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Spec Bioanalysis: Bioequivalence (BE)

Nanomedicine : Free/Unbound Protein Bound |
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Unencapsulated

©&=

PLASMA SAMPLE

PROTEIN PRECIPITATION CENTRIFUGATION

Organic solvent containing Samples are spun PROTEIN \l =)
ifntemal sltaml:lard is added at 10,000 RPM. PRECIPITATION \ .“
B PLASMA SAMPLE | '

96-WELL PLATE FORMAT

Samples transfer to plate /
format for analysis. /

AUTOMATED DATA REVIEW

Data is processed and reports

generated using QuickCalc, LC ANALYSIS BY LC-MS
Quan, or Xcalibur software.
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Figure B-2. LC-Q Orbitrap Parallel Reaction Monitoring of Analytes and Internal Standard. Displayed are chromatograms of (A) ISTD, (B)
DXR and (C) DXR_C13. The transitions used were: DXR 544.18 — 130.08, 379.07, 397.08; DXR_C13 548.20 — 130.08, 383.09, 401.11; and
Aclarubicin §12.34 — 570.23
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Leachables
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Extractables and Leachables

Comparison of Soxhlet and Accelerated
Solvent Extraction for Leachable and
Extractable Analysis of Packing Material

s Yoy, Kaste Comstock, and Linda Lopes'
"Therma Fisher Scentiic, Sunnyvale, Calfornia, USA
“Therma Fisher Scientific, San Jose, Calfomia, USA
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Introduction

According to the regulations and guidelines set by

regulatory agencies, inchuding the ULS. Food and

Drug Admnistration (US FDA),' the European Medicines

Agency (EMA),* extractable and leachable information

must be included in applications for medical devices and

-ontainer closure systems packaging for human drogs and

biologics. The specific applications include the New Drug
ion (NDA), Abbreviated New Drug Applicati

|ANDA) and Biologics License Application (BLA).
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Leachables are componnds that can migrate from

components of medical devices or container closure ) _
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Container-closure or single-use Accelerated solvent Certified vials for LC-MS or concerns and may influeece the effctiveness of a drug - oo ted technique with several advantages,
bioprocess material extraction technique GC-MS analysis peoduct. Extractables are compounds that can be (20,5 hiasmple, rectnced solvont e <30 mLisamnple),
sutracted from components and are determined thiough g i on <olven selection. Lsing the method and
Comtrolled Extraction Studies.” The main purpose of o lovor in the Dionex ASE 350 system, theee
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Figure 9. Auto-annotated MS/MS spectra of the proposed structure from 2-propanol extraction of the transdermal patch pouch.
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Spec  Drug Impurities Analysis

/ . #222 RT=2.388 min, FTMS (+), MS2 (HCD, DDF, m/z=426.26, z=+1)
i - n/a C26 H35 N O4, MW: 425.25661, Area: 299533 OH
FISh Coverage: 11 Direct, 3 Unmatched, 5 Skipped
SAMPLE PREPARATION = . . o
The detection of impurities in synthetic Attempt to prepare a represen- SEPARATION® .7 [ | N
products: a!ctlve pharmaceutical |ng_red|- tative sample by extraction/ To confidently detect the small — 250 - OH s
ents, excipients, and process materials solvation using a strong vairiations in components of ‘a Yo ans ]
improves quality and safety. solvent or combination. sample, a UHPLC/HPLC system s oz =
with robust, reproducible reten-
tion times is important like the
ANALYSI Dionex UltiMate 3000 LC.
SIS 200 4 408.25302
The small molecule differential analysis workflow in / C26 H34 N O3 [M-e}+1
SIEVE software allows for the confident determination of
the statistically different components between sample = L ]
1 | and solvent or between production batches/sites/lines. S oH
put S o ] ST L O N
@9 = ™ = :
.~ 2 @\ﬂ” 189.12758 233.11691 !
MASS SPECTROMETRY ;-E‘ ¥ C13 H17 O [M-g]+1 C14 H17 O3 [M-g}+1
/ c b
By combining robust accurate 2 100 4 174.12787 L
LC CHROMATOGRAM  DETECTION mass, extreme rasolution, and 1= C12 H18 N [M-g]+1 390.24252
. Components with statistically MSn fragm.entation wi.th mul.tiple C26 H32 N 02 M-el+1
E ] significant changes can be techniques, hybrid Orbitrap i 42626361 e
z 4 searched against libraries to mass spectrometers provide i \ e C26 H36 N 04 [M+H]
= determine their identity. superior structural information. 50 C\ T (:L(C e
14 L .. .. 17111673 oH
i ©13 H15 [M-ef+1
TIME STRUCTURE ASSIGNMENT 131.08530 1';32 1381 204.13789
Acquired MS" HRAM fragmentation further i C10HN" .[_Tf"_E]” T T C13 H18 N O [M-e}+1
aids in the detection of components and in 0 =, ® _afa O
~ the determination of structures. - STRUCTURE DETERMINATION - d :
X y _— . 100 200 300 400
With a combination of library
E hits, accurate mass elemental miz

“ composition, and HCD MS?
and CID MSn fragmentation,
tools like Mass Frontier
software can aid in determining
the component structure.




Spec Nitrosamine Impurities in Pharmaceutical Products
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Spec What are Nitrosamines ?

Nitrosamines (NAs) in APIs and drug products

Classified as genotoxic impurities, proven as probable human carcinogen

®* Detected elevated levels of NDMA and other impuirities in several drug products,
announced several recalls

® United States Food and Drug Administration (US FDA) published validated GC/LCMS/MS and
GC/LC-HRAM methods, and interim acceptable limits for several NAs

®* US FDA recently released guidance for industry to

1) conduct risk assessments on approved or marketed drugs and pending applications,

2) Implement control strategy to reduce and prevent formation of NAs in all APl and drug

Figure 1. Representative Reaction to Form Nitrosamines
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‘ HNO, 5 HX ‘
\N rll@ N=—=O0 xe _— N—N—0
2
R4 R;
2
\ J




Spec Analytical Challenges

%STANDARDS

‘\(ﬂg@

REQUIREMENTS

!
Selectivity Sensitivity Regulatory Expectation and
° Hish background, formulation matrices ® Trace level of impurities in presence of Compliance
and  other impurities from  drug high concentration of API ®*  Meet US FDA requirements in terms of
substances and solvents ® Total nitrosamine contents should be sensitivity, linearity, and reproducibility
®* Chemical Interferences (e.g., DMF and less than 30 ppb or 26.5 ng/day based * Data collection and processing in
NDMA) on daily maximum dosage intake of compliant software to ensure data
®  Structural isomers (e.g., NDIPA and NDPA) 880 mg/day integrity and security

Analytical method needs to demonstrate high selectivity, sensitivity, and meets US FDA regulatory guidelines




Spec  Objective

Thermo Scientific™

Vanquish™
UHPLC System

Thermo Scientific™

Exploris™ 120

HRAM-MS System

A rapid, highly selective and sensitive LC-HRAM-MS method was developed for

detection and quantitation of 9 nitrosamines in commercial ranitidine drug product




SSPEIC Product Specification

Etoxazole C,,H,,F,NO, 360.1770
\ Isopyrazam C,H,,F,N,,  360.1882

{ \
/ A \ 360.1770
|

\ 4

/
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/ III ‘
/\

T T T
360.16
m/z

Orbitrap Exploris 120

Resolution @ m/z 200 up to 120,000 FWHM

360.1880

¥ 15K Resolution

30K Resolution
60K Resolution
120K Resolution

T T

360.22

360.10

Mass Range 40 - 3,000

Scan Rate up to 22 Hz

Sensitivit MS/MS: 200 fg reserpine on column S/N 100:1
ensitivi
Y tSIM: 200 fg reserpine on column S/N 250:1

WERERRER REEVRRN
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Spec Orbitrap™ Technology

Data Acquisition Mode

* Full MS scan e All lon Fragmentation (AIF)
OptaMax NG * Targeted selected ion monitoring (tSIM) ¢ Data-Dependent Acquisition (DDA)
Electrospra .
5F] Souriey * Targeted MS? (tMS?) * Data-Independent Acquisition (DIA)
Advanced Quadrupole Independent
EASY-IC Internal
l Calibration Source Technology (AQIT) Charge Detector

l C-Trap
l lon-Routing Multipole

f

Advanced Active
Beam Guide (AABG)

with axial gradiert High Field Orbitrap

Mass Analyzer — ¢

12
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Spec 1arget compounds

N-Nitrosodiethylamine (NDEA)
N-Nitrosodimethylamine (NDMA)
N-Nitrosodi-n-butylamine (NDBA)
N-Nitroso-di-n-propylamine (NDPA)
N-Nitrosomethylethylamine (NMEA)
N-Nitrosopiperidine (NPIP)
N-Nitrosopyrrolidine (NPYR)
N-Ethyl-N-nitroso-2-propanamine (NEIPA)

N-Nitroso-di-isopropylamine (NDIPA)

NDEA-D,
NDMA-D,
NDBA-D,
NDPA-D,,
NMEA-D,
NPIP-D,
NPYR-D,
NEIPA-D,

NDIPA-D,,

13
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Sample Preparation

Ranitidine substance

Dissolution
1 ml MeOH
=" 110 pl 500 ppb ISTD -
~=~- 30 me ranitidine hydrochloride
Total concentration = 30 mg/mL API
Druy Proeluc Extraction
il ) 10 ml MeOH
- - |-

Ranitidine tablet

e
T

+ 100 pl 500 ppb ISTD

~ 300 mg API, ground ranitidine tablet

Filter 750 pl solution
using 0.2 ym PVDF

Inject 5 pl
to LC-HRMS

syringe filter

‘ Shake for 40 min N

Total concentration = 30 mg/mL API

Inject 5 pl
to LC-HRMS

Centrifuge for 15 min at
4000 RPM

Filter 750 pl supernatant using ,

0.2 um PVDF syringe filter
14



Spec  LC-MS Condition

HPLC column Acclaim Polar Advantage Il, 100 x 2.1 mm, 2.2 um lonization APCI
Column temperature 40 °C Polarity Positive
Flow rate 0.5 mL/min Spray current 2 A
Mobile phase A Water + 0.1% formic acid Sheath gas 45
Mobile phase B Methanol + 0.1% formic acid Auxiliary gas 10
Gradient Time (min) %Mobile phase A %Mobile phase B Sweep gas 0.5
0.0 7> > lon transfer tube temp. 200 °C
0.5 95 5
8.0 5 95 Vaporizer temp. 300 °C
9.0 5 95 Scan mode tSIM tMS?
9.1 95 5
Polarity Positive Positive
12.0 95 5
Resolution 120,000 120,000
Injection volume 5L
AGC target le5 le5
Maximum IT Auto Auto
Isolation window m/z 2.0 m/z 2.0

15



Spec Acquisition Mode (Target Quantitation)

Targeted selected ion monitoring (tSIM)

Collision cell

‘e S D I
® :O.. © seperation ... @ detection l
- LIS L l
I ]
Precursor
ion
Targeted MS? (tMS?)
collision cell
Q1 (HCD) Orbitrap
. — e 3
0e,0 o o® e - | | LI
4 .. © seperation O ¢ fragment y . o seperation | @E detection |f | :i,
] ]
Precursor Fragment
ion 1ons
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Spec  Optimized MS Condition for Target Nitrosamines

Scan Start - End m/z of m/z of Normalized CE

Scan type (min) Polarity Quan. ion Qual. lon (%)
NDMA thMS? 0.25-1.75 Positive 75.0552 43.0290 60
NDMA.- Ds tMS? 0.25—1.75 Positive 81.0928 46.0480 60
NMEA tMS? 0.752.25 Positive 61.0397 89.0708 15
NMEA-D, thMS? 0.75-2.25 Positive 64.0585 92.0898 30
NPYR tMS? 0.75-2.25 Positive 101.0709 55.0540 60
NPYR-D, tMS? 0.756—2.25 Positive 1091212 62.0980 30
NDEA tMS? 1.895-3.45 Positive 103.0866 75.05580 45
NDEA-D,, thMS? 1.95-3.45 Positive 113.1493 81.0930 45
NPIP tMS? 2.356—3.85 Positive 115.0866 69.0699 60
NPIP-D,, tMS® 2.35—3.85 Positive 1251494 78.1260 60
NEIPA tMS? 2.85-4.35 Positive 75.0553 1171022 15
NEIPA-D, tMS? 2.85-4.35 Positive 80.0866 1221336 15
NDIPA tSIM 3.75-5.25 Positive 131.1179 = =
NDIPA- D“ tSim 3.75-5.25 Positive 145.2058 5 =
NDPA tSIM 4.25-575 Positive 131.1179 = =
NDPA-D,, tSIM 425-575 Positive 145.2058 - =
NDBA tMS? 8.75—7.25 Positive 159.1492 103.0866 15
NDBA-D,, tMS? 5.75-7.25 Positive 177.2622 66.1264 15 17
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...control all your 227
iInstrumentation

e Native control for
Thermo Fisher Scientific IC,
GC, LC and MS instruments

¢ Comprehensive control for
more than 300 instruments
from other manufacturers

¢ Customizable ePanels
provide a consistent look
and feel for all instruments

...get the most >>?
out of your data

e Deliver accurate and reliable results
with built-in reporting tools

e Create any report you need
using the spreadsheet-based
report designer

e Find, collate and report results
across multiple sequences
using powerful data mining tools

Thermo Scientific™ Chromeleon™ CDS

b

...connect your
laboratory

¢ Network existing Chromeleon CDS
stations to create a compliant
laboratory-wide solution with
no additional licenses

e |tilize network resources and
centralize administration
of your Chromeleon CDS stations

e Easily interface with other
laboratory software

18
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Spec Thermo Scientific™ Chromeleon™ CDS

{9 Ll ™ B RSLE Alkylphenone Lineanty 2010:08-31 10-03-56 [Sequence] - Chromeleon Chromatography Studio - B8 x
Home  Insert  Page Lapout (7]
=0 ¥ &) T injection arial -0 - AN EEE LD General -] [[g=nsert > || 4] sont - 0 5
4 " 3 -
| - I < s Delete ~ ind - 2
m%, 2 / B Z U [H-f-A- ==ig Ee| %w w0 3‘ ® = HFnd - poiection | Ext. References
7 % ¥ component h [EiFormat ~ || (3 Clear ~
Clipboard Navigation Forit ) Alignmenit 2 Number & Cells Editing ¥ 5
Ll N
System to Comply with 21 CFR Part 11 SeperDetaner | ——
A 3 c [ 3 F G H [P
4 Injections 1 Chromatogram and Results E|
A Eaquiibration :
@ Lineaiity 1 4 imection Nowe: Linearity 5 Al Aun Tiwve prin). 024 X
3 ireaity 1 & Vial Aumber: RES h Injection Voluwe: 100 A
o 6 ipection Type: Calibration Stand3rd Channe!: uy_vIs_1 )
B Lineaiy 1 T | Calibmtion Level: 05 h Wavelength: 2450 )
B Lineaity2 & instnment Method RSLE Linearity Band width: 2 )
o 3 Fucessing Method: RELC Linearity Ditution Fastor: 10000 X
& Lineaity 2 10 |iection Dete/Tiwee: 3tuagi10 10:11 Y Sawpie Weight: _ 1.0000 hl
; Linearity 2 :; [
; Linearity 3 2 20140 3 RSLC Akylphenone Unearty 2010-08-31 10-03-56 #14. Linearity § U IS_1
: Lineanty 2 :;
; Lineaity 2 :g B.0120 ) orone 006
WHITE PAPER 80078 ; Lineanty 4 18 1 2- Ak K -0.00
; Lirearity 4 18 0.0100
L 20
; Linearity 4 29 4= Proptipiencas - 0051 S pllie e - 0964
; Beans 22 g 0.0050 10 - Detmephercas 01T
23
3 Lineaity 5 "2 |3
B Linesity 5 2-a 0.0080
N B sample17 (=27 H
> o 0.0040
jyhromeleon 7 Chromatography Data System 4 Channels i z
ws v nply with 21 CFR Part 11 fa UV VIS a | e
i 32
| 4 Report Templales g 0.0000 T T T
3 71 OR Part 11 entabinbed maumarerts 1 ermum Pl sactron moods. p: -1 =
orretics ad Grromsbaghy e cocon sgreren sty mhetic nd aqnakrd i s \j RSLC Linearity | 35 |
— DuA Vo8 iy Fotd s O Ak PO et A, : '“'m‘; 0 T oo T e 0
ke modil dovos randackws, dhug mabers, bk cormperien . - ) 8 - -
oo Cvols | ancicogion dnoprn s hav i socumarmmion. P 1 s = Terg frin]
Soperen, 71 GRPwa 11, rebws rghotertuionc concle uchas sl Ve il oS — =
T | Amrbe oo T apm— oo pribeg m Injection List 40 | Retention Time Fiea Feignt Relative Area | Relative Height | Amount
it FOA prcintron o= a2 min mAF min mAU % % mgimb
somplerte ml iy ogbpmirie s ol o o o 1o g 43 022 0000 .008 7.07 782 | 261.9681 |
Konk ot il e pomedig @ Inztrument Method a4 1030 0.000 011 12.88 1287 160.9140
W a5 043 0.000 01z 1470 1414 1094684
L“V Data Processing 48 061 0.000 1009 12.20 10.47 199 8887
a7 087 0.000 007 10.89 827 2005200
a8 000 0.000 008 7 723 109.1608
a3 420 0.000 007 20 830 165 4659
. 0 190 0.000 1003 FE 10.69 2015608
Thermoriener B Electronic Report 51 64 0.000 008 ELl 1048 2012695
=2 77 0.000 002 =3 578 200 3402
M Spectral Library 53 0,000 0.082 100,00 100,00
54
Ll v
< |2\ Overview A Integration A Calibration A Peak Analysis A Spectral Results A Spectral Library Screed|< || [

CmUserAms: Power User

19



Sci

Spec Selective Determination of Nitrosamine Impurities

Mass spectrum of 1 ng/ml NDMA standard solution

Target monoisotopic mass of NDMA = 75.0552

Relative Abundance

1
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= l.I'.l i
Lronadiigl i
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64 80036

75.056531

wlass accuracy
of less than 1 ppm

81.00008
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=
n
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~ Blank (Excipient)

7 8+ 1_NDMA [1 peak(s) manually assigned]

50631 -
1.0e3 ”“r{s\"‘_/—v min
P 1?;“:_NMEA
Cou
0.0e0 4
6.0e1 - min
2000 L B-3NPR
" | counts
5091 J i min
"\ 4oa 11 5-5_NDEA
" 1 counts A
: Favi AN
;$2 il V\m‘\f\ﬁ’ min
40621 't:-w
count
'jf_‘f" 1 mln
counts
b.le1 min
ane T t:_NmPA
count
5.0e13 min
-3 023 | KB 9 _NDBA [1 peak(s) manually assigned)
) counts
At 0.1 ng/ml NDBA: Interferent to NDBA was <20% | = "
5092 :,——.— . . . e / I— : _I ‘ |
i At 0.5 ng/ml NDBA: Insignificant = =

Selective Determination of Nitrosamine Impurities

Standard at 0.5 ng/ml or 17 ppb (ng/q API)

4 8-1_NDMA
1.2e4 counts AR 0.62- NDVA - Area: 1436
min
A 4 7-2 NMEA
e Ccounts T 1.43 - NMEA - Area: 523
i i min
ggeg 15- 3?|§1Pn\’R [1 p;aﬁg}-manually assigned]
- counts gRT: 1.58 - NPYR - Area: 1451
1.0e3 1 min
4 gey 3 5- 5 NDEA
' counts [T 269 - NDEA - Area: 2468
| min
ggej q 4-6NPP
el counts RT. 3.07 - NPIP - Area. 2371
&. min
20e3 "B
e counts g 3,65 - NEIPA - Area: 105
. min
?ﬁod ¥ 2-8_NDIPA[1 peak(s) manually assigned]
el &RT: 455 @Eﬁﬁﬂ%hﬂea e
5.0e3 “Aﬂ min
counts JRT: 6.60 - NDBA - Area: 2058
] L min
-5.0e3 % , : : : . : :
0.25 1.00 2.00 300 400 500 6.00 7.00 8.00
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Calibration Curves for All Compounds in Excipient

MDA, Lin, WithOffset, 1/4  R2=0.995 MMEA Lin, WithOffset, 104  R2=0995 MPYR Lin, WithOffset, 1/4  R2=0995
1600 % EETD 350 % IS5TD 800 % I5TD
-~ -1 /
i .~ | 300 7 f
g i j’
ol ~ 600 g
1000 i ot e
e 200 - e
/f e 400 P
i < 5 a
500 e *
et 100 P 200 ,ff
A7 ~F »
0.0 20,0 40.0 500 0.0 200 40.0 600 0.0 20,0 40.0 60.0
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Figure 2. Calibration curves for all compounds in excipient

The newly recommended detection limits from the US
FDA : < 30 ppb for a total of 7 nitrosamines

NDMA
NMEA
NPYR
NDEA
NPIP
NEIPA
NDIPA
NDPA
NDBA

ng/mL

0.2
0.2
0.2
0.1
0.2
0.5
0.1
0.1

0.1

PPB

6.8
6.8
6.8
3.4
6.8
17.0
3.4
3.4

3.4

LLOQ
ng/mL PPB Linearity
0.2 6.8
0.2 6.8
0.2 6.8
0.1 34
0.2 6.8 LLOQ - 50
0.5 17.0
0.1 3.4
0.1 3.4
0.5 3.4

LOD defined as within 20% accuracy, and 15% RSD.
LOQ defined as within 15% accuracy, and 15% RSD.

PPE is calculated based on 30 mg/mL of drug substance and
product extract.
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Recovery, Accuracy, and Precision

Sample recovery and reproducibility

Spiked 2 and 5 ng/mL standard in blank excipient matrix before

and after the extraction process (n=5)

Accuracy and precision

0.5 ng/mL (17 ppb) check standard in excipient (n=>5)

-

% Recovery % RSD | % Recovery % RSD
NDMA 05 0.5 210 3.2
NMEA 96 6.3 a8 1.2
NPYR 99 7.4 100 3.9
NDEA a7 2.4 ag 3.2
NPIP 96 2.6 99 0.5
MNEIPA 99 8.4 a8 P
NDIPA 99 2.8 98 2.2
NDPA £15) 4.4 96 8.4
NDBA a9 2.9 101 1.5

The recovery for all nitrosamines during the extraction
process was between 95 and 101%, and the reproducibility

of the replicate injections was within 10% RSD

NDMA

NMEA
NPYR
NDEA
NPIP
NEIPA
NDIPA
NDPA
NDBA

All target nitrosamines at 17 ppb (0.5 ng/mL) could be
detected and quantified with high accuracy

%Accuracy %RSD

92 10.9
a5 4.2
92 2.7
95 3.4
98 a.

93 .8
a7 2.9
96 3.0
97 4.1
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Nitrosamine Impurity Levels in Ranitidine Drug Product

NDMA in ranitidine drug substance and tablet. Data processed with a mass tolerance setting of 3 ppm.

a) Ranitidine drug substance

1- NDMA
6.0e5 -
1| counts RT=0.86; Area=90190.;
4.0e5 -
2.0e5 -
0.0e0 - /\
' min
000 100 200 2.33

The measured amount of NDMA in 30 meg/mL ranitidine drug

substance exceeded the upper limit of calibration and was

estimated to be more than 7 ppm

b) Ranitidine drug tablet

1- NDMA

1.6e4 -
4| counts 'RT=0.86; Area=2813.;

1.0e4 -

5.03 -

0.0e0] A |
4 min
000 100 200 233

the measured amount of NDMA in 300 mg ranitidine tablet was 82 ppb

Both exceeded the acceptable regulatory limit !
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Spectrum of ranitidine drug tablet sample containing NDMA and DMF

®* Mass spectrum of ranitidine drug tablet showing co-elution of NDMA and N,N- with a resolution setting of 120,000

dimethylformamide (DMF), which could cause overestimation of NDMA when 5.50 15" Ranitidine_tablet_extract - Baseline Scan: #99 RT: 0.80 min NL: 3.40E+005
inadequate mass tolerance setting was used for data processing 5.00 NDMA 75.06340
75.05530 DMF, *C isotope |
*  The mass difference between NDMA and DMF N isotope is only 21 ppm 4.00 : i
3.00 |

®* DMF in pharmaceuticals is allowed to be up to 880 ppm as per the ICH Q3C(R6) ' [ III

guideline. 2.00 | '

' | DMF, "N isotope

®* A minimum resolution setting of 45,000 and a maximum mass tolerance of 15 ppm 1.00 ' 75.05707 _' '

are required to prevent overestimation of NDMA when quantifying NDMA using the 0 J I-._ '-\

monoisotopic ion. 75.0492 75.0550 75.0600 75.0650 75.0864

: . . 1,664 - 1- NDMA i 1 - NDMA
Overestimation of NDMA when processing the data "% Jcounts IRT=0.86; Area=2813; o i RT=0.83; Area=3171.;
. 1.5e4 |
with mass tolerance set at 25 ppm; the resultant ©
quantitation is 13% higher as compared with results %] HIEES (Bl ES 1.064 ] ihiees eliaeings
. 3 ppm 25 ppm
obtained at 3 ppm S ol]
' 5.0e3
00e0f A | ooe0] T - _
min

0.00 1.00 200 233 0.00 1.00 200 233 25



Spec  Conclusions

®* A rapid, highly selective, and sensitive method was developed using the Acclaim Polar Advantage |
column, Vanquish Horizon UHPLC system and Orbitrap Exploris 120 mass spectrometer for detection and
quantitation of nine nitrosamines in commercially available ranitidine drug products.

® By combining the robust and reproducible chromatography with the 120,000 mass resolving power, fast
scanning speed, and sub-ppm mass accuracy of the Orbitrap Exploris 120 system, the resultant method can
provide reliable and confident quantitation of nine nitrosamine impurities to meet the September

2020 US FDA regulatory acceptance limits.
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Application benefits

= Detection and quantification of nine nitrosamines with a
single liquid chromatography-high resolution accurate
mass (HRAM) mass spectrometry method

» Quantitation of nitrosamine impurities in ranitidine drug
substance and product below the daily acceptable intake
level, that meets the requirements of FDA regulatory
guidelines

* Use of Thermo Scientific™ Chromeleon™ Chromatography
Data System (CDS) software for both data collection
and processing in a 21 GFR 11 compliant emvironment
with full data integrity and security capabilities for cGMP
tacilities

Goal

To demonstrate fast, highly sensitive quantitation of nine
nitrosamines with a Thermo Scientific™ Orbitrap Exploris™
120 mass spectrometer, and the use of the LC-MS method
to measure nitrosamine impurities in commercially available
ranitidine drug substances and products
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