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What Is a certificate (of analysis)?
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Definition @ w—

Excellance r.llrrm”h magsuremant

e |SO Guide 31:2000 defines certificates as:

“Document containing all the information which is
essential to the use of a certified reference
material”

e Please also note:

“Without the certificate, the material (the CRM),
however costly its production, is valueless.”

“The certificate should not be parted from the CRM.”



Definition

e |SO Guide 31:2000

@ Standards

Excellance through measurement

— Defines content and structure of certificates

= AR —

ISO
psreg

GUIDE 31

Reference materials — Contents
of certificates and labels

Currently under revision!



Content of a certificate @ Standards

 Possible content acc. to ISO Guide 31:2000
— Name and address of certifying organisation\
— Title of the document
— Name of the document
— Code and batch number
— Description — relevant information
— Intended use
— Instructions for use

o CAN be inclu-
— Hazardous situation >

_ S . ded with a CRM!
— Level of homogeneity

. . Not a MUST!
— Certified property values and uncertainty
— Traceability
— Date of certification
— Period of validity
— Stabillity, transportation and storage instructions

— Shelf life/expiry date /
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Certificates — NIST CRM

Standards

Excellance through measuremant

:National Institute of Standards & Technology
Certificate of Analysis

Standard Reference Material® 917¢

D-Glucose (Dextrose)

This Standard Reference Material (SRM) is certified as a chemical of known purity. It is intended primarily for use
in the calibration and iardization of p duras for glucose datermination ployed m clinical analy d
for routine critical evaluation of the daily workmg standards used in these procedures. A unit of this SEM consists
of one bottle containing 50 g of crystalline D-glucose

( ernfnd Purity and Uncertainty: A \IST Certified V; alue ts a valus for “].uc_ NIST has -he highest confidence

d chemical purnty \alue of glu_o;e was d b} measuring the mass fractions of impwities, including
summing the impurnities, and subfracting

wats = sum from 100.0 %,

Certified Purity of D-Glucose as a Mass Fraction: 99.7% L 0.3%

D& UnCertainty 1n the celniled value 15 explessed as al expanded |

and 15 calculated ing to Lhe methed described in the ISO Guide [2 3] 'T_

& U=k, A T 3 . t
measurement of the impurities. The coverage factor, k=2, iz detarmi:ed from the Student’s r-distribm

NOTICE AND WARNING TO USERS

SEM §17c IS INTENDED FOR IN VITRO DIAGNOSTIC USE ONLY.

INSTRUCTIONS FOR USE

Storage: The SR should be stored in its original bottle at temperatures between 20 °C and 25 °C. The botle

must be tightly re-capped after use and protected from heat, axe
in a desiccator is recommended for prolonged storage. Howev

re . and direct sumlight FRefrizeration

he bottle and contents should be allowed to warm
to room temperature before openmg.

Drying Instructions: For laboratory envivenments where the relative humidity 15 below 75 %, there are no special
diying requirements before use. For laberarory emvironments where the relative humidity iz 75 % or above, the
sample must be dried under vacuum ar 60 °C for 24 hours befors uze. The swrface of the material absorbs a
75 % e certified

75 %5, Becauze
NIST experience indicates
cant problem at a relative humidity of approximately 0%

amount of metsture when exposed to a relativ
sad on 3 specmc meodsture content, any added m:
that moisturs gain i not a sizni

nmidity of approximataly
ra will lower the pur

Instructions for Use as a dard in Clinical Applications: A 1 % {mass concentration) standard solution of
ir) of SEM $17c into a 100 mL volumetric flask, &

zlucose may be prapared by transferring 1.003 z (mass 1
to approximately 100 mL w 0.2 %% (mass concentration) benzoic acid selution (3 preservative), and =
dizzolve. Adjust to volume the 0.2 % benzetc acid solution. The benzeic zcid should be ACS Reagent °r=de
The final g| tration of this selution is 10 mg/mL.

5€ mass conc

SOURCE AND ANALYSIS
Source: The D-glucose used for this SEM was cbtamed from a commercial supplier.

NIST Analyzes for Purity: The purity of SEM 917c was assessed by differential scanning calorimetry (DSC) and gas

Certified Purity and Uncertainty: A NIST Certified Value 1s a value for which NIST has the highest confidence

in its accuracy in that all known or suspected sources of bias have been investigated or taken into account [1].

The

certified chemical purity value of glucose was determined by measuring the mass fractions of impurities, mcluding
water, summing the impurities, and subtracting this sum from 100.0 %.

Certitied Purity of D-Glucose as a Mass Fraction: 99.7% £ 0.3%

Gaithersburg, MD 20899 Robert L. Wattars, Jr., Chief
Certificate Iszue Date: 30 June 2009 Measurement Services Division
SEM 817 Page ]l of 2

o US. Govemment Prmtmg Office: Washingten, DC (19%4); avalable at

ubs/.

31 v Banks, DL ; Ebethardt, KR ; Gill, LM.; Guthrie, WF.; Lin, HEK.; Vangel, M.G.; Yen, TH.;

] Approach ro Combining Resu rom Multiple Methods Motivared by the IS0 GUM; J. Res.
tand. Tachnel, Vel 105, pp. 571-579 (2000).

Users of thiz SEM should ensure thar the certificare in their poss
contacting the SREM Program ar- telephone (301) 975-2200; fax (3
the Internet ar b

WL ST, SOV ST,

SEM §17c Page lof2 9




calculations.

Certified Reference Material

LOT KOF118

Certification Details: Three Laboratories evaluated three samples each of the candidate material in
order to assign a value. The three samples were collected from the early, middle and late segments
of the filling operation during the production of end use vials to assess homogeneity. The Mass Balance
approach was used to assign a property value, i.e. [[100% - Total Chromatographic Impurities %) = 100]

[ (100%- ROI%) =100]. Impurities were determined by USP HPLC (Dextromethorphan Hydrobromide) and
Residue on Igniticn, ROI <281> methods for this material, according to the USP-NF for Dextromethorphan
Hydrobromide. All collaborating laboratories used a common protocol. The analysis of each detected
impurity was treated as a separate experiment and the grand mean of means was used in uncertainty R

caTurement unee S SpeCIen, Trougn 29 e
and stored in accordance with the instructions given
will be conducted to confirm this period of validity.

PrETDer 201, proaea e g
in this certificate. Continued

openes
Suitability for Use studies

Certification Details: Three Laboratories evaluated three samples each of the candidate material in
order to assign a value. The three samples were collected from the early, middle and late segments

of the filling operation during the production of end use vials to assess homogeneity. The Mass Balance
approach was used to assign a property value, i.e. [[100% - Total Chromatographic Impurities %) = 100]

Molecular Formula

C1eH2sNO* HBr* H.O

*[ (100%6- ROI%8) -100]. Impurities were determined by USP HPLC (Dextromethorphan Hydrobromide) and
Residue on Igniticn, RO <281 methods for this material, according to the USP-NF for Dextromethorphan
Hydrobromide. All collaborating laboratories used a commeon protocel. The analysis of each detected
impurity was treated as a separate experiment and the grand mean of means was used in uncertainty

C

“ Molecular Weight
N- CH3

calculations.

Intended Use:

.HBr CAS Number Tnis is an establishad USP Rafarence Standard. This cartificate is valid only for the official uses of this particular
. Hzo 6700-341 Reference Standard found in the current version of the LISP-NF. Its official applications are subject to change in the

normal USF revision process.

Nen-Monograph Use:

Tha suitability of this Reforenca for use in non I icath iz solaly the responsibility of the user.

I Certified Property Value:  1.000 * 0.001 mg/mg
—

uced and Certified by: The United States Pharmacopeial Convention
12601 Twinbrook Parkway

Appearance: White crystalline powder

Hazards: Toxic, Irritant

Instructions for Use:

USP Dextromethorphan Hydrobromide, CRM

Certified Property Value: 1.000 £ 0.001 mg/mg

for Standardization (150), Geneva, Switzerland (1993).

[1]150; Guids to tha Expression of Uncartainty in Measurament; 1ISBN 92-67-10188-9, 15t 8., International Organization

F Reference Standards Expert Commities, in accordance with their rules and procedures,

ritical characteristics of this 1ot are usually determined independantty in three or more
P, government, and industrial .

Do not dry. For quantitative USP-NF applications, determine the water
content titrimetrically at the time of use, and use a calculation value of
1.000 mg of dextromethorphan hydrobromide per mg of material on the
anhydrous basis. Keep container tightly closed. Note: Instructions on
the label take precedence over any other indication in the compendium

(USP-NF).

Page 1of 2 USP Dextromethorphan Hydrobromide, CRM

[Refaronce Standard lot is suitable to assess compliance with the monograph standards for

Page 2 of 2




Certificates — USP CRM @ Standards

« Caution with uncertainty:
— Very small, looks good on a first glance

— However, in this case: Uncertainty does not take into account

water content, needs to be determined by user through Karl-
Fischer-titration

— Was raising discussions in the pharmaceutical community

« Smaller than comparable materials from metrology institutes
(see NIST CofA)

« Traceability “hidden”, as with the NIST CofA as well

— Both materials only traceable to NIST resp. USP
in house methods

— Info on traceabilitiy can be more detailed with CRMs from other

sources (e.g. some ERM materials)
11



USP — Will there be further CRMs? @ Standards

Excellance through measuremant

e Pertaining discussion on CRMs inside USP:

,The USP Reference Standard project team seems to have mixed
feeling whether or not the CRM would add value to current practices
from Industry perspective.”

(Comment at: http://community.aapspharmaceutica.com; Feb 2009)

1TICAITINI ALl [ III’I

e No further CRMs for the USP-NF since more than
three years

12
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Primary pharmaceutical @ Standards
reference standards

* Previous webinar: Recommended approach for
primary RS (see also EP General text 5.12.)

— Usually purity of >95%

— Full characterization and documentation of

 Identity (with several qualitative techniques: NMR, MS, IR, UV/VIS,
Elemental analysis, where appropriate X-ray structure analysis)

» Purity (with HPLC => impurity profile)
Identify peaks with area percentage >0.1%
Maybe check relative response factor of impurity behind peak

... continued

14



Primary pharmaceutical @ Standards
reference standards

Excellance through measuremant

« Recommended approach for primary RS
(continued)

— Full characterization and documentation of
» Residual solvents by GC-Headspace methods
» Water content by Karl-Fischer titration
* Loss on drying (sum of water and residual solvents)
* Melting point (rough purity/identity information)
» Sulphated Ash (inorganic impurities)

» Assay, for primary RSs from purity calculation (with the results from all
relevant examinations) plus at least one additional independent method
(e.g. titration)

15



Certificates — Primary
pharmaceutical reference standards

Excellance through measurement

CERTIFICATE

@ Lomefioxacin Hydrochlonde

HTj-xl ||= =
- M
g o - =,
48 «Ho
E i JoH
O O

Lot Mumber

Molacular Formuta: CipHpaF N0 HED
Molacular Weight 3a7.81
CAS Mumbear | BE0TE-52-8 |

Expiration Catz
Lorng Tem slerage
Aprearance
Malting Point

ASSaY 38 IS

2010-07-02

Releas= Date;

This cartificate is valid for two years from the Release Date
provided the substanca |s stared under the recommended conditions

BN 801851
2012-07

2108 °C, dark
white sohd

= 310 "C (dec.)

:"El T %

Standards

@

16




Certificates |
pharmaceuti

The identity of the reference substance was established by following analyses.

©

CERTIFICATE

Identity

la.

'H-NMR Spectrum

Conditions: 400 MHz, CF,COQOD
The structure is confirmed with the signals of the spectrum and their interpretation.

)
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Certificat
pharmace

CERTIFICATE

@

Ib. *C.NMR Spectrum

Conditions: 100 MHz, CF,COOQD

The structure is confirmed with the signals of the spectrum and their interpretation.




Certificates |
pharmaceuti

CERTIFICATE

@

lc. Mass Spectrum

Method: 4.5 kV ESI; vaporization temperature: 200 °C, direct inlet

308 19
100,
soé
aoé
705
N =
5 .
c |
@ 60
ki 3
g =
a 507
2 .
o =
> —
= 407
= J 265.21
o -
* s0d
= 352.13
207
= 288 .25
10 13214
g 12372 167 4% 182 21 a7 21518 e zog.zp 29120 AT4 84 30248 424 .75 44362
140 180 180 200 2 240 o L1 1090 340 11 180 400 azo 440
F
m/z fragments
-+
352 [M—HCl+H]
L+
308 [352-CO, ]
.+
265 [ 308 — HF ]

The signals of the MS spectrum and their interpretation are consistent with the structural formula.




Certificates — Primary

pharmaceutical reference standards

Id.

Method: Attenuated Total Reflection Fourier Transform Infrared (ATR-FTIR) Spectroscopy *

%T

e T il
W\. Nl | /.\/\ | JA\/W WU ” \J[ il
" \uﬁ‘ VV{ \Lx \/ \\M \nrﬂ N]f V : ik :
W |z :| | % g
| | M

IR Spectrum

Wavenum ber [cm-1]

650

The signals of the IR spectrum and their interpretation are consistent with the structural formula.

e

@ Standards

Excellence through measurement

@
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Certificates — Primary
pharmaceutical reference standards

Standards

Excellance through measurement

: _.@ @ @ o

CERTIFICATE

1. Purity

The purity of the reference substance was analysed by high performance liquid chromatography

(HPLC).

HPLC Conditions:

Column: Conditions: Detector: Injector:

X Terra RP18 2.0 ml/min, 40 °C DAD Auto

5 Mm, 150 x 3.9 mm Water/Acetonitrile 80/20 (v/v); 0.54 % 310 nm 2 ul; 0.5004 mg/ml in
KHQPO.»;, 0.22 % octanesulfonic acid; Water/Acetonitrile 50/50 (V/V)

adjust to pH 3.0

21
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\‘ : Standards
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400 |
f f o o
300 ] “
200 | ‘
E . E
100 1 | |
] o ‘ | -
, 8
0] Bk
0 ' 2 ' 8 ' 10 12 14
@ oc
Area Percent Report - Sorted by Signal
Pk # Retention Time Area Area %
1 222 683 0.01
2 2.83 4562720 99.99
Totals 4563403 100.00
For the calculation the system peaks were ignored. The content of the analyte was determined as ratio
of the peak area of the analyte and the cumulative areas of the purities, added up to 100 %.
Results:
Average 99.99 %
Number of results n=6 22
Standard deviation 0.01 %




CH

1. Water Content

Method: Karl Fischer titration according Ph Eur 5 (2.5.12)

Results:

Average 0.10 %
Number of resuilts n=3
Standard deviation 0.01 %

V. Loss on Drying

Conditions: 100 °C to 105 °C for 2 h according Ph Eur 5 (2.2.32)

Results:

Average 0.04 %
Number of results n=3
Standard deviation 0.003 %

V. Sulphated Ash

Method: Ph.Eur. 2002 (2.4.14)

Results:
Average 0.24 %

Number of results n=3

Standards

Excellance rhrrs:u_p':n magsuremant

e _

23
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CERTIFICATE

VL. Titration

The assay of the reference substance was established by titration.

Conditions:
Titrator
Titrant

Sensor

Results
Average:
Number of results

Standard deviation

VII. Final Result

Purity:

Total impurities (HPLC)
Water content

Loss on drying

Sulphate ash

Assay:

Assay (100 % method)
Assay (Titration)

The assay 'as is' is equivalent to the assay based of the not anhydrous and not dried substance

respectively.

Mettler DL 77
0.1 M NaCH
DG 111-SC

99.64 %
n=6
0.28 %

0.01 %
0.10 %
0.04 %
0.24 %

99.65 %
99.64 %

The assay is assessed to be 99.7 % ‘as is’

Standards

Excellance rhrrs:u_p':n magsuremant

@
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« Definition for ‘Certificate of analysis’
e |[SO 31: Certificate Content and Structure

o Certificates
— Certified reference materials (CRMs)
— Primary pharmaceutical reference standards
— Secondary pharmaceutical reference standards
— Impurity reference standards
— Research materials

e« Summary

25



Secondary pharmaceutical @ St
reference standards

Excellance through measuremant

« FDA guidance from previous webinar

— ... A working standard (i.e. in-house(!) or secondary
standard) is a standard that is qualified against and used
instead of the reference standard ...

— Desired qualifications

* No requirement of full proof of structure
Proof of identity (e.g. by IR or MS) against primary RS sufficient

» Determination of assay of secondary RS against original primary RS

26



Secondary pharmaceutical
reference standards — Certificates

Certificate of Analysis

Secondary Standard (checked against USP Standard)
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V.  FURTHER INFORMATION

General

This matersal eonforms a y standard as 0 Guide 30
(Terms and definitions used in connection with referance materials).

The certied au {his certific Lac: i irue values within the stated

uncertainties and based on the techniques described in this certiiicate. In support of LGC's aim of
providing high quality materials, the reference material was produced o the principles of the SO Guide
34 (General requi for reference 1SO Guide 35

[ 2 - ' principies) and ISO Guide 31 (Contents of

cenficates of refersnce materals).

Intended Use

Use for identification and quantification.

Handling of the RM
h( material sh
container

Bolore usage of the RM, il shouid b allowed lo warm fo raom tamperature. No drying required. as the
certiied vaile i already corrected for the content of water and ather volatile materials.

Quality Control Assessment

The product quality is conirolled by reguiarly performed quality conirol fests.

Lot Number 0011.01.08.04

Gk, Tazi, Garmany page 717

e et 18 e

o el s b o o i Y
T A ST & e [y T A R ek | B SR 6

P

LTI

e 1

e = e ET 1 1 - — -

o e
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b, Mass Spectrum

Methad: 4.5 kY ESI: vapodization lemperaiume: 200 °C, dinect irlel

e fragments
285 | TS

248 1 [ ol = Hi - HEC ]~
205 [ M~ SONH, |-

Tha signals of The mass spectrum and Ther mispretshion are constsient wih the siructurd ioemula.

I, IR Spectrum

Maommod: Amanuated Total Reflecton Fourer Transiorm Infrared (ATR-FTIR) Spectroscopy

P = 1]

-Jm'lm'm.i‘-T.L'I-'m-.'l:".."l-ﬂ.'#:l’.J_"'}:.'W.'IIOIt"m"".bllx'h'ﬂlﬁx-lml.".ﬁllx'mm L= L

Id. Malting Point
Rrosult %2°C

e Elernentary Analysis
Results ol duphcate analysis

e =]

calcuated found
:22% | M2%
282 % 266 %

The signals of the IR spectrum and their interpretation are consistent with the spectrum of USP reference

substance lot number IOF027 (spectrum of the USP RS is shown below):

Fetsted Compounid A IVEPT: & A -0m0n- | ) Dol =
Lot Mrntse (711,01 0BG

LGC GrtH. s Besechwslogmpan, TOE 8O- 14043 Locsmaie, Germamy page IT

Aplasaid C
L g D071 1.0 0804

dl & (UIEPY: 4 Arero-B-chioro- | 3 berrersdeuiosarseis

LGE GmaiH, = Botechroiogeenars, TOD 1, D 143 Luckenwaioe, Dermary pags 4T
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Il.  ASSAY BY COMPARISON WITH USP REFERENCE STANDARD (HPLC)

Doclard coment of the USP RS (ot nurmber 0F0ET);

Mathod: USP
HPLC Conditions:
Calymn: Conditinag: Diotestne: injsctor
plondapas C18 1.0 miemin, 40 "C DaADy L]
pn M0x39mm  mob Pn A QOSM CHPO, Mefan 00010 285 nm & l: 0.6088 mgemi in
mob. Ph, B Methanol Mathansl
0= 10 men mob. Ph. A Jmob. P B 1000
10 = 12 rmin mob. PR A& mob. Ph. B o 8020
1@ = 14 man mob. Ph. A mob. Ph. B 8090
14 = 1} min mob. Pho & imob. Photo B 1000
Vi — 30 i mob. PR A meb. PR B 1004 (et
[ CADT & STk
il
T
e
ra
£
=
A
L]
1nan
1% BT
R A L
5513 &g M P
]
) i ] 15 = -1 =

Frlated
Lot Mesmias O01 7 010 08 04

& {USPE 4 Amurc & chine 1.3 Serrsnedutonamcle:

LOC G, i Bastietwaiegapant, TOLL i, B 10003 Lachammikin Clorsany g 5T

fermag paassn
- bl wo

Muitiple analysis runs based on multipls woighngs weee periormed and ihe daclared conient of the USP
redarencs substance was taken o consderalion ko assgn an assay value 1o the secondary standard

Result MmN
Uncertainty s22%

L CONCLUSION

Thes reference substance was anabysed by "H-NMAL M3, IR, meiting poind and slementary anakysis. Al
mepihods proved Bhe dortity of the reference subdiance.

The 'H-NMA spectrum and the IR specirum was checked against USP mference substance il numiber
oFaT

I¥.  FINAL RESULT

Assay:
Comparison with USP relerencs standard MEIN22%

Thaa rosw s obtnined by e diviton of he amad CAS sample.

Tha enpanded uncertainty i assessed by ihe combination of the sandand deaatons wilh § coveage
lsctor ko= 2.

B Trad Ralated Compound A TUEF); 4 Leumo £chiom 1 3 banrereduioramads
Lk Wbt 0011 £} 580

LGE GntsH . b Bavtes furobogegans. TELE 1 0214043 Luchenegiie Gumarnry g &7
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CofA: Impurity RS @ Standards

Excellance through measurement

] @ @

CERTIFICATE

31



Standards

CofA: Impurity RS

Excellance through measurement

e | CERTIFICATE

Reference Substance

CERTIFICATE
R 4-Methoxy-2-[[{5-methoxy- 1TH-benzimidazol-
e o — 2-ylizulphonyllmethyl]-2.5-dimethylpyridine

1-Oxide (Omeprazole Sulphone N-Oxide)

Calaiogue Number  MMDOS2E5 16

Lot Number 18573
il oot CyH 1N 0yS Long-term Storage: 20 8 "C. dark
Malecular Waight 774z 0 ge: 2 C
e [158812-85-2] Appearance white solid
Melting Paint 185 *C (dec.)
Assay 'as is" 982 %

Date of shipment

32

This cedificate is valid for two years from the date of shipmaent provided
the substance is stored under the recommended conditions.




CofA: Impurity RS

Standards

Excellance through measurement
@ . Identity

The identity of the reference substance was eslablished by foliowing analyses.
CERTIFICATE

metierin i BakElafLd

la. "H-NMR Spectrum

Conditions: 400 MHz, DMSO-d;

The structure is confirmad with the signals of the spactrum and their interpratatior

| |
| .l
|
B T T o our N o ] & w3 -
" g o B E E 3
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CofA: Impurity RS

Ib. Mass Spectrum

CERTIFICATE

Ptiaeiad Babdlated

Method: 4.5 kY ESI; vaporization temperature: 200 “C, direct inlet

100

=]
o
1|

i1iilgpl

LL

Relative Abundance
i o
= =]

- [
...Jl.l.?ll..]

NN

100

The signals of the mass spectrum and their inferpretation are consistent with the structural formula.

[trr—qrmrtrey | —arny

146,98
132.05 | 161,47

150

210,86
375,93
194.99 || 22682 264,02 280.02 31197 360.97
L s B Al A L
200 250 aco 350
miz

I miz fragments |

[ 376 (M-H] ‘

[ 21 [ CaHiM.0:S |
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IR Spectrum

Method: Attenualed Total Reflection Fourier Transform Infrared {ATR-FTIR) Spectroscopy
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The signals of the IR spectrum and their interpretation are consistent with the structural formula.

Il. Purity

The purity of the reference substance was analysed by high performance liguid chromatography (HFLC)

HPLC Caonditions:
Column:

Hypersil Gold (C18)
5 pm, 150 x 4.6 mm

Conditions:

1.0 mlimin, 40 °C

0 = 15 min Water/Acetonilrile 80720

185 = 20 min Waler/Acetonitrile to 6040
20 = 25 min Waler/Acetonitrile 60/40

25 = 30 min Water/Acetonitrile to 80:20
30 - 35 min Water/Acetonilrile 80720 (wiv),
0.1 % HzPO4

Datector:
DAD
220 nm

Injector:

Auto

5 pl; 0.0654 mgfmil in
Waler/Acetonitrile SIVS0 (viv)
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Area Percent Report - Soerted by Signal
Pk # Retention Time Aroa Arca %
1 J.66 1422 0.02
2 b.95 2481 0.04
3 240 B7AS401 a9 85
< 12.72 1480 0.02
4] 15.18 3383 0.05
G 23.07 1693 0.03
Totalz 6755850 100.00

Far the caleulation the system peaks weare ignored. The content of the analyte was determined as ratio of

the: peak area of the analyle and the curnulative areas of the purities, added up to 100 %

Results:
Avorage
Number of results

Standard deviation

99.85 %

o
=3
&
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. Water Content

Melhod: Karl Fischer litration

Results:

Average 0.20 %
Number of results n=3
Standard deviation 0.01 %

IV. Residual Solvents

Method: "H-NMR

Result: 046 % Chloroform
0.04 % n-Hexane

V. Final Result

Total impurities (HPLC) 0.15%
Water content 0.20 %
Residual solvents 0.50 %
Assay (100 % method)' 80.15 %

The assay is assessed (o be 98.2 % "as 18’

Ine assay 'as Is' 15 equivalent to the assay based on the not anhydrous and not dried substance
respectively.

Standards

Excellance through measurement

o

i The calculation of the 100 % method follows the formula;

Assay (%) = (100 % - KF - RES)

Water (KF) and Residual solvents (RES) are considered as absolute contributions, HPLC purity is considered as relative

Purity HPLC (%)
100 %

contribution.
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Definition for ‘Certificate of analysis’

ISO 31: Certificate Content and Structure

Certificates

— Certified reference materials (CRMs)

— Primary pharmaceutical reference standards

— Secondary pharmaceutical reference standards
— Impurity reference standards

— Research materials

Summary
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1. Identification

CAS Number: Catalogue Number:
467-02-7

Product:
Morphinone

Synonyms:
(5a)-7,8-Didehydro-4,5-epoxy-3-hydroxy-17-methylmorphinan-6-one;

Structure:

Molecular Formula:
C1?H1?N03

Molecular Weigﬁ
283.32

Source of Product:
Synthetic
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2. Analytical Information
Lot Number:
Melting Point: Boiling Point: Atmosphere:
140-145°C (dec.) N/A Air
Appearance of Product: Solubility
Light Yellow Solid Methanol
Method for Determining Identity: Stability
'H NMR (CD;OD) Spectroscopic and Mass Spectrometric Not determined
Analysis
Purity: Long Term Storage Condition:
94.5% by HPLC Controlled Substance, -20°C Freezer
Additional Information:
TLC Conditions: SiO;; Dichloromethane : Methanol : Ammonium Hydroxide = 9 : 1 : 0.05; Visualized with UV and
AMCS; Single spot, Rf=0.6.
'H NMR and Mass spectra conform to structure.
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ISO 31: Certificate Content and Structure

Certificates

— Certified reference materials (CRMs)

— Primary pharmaceutical reference standards

— Secondary pharmaceutical reference standards
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Summary
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e Certificates

— ... are important documents relevant for the correct use of a
certified reference material
 Or a standard, or a research material

« Content of certificate

— ... Isrelevant for the corresponding use

* |.e. aresearch material with poor purity/assay information not suitable
for quantitative purposes like determination of API‘s assay figures or
impurity levels

» For both applications high risks of overestimation of analyte
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Closing remarks @ Standards

Excellance through measuremant

* PDF of presentation downloadable from our website
http://pharma.lgcstandards.com/
— When on website, look under ‘Events’
— PDF is approx. 5 MB

« This webinar last one of our Spring series of webinars
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* The last webinars had more than 100 registrants, so we are quite happy
about the success

— We will also present the highlights soon for our American
customers
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