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Forewo

rd

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.
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the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo
pes of ISO document should be noted. This document was drafted in accordanee Wit}
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

(s). ISO takes no position concerning the evidence, validity or applicability of any clai
s in respect thereof. As of the date of publication of this document;"\JSO had not recq
patent(s) which may be required to implement this document. Howéver, implementer
hat this may not represent the latest information, which may be obtained from the p4d
ailable at www.iso.org/patents. ISO shall not be held responsible for identifying any ¢
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ame used in this document is information given for the convenience of users and doe
n endorsement.

related to conformity assessment, as well*as information about ISO's adherend
Trade Organization (WTO) principles inxthe Technical Barriers to Trade (TBT),
/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 76, Transfusion, infusion and injection

blood proce

This fourth
revised.

The main clhanges are as follows:
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bsing equipment for medical and pharmaceutical use.

edition cancels and replaces.the third edition (ISO 4802-2:2016), which has been techni

lanation of the hydrolytic classes HC;1, HC 2, HCg 3, HCB, HC; D for different glass typ

htion of needé€d properties of purified water and test water;

harmo

ization-efthe samples cleaning and the autoclavation process with Ph.Eur;
includi'l\g containers up to 0,5 ml filling volume.
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Alist of all parts in the ISO 4802 series can be found on the ISO website.

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

This document is largely based on a test method approved by the International Commission on Glass
(ICG), Technical Committee 2, Chemical Durability and Analysis, for measuring the hydrolytic resistance
of the interior surfaces of glass containers.

This document contains a classification which is related to but not equivalent to the classification set up
in ISO 4802-1 for the titration method.

The hydrolytic resistance of the inner glass surface is evaluated by determination of the released

alka } react}ng ions—Accordineto fha:r h}rdrclxrtlc rec‘lcfﬂv\l‘n glace containare arg P]"!CCIFIDj 1n deflned

................ £tothe % ststaeeshass-contatersarechassibe
categories.

HC;] glass containers are suitable for most preparations whether or not for parentefdl admlinistration.

HC2 glass containers are suitable for most acidic and neutral, aqueous preparations whethgr or not for
pargnteral administration.

HCy} glass containers are in general suitable for non-aqueous (preparations for| parenteral
admjinistration, for powders for parenteral administration (except forfreeze-dried prepaiations) and
for greparations not for parenteral administration.

HCgB glass containers are in general suitable for drinking ampoules (Container Class HGB P according
to [0 719).

HCyD glass containers are in general suitable for lower*demands on hydrolytic resistancqg (Container
Clasp HGB 4 and HGB 5 according to ISO 719).
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INTERNATIONAL STANDARD 1SO 4802-2:2023(E)

Glassware — Hydrolytic resistance of the interior surfaces
of glass containers —

Part 2:
Determination by flame spectrometry and classification

1 Bcope
This|document specifies:

a) p method for determining the hydrolytic resistance of the interior sunfa¢es of glasq containers
iwhen subjected to attack by water at (121 £ 1) °C for (60 + 1) min. The’resistance is njeasured by
Hetermining the amount of sodium and other alkali metal or alkaliné.earth oxides in the¢ extraction
Kolution using flame atomic emission or absorption spectrometry\(flame spectrometry);

b) p classification of glass containers according to the hydrolytic Tesistance of the inter{or surfaces
Hetermined by the methods specified in this document.

The ftest method specified in this document might not be applicable to containers whose syrfaces have
been) treated for functional modifications, e.g. silicone (e.g. containers that are ready for dirgct filling).

2 Normative references

The [following documents are referred to jimthe text in such a way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of'the referenced document (including any amendments) applies.

[SO B85, Laboratory glassware — Burettes
ISO Y19, Glass — Hydrolytic resistance of glass grains at 98 °C — Method of test and classificatiion
ISO Y20, Glass — Hydrolyticresistance of glass grains at 121 °C — Method of test and classificqtion
ISO 1042, Laboratory-glassware — One-mark volumetric flasks
ISO B819, Laboratory glassware — Beakers

[SO 9187-15Injection equipment for medical use — Part 1: Ampoules for injectables

3 [Termsand definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2023 - All rights reserved 1
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31
ampoule

small, normally flat-bottomed container having stems in many different forms

Note 1 to ent

ry: Ampoules are usually thin-walled and have a capacity normally up to 30 ml. They are intended to

be closed, after filling, by flame sealing.

3.2
bottle

flat-bottomed container, made from moulded glass

Note 1 to en

Ly Bottles are nnrm:\"y thick-walled and have a r‘npnr‘it‘y ncnn"y of more than 5 ml Thpy may be

of circular o
glass, and no

3.3
brimful ca
volume of W

3.4
container
article mad
with a pharj

EXAMPLE

Note 1 to enflry: These containers are made from borosilicate or soda-lime-silica glass.

3.5
filling vol
defined vol

Note 1 to ent
that is used
volume.

" other geometric cross-section. Bottles are sealed with a closure made from a material otheg[than
t by flame-sealing.

pacity
rater required to fill a container, placed on a flat, horizontal surface

e from glass to be used as primary packaging material intendedto come into direct conptact
maceutical preparation

Bottles, vials, syringes, ampoules and cartridges. See also Eigure 1.

e
me of water to fill the test specimen

ry: For the determination of the filling volume, see 7.2. The filling volume is a test specific quantity
Lo compare container sets from differentsources or lots. It has no relation to the nominal prqduct

3.6

borosilicate glass

silicate glags having a very high Hydrolytic resistance due to its composition containing signifijcant

amounts of|boric oxide

Note 1 to enflry: Borosilicate glass contains a mass fraction of boric oxide between 5 % and 13 %. This glass|type

may also conjtain aluminiuntoxide and/or alkaline earth oxides.

Note 2 to enfry: Neutral glass is a borosilicate glass having a very high hydrolytic resistance and a high thermal
shock resisthnce. When tested according to ISO 720, it meets the requirements of class HGA 1. Contajners

properly magle froin-this glass conform with hydrolytic resistance container class HCg 1 of this document.

3.7

soda-lime-silica glass

silicate glas

s containing a mass fraction up to approximately 15 % of alkali metal oxides, mainly sodium

oxide, and a mass fraction up to about 15 % of alkaline earth oxides, mainly calcium oxide

Note 1 to entry: Containers made from this glass will have a moderate hydrolytic resistance due to the chemical

composition

of the glass, and conform with hydrolytic resistance container class HC 3.

© IS0 2023 - All rights reserved
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a) Example of a glass cylinder for a pen-injec- b) Example of an-injection vial madg of glass
tor/cartridge (see ISO 13926-1) tubing(see ISO 8362-1)

| |
A

%{

(o £ o9, ~4{>
c) Exampleofa syringe glass barrel d) Example of a stem cut ampoule with con-
(se€ 1SO 11040-4) striction (see IS0 9187-1)

Figure 1 — Examples of containers

3.8
surface treatment

treatment of the internal surface of glass containers with reagents in order to achieve a de-alkalized
surface and to produce a significantly lower release of alkali metal ions (and alkali earth metal ions)

Note 1 to entry: Surface treatment is used, for example, in order to change a soda-lime-silica glass container of
hydrolytic resistance class HCy 3 to a container of hydrolytic resistance class HCg 2 container. Treated containers
are rinsed before use.

3.9
vial
small, flat-bottomed container, made from tubing or from moulded glass

Note 1 to entry: Vials are normally thick-walled and have a capacity up to 100 ml. They are normally sealed with
a closure made from a material other than glass, and not by flame-sealing.

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=8207927c61bcbbe43fe1495bdaeffeac

ISO 4802-2:2023(E)

4 Principle
This test method is a surface test applied to glass containers as produced and/or as delivered.

The containers to be tested are filled with specified water to a specified capacity. They are loosely
capped and then heated under specified conditions. The degree of the hydrolytic attack is measured
by flame spectrometric analysis of the extraction solutions. The measurement data shall be classified
in accordance with the limits defined in appropriate container specific limit values in accordance with

Table 2.

Dependent on different glass types, specific limit values are defined in the following:

The hydrolytic resistance is evaluated by determination of the released alkali reacting ions. Ac¢or

to their hy

— HCp1g
chemic

NOTE 1
Type I.

Iy
from su

NOTE 2
Type Il.

In]

— HCg3g

NOTE 3
Type IIL

Iy
— HCg B
higher

— HCD ¢
(contai

The index “

5 Reage

During the

i

olytic resistance, glass containers are classified as follows:

lass containers: neutral glass, borosilicate glass with a high hydrolytic resistance due t
h] composition of the glass itself;

the Ph.Eur. 3.2.1[12] and the USP <660>[12] the hydrolytic resistance classification are desigy
lass containers: usually of soda-lime-silica glass with a high hyd¥rolytic resistance resu
itable treatment of the inner surface;

the Ph.Eur. 3.2.1[12] and the USP <660>[13] the hydrolytic résistance classification are desigy

the Ph.Eur. 3.2.1112] and the USP <660>[13] the hydrolytic resistance classification are desigy
blass containers: usually made of borgsilicate or soda-lime-silica glass composition
hydrolytic resistance (container classtHGB 2 according to ISO 719);

lass containers: usually made“of soda-lime-silica glass with low hydrolytic resist
her class: HGB 4 or HGB 5 accerding to ISO 719).

” indicates that the measures for the classification is based on Flame Spectrometry.

nts

fest, unless oth€rwise stated, use only reagents of recognised analytical grade.

5.1 Test water, te"be prepared as follows:

Prepare the

test'water from purified water (5.5) by multiple distillations. Remove the carbon did

ding

b the

ated

lting

ated

lass containers: usually of soda-lime-silica glass with only moderate hydrolytic resistance;

ated

with

ance

xide

by boiling f
cool.

NOTE 1

Ph.Eur. 3.2.1112], USP 660131,

i | e N -l - 1 £ - 1 - £l 1 L4220 £ L. | - 1 - de 1 d
Ul dUIC4doL 1O IIIT UTIUTT UST 11INd UULIIIG TIdSK (U.V J UL TUSTUW SI1It4A U DUTUSTIILALT 51d S5 an

Any other suitable method can be used, e.g. preparation of carbon dioxide-free water according to

When tested immediately before use, water prepared as described above shall produce an orange-
red (not violet-red or yellow) colour corresponding to the neutral point of methyl red indicator of
pH 5,5 = 0,1 when 0,05 ml of methyl red indicator solution (5.5) is added to 50 ml of the water to be
examined.

This water may also be used as the reference solution (see 8.4).

The conductivity of the water shall not exceed 1 pS/cm, determined at 25 °C by an in-line conductivity
meter.

4 © IS0 2023 - All rights reserved
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Where the use of test water is specified in the following analytical procedures the requirements for
bacterial endotoxins and microbial contamination are not relevant.

NOTE 2  This description is based on the Ph.Eur. 3.2.1[12], In the Ph.Eur., water prepared as described above is
designated water R1.

NOTE3  Water of Grade 2 according to ISO 3696[2] is suitable for this test.
5.2 Hydrochloric acid, solution, c(HCl) = 2 mol/l.

5.3 Hydrochloric acid, solution, c(HCI) * 6 mol/l (x 1 + 1).

5.4 | Hydrofluoric acid, c(HF) = 22 mol/I (i.e. 400 g HF/1 solution).

CAUTION — Hydrofluoric acid is very toxic and highly corrosive. Consider usinga material safety
datd sheet.

5.5 | Purified water, prepared by distillation, by ion exchange, by reyerse osmosis or by any other
suitable method from water having drinking water quality.

Where the use of purified water is specified in the following analytical procedures, the requirements
for Hacterial endotoxins and microbial contamination are not relévant.

NOTE1 National or regional regulation on water intended forxthuman consumption can apply.
NOTE 2  Water that corresponds to Grade 3 according to ISO 3696 is suitable.

NOTE3  Inthe Ph.Eur. 3.2.1[12], water as described above is designated water R.

5.6 | Spectrochemical buffer solution (cagsiim chloride solution, CsCl).

Dissplve 80 g of caesium chloride in approximately 300 ml of test water (5.1), add 10 ml of hydrochloric
acid|(5.3) and transfer to a 1 000 mlvolumetric flask (6.3). Dilute to the mark with the tesfwater (5.1)
and mix.

5.7 | Stock solutions.

5.7.1 Dry sodium chleride, potassium chloride and calcium carbonate at (110 + 5) °C for 2 h. Prepare
aqudous stock solutiens, using the test water (5.1), directly from the chlorides and from the calcium
carbonate, after dissolving in the minimum amount of hydrochloric acid so that all solpitions have
condentrationswf’l mg/ml, calculated as sodium oxide, potassium oxide and calcium oxide.

5.7.2 Commercially available standard solutions may also be used.

Gl 1 .l 1 raLd
5-8 IUdIIUdIad SOIUtLIUILS.

5.8.1 Prepare standard solutions by diluting the stock solutions (5.7) with the test water (5.1) to
obtain concentrations suitable for establishing the reference solutions in an appropriate manner, e.g.
with concentrations of 20 pg/ml of sodium oxide, potassium oxide and calcium oxide respectively.

5.8.2 Commercially available standard solutions may also be used.

5.9 Reference solutions.

The reference solutions for establishing the calibration graph (set of calibration solutions) shall be
prepared by diluting suitable concentrated standard solutions (5.8) with the test water (5.1). They shall

© IS0 2023 - All rights reserved 5
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cover the optimum working ranges of the specific elements according to the instrument used for the
measurement. Typical concentration ranges of the reference solutions are:

oxide: up to 10 pg/ml;

oxide: up to 3 pg/ml;

For the m

surement of containers of hvdrolytic resistance container of all classes, the refer

for determination by flame atomic emission spectroscopy (FAES) of sodium oxide and potassium

for determination by flame atomic absorption spectrometry (FAAS) of sodium oxide and potassium

for determination by flame atomic absorption spectrometry (FAAS) of calcium oxide: up to 7 pg/ml.

nce

solutions sh

all contain a volume fraction of 5 % of the spectrochemical buffer solution (5.6).

6 Apparnatus

The usual 14

6.1 Autog
of carrying
(121+£1)°C
gauge and 4

When nece
cleaned bef
test results

Most recen
operator is

of the autod
recording c

6.2 Bure
conforming
hydrolytic 1
grain class

boratory apparatus and, in particular, the following shall be used.

rlave or steam sterilizer, capable of withstanding a pressure of.at least 250 kPa
out the heating cycle specified in 8.3. It shall be capable of maintdining a temperatu
equipped with a calibrated thermometer or a calibrated thermocouple recorder, a pres
vent-cock.

bre use using the purified water (5.5) in order to avoid contamination that can influenc

autoclave models are not provided with a vént cock that can be operated manually.
referred to the user instructions and/or techinical description provided by the manufact]
lave with regard to the functioning of the venting operations. A time/temperature prinf
hn be used as evidence of a proper venting stage.

[tes, having a suitable capacity according to the analytical procedure to be used
with the requirements specified for class A burettes in ISO 385 and made of gla
esistance grain class HGA-Las specified in ISO 719 or ISO 720 (Glass of hydrolytic resist
SO 719-HGB 1 adequatelymeets the requirements of class HGA 1 specified in ISO 720.)

6.3 One-mark volumetric“flasks, having a capacity of 1 000 ml and conforming with

requiremen
6.4 Wate

6.5 Flam

ts specified for¢lass A one-mark volumetric flasks in ISO 1042.
I bath, capable of being heated to approximately 80 °C.

p atomic absorption (FAAS) or flame atomic emission (FAES) instrument.

and
re of
sure

5sary and appropriate, the autoclave vessel and ancilary equipment shall be thoroughly

b the

The
urer
out/

and
bs of
ance

the

FAAS instriments—shattbe cquippcd withtire-sotreces—for audiuul, putaoaiulu atret balbiulll, thc_y
be equipped with air/propane or air/acetylene gas supplies and burners for measuring sodium and
potassium, and with a nitrous oxide/acetylene gas supply and burner for measuring calcium.

Shall

FAES instruments shall be equipped with air/propane or air/acetylene gas supplies and burners for
measuring sodium and potassium.

As an alternative to flame spectroscopy, ICP-OES (Inductively coupled Plasma-Optical Emission
Spectroscopy) or ICP-MS (Inductively coupled Plasma-Mass Spectrometry) may be used for the
measurements. The equipment shall be qualified and validated for the appropriate use.

© IS0 2023 - All rights reserved
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6.6 Beakers, having a suitable capacity and conforming with the requirements specified in ISO 3819.

Before its first use, each beaker shall be pretreated by filling with purified water (5.5) and autoclaving
at 121 °C for atleast 1 h (see 8.3).

6.7 Metal foil, e.g. made from aluminium or stainless steel.

7 Sample preparation

7.1 —Samplesize

DI PICoOTaT

For pach container capacity to be tested, the number of containers to be measured/s¢parately is
spedified in Table 1.

Table 1 — Number of containers for the determination of the hydrolytic resistance
by flame spectrometry methods

Capacity of container Number of containers to be Additional containers [for desired
[volume corresponding to filling measured separately preliminary analysis$ (8.4.2.1)
volume (see 7.2)]
ml
<2 20 2
>2 <5 15 2
>5<30 10 2
>30 <100 5 1
>100 1

7.2 | Determination of the filling volume

7.2.1 Flat-bottomed containers <20 mm outer flange diameter (except ampoules, syringes and
cartridges)

Sele¢t six containers (having a“‘capacity <100 ml) or three containers (having a capacity p100 ml) at
random from the sample-tot-and remove any debris or dust. Allow the dry containers to reach room
temperature. Weigh each,of the empty containers to the nearest 0,01 g for containers havinjg a nominal
volume <30 ml, and(te*the nearest 0,1 g for containers having a nominal volume >30 ml. Place the
contpiners on a horizontal surface and fill them nearly to the top with purified water (5.p), avoiding
overfflow and intfoduction of air bubbles. Adjust the liquid levels to the brimful line using purified
watgr (5.5). The meniscus shall be equal to the upper edge of the bore.

Weigh thedfilled container to the nearest 0,01 g for containers having a nominal volume <30 ml, and to
the measest 0,1 g for containers having a nominal volume >30 ml. Calculate the mass of watgr, in grams,
contaimed-withimthecomntaimner:

Determine the mean value of the results from six containers and express the result in millilitres of
water; this value is the mean brimful capacity of the containers.

Determine 90 % of this mean brimful capacity to one decimal place. This amount of water is used for
the particular sample lot.

7.2.2 Flat-bottomed containers >20 mm outer flange diameter

Determine 90 % of this mean brimful capacity to one decimal place. This volume is the filling volume
for the particular sample lot.

©1S0 2023 - All rights reserved 7
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7.2.3 Round-bottomed containers

Select six containers (having a capacity <100 ml) or three containers (having a capacity >100 ml) at
random from the sample lot and remove any debris or dust. Allow the dry containers to reach room
temperature. Fix each container vertically in an appropriate device and determine the brimful capacity

in accordan

ce with 7.2.1.

Then determine 90 % of the mean brimful capacity to one decimal place. This volume is the filling
volume for the particular sample lot.

7.2.4 Lip

ed containers

Wrap adhe;
with the riq
7.2.1.

7.2.5 Amjpoules

Place at lea
room tempé
where the

decimal pla

This volum

the same lof.

NOTE T

7.2.6  Syr

Select six s
Luer cone (
accordance

Then deter
volume.

ive plastic tape around the rim of the containers such that the tape around the lip)is
h. Weigh the container, then fill them with purified water (5.5) and reweigh as describ¢

5t six dry ampoules on a flat, horizontal surface and fill them with ‘purified water (5.5
rature, from a burette (6.2), until the water level (meniscus) reaches point hg of ISO 91
body of the ampoules declines to the shoulder (see Figure 2)~Read the capacities to
ces and calculate the mean value.

e, expressed to one decimal place, is the filling volume.and shall be filled in all ampoul

he filling volume can also be determined by weighing

inges and cartridges

yringes or cartridges. Close the small-opening (mouth of cartridges and needle an|

evel
bd in

), at
B7-1,
two

es of

d/or

f syringes) using an inert material-{e.g. tip cap). Determine the mean brimful volunpe in

with 7.2.1.

mine 90 % of the mean brifmful capacity to one decimal place. This volume is the filling

© IS0 2023 - All rights reserved
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hg

Figure 2 — Filling volume-6fampoules (up to hy)

8 Procedure

8.1 | General

This|procedure shall be completed within one working day.

8.2 | Cleaning of samples

Remlove from all open samples any debris or dust. Shortly before each test, fill each contpiner to the
brim with purified water (5.5) at ambient temperature and allow to stand, for (20 + 5) min. Immediately
befofe testing, empty the samples, rinse twice with purified water (5.5) and then once with the test
watgr (5.1) andsallow to drain.

Clospd ampoules shall not be rinsed before testing.
NOTE For opening by flame, closed ampoules can be warmed, e.g. in a water bath or air-oven af about 40 °C

i talu 2 m-haf i t id d h i t dhrolk i
for appreximately2-minbefore-openingto-aveidunderpressure-when-opening-orcut-and-brokendat the height

of the sealing point. N

8.3 Filling and heating

Fill each container, selected for the sample size in accordance with 7.1 and cleaned in accordance with
8.2, to the filling volume with the test water (5.1) by means of suitable volumetric measuring devices.

Cap each container, including ampoules, loosely with an inert material, for example with inverted
beakers (6.6) of such a size that the bottoms of the beakers fit snugly down on the rims of the sample.
Cap ampoules with a clean metal foil (6.7), e. g. aluminium foil. Place syringes and cartridges in a beaker
and cover the beaker with a clean metal foil (6.7).

Ensure that the metal foil (6.7) does not release measurable ions into the test water.
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Containers of a volume of 2 ml or less, in which the water is not sufficiently retained during the
autoclaving process, may be closed in a suitable way, e.g. with a stopper or plug of inert material, such
as silicone, and fixed using a plunger or a stable fixing or clamping device.

Place the samples, gathered in groups in glass dishes or in the beaker, on the rack in the autoclave (6.1),
containing purified water (5.5) at ambient temperature, and ensure that they are held above the level of
the water in the vessel.

Insert the end of a calibrated thermal device in a filled container through a hole of approximately the
diameter of the thermocouple and connect it to an external measuring device. If the container is too
small to insert a thermocouple, apply a thermocouple in a suitable, similar container. Close the autoclave

door or lid
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— For security reasons (boiling retardation), do not open the autoclave before

anual.

kperience has shown that the rate of heating to 121 °C, the holding temperature of (121 £ 1) °
poling to 100 °C are critical. Deviations from the specified cenditions can produce variable re
ixtent of invalidating them.

ons after cooling. Special care shall be taken inlcooling down large capacity containe
ps larger than 40 °C can cause the fracture ofthe glass by thermal shock.

ysis of the extraction solutions

tainers of hydrolytic resistance eontainer classes HC; 1, HC; 2 and HC B or those
e made from borosilicate glass

hese containers do not release potassium or calcium in a significant amount and
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reference solutions (5.9) of suitable concentration. For very small volume containers a pooling of 5 or 6
containers is necessary to have enough fluid capacity for testing. This shall be done by an appropriate

inert contai

ner not influencing the chemical composition of the fluid.

8.4.2 Containers of hydrolytic resistance container classes HC; 3 and HC D, or those known to

be made fr

om soda-lime-silica glass

8.4.2.1 Preliminary analysis

Add to one container, from each container type, a volume of the spectrochemical buffer solution (5.6)
equivalent to 5 % of the filling volume.
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Cap narrow-necked containers with a piece of inert plastic film and mix the liquid well by shaking. Mix
the liquids in other containers by using stirrers.

Ensure that the plastic film does not release the ions to be determined.

Aspirate the extraction solution into the flame of the instrument (6.5) and determine first the
approximate sodium oxide concentration, then the exact potassium oxide and the calcium oxide
concentration. When the potassium oxide concentration is less than 0,2 pug/ml and if the concentration
of calcium oxide is less than 0,1 pg/ml, the remaining solutions of this container type need not be
analysed for these ions.

e optimum
than 3 pg/
5 so that the

refully. The
be done in

ilution is necessary, prepare such a diluted solution from an original.extraction solution,jand add the

trochemical buffer solution (5.6) [5 % (volume fraction)].
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The determination of the calciunt’oxide concentration with the FAAS method, the nit
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bd from the
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wing the procedures as ‘described before. The measuring solutions shall contain a volujme fraction
0 of the spectrochemical buffer solution (5.6).
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ire that any djlution (because of sodium oxide concentration and/or caesium chloride|addition) is

n into consideration in the calculations.

Cond
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entration’values <1,0 ug/ml should be expressed to two decimal places, values 21,0
malplace.

g/ml to one

8.5 Test to determine whether the containers have been surface-treated

NOTE The hydrolytic resistance of the interior surface of vials and bottles made from soda-lime-silica glass
can be considerably increased by treating these surfaces during the course of production.

If there are doubts whether surface treatment or not was performed on a container and/or to
distinguish between type I and type Il glass containers, unused glass containers or the container
samples previously tested shall be used.

Fill the samples with a mixture of one volume of hydrofluoric acid (5.4) and nine volumes of hydrochloric
acid (5.2) to the brimful point. Allow the filled samples to stand at ambient temperature for 10 min,
then empty the solution very carefully. Rinse the samples five times with purified water (5.5), then at
least once again with purified water (5.5). Then test the samples as specified in 8.3, and 8.4.
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