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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proced d e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

Hrawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patend rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions |related to conformity assessment, as well as infermation about ISO's adhererce to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 76, Transfusion, infusion and injectiop, and
blood proces§ing equipment for medical and pharmacéutical use.

Any feedback or questions on this document sheuld be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found\at www.iso.org/members.html.
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Introduction

Glass syringes are typically produced from glass tubing via a hot-forming process.

One important step of this process is the cone formation and more importantly its opening with a pin
that has the form of a filament and that is made of material resistant to high temperatures such as
ceramics, tungsten and other.

This process is valid for the different syringe cone configurations such as Luer cone, Luer lock and also
for staked needle syringes.

In th
resid
For th

T ;T Tals w T
es can affect the effectivity of the drug product e.g. causing aggregation of protein4
is reason, the level of soluble tungsten residues needs to be controlled in certain’app

cone. These
based drugs.
lications.
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Glass syringes — Determination of extractable tungsten

1 S

cope

This document specifies an analytical method to quantitatively determine the water-soluble amount of

tungsten (W) from the inner surface of glass syringes.

The [

2 Normative references

The fpllowing documents are referred to in the text in such a way that some”or all of their content
constjtutes requirements of this document. For dated references, only the €dition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmé¢nts) applies.
ISO 3696, Water for analytical laboratory use — Specification and testinethods

ISO 1(1885, Water quality — Determination of selected elements by inductively coupled plasma optical
emissfon spectrometry (ICP-OES)

ISO 1y 294-2, Water quality — Application of inductively coupled plasma mass spectrometry (ICP-MS) —
Part 3: Determination of selected elements including uraniim isotopes

3 Terms and definitions

No terms and definitions are listed in this.document.

ISO apd [EC maintain terminology databases for use in standardization at the following addresses:

— I$0 Online browsing platform:available at https://www.iso.org/obp

— 1EC Electropedia: availablejat https://www.electropedia.org/

4 Principle

This fest methodis intended to be used to determine the water-soluble tungsten conftent of glass
syringes as produced and/or as delivered. The syringes to be tested are filled with water to their
nomipal volume. They are tightly capped and then extracted by ultrasonic treatment [(75 * 5 )°C,
(60 £]1) min]. The amount of extracted tungsten is determined by analysing the aqueous ¢xtracts with
inducfively coupled plasma (ICP) mass or optical emission spectrometry (ICP-MS or ICP-OES).

5 Reagents

5.1 Test water, in accordance with ISO 3696 grade 2 or better.

5.2 Silicone oil polydimethylsiloxane.

5.3 Nitric acid (HNOj3), 65 % mass fraction, suprapure quality or better.

5.4 Ammonium hydroxide solution (NH,OH), 25 % mass fraction, suprapure quality or better.

© IS0 2022 - All rights reserved
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5.5 Diluent, 5 % mass fraction in HNO; by dilution of 5.3 with test water or 0,5 % mass fraction
NH,OH by dilution of 5.4 with test water.

5.6 Stock solution, 1 000 mg/] tungsten standard solution, ICP-MS grade, (e.g. in 5 % HNO; or 0,5 %

NH,OH).

5.7 Second stock solution, from another supplier or another lot.

5.8 Standard solutions, for ICP measurement (calibration and internal to be defined).

6 Appard

jtus

6.1 Ultraspnic bath, able to hold a temperature of (75 + 5) °C for 60 min, provide @:frequency of

45 kHz and 4

specific power of at least 16 W/L.

6.2 Pipettps, suitable for measuring the nominal volume, (e.g. 1 000 pl), suitable for measuring the

volume of st
6.3 Sampl

6.4
to determins
a diluted ext

7 Sample preparation

7.1 Gener

Due to the p
of the extrad
quantity of n|
identical in s

Depending on the nature of theZsyringes to be tested, the inner wall of the syringe glass barre

need to be si

7.2 Silicol

dck solution for spiking syringes (5 pl), suitable for preparing the ealibration solution

ICP-mass spectrometer (ICP-MS) or ICP-optical emission spectrometer (ICP-OES), s

e tubes, polypropylene (PP), volume 15 ml.

S.

table
tungsten in aqueous solutions with appropriate limit of detection (e.g. 50 ng/ml orl;t:ss in

Fact).

al

operties of the formation mechanism of tungsten residues in glass syringes, the varig
table tungsten level within.a‘series of syringes may be high. Taking this into acco
pt less than 60 syringes perlot is recommended to be analysed. Each of the articles sh
jze and shape.

iconized to allew_the plunger rod movement.

hization

For siliconiz:
is then man

quantity of dili
glass surface of the syring

Figure 1 ¢)].

ition,‘a'ubber stopper is mounted on a plunger rod. The side surface of the rubber st

bility
unt, a
all be

| may

opper
. The

allyswetted with a small quantity of silicone oil [see Figure 1 a) and Figure 1 b)

inner

e. The silicone oil shall not reach the front surface <;f the rubber stopper [(see

The plunger is then inserted into the syringe and moved several times upwards and downwards to
distribute the silicone oil over the inner surface of the syringe, taking care of avoiding the contamination

of the funnel

with silicone oil. In case of siliconized syringes, this step is not necessary.
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=X

a) Manual application b) Distribution of silicone onto the c¢) Finalssiliconized rubber
of a silicone droplet rubber stopper by turning the mount- stopper

onto the-side-surface-of ed Pluuscn rod
thq rubber stopper

Key

1 silicone oil

7.3

7.3.1
The f

syringes with different nominal volumes, care should:be taken that extraction is focused

area.

7.3.2

Fill th
of tes

volunpe through the needle or the Luer channel into the syringe without capturing any

accid
caref
resulf
from
see F
extra

Figure 1 — Siliconization of the inner surface of the syringe barrel

Filling

General

lling volume is the nominal volume of the syringe, (e.g. 1,0 ml for a 1 ml syring

The minimum volume should be 1 ml, exceptf'0,5 ml syringes.

Determination of the filling level

e reference syringe with the exactfilling volume of test water. Therefore, pipette the
t water (1,0 ml in case of 1 ml syringes) into a small cup (e.g. 2 ml vial). Aspirate

entally captured air bubbles by turning the syringe tip upwards and pushing the
h1ly. Close the syringe with a tip cap or a needle shield, which is filled with test wa
ing filling level (positign of the stopper) with a permanent marker. Then transfer thi
the reference syringe to the syringes to be tested by suitable means, e.g. by a rulef
gure 2. Other thethods ensuring the extraction efficiency and repeatability of the
Ction media may’be used, this should be validated by, e.g. using the spiking procedury

). In case of
on the cone

bxact volume
the complete
air. Remove
plunger rod
ter. Mark the
s filling level
or a stencil,
e quantity of
b in Annex A.
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U U U U U Uy

Figure 2 — Transfer of the filling level marks to the syringes to-be tested

7.3.3 Filling of the syringes to be tested

Aspirate the
bubbles. Fill

test water through the syringe cone to tightly beneaththé mark without capturing a
Lhe tip cap/needle shield with test water and close the-$yringe with it. The excessive

shall be rem¢ved with a paper towel.

8 Extract

The extracti
Warm the ul
correct. Put
sonication pt1

When the ex
Gently dry ey

Take the syr
screw the pl
then take off
syringe and {

Flush the ext

ion by ultrasonics

bn by ultrasonics shall be carried out twice on each test specimen with test water

ocess for 60 min at (75 % 5) 2C; 45 kHz specific power of at least 16 W/L.
fraction is finished, take dut the rack from the ultrasonic bath (use oven gloves).
rery syringe, outside(and inside up to the stopper, with paper towel.

nge, turn it tip cap facing up. Tap the tip cap to move the bubble towards the flow ch

the tip cap:In case of needle shielded syringes pull the plunger to create a vacuum
ake off the rigid needle shield.

raction solution into the sample tubes.

krasonic bath beforehand to (75 +.5)*°C and make sure that the water level of the b
he syringes vertically (tip down] inra rack and then put it into the ultrasonic bath. Sta

inger rod on-the stopper, pull the plunger to remove the water from the tip channg

ny air
liquid

(5.1).
ath is
rt the

hnnel,
o] and
in the

Rinse the sy

3 4 3 1 3 43 a ] £ A | 'S S 1 3 g €1 Laoa4 3
TIECS—CWiICC Uy aSpITatirg— T T O puT et vwatCT o Catir Sy T g Catru TTar ST 1C T

to the

same sample tube which contains the extraction solution. The volume of the first extract is 3,0 ml in

caseofalm

I syringe.

A second extraction shall be done with the same test syringes reproducing the same process from the
beginning (filling of the syringes).

The second extraction solution is flushed into the same tube that contains the first extraction. The final
volume after 2 extractions is in total 6,0 ml of extracted solution in case of a 1 ml syringe. In case of
larger nominal volumes, the final volume should be as small as possible.

If a larger volume is necessary for analysis, enhance the dilution up to factor 10. For the dilution, the
same diluent should be used as for the calibration standards. The concentration of standards and the
final samples shall be comparable, (e.g. both 5 % HNO; or 0,5 % NH,OH).

© IS0 2022 - All rights reserved
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9 Analysis

9.1

General

The extracts shall be analysed for tungsten with ICP-MS or ICP-OES, in accordance with ISO 17294-2
and ISO 11885, respectively. For measurement with ICP techniques, an internal elemental standard (e.g.

T1, Re

, Ir) shall be used.

The matrix of the sample solutions shall be matched with the calibration solutions.

9.2

ICP-MS

Set up the instruments according to the manufacturer’s instruction using the masses. 182,
for tungsten.

The internal standard (e.g. T, Re, Ir) should be added to the sample either directly or onlin

For
syste

Aspir]

prepa
lineaf

100 njg/ml).

9.3

Set up the instruments according to the manufacturer’s instruction using a wavelength o

or 22
Aspir]

prepa
linea

9.4

9.4.1
To co

soluti
Ther

9.4.2

irect addition, a concentration of 50 ng/ml is recommended. When Using an on
m, the stock concentration shall be as high, that it gives 50 ng/ml ifi‘the nebulizer sys

hte the set of calibration solutions and adjust zero. Aspiraté)the set of calibrati
red by dilution of standard solution with either 5 % nitri€acid or 0,5 % NH,OH a
calibration, which covers the whole concentration range ofthe sample solutions, (e.g

ICP-OES

D,449 nm for tungsten, with an appropriate.correction for background absorption ef

hte the set of calibration solutions.and adjust zero. Aspirate the set of calibrati
red by dilution of standard solutiew’ with either 5 % nitric acid or 0,5 % NH,OH a
calibration that covers the whole/concentration range of the sample solutions.

Quality control

Measurement with’/ICP-MS or ICP-OES

on is recomfended. The standard can be prepared, e.g. from a second tungsten st
bcovery for'\the independent standard solution should be between 90 % and 110 %.

Extraction efficiency

183 and 184

o

ine addition
tem.

bn solutions,
nd prepare a
.5-10-20-50-

207912 nm
ects.

bn solutions,
nd prepare a

htrol accuracy/of-ICP results, the measurement of a blank solution and an independgnt standard

ock solution.

For c

bS 1 £ £ 4 3 4 i £ o laall ] | | sl 4
IMTUT UT attUul at y U TATT AU LTUTL, TUITES S TTIFIT TT S Yy TIITESTS " STIAIT DT S PIRTU WIUIT TUITE S

en standard

solutions of known concentration, e.g. according to Annex A. The extraction efficiency of the method
shall not be lower than 75 %. The precision (n = 3) shall be no larger than 20 %.

9.5

Expression of the results

The concentration of extractable tungsten measured in the diluted extracts shall be multiplied by the
dilution factor. The concentration value in ng/ml is then calculated to the absolute amount in ng per
syringe.
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10 Test report

The test report shall include the following information:

a)
b)
0)
d)
€)
f)
g)

a reference to this document, i.e. ISO 3749:2022;
the result parameter name “extractable tungsten”;
the average of the results, calculated per syringe (e.g. [ng/syringe]);

the standard deviation of the results;

o of cyvzringnc Aot
the numper-efsyringes-extracted;
the extraction volume;

the dete¢tion method (ICP-MS or ICP-OES).
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