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Definition — Orthogonal

OpBoc(orthos) - straight, right, proper
ywvia (gonia) - angle, corner

= from a different angle

Orthogonal Analytical Methods exploit
different chemical or physical measurement principles

for analysis, thus quality and reliability of the measurement are
increased




ISO 17034:2016 - Characterization

Chapter 7.12.3 The RMP shall select a characterization strategy
appropriate for the intended use of the RM

Characterization can include, but is not limited to, the following approaches:
a) using a single reference measurement procedure in a single laboratory

b) characterization of a non-operationally defined measurand using two or more methods of
demonstrable accuracy in one or more competent laboratories

c) characterization of an operationally-defined measurand using a network of competent
laboratories

d) value transfer from an RM to a closely matched candidate RM performed using a single
measurement procedure performed by one laboratory

e) characterization based on mass or volume of ingredients used in the preparation of the RM
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ISO 33405:2024 - Purity

Chapter 9.6

The purity of substances can either be determined directly (by measuring the amount of the
substance in question) or indirectly by subtracting the mass or mole fractions of all
impurities from 100%.

9.6.2 Direct Determination of Purity

* Suitable methods include coulometry, titrimetry, and calorimetry (freezing point depression) as well
as gNMR

 Methods requiring calibration (e.g., HPLC, GC) can in principle be used for purity assignment

9.6.3 Indirect Determination of Purity

* Purity can be determined by difference, using a set of orthogonal analytical techniques capable of
detecting and quantifying all the major classes of impurities in the material

* The purity of the main component is computed by difference
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Case #1 - Structure Identification

An Impurity RS

Initially Proposed struture
Structure-1

O

ONOH
NH

HN\‘(

O

Chemical Formula: CgHgN,O4
Exact Mass: 172.05
Molecular Weight: 172.14

Elemental Analysis: C, 41.86; H, 4.68; N, 16.27; O, 37.18

Identification Tests:

IR, Mass Spec.,NMR, CHN
Analysis, and RRT
comparison with the value
listed in the HPLC method
in the monograph
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Case #1 - Structure Identification

NMR Solvent: Pyridine-d;

TH/13C HSQC NMR Spectrum
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Case #1 - Structure lden J\ ’ ‘
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Case #1 - Structure Identification

NMR Solvent: DMSO-d,

Proton NMR Spectrum

13C NMR Spectrum
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Case #1 - Structure Identification

NMR Solvent: DMSO-d,
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Case #1 - Structure Identification

NMR Solvent: DMSO-d,
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Case #2 - Assighed Value Accuracy

H H Auto-Scaled Chromatogram
Assighed Value Determined by the Mass _ 9
2000.00
Balance Approach: z
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Test Reported As Lab [A] Lab [I] Average 0.00 5.00 10,00 1500  20.00 2500  30.00 3500 4000 4500  50.00 55,00 60.00
Mnutes
Organic impurities, Total (1) %TDA 0.11 0.11 0.11
Zoom-Scaled Chromatogram
Organic impurities, Total (I2) % w/fw 0.00 0.00 0.00 7 T |
14.004 .
Water Content % w/w 0.09 0.15 0.12 ] ‘i ;
Residual solvents, Total 12'00_: ' |
: % - 0.02 0.02 < '
<467> Residual Solvents, Current USP-NF wiw & 1 i || l
10.00 I I . M
Residue on Ignition % wfw - 0.01 0.01 ] ' ‘l J % \\J_
8,00 Py
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00

Mnutes

0.02%w/w ethyl acetate at RT ~7.5 minutes
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Case #2 - Assighed Value Accuracy

3.81

NMR Spectrum of the RS
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Case #2 - Assighed Value Accuracy
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7.0%w/w triethylamine at RT ~6.9 minutes
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Case #2 - Assighed Value Accuracy

Assigned Value of the Candidate Lot

Test Reported As Lab [A] Lab [I] Average
Organic impurities, Total (11) %TDA 0.11 0.11 0.11
Organic impurities, Total (12) % w/w 0.00 0.00 0.00
Water Content % w/w 0.09 0.15 0.12
Residual solvents, Total % w/w B o003 0.02 ASSig ned Value:
<467> Residual Solvents, Current USP-NF
Residue on Ignition % w/w - 0.01 0.01

1.00 => 0.93 mg/mg, as is basis

Assigned Value of the Candidate Lot

Test Reported As Lab [A] Lab [I] Average
Organic impurities, Total (1) %TDA 0.11 0.11 0.11
Organic impurities, Total (12) % wifw 0.00 0.00 0.00
Water determination %% wfw 0.09 0.15 0.12
Residual solvents, Total
! % - 0.02 0.02
<67> Residual Solvent, Current USP-NF wfw
Residual solvents, Triethylamine
Adapalene, Impurities Limit of %% ww 6,99 - 65.99 7/ s COUNCIL OF EUROPE
Triethylamine, Current USP-NF 8
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Case #3 — Assighed Value Accuracy

RS : Potassium Salt (New RS)

 Assigned Value: 0.995 mg/mg, as is basis (by the mass balance aaproach)

0 4
Test Reported As Collaborator Test Result 030' %
es (units) [A] 0 [z] | Average 2 o] |
Water Content %ow/w 0.23 0.43 - 0.33 010] 8 |
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 Value by Titration: 0.998 mg/mg, as is basis Mindes

* Value by gNMR: 0.995 mg/mg, as is basis
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Case #3 - Assighed Value Accuracy

RS : Potassium Salt (New RS)

Assigned Value of the Candidate Lot

Test Reported As | Lab[Al] | Lab[A2] | Lab[D] | Average

Assay against USP Free Acid RS % w/w 98.37 97.61 98.0 97.99

mg/mg = average of Assay + 100
=0.9799

0.980 mg per mg of material on the as is basis.
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gNMR as a ‘Selective’ Analytical |
Balance - Case Study: Freeze-dried
Oxytocin

Matthias Weber
Study director and NMR responsible EDQM Laboratory
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Ph. Eur. Monograph 07/2023:0780 for Oxytocin

07/2023:0780

OH
OXYTOCIN Tyr
O
Oxytocinum HoN, . 0
Cys H H
s ,

r 1
H-Cys—Tyr —lle— GIn— Asn— Cys —Pro—Leu—Gly -NH, HN

C43H66N120[252 Mr 1007 C S
[50-56-6] Pro y

Leu 770 HN
DEFINITION /4 C\ : H
§*1,8*6-Cyclo(L-cysteinyl-L-tyrosyl-L-isoleucyl-L-glutaminyl-L- 0O N TI/\ N Gln

asparaginyl-L-cysteinyl-L-prolyl-L-leucylglycinamide). H -
Synthetic cyclic nonapeptide having the structure of the )‘I\/ N X~ 0 @) O
hormone produced by the posterior lobe of the pituitary gland HoN j'(\ N O Asn

that stimulates contraction of the uterus and milk ejection in G|y O H
receptive mammals. It is available in the freeze-dried form

as an acetate.

Content: 93.0 per cent to 102.0 per cent (anhydrous and acetic
acid-free substance).

By convention, for the purpose of labelling oxytocin
preparations, 1 mg of oxytocin peptide (C,;H(N,,0,,S,) is
equivalent to 600 IU of biological activity.
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Ph. Eur. Monograph 07/2023:0780 for Oxytocin

07/2023:0780

OXYTOCIN
Oxytocinum

r 1
H-Cys—Tyr—Ille — GIn— Asn— Cys —Pro — Leu— Gly -NH>

C,:HN,0,,8, M_ 1007
[50-56-6]

DEFINITION

§*1,58%6-Cyclo(L-cysteinyl-L-tyrosyl-L-isoleucyl-L-glutaminyl-L-
asparaginyl-L-cysteinyl-L-prolyl-L-leucylglycinamide).

Synthetic cyclic nonapeptide having the structure of the
hormone produced by the posterior lobe of the pituitary gland
that stimulates contraction of the uterus and milk ejection in
receptive mammals. It is available in the freeze-dried form

as an acetate.

Content: 93.0 per cent to 102.0 per cent (anhydrous and acetic
acid-free substance).

By convention, for the purpose of labelling oxytocin
preparations, 1 mg of oxytocin peptide (C,;H(N,,0,,S,) is
equivalent to 600 IU of biological activity.

Related substances. Liquid chromatography (2.2.29): use the
normalisation procedure.

Test solution. Prepare a 0.25 mg/mL solution of the substance
to be examined in a 15.6 g/L solution of sodium dihydrogen

phosphate R.

Reference solution (a). Dissolve the contents of a vial of
oxytocin for peak identification CRS (containing impurities B,
D,EandI)in 1 mL of a 15.6 g/L solution of sodium dihydrogen
phosphate R.

Reference solution (b). Dissolve the contents of a vial of
oxytocin impurity F CRS in 1 mL of a 15.6 g/L solution of
sodium dihydrogen phosphate R.

Reference solution (c). Dissolve the contents of a vial of
oxytocin CRS in a 15.6 g/L solution of sodium dihydrogen
phosphate R to obtain a concentration of 0.25 mg/mL.

Column:
— size: [=0.125m, @ = 4.6 mm;

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related substances with the following modifications.

Injection: 25 pL of the test solution and reference solution (c).

Calculate the percentage content of oxytocin (C;;H N ,,0,,S,)
taking into account the assigned content of C,,H,N,,0,,S,

in oxytocin CRS.
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Oxytocin CRS 7(*)

(*) Currently Oxytocin CRS 8 is the valid batch.
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INFORMATION LEAFLET Ph. Eur. Reference Standard

Oxytocin CRS batch 7

Identification
Catalogue code: Q0700000

Scientific Information

2.1 Intended use

Reference Standard for laboratory tests as prescribed in the European Pharmacopoeia only.
Established for use with the monograph(s): 0779, 0780.

2.2 Analytical information related to intended use, when applicable

The "as is” content is : 0.96 mg of oxytocin (C43H66N1201252) per vial

Notes: Oxytocin CRS 7 contains about 40 mg of the excipient sucrose per vial. The unit quantity
indicated on the vial represents the approximate total amount of material (active substance and
excipients) which has been filled in each vial. This quantity is not to be considered accurate
from an analytical point of view.

2.3 Uncertainty of the assigned value, when applicable

The uncertainty of the assigned value is not stated since it is considered to be negligible in relation to
the defined limits of the method-specific assays for which the reference standard is used. Please also
refer to Ph. Eur. chapter 5.12.

2.4 Validity

Ph. Eur. RS are periodically tested to ensure their continuous fitness for purpose. For each valid Ph. Eur.
RS, a Batch Validity Statement at the time of use can be downloaded and printed from the EDQM
website (Reference Standards Database).

2.5 Instructions for use

The container should not be opened until required for use. Allow the closed container to
equilibrate at ambient temperature before use. This substance has been freeze-dried and is
known to be hygroscopic so the container shall not be opened to withdraw its content. Tap the
container gently to collect the material at the bottom. Reconstitute the content by injecting the
prescribed volume of the prescribed solvent. Mix gently to ensure complete dissolution. When
necessary transfer the solution to an appropriate volumetric flask and dilute to the required
concentration. Ph. Eur. reference standards are for immediate use. Once the container has
been broached, its entire content shall be used immediately. Any further storage andfor re-use
are not warranted.




Establishment of
Oxytocin CRS 7

The content of Oxytocin CRS 7 stated in the
leaflet was assigned

* by an inter-laboratory study
* by LC assay

* against a highly characterised
in-house primary standard
of pure oxytocin.

2.
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INFORMATION LEAFLET Ph. Eur. Reference Standard

Oxytocin CRS batch 7

Identification
Catalogue code: Q0700000

Scientific Information
2.1 Intended use

Reference Standard for laboratory tests as prescribed in the European Pharmacopoeia only.
Established for use with the monograph(s): 0779, 0780.

2.2 Analytical information related to intended use, when applicable

The "as is” content is : 0.96 mg of oxytocin (C43H66N1201252) per vial

Notes: Oxytocin CRS 7 contains about 40 mg of the excipient sucrose per vial. The unit quantity
indicated on the vial represents the approximate total amount of material (active substance and
excipients) which has been filled in each vial. This quantity is not to be considered accurate
from an analytical point of view.

2.3 Uncertainty of the assigned value, when applicable

The uncertainty of the assigned value is not stated since it is considered to be negligible in relation to
the defined limits of the method-specific assays for which the reference standard is used. Please also
refer to Ph. Eur. chapter 5.12.

2.4 Validity

Ph. Eur. RS are periodically tested to ensure their continuous fitness for purpose. For each valid Ph. Eur.
RS, a Batch Validity Statement at the time of use can be downloaded and printed from the EDQM
website (Reference Standards Database).

2.5 Instructions for use

The container should not be opened until required for use. Allow the closed container to
equilibrate at ambient temperature before use. This substance has been freeze-dried and is
known to be hygroscopic so the container shall not be opened to withdraw its content. Tap the
container gently to collect the material at the bottom. Reconstitute the content by injecting the
prescribed volume of the prescribed solvent. Mix gently to ensure complete dissolution. When
necessary transfer the solution to an appropriate volumetric flask and dilute to the required
concentration. Ph. Eur. reference standards are for immediate use. Once the container has
been broached, its entire content shall be used immediately. Any further storage andfor re-use
are not warranted.




dNMR as orthogonal method

How can quantitative NMR be used to verify the assigned content of the lyophilized
reference standard oxytocin CRS as an independent and primary method ?

TN




dNMR for lyophilized oxytocin

How can quantitative NMR be used to verify the assigned content of the lyophilized
reference standard oxytocin CRS as an independent and primary method ?

(1) Content in mg per vial

(2) Quantitative dissolution of the vial content
(3) Solvent

(4) Internal standard

(5) Signal(s) for NMR quantification

(6) Selectivity -> related substances

(7) Sensitivity -> S/N ratio

(8) Stability in solution

(9) Robustness and repeatability

(10) Estimated uncertainty




gqNMR for lyophylized oxytocin

(1) Contentin mg per vial

o - Isample Mcar Near  Msampie
sample — cal
Ical msample Nsample Mcal
- Isample Ncal Msample Weal

msample Mea
Ical Nsample Mcal 100 % )le

v' Use of qNMR as an analytical balance!
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dNMR for lyophilized oxytocin

HoN.,.
(2) Quantitative dissolution of the vial content Cysﬁﬁ

(3) SolventD,O
(4) Internal standard

— maleic acid

—_
—

0 [ppm.



dNMR for lyophilized oxytocin

(2) Quantitative dissolution of the vial content

(3) Solvent
(4) Internal standard

Experimental procedure for the lyophylized CRS vials:

Prepare an internal standard solution of exactly known concentration

(0.120 mg/mL) in D,0O by precise weighing and a dilution series.

Add an accurate volume (700 plL) of the internal standard solution directly in the

oxytocin CRS vial.
Add some DCl solution (5 yL) and ensure that the entire residue is well dissolved.

Transfer the solution to the NMR tube.




gNMR for lyophilized oxytocin i é@

HoN,, 0

(5)  Signal(s) for NMR quantification CVSSJ)L” b

o Pro Cys | e

(6) Selectivity -> Related substances O L8 o

I\ )OJ\,H > Y \[o]ﬁﬁ I Gln

Oxytocin/Sucrose vial \ HoN \ﬂ/\N&\O O Asn ©

Maleic acid ey o H NH, NH,
(600 MHz, 1H{13C},

D,O0/HCUTMSP)

Oxytocin
(600 MHz,

L N |

| T T T | T T T | T T T | T T T |
3 6 4 2 o [P P rl"‘I'Iﬂe

1 ' . h of Medicines |du rnéd;'iai-ll'.er;lerllt ;‘ -
(13C deCOupllng GARP4, 600 MHZ) m ‘__“ e HealthCare | 50 ins e sané CONSEIL DE LEUROPE

COUNCIL OF EURCPE




dNMR for lyophilized oxytocin

(5)
(6)

Signal(s) for NMR quanti
Selectivity -> related sub

Flcation
stances

Impurities

CFO0780-A-B
CeeH132N2402454
Exact Mass: 2012 8729
Mol Wt.: 2014.3860

CF0780-B-B
CesH132MN2402454
Exact Mass: 2012 8729
Ial. Wt.: 20143860

H—Cys—Tyr—lle— Gln —Asn— Cys —Pro— Leu— Gly ~NH2z
I I
H-Cys —Tyr—lle— Gln— Asn— Cys —Pro— Leu— Gly - NHz

1
H-Cys—Tyr—lle— Gln—Asn— Cys —Fro— Leu— Gly ~-NHa2
1

I
H-Cys = Tyr—lle— Gln— Asn— Cys — FPro— Leu— Gly -NHa2

|

Oxytocin/Sucrose vial
Maleic acid

(600 MHz, 1H{13C},
D,0/HCUTMSP)

CFO0780-C-B
CaaHesN1101352

Exact Mass: 1007 4205
Mol Wt.: 10081770

T |
H-Cys—Tyr—lle— Glu—Asn— Cys — Pro— Leu— Gly - NHz

CF0780-D-B
CaaHesN1201252

Exact Mass: 1006 4365
Iol. Wit.: 1007.1930

CFO0780-E-B
CasHeaN1201352

Exact Mass: 1048 4470
Mol Wt 1049.2300

CF0780-F-B
CaiHgaN1201152
Exact Mass: 988 4259
Mol. Wt.: 989.1780

CF0780-1-B
CaaHasN1101352

Exact Mass: 1007.42047

Mol. Wt.: 1008.17700

| 1
H-Cys—Tyr—Leu— Gln— Asn— Cys —Pro— Leu— Gly - NHz

| 1
Ac—Cys—Tyr—lle— GIn— Asn— Cys — Pro— Leu— Gly - NHz

[ ]
H—Cys—Tyr—IIe—GIn—%‘a—Cyg—F’ra—Leu—Gly -NHz
CN

| |
H=Cys=Tyr=lle— GIn— Asp—Cys—Fro=Leu=—Gly - NHz



dNMR for lyophil

(5)
(6)

Oxytocin/Sucrose vial

Signal(s)
Selectivi

ty ->re

a(\aN{\c

zed oxytocin

\N\’ﬁ.\'\ G

Maleic acid
(600 MHz, 1H{13C},
D,0/HCUTMSP)
\eCtW
a5 © \ ec\)\e

| for NMR quantification

ated substances

|

Impurities

CFO0780-A-B
CeeH132N2402454
Exact Mass: 2012 8729
Mol Wt.: 2014.3860

CF0780-B-B
CesH132MN2402454
Exact Mass: 2012 8729
Ial. Wt.: 20143860

CFO0780-C-B
CaaHesN1101352

Exact Mass: 1007 4205
Mol Wt.: 10081770

CF0780-D-B
CaaHesN1201252

Exact Mass: 1006 4365
Iol. Wit.: 1007.1930

CFO0780-E-B
CasHeaN1201352

Exact Mass: 1048 4470
Mol Wt 1049.2300

CF0780-F-B
CaiHgaN1201152
Exact Mass: 988 4259
Mol. Wt.: 989.1780

CF0780-1-B
CaaHasN1101352

Exact Mass: 1007.42047

Mol. Wt.: 1008.17700
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dNMR for lyophilized oxytocin

(8) Stability in solution (Expt = 140 min)
Repeat NMR experiment and compare profile and integration
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dNMR for lyophilized oxytocin

(8) Stability in solution (Expt =140 min)
Repeat NMR experiment and compare profile and integration
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Internal comparative gNMR study on oxytocin CRS
(9) Robustness and repeatability

Protocol

Five NMR lab technicians analysed the lyophilized vials of oxytocin (1 mg) with sucrose (40 mg) by gNMR
using maleic acid as internal standard.

Each technician prepared one internal standard solution;
each technician dissolved three oxytocin vials;
each solution was analysed once.

One technician repeated the test (n=5+1).
[Assumption: Same content of oxytocin in each vial.]

This resulted in 6 x 3 result sets for the quantification signal at 7.2 ppm and for the verification signal at
6.9 ppm.
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(9) Robustness and repeatability




Results gNMR study on oxytocin CRS

Results quantification signal (7.2 ppm)

Technician Test 1 mg/vial Test2mg/vial Test3 mg/vial result mg/vial sd mg/vial % RSD stability %
T.1.S 0.969 0.975 0.975 0.973 0.003 0.36 0.04
T2Y 0.956 0.960 0.962 0.960 0.003 0.32 0.16
T3L 0.983 0.972 0.981 0.979 0.005 0.55 0.18
T4G 0.973 0.973 0.971 0.972 0.001 0.13 0.04
T5C2 0.963 0.962 0.953 0.960 0.006 0.60 0.45
T.5C.1 0.960 0.963 0.964 0.962 0.002 0.25 0.25

Intralaboratory 0.968 0.008 0.84 0.19

Results verification signal (6.9 ppm)

Technician Test1 mg/vial Test2mg/vial Test 3 mg/vial result mg/vial st. dev. mg/vial % RSD

T_1.S 0.979 0.996 0.993 0.989 0.009 0.93

T2Y 0.971 0.967 0.973 0.971 0.003 0.33

T3L 0.989 0.984 0.978 0.984 0.005 0.56

T4.G 0.979 0.980 0.985 0.981 0.003 0.31

T 5C2 0.973 0.972 0.977 0.974 0.003 0.26 COUNCIL OF ELROPE
T 5 C_1 0.985 0.993 0.988 0.989 0.004 0.39 M mr A

Direction européenne
delaqualilé

du médicament
Hesuing de sante CONSEIL DE LEURCOPE

Eurvpean Direclorate
far the Qualily

of Medicines
# Healthare
TiM

Intralaboratory 0.981 0.008 0.78




Results gNMR study on oxytocin CRS

Results quantification signal (7.2 ppm) Results verification signal (6.9 ppm)

1,000 1,000

0,990 0,990 {

l MEAN 6.9 ppm
0,980 0,980
MEAN 7.2 ppm

1 -+ 0.981mg/vial
0,970 % 0,970 {
0.968 mg/vial

0,960 + } { 0,960

0,950

content [mg/vial]
content [mg/vial]

0,950

0,940 0,940

Result NMR technician including standard deviation Result NMR technician including standard deviation

ANOVA resulted in a between-technician
rsd of 0.77 % and 0.62 % respectively.
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Interpretation of gqNMR results on oxytocin CRS
(9) Robustness and repeatability

How to differentiate variations from the

1,000
manual preparation of the solutions from
differences of data treatment/integration?

0,990
> each technician reintegrated
three results from the other technicians.

0,980
Random distribution => E" 0,870
no statistically significant difference ! g

0,960

0,950

—— 0,940

Distribution of processing and integration 7.2 ppm

® SMO 410
® SMO0 420
® SMO 430
® 410 SMO reintegration YS
® 420 SMO reintegration LMAR
430 SMO reintegration GLE
®YS410
®YS 420
® YS 430
® 410 YS reintegration LMAR
420 YS reintegration GLE
® 430 YS reintegration CJN
® LMAR 410
® LMAR 420
® LMAR 430
410 LMAR reintegration GLE
® 420 LMAR reintegration CIJN
® 430 LMAR reintegration SMO
GLE 410
GLE 420
GLE 430
® 410 GLE reintegration CJN
® 420 Gle reintegration SMO
® 430 GLE reintegration YS
® CIN 410
® CIN 420
® CIN 430
® 410 CJN reintegration SMO
® 420 CJN reintegration YS
® 430 CJN reintegration LMAR



dqNMR for lyophilized oxytocin CRS

(10) Estimated uncertainty

Weighing Processing,
internal standard integration
u(w) u(int)
\\\ \\\\
\\\ \\\
\\ \\
Balance 058 ———» '\\\ '\\\
\\_ \\_
Container removed \\.\ \\.\
U(Std) < 0,08 % from balance \\ \\
0 \_\ \_\
u(prep) <0.46 %
u(w) <0.15 % (2x) \ \ 'U Content quantified
u(int) <0.93 % f f for Oxytocin

Automatic pipette —p;;’

U(k=2) ~ 2.1 %
/ /
/ Glassware /
;’ 1000 uL pipette ——» J;’
/ 2 %10 mL flask /
.’; .'lr.l
.’lr;l .’;
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Certified uncertainty Sample 17400 4
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Content oxytocin (mg/vial)

Content assignment Ph. Eur. leaflet: gqNMR as a ‘selective’ analytical balance:
* by an inter-laboratory study Quantification signal 7.2 ppm

* by LC assay

* against a highly characterised 0.97 mg/vial +/- 0.02 mg
in-house primary standard of pur

oxytocin.

0.96 mg/vial o




dNMR as orthog

(5)
(6)

Oxytocin/Sucrose vial

Maleic acid
(600 MHz, 1H{13C},
D,0/HCUTMSP)
\ectY
2
2S5 C\)\G
Ja o a\\

Signal(s)
Selectivi

I

nal mgthod

for NMR quantification
Iy -> reflated substances

a(\aN{\c
W a Y

Impurities

CFO0780-A-B
CeeH132N2402454
Exact Mass: 2012 8729
Mol Wt.: 2014.3860

CF0780-B-B
CesH132MN2402454
Exact Mass: 2012 8729
Ial. Wt.: 20143860

CFO0780-C-B
CaaHesN1101352

Exact Mass: 1007 4205
Mol Wt.: 10081770

CF0780-D-B
CaaHesN1201252

Exact Mass: 1006 4365
Iol. Wit.: 1007.1930

CFO0780-E-B
CasHeaN1201352

Exact Mass: 1048 4470
Mol Wt 1049.2300

CF0780-F-B
CaiHgaN1201152
Exact Mass: 988 4259
Mol. Wt.: 989.1780

CF0780-1-B
CaaHasN1101352

Exact Mass: 1007.42047

Mol. Wt.: 1008.17700
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Combine gNMR and LC for oxytocin CRS

All impurities with a tyrosine amino acid are included in the gNMR
result!

LC impurities: 0.95 % (n =3, rsd 0.6 %)

Why not use the LC results according to the monograph method and
combine with gNMR to enhance selectivity?




Combine gNMR and LC for oxytocin CRS

The gNMR result of 0.97 mg/vial includes 0.95 % of related
Impurities.

Assuming that all these impurities exhibit a tyrosine and have the
same (or similar) molar mass and the same number of protons:

[0.97 * (100% - 0.95%)/100%] mg/mL =
0.96 mg/mL +/- 0.02 mg
(QNMR/LC combined)




Conclusion/Summary

dqNMR can be used as a selective balance at mg level

a thorough and detailed processing and integration procedure is required
very good repeatability and robustness could be achieved

attention to selectivity for gNMR is important

considering certain assumptions gNMR results can be combined with LC
information

the estimated expanded uncertainty was about 2 % in our laboratory

independent quantification of the amount of oxytocin in a lyophilized vial
could be done by gNMR

Merci - Thank you
Stéphanie Moneret, Cees-Jan Nap, Gilles Leclerc, Yusuf Suvay,
Lina Marchetti, Elena Regourd, Jochen Pauwels




Thank you for your attention
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