o 28 B4 mlmin
the detecton and quantfication of st N-Miosamine (NDMA, MDEA, NMBA, NEIPA, NDBA, NOPA) 187 55 08Smimn 2 28  B4mlimin
impurities at sub-ppm levels in drug substances usng a SCIEXT API 4000™ Triple Quad™ mass 584 S5 OSSmimin T 50 04mimn
spectrometer and reversed phase HPLC using columnns with different selectivities. ;*g; 3 g gm""' ':23' ;? . g: mlimin
X 58 miimin 5 04 mLimin
T 20 0.85 mbUimin 129 o758 04 mLmin
i3 20 0.5 miimin 1318 25 04 midmin
15 25 04 mlmn
4u 200 "
Table 1. MRM Transitions and Parameters.

Anatyte al a3 DF CE

(Da)  (Da) ™) w

N-Mitrosomethylaminobutyric Acid (NMBA) 1 147 17 28 10

N-Mitrosomethylaminobutytic Ackd (NMBA) 2 147 87 28 7

MRM Conditions W-Mitrsodusopopylaming (MDIFA] 1 131 43 35 =

Source: APCI Probe M-Mitrsodesopropylamine (NOIF ) 2 131 aa 35 12

Polarity: Positive

Source Temperature: 250 ‘T N-Nitrosodimethytamine (NDMA) 1 75 58 55 v

651: 50 psi H-Nitrosodimathytamine (NOMA) 2 5 43 55 2

gg :g g:: N-Nitresodibutylamine (NDBA) 1 159 57 38 21

CXP: 10 N-Nitroscdibutylamine (NDBA) 2 18 103 38 15

EP: 10 N-Nitrosodiethylamine (NDEA) 1 103 ] 50 17

Curraant: 2 N-Nitrosoeiethylamine (NDEA) 2 w3 a7 50 %

N-Nitrosoethylisopropylamine (NEIPA) 17 75 30 14
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LC-MRM-MS Method for the Detection and Quantificationof Six Nitrosamine Impurities in Sartan (ARBs) Drugs

Figure 1. Representative Chromatogram of 6 Nitrosamine Impurities Elt_:!ure ZRBepreszeglatlvg.C:ron'}aéoglram of 6 Nitrosamine Impurities Figure 3. Representative Chromatogram of 6 Nitrosamine Impurities
Using a Kinetex 2.6 pm F5 Column. sing a Kinetex 2.6 ym Biphenyl Column. Using a Luna Omega 3 um Polar C18 Column.
- NEIPA - NEIPA w NEIPA
- - NDEA -
o F g NDBA
. NDEA i = NMBA
g B ™ E o ums
§ - = o NDIPA | \oBA - l noea  OIPA
L NDBA e NMBA - “
= NDIPA - = {
- NMBA ' s - ‘ M
- A \ H o 8 I \ i
. NDMA ( ‘ & i NDMA u . NDMA .&l'll | e
O IR A e e e : : g e LI aan maar) Crasary R RS e
Figure 4. Calibration Curve for the Six Nitrosamines Impurities Using a Figure 5. Calibration Curve for the Six Nitrosamines Impurities Using a Figure 6. Calibration Curve for the Six Nitrosamines Impurities Using a
Kinetex 2.6 ym F5 Column. Calibration Range is from 0.5 to 25 ng/mL Kinetex 2.6 pm Biphenyl Column. Calibration Range is from 0.5 to 25 Luna Omega 3 pm Polar C18 Column. Calibration Range is from 0.5 to
with Correlation Coefficient >0.980 and LOD of 0.007 ppm. ng/mL with Correlation Coefficient >0.998 and LOD of 0.005 ppm. 25 ng/mL with Correlation Coefficient >0.980 and LOD of 0.005 ppm.
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1 B0E+06 N :3& 7 : :gg\kll 1508108 « NDMA
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LC-MRM-MS Method for the Detection and Quantificationof Six Nitrosamine Impurities in Sartan (ARBs) Drugs

Results

Figure 7. % Recovery of Nitrosamine Impurities Spiked in 100 mg/mL  Figure 8. % Recovery of Nitrosamine Impurities Spiked in 100 mg/mL  Figure 9. % Recovery of Nitrosamine Impurities Spiked in 100 mg/mL

Valsartan Using a Kinetex 2.6 pm F5 Column. Recovery of three Valsartan Using a Kinetex 2.6 pm Biphenyl Column. Recovery of three  Valsartan Using a Luna Omega 3 um Polar C18 Column. Recovery of
replicates fell between 100 and 202 % with %RSD between 1.40 and replicates fell between 110 and 135 % with %RSD between 18.5 and three replicates fell between 100 and 202 % with %RSD between 1.40
12.5 %. 5.6 %. and 12.5 %.
300 150 150
= z ey
2 200 ¢ 100 Y 100
o o o
g g g
< 100 «< 50 e 50
o
0 0 0
ENMBA1 m NDIPAL NDIPA2 2 NDMA mENMBA1 = NDIPA1 NDIPA2 = NDMA2 ENMBA1 ENDIPAL NDIPA2 B NDMA2
W NDBAL ENDEA2 HNEIPA ENDBAL ENDEA2 ENEIPA

mNDBA1 WNDEA2 m NEIPA

Conventional C18 columns provide little interaction and retention for small, highly polar compounds.
Nitrosamines are compounds of low molecular weight and high polarity, thus making chromatographic
separation a challenge. It is |mporLanl for the culumn to be capable of retaining the polar Nitrosamines

Here, we present LC-MRM-MS methods capable of detecting highly polar Nitrosamines at 0.007 ppm in
the drug product, which is lower than the specification limit for NDMA. Three different stationary phases, a
highly inert pentaflucro phenyl, an aqueous stable biphenyl, and a Polar C18 phase, capable of providing

without generating secondary i ¥ 1s can affect peak shape with issues such llent retention of Nitr ith good K sh. sed for thi
as failing or reduced peak height. In turn this will impact the sensitivity and quanfitation of the analytical excellent retention of polar Nitrosamines with g peak shape, were u or this purpose.
method
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Phenomenex & SCIEX Tech Notes

¢ TN-1259: Rapid Analysis of Genotoxic Nitrosamines by HPLC-MS/MS

¢ TN-1265: LC-MS/MS Quantitative Analysis of NDMA in Ranitidine using Kinetex Biphenyl

¢ Quantification of genotoxic nitrosamines in a telmisartan drug product

¢ Rapid analysis of genotoxic nitrosamines by HPLC-MS/MS

¢ Nitrosamine analysis in a pioglitazone drug product

¢ Rapid method for quantifying nitrosamine compounds with qualitative confirmation

¢ Analysis of nitrosamine impurities in a metformin drug substance and drug product

¢ Precise and accurate quantification of nitrosamine impurities in an esomeprazole API

¢ Varenicline nitrosamine drug substance-related impurity (NDSRI) quantification in a varenicline drug product

¢ LC-MRM-MS Method for the Detection and Quantification of Six Nitrosamine Impurities in Sartan (ARBs) Drugs

¢ Robust Analysis of Nitrosamines in a Losartan Drug Substance using Strata™ Activated Carbon Extraction
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Extraordinary Technical Support

AVAILABLE 24/7

LIVE CHAT WITH TECHNICAL EXPERTS
* 24/7 globally
CONCIERGE-STYLE SUPPORT |

* Personalized programs

EASY ACCESS TO INFORMATION ®

* Applications, webinars, tech notes, white papers
* New website

EASY ORDERING AND HIGH ON-TIME DELIVERY STANDARDS

 Standing orders, subscription ordering

SHOULDER-TO-SHOULDER [EVEN IN A VIRTUAL WORLD]

*  We want to be part of your team
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Local and Global Support

* Over 1,100 employees in 25 offices worldwide and growing
» Directly servicing over 100 countries
* 10 manufacturing lines in 4 plants located in California, Colorado, and China.
* Including U/HPLC, GC, SPE (silica), SPE (polymer), Proficiency Standards,
Bulk media, Flash, and Instrumentation
* 8,500+ products

* 11 R&D 100 awards forinnovation

*  92% customer satisfaction

Terms and Conditions
Subject to Phenomenex Standard Terms and Conditions which may be viewed at https://www.phenomenex.com/phx-terms-and-conditions-of-sale.

Trademarks
Kinetex and Luna are trademarks of Phenomenex.
SCIEX and QTRAP are registered trademarks and ExionLC is a trademark of AB SCIEX Pte. Ltd.

Disclaimer
FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
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