INTERNATIONAL

ISO

STANDARD 16671

First edition
2003-05-01

Ophthalmic implants — Irrigating
solutions for ophthalmic 'surgery

Implants ophtalmiques — Solutions.d'irrigation pour la chirt
ophtalmique

rgie

—_— Reference number
= — ISO 16671:2003(E)

©1S0 2003


https://standardsiso.com/api/?name=56e11c1718365de29dd27517818f4624

ISO 16671:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=56e11c1718365de29dd27517818f4624

ISO 16671:2003(E)

Contents Page
0T =NV o iv
1 8T e o - 1
2 NOIrMAtiVe FEfErENCES ...t rr e ee s n s e e ee s n e e e e sne e e e s nne e e e nnenensnnennann 1
3 Terms and definitioNs ... ..o e 2
4 Intended PerformManCe .......cccccvvicccccceirie e ssrrr e mnne e e e e s ss s s s snmn g ha e e s e e e e e enn s s nmnnns 2
5 Design attribUtes..........oeeeeeiememeeeeee e sadhens s s g s 2
6 Design evaluation ... T e s 4
7 85T (=Y ] 22 o o e SR [ 5
8 Product stability ..........cccciiiiimiinii g 6
9 L T3 = Ve |1 ' S S N N 6
10 Information supplied by the manufacturer.................cc b i e 6
Anngx A (informative) Example of a suitable method for pH:measurement and buffer capacity

determination ... T e 8
Anngx B (normative) Particulate contamination: visible particulates ..........ccccecvmrinciinnnnciccn e, 9
Annjx C (informative) Light obscuration test method for particulate contamination: subvisiple

9= 1T o] = e SN 10
Anneéx D (informative) Microscopic test method for particulate contamination: subvisible p3articles .... 12
Anneéx E (normative) Intraocular irrigationitest..........cccoooiiccccciiin e e 17
Annéx F (informative) Clinical investigation..........cccccciiiiiiccccscriiis e sssrr e e e e e s s s e 18
(=10 [T oTe T ] 3 )72 v A 21
© IS0 2003 — All rights reserved iii


https://standardsiso.com/api/?name=56e11c1718365de29dd27517818f4624

ISO 16671:2003(E)

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
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Scope
nternational Standard defines requirements with regards to safety for the intended perform
ites, preclinical and clinical evaluation, sterilization, product packaging, product label
nation supplied by the manufacturer.

nternational Standard applies to ophthalmic irrigating solutions (OISs), used during ophtha

Normative references
following referenced documents are indispensable for«the application of this documen
bnces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

0993-1:—"), Biological evaluation of medical devices — Part 1: Evaluation and testing
0993-2:1992, Biological evaluation of medical devices — Part 2: Animal welfare requiremen
1607:2002, Packaging for terminallysterilized medical devices

3408-1:1998, Aseptic processing ‘of health care products — Part 1: General requirements

4155-1, Clinical investigation of medical devices for human subjects — Part 1: General requ

4155-2, Clinical investigation of medical devices for human subjects — Part 2: Clinical

4630:1997s-Non-active surgical implants — General requirements
4971-1:1998, Medical devices — Risk management — Part 1: Application of risk analysis

5223:2000, Medical devices — Symbols to be used with medical device labels, labelling an|

e solutions do not provide any primary immunological, pharmacological’or-metabolic functior].

ance, design
ing and the

Imic surgery.

t. For dated
b referenced

(s

irements

investigation

d information

to be

supplied

EN 868-1:1997, Packaging materials and systems for medical devices which are to be sterilized — Part 1:
General requirements and test methods

EN 1041:1998, Information supplied by the manufacturer with medical devices

EN 12442-1:2000, Animal tissues and their derivatives utilized in the manufacture of medical devices —
Part 1: Analysis and management of risk

1) To be published. (Revision of ISO 10993-1:1997)
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3 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

3.1

delivery system

sealed container in which the product is supplied and any additional components provided to introduce the
product into the eye

3.2

ophthalmic irrigating solution (OIS)
aqueous solgtion that s physiotogicatty compatibie withthe intraocutar environmentandfunctions sofgly by
mechanical means

NOTE It loes not provide any primary immunological, pharmacological or metabolic function.

4 Intendpd performance
The intended performance of the product shall be defined by the manufacturer. The intended performjance
shall include the general requirements for the intended performance of non-active,surgical implants outlifed in
ISO 14630.
The extent tp which the intended performance has been achieved shall*be determined, taking into acfount

published standards, published clinical and scientific literature, validated'test results, preclinical evaluatiop and
clinical trials.

5 Design attributes

5.1 General

The general fequirements for non-active surgicalimplants outlined in ISO 14630 shall apply.

5.2 Conceéntration of the components

The concentfation of each component material in the finished product shall be determined and documgnted,
and the condentration of each component shall be expressed as weight of material per unit volume of sollition.
Since the tegting methodology may affect the actual concentration reported, the standard physical or chemical
techniques (tilized shall be_described and documented. Wherever possible, components shall comply with
stated comp¢ndial standards.

5.3 Watern used

The purity oflthe~v
5.4 Characterization of the finished product

5.4.1 General

The manufacturer shall describe and document the physical characteristics that affect the performance of the
OIS efficacy in ophthalmic surgery.

NOTE These physical properties should be measured at the conditions expected and relevant at the time of use.

2 © 1SO 2003 — Al rights reserved
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5.4.2 pH and buffering capacity

The pH of the finished product shall be determined and documented with a calibrated pH meter at
25°C+2°C.

NOTE The pH of the product should be close to that of the aqueous humour (pH 7,38) in order to prevent damage to
the corneal endothelial cells. In vitro studies have shown that the pH range tolerated by the endothelium narrows as
exposure time increases.

A suitable method shall be used to determine buffering capacity. An example of a suitable method is given in
Annex A. The products shall be classified as in Table 1.

Table 1 — Classification according to pH and buffering capacity

Group Base :or:cf;;zr;g? pc|:a|)pacity Acid l(on:gf;.lr;grj F;:z;))acity bH range
Ess¢ntially unbuffered <0,0005 < 0,004 5,5 to 8,5
Modgrately buffered 0,000 5 to 0,005 0,004 to 0)04 b,7 to 8,2
Buffered > 0,005 >'0,04 7,2t07,6

5.4.3] Chemical and biological contaminants

Potentially hazardous chemical or biological contaminants ‘and impurities shall be determingd by a risk
analysis. For raw materials of biological origin, these contaminants may include proteins, nugleic acids or
other] biological materials. Contaminants of the finished product that are potentially hazardous|either to the
tissugs of the eye or systemically, shall be identified, whenever possible, and their concentrptions in the
finished product reported.

Contaminants shall be determined using sfandard analytical methods when available, and all mpethods shall
be d¢scribed. Limits for identified contaminants shall be set and included. Testing for the biological effects of
thesg contaminants during evaluation of’biological safety may be required if the risk analysis fletermines it
necegsary.

5.4.4) Osmolality
The manufacturer shall 'determine and document the osmolality range of the OIS. Osmolality of the finished

proddict shall be not-ess than 200 mosm/kg or greater than 400 mosm/kg. Osmolality shall b¢ determined
using either a vapourpressure osmometer or a cryoscopic osmometer.

5.4.5| Spectral'transmittance

The ppectral transmittance of the finished product shall be recorded over the range 300 nm fo 1 100 nm.
Results=shall he presented graphir‘nlly7 plnﬂing % transmission qgnian quplpngfh

5.4.6 Particulates

5.4.6.1 General

There is a potential for adverse events to take place as a result of particles of certain sizes and characteristics
in the finished product.

Particulate contamination of OISs consists of extraneous, mobile undissolved particles other than gas bubbles,
unintentionally present in the solutions.

© 1SO 2003 — Al rights reserved 3
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A risk assessment shall evaluate the potential for contamination by, or formation of, particulates in the product
during manufacture as well as the conditions expected during transport and storage, and during use of the
product and the hazards associated with these.

In multi-component products (i.e. where there are two or more separate parts of a product that have to be
mixed prior to use) tests shall be applied to the mixed product.

5.4.6.2 \Visible particles

The OIS shall be essentially free of visible particles. The method described in Annex B shall be used to

determine thi

S.

5.4.6.3 S\lbvisible particles

Either the light obscuration test method given in Annex C or the microscopic test method given-in Annex D
shall be used to determine the subvisible particulate level for OISs with the corresponding limits of [each
method as given below.

The following limits shall apply for the light obscuration test method described in Anpex-C:

— No morg than 50 particles equal to or greater than 10 um per ml of OIS;

— No morg than 5 particles equal to or greater than 25 pm per ml of OIS;

— No morg than 2 particles equal to or greater than 50 um per ml 6f QIS.

The following limits shall apply for the microscopic test method, of>Annex D:

— No morg than 25 particles equal to or greater than 10_um per ml of OIS;

— No morg than 2,5 particles equal to or greater than 25 um per ml of OIS;

— No morg than 1 particle equal to or greaterthan 50 um per ml of OIS.

NOTE THe light obscuration test method-~0f /Annex C is based on light blockage. Amorphous, semiliquid or othg¢rwise
morphologically indistinct materials contribute’to light obscuration and therefore contribute to the particle count. In the
microscopic tgst method of Annex D, amorphous, semiliquid or otherwise morphologically indistinct materials appéar as
stain or discolouration on the surface ‘of the membrane filter, and are not counted as particles. To compensate for this
difference, the limits for the microscopic test method are one half those for the light obscuration method.

6 Design evaluation

6.1 General

The OIS shall be evaluated to demonstrate that the intended performance is achieved. The requirements for

evaluation of

6.2 Precli

6.2.1

non-active implants outlined in ISO 14630 shall apply.

nical evaluation of biological safety

General

The procedure for evaluation of biological safety of an OIS shall commence with an assessment of risk,
carried out and documented in accordance with ISO 14971-1. The results of the risk analysis shall determine
the tests required to evaluate the biological safety of the OIS.

© 1SO 2003 — Al rights reserved
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For OISs containing material of animal origin the risk analysis and management requirements outlined in
EN 12442-1 shall apply.

NOTE 1

produ

cts.

During the risk assessment the manufacturer should take into account the interaction with other ophthalmic

For all OISs the requirements for evaluation of biological safety specified in ISO 10993-1 shall apply.

NOTE 2

Based upon the typical clinical applications, OISs are categorized as “Implant devices, tissue/bone”. The tests

for this and other categories of devices identified in Table 1 of ISO 10993-1:1997 are for guidance only. They do not
represent maximum or minimum test requirements.

NOTH
testin
undug

In ad
tests

6.2.2

The
(LAL
a bad

6.2.3

If the
intrag
acco
welfg

The @nimal testing shall mirror the intended-€linical use as closely as possible.

The
ophth
been
shall
the a

The
Base
pach

The
be eX

3 It may be possible to combine biocompatibility tests, thereby reducing the number of anima
j. Multiple tests can be conducted simultaneously in a single animal provided that the test animal.isn
pain or distress.

dition to the biocompatibility tests identified in ISO 10993-1 and by the risk analysis, all of
shall be considered in the selection of tests to evaluate the biological safety of-an OIS.

Bacterial endotoxins test

DIS shall be evaluated for the presence of bacterial endotoxins @sing the Limulus Ameb
test, in accordance with USP 24 [ or an equivalent, validated-{est procedure. Any product
terial endotoxin limit of 0,5 endotoxin units (EU) per ml fails the\test.

Intraocular irritation and inflammation

risk assessment indicates that it is necessary to, undertake tests for intraocular irritation,
cular pressure and other local events, such dests shall be conducted in a suitable anin
dance with Annex E. The choice of animal ‘species shall be justified and documented
re requirements as described in ISO 10993-2 shall apply.

btudy design should assess the.intraoperative and postoperative ocular irritation and inflam
almic surgery, with comparative use of the OIS under evaluation and a control OIS that
proven to be non-irritating ,and non-inflammatory in clinical use for five years. The volume
simulate the intendeduse, accounting for ocular volume differences between the human ey
nimal model.

bost-surgical jrfitation and inflammation shall be monitored and graded in accordance w
d upon the_risk management plan, appropriate evaluation at appropriate times may ing
ymetry and\slit lamp biomicroscopy. All adverse effects shall be documented.

DIS sshall show ocular irritation and inflammation results less than or equal to the control O
cluded from clinical use.

s required for
bt subjected to

the following

pcyte Lysate
that exceeds

nflammation,
hal model in
The animal

mation of the
has already
of OIS used
e and that of

th Annex E.
lude corneal

IS, or it shall

6.3

Clinical evaluation

If clinical evaluation and risk assessment identify the need for a clinical investigation, Annex F shall be
considered. In addition, the general requirements concerning clinical investigations of medical devices for
human subjects specified in ISO 14155-1 and ISO 14155-2 shall apply.

7 Sterilization

Whenever possible, the product shall be terminally sterilized in its final container. The requirements for

sterili

©1SO

zation of non-active surgical implants outlined in ISO 14630 shall apply.
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Ethylene oxide shall not be used to sterilize the OIS solution and, unless justified, not to sterilize the primary
container either. In case of justification and use for the latter, ethylene oxide and related contaminants may
diffuse into the solution, for which the following limits shall then apply:

— ethylene oxide: less than 20 pyg/ml

— ethylene chlorohydrin: less than 100 ug/mi

NOTE 1 It has been found that the requirements determining acceptable limits for ethylene oxide residuals specified in
ISO 10993-7 are inadequate for devices in contact with highly sensitive tissues, such as those of the eye. For this case
AAMI TIR No. 19 provides additional guidance to the application of ISO 10993-7.

For OISs that are not terminally sterilized, but aseptically processed, ISO 13408-1 shall apply. The prJ)cess
shall be dempnstrated to comply with a contamination rate limit of 103 by a validated media fill study:

NOTE 2 ISP 13408-1 specifies the general requirements for, and offers guidance on, processesy\programmes and
procedures fof the validation and control of aseptically processed health care products. ISO 13408-1particularly applies,
but is not limited to, the processing of aqueous solutions, and is thus relevant to the preparation of ‘OISs. Future parts of
that Internatiopal Standard will address specialized processes, such as filtration and lyophilizatien,

8 Product stability

The manufagturer shall define and state the shelf life of the product. Realdtime or accelerated shelf life tgsting
shall be performed to demonstrate that the finished product remains within specifications for a period ¢f the
labelled shelf life under expected conditions of transport and storage: Real time testing shall reflect nprmal
storage temperature and temperature fluctuations and the relative humidity shall be controlled Within
60 % + 20 %| In accelerated testing the temperature shall not exeeed 45 °C and the relative humidity shpll be
at least 40 %. The parameters that shall be followed during shelf life studies are the pH, osmolality, partigulate
levels, sterilify (using EP, JP or USP [5-8]), colour and clarity, plus any other factors identified by risk anflysis
as crucial to pafe use of the product.

The established shelf life of the OIS shall be-re-validated if a risk assessment identifies any chanpe in
manufacture|that may affect the stability of the product.

NOTE Changes in the composition of the product, source materials, material suppliers, manufacturing conditions,
including the gterilization process, package-design or package materials may affect the shelf life of the product.

9 Packaging

9.1 Protegtion fromidamage during storage and transport

The packaging requirements for medical devices outlined in ISO 11607 and ISO 14630 shall apply.

9.2 Maintenance-of sterility intransit
OISs shall be packaged in such a way that they remain sterile or below the contamination rate specified, as

applicable, within the limits specified for conditions of transport, storage and handling. The sterile packaging
requirements outlined in EN 868-1 shall apply.

10 Information supplied by the manufacturer
The general requirements for information provided by the manufacturer of medical devices specified in

EN 1041 shall apply together with the following particular requirements. Symbols may be used instead of text,
where appropriate. When symbols are used the requirements of ISO 15223 shall apply.

6 © 1SO 2003 — Al rights reserved
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The labelling shall contain information on whether the OIS is buffered and if so give information on the buffer
type and capacity.

If the product is vulnerable to damage by exposure to environmental elements, there shall be clear warning
signs on the shipping container.
NOTE The batch number and expiration date may be provided on a self-adhesive label.

A package insert shall be included within the storage container, provided in such a way that it can be removed
and read without damaging the sterile barrier.

The pririrom—infermation—reguired—on—the—sterage—container—package—insert—sterle—barrderand primary
contginer is listed in Table 2.
Table 2 — Information supplied by the manufacturer
Sterile .
Information Stora!ge P?ckage barrier (if Prlm?ry
container insert container
present)
Namnje of the manufacturer or authorized representative x X x x
Addfess of the manufacturer or authorized representative X X
Trade name of product X X x x
Brief description of the chemical composition of the product N o
and fthe volume supplied
Conflitions for storage x x
Indigations for use x
Conjra-indications for use x
Warpings, precautions and known interactions with other "
ocular products
Statement that the contents are for single use only X X x x
Statement “Sterile” and the method(s) of sterilization of the N N N N
product and primary container
Statement “Do not use if sterile barrier is breached” x x x
Expiration date X X x
Info:lr:ation on whether'the OIS is buffered and if so y
infofmation on the& buffer type and capacity
Buffering category (see Table 1) x
Batgh nUmber preceded by the word “LOT” X X X
NOTE - parent and the
required information can be read directly from the primary container without breaching the seal.
© 1SO 2003 — Al rights reserved 7
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Annex A
(informative)

Example of a suitable method for pH measurement
and buffer capacity determination

A.1 Gene

This annex g

A.2 Equip
A21

A.2.2  Stirn
A.2.3  Stirr

at

ment and reagents

10-ml burette, capable of accurately delivering titrant in 0,1 ml increments.

ng plate.

ng bar.

A.2.4 Sodijum hydroxide, 0,005 N volumetric standard.

A2.5 Hyd

A.3 Methg

Sodium hydr

ochloric acid, 0,01 N volumetric standard.

pdology

pxide and hydrochloric acid solutionsare prepared and standardized using compendial me

and diluted t

To a flask add 25 ml (V) of sample and with a calibrated glass pH electrode measure the pH (pH1). Usin

10 ml burett

Record the Jolume (73) of titrant added. Repeat with a second aliquot of sample using the NaOH volur

standard as
Calculate thg

Vi

the desired concentration prior to.use.

(A.2.1), add sufficient HCIl volumetric standard titrant to give a pH change of 1,0 pH unit

he titrant.
buffer capacity.using the following formula:

N

Vs x(pH

where N is th

2 —pH4)

e normality of the titrant in question.

ives an example of a suitable method for pH measurement and buffer capacity determination.

hods

g the

pH>).
hetric

Report both buffer capacity against acid and buffer capacity against base in units of mol/l per pH.

For solutions with significant buffer capacity, the sample volume may be adjusted to give a suitable volume of

titrant.

© 1SO 2003 — Al rights reserved
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Annex B
(normative)

Particulate contamination: visible particulates

B.1 General

The {est is intended to provide a simple procedure for the visual assessment of the OIS as rggards visible
partigles.

B.2 [Apparatus

The apparatus consists of a viewing station comprising:

B.2.1 a mat black panel, of appropriate size, held in a vertical position-
B.2.2 a non-glare white panel, of appropriate size, held in a verfical position next to the black panel.
B.2.3 an adjustable lamp holder, fitted with a suitable light.source and a suitable light diffuser

Any appropriate visible light source is acceptable, provided that the intensity of the illumination gt the viewing
pointlis greater than 2 000 Ix. Higher illumination is preferable for containers of coloured glass and plastic.

B.3 [Method

Remgpve any adherent labels from the{ container and wash and dry the outside. Gently swirl the container
ensufing that air bubbles are not infroduced, and observe and count visible particulates for 5 s in front of the
whitgl panel. Repeat the procedure-in front of the black panel. Document the sum of the countq for both the
whitg and the black panels as the_particulate contamination level of the OIS.

© 1SO 2003 — Al rights reserved 9
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Annex C
(informative)

Light obscuration test method for particulate contamination:

subvisible particles

C.1 Gene

This annex (¢
particles.

C.2 Appa

C.2.1 General

dl

escribes a light obscuration test method for particulate contamination in the case of.subV

ratus

The apparat

s is an electronic, liquid-borne particle counting system that uses a light-obscuration senso

isible

r with

a suitable sgmple feeding system. A variety of this type of devices is éemmercially available. The opé¢rator

needs to endure that the operating parameters of the instrumentation are appropriate to the required acc|
and precision of the test result. The operator needs to be adequatelytrained.

C.2.2 Sengor concentration limits

The apparat
which is gre

concentration limit is specified as that count level atiwhich coincidence counts due to simultaneous pres
re particles in the sensor view volume-comprise less than 10 % of the counts collected for 10 um

of two or mo
particles.

C.2.3 Sengor dynamic range

The dynamid
shall include

C.2.4 Particle-free water

Water to be ised isspassed through a filter having a porosity of 1,2 um or finer.

s used shall have a concentration limit to the maximum number of particles per ml iden
hter than the concentration of the particles’expected in the test specimen. The vendor-ce

range of the apparatus.used (range of size of particles that can be accurately sized and cou
the smallest particle size to be enumerated in the test article.

Liracy

ified,
tified
ence

nted)

C.2.5 Calik

ration

Calibrate the apparatus using dispersions of suitable spherical particles of known sizes between 10 ym and
25 uym in monodisperse suspensions. Disperse these standard suspensions in particle-free water to obtain an
appropriate concentration of particulates. Take care to avoid aggregation of particles during dispersion.

C.3 Methodology

C.3.1 General precautions

Carry out the test under conditions of limited particulate contamination, preferably in a laminar-flow cabinet.

10
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Very carefully wash the glassware and filtration equipment to be used, except for the membrane
warm detergent solution and rinse with abundant amounts of particle-free water to remove

filters, with a
all traces of

detergent. Immediately before use, rinse the equipment from top to bottom, outside and then inside, with

particle-free water.

Take care not to introduce air bubbles into the prepared sample to be examined, especially whe

n fractions of

the prepared sample are being transferred to the container in which the determination is to be carried out.

C.3.2 Control test

In order to check that the environment is suitable for the test, that the glassware is properly cleaned and that

the Water to be used is particle-free, carry out the following test. Determine the particulate con
5 samples of particle-free water each of 5 ml, in accordance with the method described below:
of particles of 10 um or greater exceeds 25 for the combined 25 ml, the precautions taken,for th
suffigient. Repeat the preparatory steps until the control test is passed.

C.3.3 Method
Multipacked OISs, which require mixing prior to use, are mixed as directédon the labelling t
thorough mixing of the separate components.

Mix the contents of the sample by slowly inverting the container 25-{ites. If necessary, carefull
sealing closure. Clean the outer surfaces of the container opening using a jet of particle-frg
remoje the closure, avoiding contamination of the contents. Eliminate gas bubbles by allowing
2 min.

Remgve four portions, each of 5 ml £ 0,2 ml and count the number of particles equal to or greatg
and P5 pm. Disregard the result obtained for the first portion, and calculate and document
number of particles for the prepared sample underexamination.

amination of
f the number
p test are not

Nus ensuring

remove the
e water and
to stand for

r than 10 ym
the average

© 1SO 2003 — Al rights reserved

11


https://standardsiso.com/api/?name=56e11c1718365de29dd27517818f4624

ISO 16671:2003(E)

Annex D
(informative)

Microscopic test method for particulate contamination:
subvisible particles

D.1 Intro

This test end
after collectiq
enumerate a
of a stain of
present a ge

D.2 Test apparatus

D.2.1 Micrs

Use a comp
constant tub
100 x + 10 x
minimum ny
attachment.
focus an eyq
entire circula

uction

merates subvisible, essentially solid, particulate matter in OIS products on a per-velume b
n on a microporous membrane filter. In performing the microscopic assay, no attempt’is m3
morphous, semiliquid or otherwise morphologically indistinct materials that haye the appea
discolouration on the membrane surface. Such materials show little or ng-surface relie
atinous or film-like appearance.

f

bscope
bund binocular microscope that corrects for changes insinterpupillary distance by maintaini
e length, and with an objective and eyepiece combination that provides a magnificati
The lense has 10 x nominal magnification, a, planar achromat or better in quality, W
merical aperture of 0,25. In addition, the lense is compatible with an episcopic illum
The eyepieces have 10 x magnification. In-addition, one eyepiece is designed to accep
piece graticule. The microscope has a méchanical stage capable of holding and traversin
I area of a 25 mm or 47 mm membranefilter.

Two illumina
oblique illum|
microscope.
be equipped

D.2.3 Circ

Use a circul
that the sizin

The large ¢

ors are required. One is_dn)external, focusable auxiliary illuminator adjustable to give inc
nation at an angle of 10°_to 20°. The other is an episcopic brightfield illuminator built in

oth illuminators have sufficient capacity to provide a bright, even source of illumination ang
with blue daylight filters to decrease operator fatigue during use.

lar diameter-graticule

r diameter graticule (see Figure D.1) matched to the microscope objective and eyepiece
circles*are within 2 % of the stated size at the plane of the stage.

asis,

de to
ance

and

ng a

bn  of

ith a

nator

and

g the

ident

o the

may

such

oV).

Transparent and black circles having 10 yum and 25 ym diameters at 100 x are provided as comparison scales
for particle sizing.
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Figure'D.1 — Circular diameter graticule

D.2.4 Micrometer

Use & stage micrometer, graduated in 10 um increments and certified by an appropriate standarg

D.2.5 Filtration apparatus

izing agency.

21 mm. The
bel screen or
ce, a solvent
essures from
dark grey, of

suitabte
the membrane fllters

D.3 Method
D.3.1 Preparation details

D.3.1.1 Test environment

ps to handle

A laminar flow hood or other laminar airflow enclosure, having a capacity sufficient to envelope the area in
which the analysis is prepared, with HEPA-filtered air having not more than 100 particles (0,5 ym or larger)/ft3
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(3 500 particles/m3). For the blank determination, supply a 50 ml volume of filtered-distilled or deionized water.
Apply vacuum, and draw the entire volume of water through the membrane filter. Remove the membrane from
the filter funnel base, and place atop a strip of double-sided tape in a Petri slide or Petri dish. After allowing
the membrane to dry, examine it microscopically at a magnification of 100 x. If not more than 20 particles
10 um or larger in size and 5 particles 25 ym or larger are present within the filtration area, the background
particle level is sufficiently low for performance of the microscopic assay.

Throughout this procedure, it is preferable to use powder-free gloves and thoroughly cleaned glassware and
equipment. Prior to conducting the test, clean the work surfaces of the laminar flow enclosure with an
appropriate solvent. Rinse glassware and equipment successively with a warm, residue-free solution of
detergent hot water filtered- d|st|IIed or deionized water and flltered |sopropyl alcohol. Pr|or to use, filter the

H in a
o the

D.3.1.2 Migroscope preparation

rated
ht so

Place the auxiliary illuminator close to the microscope stage, focusing the illumihator to give a concent
area of illumination on a filter membrane positioned on the microscope stage’,, Adjust the illuminator heig
that the angle of incidence of the light is 10° to 20° to the horizontal. Use)the internal episcopic brigitfield
illuminator with fully-opened field and aperture diaphragms. Centre“the lamp filament, and focu$ the
microscope pn a filter containing particles. Adjust the intensity of reflected illumination until particlep are
clearly visible and show pronounced shadows. Adjust the intensity: of episcopic illumination to the lpwest
setting, then|increase the intensity of the episcopic illumination untit shadows cast by particles show the|least
perceptible decrease in contrast.

D.3.1.3 Operation of circular diameter graticule

The relative prror of the graticule is initially determined with a certified stage micrometer. To accomplish this,

align the gra
using as larg
GSD, comp4

GS

[«

\

100

A relative err
circular diam
to the 10 ym
the particle g
view (the lar
reference cir

icule micrometer scale with the stage micrometer so that they are parallel. Compare the s
e a number of graduations on each as possible. Read the number of graticule scale divis
red to stage micrometer divisions, SMD. Calculate the relative error using the formula:

D-SMD
BMD

pr to within + 2/%:-is acceptable. The basic technique of measurement applied with the use
eter graticulelis-to mentally transform the image of each particle into a circle and then comp
and 25 pm\Qgraticule reference circles. The sizing process is carried out without superimp
n the reference circles; particles are not moved from their locations within the graticule fi

ales,
ions,

Df the
are it
psing
pld of

e circle) for comparison to the reference circles. Use the inner diameter of the clear grati
Cles to S|ze white and transparent partlcles Use the outer dlameter of the black opaque gra i

reference cir

linear scale is located at the bottom of the f|eId of V|ew brlnglng the gratlcule into sharp focus by adjustlng the
right-hand eyepiece dioptre ring while viewing an out-of-focus specimen. Focus the microscope on a
specimen, looking through the right-hand eyepiece only. Then, looking through the left-hand eyepiece, adjust
the left-hand eyepiece dioptre to bring the specimen into sharp focus.

D.3.1.4 Preparation of filtration apparatus

Wash the filtration funnel, base and diffuser in a solution of liquid detergent and hot water. Rinse with hot
water. Apply a second rinse with filtered-distilled or deionized water using a pressurized jet of water over the
entire exterior and interior surfaces of the filtration apparatus. Repeat the pressurized rinse procedure using
filtered isopropyl alcohol. Finally, using the pressurized rinser, rinse the apparatus with filter distilled or
deionized water.
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Remove a membrane filter from its container, using ultracleaned blunt forceps. Use a low pressurized stream
of filtered purified water to wash both sides of the filter thoroughly by starting at the top and sweeping back
and forth to the bottom. Assemble the cleaned filtration apparatus with the diffuser on top of the filtration base,
placing the clean membrane filter on top of the diffuser. Place the funnel assembly on top of the filtration base,

and lock it into place.

D.3.2 Test procedure

D.3.2.1

Test preparations

Prepare the test specimens in the following sequence. Outside of the laminar enclosure, r

emove outer

closu
filter

contg
gene
withd
may

orad

The
batch
volun
may

For {
solut
the in
of an

D.3.2

Thor
the g
open
indivi

Tran
vacu
portig

After
filter

befor
funne

res, sealing bands and any loose or shedding paper labels. Rinse the exteriors of the(go
distilled or deionized water as directed under D.3.1.1. Protect the containers from)¢
mination until analysed. Withdraw the contents of the containers under test in a mianner

rate particles that could enter the sample. Contents of containers with remoyable stop
rawn directly by removing the closures. Sampling devices having a needle to penetrate the
hlso be used. Products packaged in flexible plastic containers may be sampléd)by cutting th
Mministration port tube, or a corner, from the unit using a suitably cleaned razor blade or sciss

humber of test specimens should be adequate to provide a statisticallySound assessment

or other large group of units represented by the test specimens)meets or exceeds the
ne in the container is less than 25 ml, test a solution pool of 10er more units. Single small-
be tested if the individual unit volume is 25 ml or more. For large‘volume solutions, single un

mall-volume solutions containing a volume of 25 ml er.more and tested singly and for
ons, the entire solution volume is tested. For large-volume solutions or for small-volume so
dividual unit volume is 25 ml or more, fewer than 40 'single units may be tested, based on
appropriate sampling plan.

.2 Product determination (liquid preparations)

bughly mix the units to be tested by.igverting them 20 times. Open the units in @ manner cg

eneration of the lowest possible numpers of background particles. For products less than 25
and combine the contents of 10 or more units in a cleaned container. Filter large-

dually. Small-volume units havihg a volume of 25 ml or more may be filtered individually.

sfer to the filtration funnel*the total volume of a solution pool or of a single unit, as applicab
Im. If the volume of-selution to be filtered exceeds the volume of the filtration funnel, add
n of the solution until-the entire volume is filtered.

the last addition”of solution, begin rinsing the walls of the funnel by directing a low-pressu
Histilled, or.d€ionized water in a circular pattern along the walls of the funnel, and stop rinsi
e the volume falls below about one-fourth of the fill level. Maintain the vacuum until all the
| is gone.

Rem

ntainers with
nvironmental
east likely to
bers may be
unit closure
e medication
ors.

of whether a
limits. If the
volume units
its are tested.

arge-volume
utions where
the definition

nsistent with
ml in volume,
olume units

e, and apply
stepwise, a

re stream of
ng the funnel
liquid in the

cuum off and

bve‘the filtration funnel from the filtration base while mnin’rnining vacuum _then turn the va

remove the filter membrane using blunt forceps. Place the filter in a Petri dish or similar container, secure it in
place with double-sided tape and label with sample identification. Allow the filter to air-dry in the laminar-flow
enclosure with the cover ajar.

D.3.3 Enumeration of particles

D.3.3.1

General

The microscopic test described in this section is flexible in that it can count, in particles per ml, specimens
containing 1 particle per ml as well as those containing significantly higher numbers of particles per ml.
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D.3.3.2 Total count procedure

In performance of a total count, the graticule field of view (GFOV) defined by the large circle of the graticule is
ignored, and the vertical cross hair is used. Scan the entire membrane from right to left in a path that adjoins
but does not overlap the first scan path. Repeat this procedure, moving from left to right to left until all particles
on the membrane are counted. Record the total number of particles that are 10 um or larger and the number
that are 25 um or larger, calculate the particle count, in particles per ml, for the units tested using the formula

P
V

where
P s tHe total number of particles counted;
Vv is tHe volume, in millilitres, of the solution tested.

Correct for tHe dilution factor, if applicable, to obtain the number of particles in the OIS as supplied.
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