Mikromol

Certificate of Analysis ISO 17034

Reference Material

Product name

Daunorubicin Hydrochloride

ot number

HCI
Molecular weigd
563.98
Molecular formula
C27H29NO10  HCI

y¥groscopic

Assay?! “as is” ' Uncertainty2 U
94.9 %

Intended Use: Use for identification and quantification. The assay is vefifig
Due to the homogeneity studies, the minimum amount of sample to be used is

Date of shipment: 11 May 2023

Producer confirms that this reference material (RM) meets the specification detailed on this
date of shipment, provided the substance is stored under the recommended conditions unopene

Release by: Date of Release:

Product Release

Dr. Sabine Schroder Luckenwalde, 18 Jun 2020 @1 6(_,,

1 Calibration and verification were carried out using standards traceable to SI-units. The value is expressed on an “as is” basis.

2 The uncertainty “U” is the expanded uncertainty of the testing method for the assigned value estimated in accordance with
the Guide to the Expression of Uncertainty in Measurement (GUM). It corresponds to a level of confidence of about 95%.
Coverage factor k =2.
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Mikromol

Important product information
This RM is intended for laboratory use only and is not suitable for human or animal consumption.

This RM conforms to the characteristics of a primary standard as described in the ICH Guidelines. The values
quoted in this Certificate of Analysis are the producer’s best estimate of the true values within the stated

uncertainties and based on the techniques described in this Certificate of Analysis. The production of this RM
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Assigned value
Assay “as is": 94.91 %; U = 0.43 %
The assay “as is” is assessed by quantitative NMR spectroscopy and is equivalent to the assay based on the

not-anhydrous and not-dried substance. The assay is verified by 100% method (mass balance).

The verifié ies inside our acceptance criteria, i.e. less than 1.0 % difference to assay assigning technique.

Method 1: Value assighing technique - quantitative NMR spectroscopy

Conditions ~ 7 400 MHz, D20

Internal St}édard Calcium formate (certified reference material), signal 8.1
-89ppm,2H

Result (mass fraction, n (z/&)\/ 93\91 %; U=0.43 %

Quantitative NMR spectrum %

T A /\_/;UL—A_AA_AA A

o s o o oo ppm
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Method 2: Value verifying technique - 100% method

100% method (mass balance) with
chromatographic purity by HPLC

Result 95.87 %

The calculation of the 100% method follows the formula:

Purity (%)
100%
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Purity

Purity by high performance liquid chromatography (HPLC)

HPLC Conditions:

Colump/\

Hypersil Gold C18; 5 pm, 150 x 4.6 mm

Colun{n éempé\at\,lre

40 °C

Deteciqr Z /

DAD, 232 nm

NN

Auto 2 pl; 0.1405 mg/ml in Acetonitrile/Water 50/50

(v/v)

Flow rate’ / ) )

1.0 ml/min

Phas

Water, 0.1 % H3PO4

Phase B

Acetonitrile, 0.1 % H3PO4

Gradient program

-10 min A/B  72/28
10-15 min A/B to 30/70
15-20 rhin A/B 30/70

0-23 min A/B to 72/28
23-35 fin A/B~,  72/28 (V/V)

HPLC chromatogram and peak table

N

623 Subslance

Resorance [nAL

olo P s 25 16,0
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Area percent report - sorted by signal

Pk # Retention time Area Area %
1 3.308 0.2067 0.21

2 4.157 0.0111 0.01

3 /\ 4.787 0.0059 0.01

4

\\ U 5835 0.0299 0.03
( \\ 7@5\\ 99.2978 99.21
M 792 / 0.0379 0.04

8.685 0.0102 0.01

(o)}

8 9.058 1 0.04
9 9.643\ 0. Ol\f > 0.02
10 14.348 / ( 0. 393 0.39

11 14.562 \\ .0360, 0.04
Totals 1(}!/}}479

The content of the analyte was determined as ratio of the peak area M and/thé cumulati
areas of the purities, added up to 100 %. System peaks were ignored in cal /7

Result (n = 6) 99.20 %; U = 0.19 %

Volatile content

Water content
Method Karl Fischer titration

Result (n = 3) 3.29 %%*; SD = 0.06 %

*not accredited testing method
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Residual solvents
Method 1H-NMR

Result (n = 1) Sum: 0.07 %*
0.07 % Ethanol
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Identity

The identity is assessed by ISO/IEC 17025 accredited testing methods.

Method Conditions Result
400 MHz, D20 Structure confirmed
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Method Conditions Result
13C-NMR 100 MHz, D20 Structure confirmed
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Method Conditions

MS 3.5 kV ESI+; capillary temperature: 269 °C

Theoretical value: 528.18642

Result

Structure confirmed
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Method Conditions Result

IR Attenuated Total Reflection Fourier Transform Structure confirmed
Infrared (ATR-FTIR) Spectroscopy

Results of Peak Find
No. Position  Intensity
L 1 2930.31  83.5336
W 2 1706.69 81.4326
o[ [ ZTEN T 157749 71.4417
1407.78  68.9677
128339  63.6223
1207.22  63.1512
1114.65 70.751
984.482  53.4243
816.706  70.5974
0 763.673  73.5435
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Method Conditions

Optical Rotation c = 0.04 in Methanol

L

Stability and Homogeneity

Accelerated stability studies indicate no significant instability. The given validity period is

This is backed up by additional stability testing and historical data over the range of several years/

RM quality is controlled by regularly performed quality control tests (re tests). Homogeneity assured by
qualified process of preparation and verified by homogeneity testing.
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Revision table

Revision Date Reason for revision
00 18 Jun 2020 Release of the Certificate of Analysis - initial version
Product wa es_for the RM are set out in the terms and conditions of purchase.
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