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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.
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Introduction

In the last few years, following the more and more urgent request for ready for filling containers,
packaging manufacturers managed to offer to the pharmaceutical industry containers already washed
and sterilized. This category of products was born about 30 years ago with the appearance on the
market of ready for filling syringes.

Only recently, the sterilized sub-assembled ready for filling syringes have been standardized by
[SO 11040-4 and ISO 11040-7, including the corresponding packaging system. These two International
Standards define the performance requirements of the glass syringes and the related test methods, as

11 dha oo dor Co £ o ool gl crctara £oos 1 RIS 21 iaclhadinatha ;oo 4h d
we StrCTCaty TOT TS PAaCtRKagTiTg Sy StCTIT TOT thrC ST Sy T gt S arsO e ratTg trcteSTITcy odas.

ISO 8362-1 specifies the form, dimensions and capacities of bulkware glass vials.

Due fo the increasing market presence of syringes ready for filling and the assé¢iated advantages of
this product for the pharmaceutical industry, the suppliers of packaging materials started to develop
systems of this type for vials.

The availability of two packaging configurations makes ready for filling glass vials suitable to be used
bothl|in clinical trials and in mass production. Nest and tub configuratiomrhas been conceived to be used
usually with automated filling machines, while tray configuration iSxsually suitable for small batches
filled manually or by means of semi-automated filling machines-

This|duality of packaging configurations calls for a standardization of the productiom processes,
matdrials quality and analytical methods when launching)these products on the market| in order to
avoid conceiving too highly customized processes.

© IS0 2019 - All rights reserved v
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Sterile packaged ready for filling glass vials

1 Scope

This document specifies the characteristics of sterile and ready for filling empty glass vials for injectable
preparations, including the minimum requirements of materials, packaging systems and analytical test
methods.

2 Normative references

The
cons
undg

ISO 7}
ISO §
ISO §
ISO 1
ISO 1
ISO 1

ISO ]
steril

Fort
ISO 4
— 1
— 1
3.1

Terms and definitions

following documents are referred to in the text in such a way that some“or“all of t
[itutes requirements of this document. For dated references, only the kedition cited
ted references, the latest edition of the referenced document (including any amendme

20, Glass — Hydrolytic resistance of glass grains at 121 °C — Method-df test and classific
362-1, Injection containers and accessories — Part 1: Injectiow yials made of glass tubing
362-4, Injection containers and accessories — Part 4: Injection vials made of moulded gldg
0993-7, Biological evaluation of medical devices — Pdrt-7: Ethylene oxide sterilization res
1138 (all parts), Sterilization of health care prodiicts — Biological indicators

1140 (all parts), Sterilization of health care products — Chemical indicators

e barrier systems and packaging systems

he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminological databases for use in standardization at the following z

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

EC Electropedia: available at http://www.electropedia.org/

cust

business entity which purchases sterilized ready for filling vials and conducts further p

pmer

heir content
applies. For
nts) applies

ntion

SS

iduals

1 1607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements f¢r materials,

ddresses:

focessing or

filling as appropriate

3.2

filling volume
90 % of the brimful capacity

[SOU
3.3

RCE: United States Pharmacopoeia Convention, USP <660>]

insertliner
foil to cover and protect the vials

© ISO
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3.4

manufacturer

business entity which performs or is otherwise responsible for the manufacturing of the vials ready to
be filled by the customer (3.1)

3.5
nest
plastic plate with a defined hole pattern for the placing of the vials

[SOURCE: ISO 11040-7:2015, 3.4, modified — “suspension of the syringe bodies” was replaced with
“placing of the vials”.]

3.6
packaging system
combination of the sterile barrier system (3.10) and protective packaging (3.7)

[SOURCE: IS0 11139:2018, 3.192]

3.7
protective packaging
configuratign of materials designed to prevent damage to the sterile barrier system (3.10) and its
contents frogm the time of their assembly until the point of use

[SOURCE: IS0 11139:2018, 3.219]

3.8
protective bag
plastic bag qr sealing around the tub (3.12) or the tray (3.11)

[SOURCE: IS0 11040-7:2015, 3.6, modified — “tray” was@dded as an additional configuration.]

39
sealing lid
microbial barrier material for sealing the tub.(3:12) or the tray (3.11)

[SOURCE: IS0 11040-7:2015, 3.7, modified — “tray” was added as an additional configuration.]

3.10
sterile barrier system
minimum pfckage that prevents-ingress of microorganisms and allows aseptic presentation of product
at the point pf use

3.11
tray
plastic container with-optional supports to accommodate individual vials

3.12
tub
plastic container to accommodate the filled nest (3.5)

[SOURCE: ISO 11040-7:2015, 3.11]

4 Quality system

4.1 General
The testing hereunder described shall be carried out within a formal quality system.

NOTE ISO 15378 contains requirements for a suitable quality management system for primary packaging
materials for medicinal products.

2 © IS0 2019 - All rights reserved
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4.2 Testing

4.2.1 Any suitable test system can be used, when the required accuracy (calibration) and precision
(gauge repeatability and reproducibility) can be obtained. In case the gauge is applied, repeatability
and reproducibility of the test apparatus shall be no greater than the range documented in test method
precision and bias statements or as established by industry round robin studies.

4.2.2 The sampling plans used for the selection and testing of sterile ready for filling vials or
components thereof shall be based upon statistically valid rationale at all process steps.

NOT Escosanlac of cot oo con i g nlonc o givzan 10 ICN 2000 1 o d1CN 2001 (1] oot o)
ji AT pPTESOTStuTrcaoTe-—SaTiT P g pPrattsar Cgtv O i ooz o0 7T ot oo FOT(oir T g

wn

4.2.3 Unless agreed otherwise, testing shall be performed at ambient laboratory conditions.

5 Process description and requirements
5.1 | Washing

5.1.1 Washing is the process intended to reduce particle, lubricant-or any other contamination on the
bulkyare vials after converting process steps.

5.1.1 Water used for final rinsing shall meet the specifications of water for injection (WFI) (see USP
and/jor Ph.Eur).

5.2 | Drying

Drying is an optional step to guarantee the~absence of rinsing water after washing if heating is not
applied. The air shall be filtered using a filter' with a pore size of maximum 0,22 pm.

5.3 | Packaging

5.3.1 Non-sterile glass vials, Jalready washed, shall be packed in plastic trays or nest and tub
configuration as agreed betweéen the manufacturer and the customer. See Annex F.

5.3.21 For packaging.systems for sterilized ready for filling vials, see Clause 7.
5.4 | Sterilization

5.4.1 Sterilized ready for filling vials shall be sterilized according to a sterility asstirance level
(SAL) ©f 1076, using a suitable validated sterilization method (see, e.g. 1ISO 11135, I1§0 17665-1,

ISO A1 497 .11 ) 1CO 1. 402277
11107 (4l Pdl'ts) Ul'1o0U 17707 J.

5.4.2 The sterilization process shall not compromise the product safety and performance. Sterilization
compatibility of sterile barrier systems and packaging systems is assessed following the requirements in
[SO 11607-1.

NOTE Sterility testing is subject to national or regional pharmacopoeias, see the methods given in Ph. Eur.,
2.6.1, USP <71> and JP 4.06.

For ethylene oxide sterilization the requirements for residuals of ISO 10993-7 apply. See also
Reference [21].

© IS0 2019 - All rights reserved 3
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6 Requirements for glassware

6.1 General

Vials shall be produced from glass with characteristics such as to be adequate to contain products for

injection.

6.2 Material

6.2.1 The material shall be colourless (cl) or amber (br) glass of the hydrolytic resistance grain class

HGA 1 in acq

6.2.2 Mat
For addition
inJP 7.01.

6.3 Dimensions

The dimen
ISO 8362-1:
Figure 1 or
different ap
the customd

6.4 Parti

6.4.1 Visible particles

Sterilized vi
contaminati

NOTE Cy
define the siz
customer can

6.4.2 Sub

The particlg
containers |
Annex E.

NOTE1 S4

ordance with ISO 720.

brial requirements for hydrolytic resistance shall conform with ISO 8362-1 or/ISO 83
al requirements, see the requirements for glass type I given in Ph. Eur. 3.2.1,USP <6603

kions  of injection vials made of glass tubing should meet the requirement
018, Figure 1 or Figure 2 or Figure 3, as appropriate, and-Table 1, or ISO 8362-4:
Figure 2, as appropriate, and Table 1 or Table 2, as appropriate. Dimension of vial
plications not included in ISO 8362-1 or ISO 8362-4 can be acceptable if agreed upon
I.

Cles

als ready for filling shall be manufactured by processes that reduce the risk of partic
on.

rrent pharmacopoeias identify visible particulates in injectables as undesirable, but they d

e or put a limit on the allowable-number for primary packaging material. The manufacturer ar
agree upon the size and number of visible particles and the test method.

-visible particles

-related specifications given in pharmacopoeias (e.g. Ph. Eur., USP, JP) do not apply to e
ut apply te.final filled product. For sample preparation for particulate determinatior

e alsoPh. Eur. 2.9.19, Ph. Eur. 2.9.20, USP <788>, JP 6.06 and JP 6.07.

62-4.
b and

s of
P011,
s for
with

ulate

0 not
d the

mnpty
, see

For sub-visi

ble-barticles the following limits applv for emptv containers:
r 4 O rr - J r J

a)

if determined by using the light obscuration particle count test (see USP <788> Method 1):

— particles 2 10 pm: 600 max. per container;

— particles = 25 pm: 60 max. per container.

b)
— par
— Dpar

NOTE 2
with a nomin

4

if determined by using the microscopic particle count test (see USP <788> Method 2):

ticles = 10 um: 300 max. per container;

ticles 2 25 pm: 30 max. per container.

al volume of less than 100 ml (Test 1.B and Test 2.B).

These limits are the 10 % of the USP <788> (small volume parenteral) limit values for filled containers

© ISO 2019 - All rights reserved
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Bacterial endotoxin level

6.5.1 For bacterial endotoxins, the limit value for vials shall be < 0,25 EU/ml considering the filling
volume. For sample preparation for endotoxin determination, see Annex E.

6.5.2 The vials ready for filling shall be processed to remove pyrogens to ensure that they are suitable
for their intended use. Such processes shall be validated for three log endotoxin reduction.

NOTE

Eur.,

2.6.14, method c), USP <85> and JP 4.01.

For rationale, see USP monograph on sterile water for injection, see USP <1231>. For testing, see Ph.

7 Requirements for packaging system

7.1

7.1.1
their

General

and the functional and cosmetic characteristics over the claimed shelf-lifé?

NOTH Functional but also cosmetic defects determine a non-conforming product.

7.1.2 The materials, the sterile barrier system, and the:packaging system that enable

protg

requ

7.1.3

rements of ISO 11607-1.

introduction of the sterilized vials into an asepti¢ filling environment and related designated

NOTH

micr

biological and/or particulate contamination of the drug product.

7.1.4 Requirements should be.agreed upon by the manufacturer and the customer.

7.1.5 Tubs, nests, lids, inserts, trays and protective bags shall allow general processing

presq
not 1

mited, to the following:

a) for tubs and €rays including sealing lid and insert liner:

1) lid sealing and lid opening;

1) “eonveying;

The packaging system intended to contain the ready for filling vials shall protect the vials and
sterile barrier system during handling, distribution and storage, in-order to maintain|the sterility

Sterilization,

ct the product and maintain sterility until the point ofaseptic filling shall be in accordajnce with the

The packaging system shall have acceptable microbiological and particulate levels to support the

cleanrooms.

The introduction of sterilized packaged vials into an aseptic filling environment pdses a risk of

and aseptic

bntation of sterilized-vials over their shelf-life. The process steps to be considered include, but are

) nest/tray 1nsertion and extraction;

4) stacking and destacking;

5) sterilization and decontamination.

b) for nests:

1) container insertion (nesting) and extraction (denesting);

2) filling;

3) stoppering;

4) lyophilization;

© ISO
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5) stacking and destacking.
c) for protective bags:

1) sealing;

2) folding;

3) decontamination;

4) cutting and opening.
7.1.6 The[packaging configuration including the arrangement of the product shall be agreed with the
customer to|allow for adequate usability through the required processes.
NOTE Tlhe process steps described include those at the premises of the manufacturer and of the Customer.
7.2 Nest and tub configuration
7.2.1 Readly for filling glass vials shall be packaged in a rigid plastic nest, whick/is placed within a|rigid
plastic tub.
7.2.2 Thepestshall maintain distance between the glass vials to reducebreakage during transportation.
Vial orientation shall be agreed upon between the manufacturer and the customer. Depending on vial
dimensions,|nests can contain different numbers and sizes of wells:The tub shall maintain the nest in the
correct upright position.
7.2.3 Thejvials shall be covered with a protective insentliner and the tub shall be sealed with a sealing
lid. The assembly shall be thermo-welded by heating the.sealing lid. Once sealed, the tub and lid assembly
shall serve gs a sterile barrier system to maintain ‘sterility of the contents following sterilization df the
packaging system.
7.3 Tray ponfiguration
7.3.1 Readly for filling vials shall be packaged directly into the tray that can be considered the plastic
support.
7.3.2 Theftray can be equipped with some plastic insertions to guarantee the right orientation qf the
vials and phlysical separation between the glass vials to reduce breakage during transportation. The vial
orientation $hall be agreed upon between the manufacturer and the customer.
NOTE Dé¢pending on vial dimensions, trays can contain varying numbers of vials.
7.3.3 Thebdalsshall be covered with a nrotec elnse inerandthetravshall be sealed with a thelrmo-
welded sealing lid. Once sealed, the tray and sealing lid serve as a sterile barrier system to maintain

sterility of the containers, following sterilization of the packaging system.
7.4 Nest

7.4.1 For the nest, the following information should be provided (information on dimensions including
tolerances):

external dimensions;

cavities for the vials;

— centring / lifting features (i.e. openings, columns);

6 © IS0 2019 - All rights reserved
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— defined free space where the lifting tool can engage.

7.4.2 Customer and manufacturer shall agree upon the dimensions and tolerances of the finished
product as delivered. For information, see Annex B.

7.5 Tub and tray

7.5.1 For tubs and trays, the following information should be provided to the customer (information
on dimensions including tolerances):

— IW ermal dimensions INCIuding Teinforcements, radii and indentations;
— (limensions of the reinforcement below the sealing edge as well as the slope of thé laterjal surfaces.
7.5.2 The tub and tray shall allow the sealing of the sealing lid.

7.5.3 The tub and tray flange shall be free of sharp edges to protect~thé integrity of|the various
packhaging layers.

7.5.4 Ifsterilization indicatorsare applied to the tubs or tray, they’shall comply with ISO 11188 (all parts)
and ISO 11140 (all parts).

Custpmer and manufacturer shall agree upon the dimensions and tolerances of the finished product as
deliviered.

NOTH For information, see Annex A and Annex C.

7.6 | Insert liner

7.6.1 Insert liner shall be used to profect the vials from particles generated during opehing the tub
or tray. The insert liner shall be, where appropriate, permeable for the sterilization agent (je.g. made of
nonwoven material of polyolefin).

7.6.] The insert liner can(consist of several layers. To enable proper removal, the layefs should be
connlected with each other (e:g. by means of sealing points).

7.6.3 Edges can beireunded. The shape and dimensions of the insert liner shall match with the tub or
the tray shape and’dimensions.

7.7 | Sealinglid

7.7.1 _The sealing lid (e.g. made from nonwoven polyolefin material) shall be sealable tp the tub or
tray and completely peel-able from the tub while minimizing the risk of releasing particles. The seal
properties (e.g. seal strength, seal width) and integrity shall be tested in accordance with a validated test
method. For examples of test methods, see ISO 11607-1.

7.7.2 The sealing lid should be designed to ensure sealing lid overhang beyond the edge of the sealing
in order to reduce the risk of delamination.

7.7.3 The sealing lid shall be, where appropriate, permeable for the sterilization agent.

7.7.4 Attention shall be paid to the compatibility of materials and seals with the decontamination
processes (e.g. electron beam and vaporized hydrogen peroxide) prior to transfer of the packaging into
the aseptic filling area.

© IS0 2019 - All rights reserved 7
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7.8 Protective bag

7.8.1 The protective bag shall be permanently sealed and shall enable the selected sterilization
method. Testing of the seal properties (e.g. seal strength, seal width) shall be performed in accordance
with a validated test method. For examples of test methods, see ISO 11607-1. As a minimum, the
protective bag protects the tub or tray from external contaminants like dust or dirt. It can also be
configured as a sterile barrier system to maintain tub or tray sterility over its shelf-life or to allow for
bioburden control at time of use.

7.8.2 Attention shall be paid to the selection of materials and seals with regard to decontamination
processes (¢gelectrom beanr anmd vaporized hydrogen peroxide disinfection)prior to transfer gf the
packaging into the aseptic filling area.

7.8.3 Theprotective bag can consist of a single bag or a double bag. The following information shall be
provided asfa minimum to the customer (information on dimensions including tolerances).

For single bags:

— bag dimensions (inside and outside);

— width of the sealing joints, in millimetres, their positions, and type of sealing;

— material (type and position, i.e. which material is used at which position);

— orientation of the tub or tray inside the bag, for possible configurations (see Annex D).
For double Hags:

— dimensjons of the outer bag;

— width of the sealing joints, in millimetres, theirpositions, and type of sealing;

— material (type and position, i.e. which material is used at which position) of the outer bag;

— folding pf the inner bag.

7.9 Information to be providéd by the manufacturer
The manufagturer shall providethe following additional information:
— informdtion about the\location of window(s) in the protective bag, if relevant;

— informdtion aboutSpecific material characteristics.

8 Markipg of the tub or tray

The tub or tray shall be marked as agreed upon between the manufacturer of the sterilized ready for
filling vials and the customer and can contain the following information:

a) manufacturer's name;

b) article description;

€) quantity of sterilized vials ready for filling;

d) warning “do not use if packaging is damaged”;
e) date of manufacture;

f) manufacturer's batch number;

8 © IS0 2019 - All rights reserved
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g) serial number.
NOTE1 Machine-readable codes support automated processing and tracking.

NOTE 2  Symbols according to ISO 7000 or ISO 15223-1 can be used.

9 Labelling

The external packaging shall be marked as agreed upon between the manufacturer of the sterilized
vials ready for filling and the customer and can contain the following information:

a) anufacturer's name;

b) article description;

c) quantity of sterilized vials ready for filling;
d) date of manufacture;

e) anufacturer's batch number.

© IS0 2019 - All rights reserved 9
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Annex A
(informative)

Design of tub

Figure A.1 shows a schematic design of tub and the nominal dimensions of tubs.

Key

A 220 mm
B 259 mm
C 26mmt
D 52mmt
E 200 mm
G 8mmto
H 232 mm
NOTE 1

Nominal dim

r

A

to 227 mm
to 261 mm
b 57 mm

h 98 mm
to 204 mm
13 mm

to 244 mm

(s}

<

These dimensions represent a range of nominal values that reflect the current market situfition.
ensions and tolerances are subject to agreement between the manufacturer and the customer.

NOTE2 D
decontamination.
NOTE 3

10

TETSTONS Tefer to nmateriatbefore steritizatiomr or othertreatment—asfor exampte—washing or

In comparison to ISO 11040-7 the dimension F is not defined in this document.

Figure A.1 — Design of tub for vials
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Annex B
(informative)

Design of nest

Figure B.1 shows a schematic design of a nest, not reflecting the actual cavities and features to hold the
vials in the cavities and the dimensions for the format A and format B.

A

($oooobooo$

O000OODOOO0
O000QCO0OO0O0
QQQ.Q_QQO_O_Q_O_

>O000Q00000™]
OOOOO%OOOO

OOOOjDOOOOO

0000000000
0000000000
$oooqoooo$

Key
A 229 mmto 238 mm
B 189 mm to 199 mm

NOTHE 1  Concerning the cavities, the geometry and design differ from manufacturer to manufact

NOTHE 2 These dimensions represent a range of nominal values that reflect the current mar
Nominal dimensions and toleranges are subject to agreement between the manufacturer and the cu

NOTHE 3 Dimensions refer-to material before sterilization or other treatment as for examplg¢

decofptamination.

Figure B.1 — Design of nest for vials

Lrer.

ket situation.
stomer.

washing or
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Annex C
(informative)

Design of tray

Figure C.1 shows a schematic design of a tray, not reflecting the actual design and cavities and the
nominal dimension of tray.

C

A 377 mmifto 381 mm
B 219 mmito 225 mm
C 8mmto|l3 mm
D 8 mmto|l3 mm

NOTE1 Tlese dimensions reprfesent a range of nominal values that reflect the current market situgation.
Nominal dimgnsions and tolerances are subject to agreement between the manufacturer and the customer.

NOTE 2 Dimensions refer~to material before sterilization or other treatment as for example washipg or
decontaminafion.

Figure C.1 — Design of tray
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Annex D
(informative)

Schematic illustrations of examples for the orientation of tubs or
trays within the protective bag

or trpys within the protective bags. The long
long dimension of the protective bag.

- : mplesfor-the-orientation of tubs
dimension of the tub o

r tray should be aligned with the

For the dimensions of tubs and trays, see Annex A and Annex C.

£

: R 1

Key
1 tub ortray
2 protective bag

Figure D.1 — Example 1— Top web porous material

Key
1  tubortray
2 protective bag

Figure D.2 — Example 2 — Header bag upwards
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Key

2019(E)

1  tub or tray

2 protective bag

NOTE Th

Figures D.1 apd D.2 and can have an impact on sterilization cycles.

Key

1 tubortray
2 protectiye bag

1s configuration reduces the permeability for sterilization gases versus the configuratipn in

Figure D.3 — Example 3 — Header bag downwards

NOTE He¢ader bag or reel bag windows are located pn top of each other to allow for sufficient permeapility

for sterilization gases and air.

Key

1 tubortray

Figure D.4 — Example 4 — Double bag upwards

2 protectiv

€ bag

NOTE Header bag or reel bag windows are located on top of each other to allow for sufficient permeability
for sterilization gases and air.

14

Figure D.5 — Example 5 — Double bag downwards
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Key
1 tubortray

2 rotective bag

Figure D.6 — Example 6 — Double reel bag
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Annex E
(informative)

Sample preparation for endotoxin and particulate determination

E.1 Endotoxins

E.1.1 General

The sample

preparation for endotoxin determination is based on the following documents;

— USP <141>;

— USP <853>;

— AAMIS

['72:2011;

— USP <660>.

E.1.2 Matferials and equipment

E.1.2.1 Sty

E.1.2.2 Sty

E.1.2.3 En
extraction fl

D«

Lid having a temperature of (37 1) °C or at least room temperature.

E.1.2.4 Shaker.

E.1.2.5 Endotoxin-free container.

E.1.3 Pro

E.1.3.1 Pr
work in a co|

E.1.3.2 Filtthevialswithextractionrflutduptothe fiting volunmre-that s the 9696 of the brimfutcap

of the vial.

cedure

ntrolled environment, e.g. ISO 5 according to ISO 14644-1.

E.1.3.3 Close the vials with the stopper (E.1.2.2).

E.1.3.4 Store the filled and closed vials for not less than 1 h at room temperature.

E.1.3.5 Shake the vials vigorously for 10 min on a horizontal shaker (or similar device).

erilized vials (i.e. sterilized by ethylene oxide ot‘moist heat), not less than 3 and not
than 10 vials

hpper, endotoxin-free or has a defined maximum endotoxin level (e.g. by product certifi

dotoxin-free water of injection-or Limulus Amebocyte Lysate (LAL) reagent

btect theendotoxin-free container from environmental contamination until analyse

more

fate).

acity

E.1.3.6 Dispense the contents of the vials into endotoxin-free container by means most appropriate for
vial opening/dispensing at minimized risk for cross contamination.

16
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