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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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INTERNATIONAL STANDARD

ISO 16671:2015(E)

Op

hthalmic implants — Irrigating solutions for

ophthalmic surgery

1 Scope

This International Standard defines requirements with regards to safety for the intended performance,
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Normative references

he information supplied by the manufacturer.

International Standard applies to ophthalmic irrigating solutions (OIS), used during
bry. These solutions do not provide any primary immunological, pharmacdological, ¢
ion.

following documents, in whole or in part, are normatively referenced in this docunj
pensable for its application. For dated references, only«the edition cited applies. I
ences, the latest edition of the referenced document (including any amendments) appl

0993-1:2009, Biological evaluation of medical devices>+ Part 1: Evaluation and testing
lgement process

11607-1:2006, Packaging for terminally. Sterilized medical devices — Part 1: Requ
rials, sterile barrier systems and packaging systems

3408-1:2008 + Amd.1:2013, Asepticprocessing of health care products — Part 1: General 1
4155:2011, Clinical investigation of medical devices for human subjects — Good clinical p
4630:2012, Non-active surgical implants — General requirements

4971:2007, Medical-devices — Application of risk management to medical devices

15223-1:2012,+Medical devices — Symbols to be used with medical device labels, 1
Imation to besupplied — Part 1: General requirements

2442-1:2007, Medical devices utilizing animal tissues and their derivatives — Part 1: A
nanagement

EN1

ctlabelling,

ophthalmic
r metabolic

ent and are
For undated
es.

within a risk

0993-2:2006, Biological evaluation of medical-devices — Part 2: Animal welfare requirements

rements for

equirements

ractice

hbelling and

pplication of

D412:2008 + A1:2013, Information supplied by the manufacturer of medical devices

3 Terms and definitions

For the purposes of this document, 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
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ophthalmic irrigating solution

oIS

aqueous solution that is physiologically compatible with the intraocular environment and functions
solely by mechanical means

Note 1 to entry: It does not provide any primary immunological, pharmacological, or metabolic function.

3.3

primary container
container providing mechanical and microbiological protection of the content

34

sterile bary
minimum p,
productatt

[SOURCE: IS

3.5
storage con
part of the

ier system

he point of use

0/TS 11139:2006, 2.44]

tainer
packaging intended to protect the device during transport and storage, containin

sterile barrier

4 Intend

The general
ISO 14630 s

This Internd
environme

|
The manufa

chemical co

ed performance

requirements for the intended performance of‘tion-active surgical implants specifi
hall apply.

tional Standard describes non-solid medical devices which are compatible with the o
, used to rinse the ocular surface or intraocular spaces and structures.

turer shall describe and documeritthe functional characteristics of the OIS in terms
mposition and physical properties; the intended surgical applications, the conditions g

and effects fipon ocular tissues, with particular regard to safety.

The intendd
clinical and
investigatio

d performance shall bé determined taking into account published standards, publ

1S.

5 Design attributés

5.1 Gene

ral

ackage that prevents ingress of microorganisms and allows aseptic presentation of the

b the

bd in

rular

of its
fuse

shed

scientific literature, walidated test results, pre-clinical and clinical evaluation, and clinical

The general

requirements for non-active surgical implants outlined in ISO 14630 shall apply.

All testing requirements specified below shall be performed with finished, sterilized product, ready for
release. Any analytical methods utilized shall be validated.

NOTE

routine quality assurance/control programme.

5.2 Concentration of the components

Tests described herein are intended to apply when qualifying materials and not necessarily as a

The identification of potentially hazardous chemical or biological contaminants shall be determined
by a risk analysis. For raw materials of biological origin, these impurities can include proteins, nucleic
acids, or other biological materials. Contaminants of the finished product derived from the source
materials or from the manufacturing process, such as cross-linking agents and antioxidants, that are
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potentially hazardous to the tissues of the eye, or systemically, shall be identified, whenever possible,
and their concentration in the finished products be reported.

Contaminants shall be determined using standard analytical methods when available, and all methods
shall be described. Limits for identified contaminants shall be set and documented. Testing for the
biological effects of these contaminants during evaluation of biological safety may be required if the
risk analysis determines it necessary.

The concentration of each component material in the finished product shall be determined and
documented, and the concentration of each component shall be expressed as weight of material per
unit volume of solution. Since the testing methodology can affect the actual concentration reported,
the standard yh_yoi\,a} or-chemteat tcuhuiquco ttiized—shat-be-deseribedand-doeunmented. Wherever

possible, components shall comply with stated compendial standards.

5.3 | Water used

The purity of the water used shall be Water for Injections (see Reference [3]).
5.4 | Characterization of the finished product

5.4.1 General

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

These physical properties should be measured at the conrditions expected and relevant at the¢ time of use.

5.4.2 pH and buffering capacity

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

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

A suftable 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

Base buffering capacity Acid buffering capacity
xip (mol/1 per pH) (mol/1 per pH) IpH range
Esseptidlly'unbuffered <0,0005 <0,004 b,5 to 8,5
Moderatelybuffered 0,000-5-+6-0;005 0,004-+e-0;04 H,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 determined by a risk
analysis. For raw materials of biological origin, these contaminants can include proteins, nucleic acids or
other biological materials. Contaminants of the finished product that are potentially hazardous either
to the tissues of the eye or systemically, shall be identified, whenever possible, and their concentrations
in the finished product reported.

Contaminants shall be determined using standard analytical methods when available, and all methods
shall be described. Limits for identified contaminants shall be set and included. Testing for the biological

© IS0 2015 - All rights reserved 3
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effects of these contaminants during evaluation of biological safety may be required if the risk analysis
determines it necessary.

5.4.4 Osmolality

The manufacturer shall determine and document the osmolality range of the OIS. Osmolality of the
finished product shall be not less than 200 mosm/kg or greater than 400 mosm/kg. Osmolality shall be

determined

using either a vapour pressure osmometer or a cryoscopic osmometer.

5.4.5 Spectral transmittance

The spectral transmittance of the finished product shall be recorded over the range 300 nm to 1 10

j

Results sha

5.4.6 Par
5.4.6.1 G¢
There is a

characterisf

Particulate

bubbles, unintentionally present in the solutions.

A risk asses
the product
during use

In multi-con
be mixed pr

5.4.6.2 Visible particles

The OIS sha
determine t

5.4.6.3 Sy

Either the |
Annex D sh
limits of ead

The followiy

be presented graphically, plotting % transmission against wavelength.
Liculates

tneral

potential for adverse events to take place as a result of particles of certain sizeg
ics in the finished product.

contamination of OIS consists of extraneous, mobile undissolved particles other tha

sment shall evaluate the potential for contamination by, or formation of, particulat
during manufacture as well as the conditions expécted during transport and storage
f the product and the hazards associated with these.

hponent products (i.e. where there are two\or more separate parts of a product that ha
jor to use) tests shall be applied to the niixed product.

1 be essentially free of visible particles. The method described in Annex B shall be us
his.
b-visible particles

ght obscurationfest method given in Annex C or the microscopic test method giv
hll be used to determine the sub-visible particulate level for OIS with the correspor
h method ds-given below.

1g limitsshall apply for the light obscuration test method described in Annex C:

nm.

and

L gas

es in
and

ve to

ed to

bn in
1ding

not mor

efhan 50 particles equal to or greater than 10 pm per ml of OIS;

— not more than 5 particles equal to or greater than 25 pm per ml of OIS;

— not more than 2 particles equal to or greater than 50 pm per ml of OIS.

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

— not more than 25 particles equal to or greater than 10 pm per ml of OIS;

— not more than 2,5 particles equal to or greater than 25 pm per ml of OIS;

— notmore than 1 particle equal to or greater than 50 um per ml of OIS.
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NOTE The light obscuration test method of Annex C is based on light blockage. Amorphous, semi-liquid or
otherwise morphologically indistinct materials contribute to light obscuration and therefore contribute to the
particle count. In the microscopic test method of Annex D, amorphous, semi-liquid or otherwise morphologically
indistinct materials appear 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
for e

6.2

6.2.1

The
risk,
detel

For (
inIS

Duri
opht

For a
NOT]H
The t
They

NOTH

required for testing. Multiple tests' can be conducted simultaneously in a single animal provided

anim

In ad
folloy

6.2.2

The
(LAL

DIS shall be evaluated to demonstrate that the intended performance is achieved. Théryd
paluation of non-active implants outlined in ISO 14630 shall apply.

Preclinical evaluation of biological safety

General

procedure for evaluation of biological safety of an OIS shall commence with an as
carried out and documented in accordance with ISO 14971, The results of the risk a
‘'mine the tests required to evaluate the biological safety ofthe OIS.

IS containing material of animal origin the risk analysis'and management requireme|
D 22442-1 shall apply.

hg the risk assessment the manufacturer should take into account the interaction
halmic products.

11 OIS the requirements for evaluation of bielogical safety specified in ISO 10993-1 sha
1 Based upon the typical clinical applications, OIS are categorized as “Implant devices,
ests for this and other categories of devices identified in ISO 10993-1:2009, Table A.1, are for g
do not represent maximum or minimum test requirements.
2 It might be possible te~combine biocompatibility tests, thereby reducing the numbe

hl is not subjected to undue-pain or distress.

dition to the biocempatibility tests identified in ISO 10993-1 and by the risk analys
ving tests shall‘be’considered in the selection of tests to evaluate the biological safety

Bacterial endotoxins test

DIS shiall'be evaluated for the presence of bacterial endotoxins using the Limulus Amoeb
) test, in accordance with applicable pharmacopoeias or an equivalent validated tes

Pquirements

sessment of
halysis shall

nts outlined

with other

11 apply.

tissue/bone”.
uidance only.

r of animals
that the test

is, all of the
of an OIS.

bcyte Lysate
[ procedure.

Any

hraductthat aveandc ahactarial andaotasin o AFNE Do datacin Thatee (ET1) o o] £o11

5 the test.

6.2.3

P OOt Tt T AT C O O oo oo C e o T C O Ot O T T T UT U5, O Lo tOXTTIT Ot (O P o i roiT

Intraocular irritation and inflammation

If the risk assessment indicates that it is necessary to undertake tests for intraocular irritation,
inflammation, intraocular pressure and other local events, such tests shall be conducted in a suitable
animal model in accordance with Annex E. The choice of animal species shall be justified and
documented. The animal welfare requirements as described in ISO 10993-2 shall apply.

The animal testing shall mirror the intended clinical use as closely as possible.

The study design should assess the intraoperative and postoperative ocular irritation and inflammation
of the ophthalmic surgery, with comparative use of the OIS under evaluation and a control OIS that
has already been proven to be non-irritating and non-inflammatory in clinical use for five years. The
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volume of OIS used shall simulate the intended use, accounting for ocular volume differences between
the human eye and that of the animal model.

The post-surgical irritation and inflammation shall be monitored and graded in accordance with
Annex E. Based upon the risk management plan, appropriate evaluation at appropriate times can
include corneal pachymetry and slit lamp bio microscopy. All adverse effects shall be documented.

The OIS shall show ocular irritation and inflammation results less than or equal to the control OIS, or it

shall be excl

uded from clinical use.

6.3 Clinical evaluation

If clinical eV
considered.
for human s

7 Sterili

Whenever p
for sterilizaf

Ethylene ox
primary co
contamina

ethylen

ethylen

NOTE1 It
specified in [
eye. For this

For OIS that
shall be den

NOTE2 IS

and procedures for the validationand control of aseptically processed healthcare products. ISO 13

particularly
preparation
filtration and

8 Produ

l’llt

aluation and risk assessment identify the need for a clinical investigation, Annex E sh
[n addition, the general requirements concerning clinical investigations of medigcal de
ubjects specified in ISO 14155 shall apply.

zation

ion of non-active surgical implants outlined in ISO 14630 shall apply.

de shall not be used to sterilize the OIS solution and, unless justified, not to steriliz
tainer either. In case of justification and use for the ddtter, ethylene oxide and re
s can diffuse into the solution, for which the following\limits shall then apply:

e oxide: less than 20 pg/ml

e chlorohydrin: less than 100 pg/ml

has been found that the requirements determining acceptable limits for ethylene oxide resi
50 10993-7 are inadequate for devices in ¢ontact with highly sensitive tissues, such as those

ase AAMI TIR No. 19 provides additionalguidance to the application of ISO 10993-7.

are not terminally sterilized, butaseptically processed, [SO 13408-1 shall apply. The pr
onstrated to comply with a dentamination rate limit of 10-3 by a validated media fill st

D 13408-1 specifies the géneral requirements for, and offers guidance on, processes, progran
applies, but is not limited to, the processing of aqueous solutions, and is thus relevant t

bf OIS. Future parts of that International Standard will address specialized processes, sul
lyophilisation.

ct stability

11 be
vices

ossible, the product shall be terminally sterilized in its final container. The requirements

e the
lated

duals
bf the

hcess
udy.

hmes,
108-1
o the
ch as

f-life

The manufacturer shall define and state the shelf-life of the product. Real time or accelerated she
testing shall be’performed to demonstrate that the finished product remains within specifications for
a period of the labelled shelf-life under expected conditions of transport and storage. Real time testing
shall reflect normal storage temperature and temperature fluctuations and the relative humidity shall
be controlled within 60 % * 20 %. In accelerated testing the temperature shall not exceed 45 °C and the
relative humidity shall be at least 40 %. The parameters that shall be followed during shelf-life studies
are the pH, osmolality, particulate levels, colour and clarity, plus any other factors identified by risk
analysis as crucial to safe use of the product.

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

NOTE Changes in the composition of the product, source materials, material suppliers, manufacturing

conditions, including the sterilization process, package design or package materials, can affect the shelf-life
of the product.
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9 Packaging

9.1 Protection from damage during storage and transport

ISO 1667

1:2015(E)

The packaging requirements for medical devices outlined in ISO 11607-1 and ISO 14630 shall apply.

9.2

Maintenance of sterility in transit

OIS shall be packaged in such a way that they remain sterile during transport and storage. The sterile
packaging requirements outlined in ISO 11607-1 shall apply.

10 )

The
in EN
may
ISO 1

The]
buffe

If th
warl

The |

A pa
remd

The
prim|

Whe

5223-1 shall apply.

r type and capacity.

ing signs on the shipping container.

ary container is listed in Table 2.

nformation supplied by the manufacturer

peneral requirements for information provided by the manufacturer of medical devid
[ 1041:2008 + A1:2013 shall apply together with the following particular requiremerﬁ
be used instead of text, where appropriate. When symbols are uséd, the requlirements of

abelling shall contain information on whether the OIS is buffered and if so give inform

patch number and expiration date may be provided-on a self-adhesive label.

ckage insert shall be included within the storage container, provided in such a way t}
ved and read without damaging the sterile barrier.

minimum information required on the storage container, package insert, sterile

hever possible, symbols accordingito ISO 15223-1 should be used.

Table 2>~ Information supplied by the manufacturer

es specified

ts. Symbols

ation on the

e product is vulnerable to damage by exposure to environmental elements, there shall be clear

hat it can be

barrier and

Sterile bar-

Infopmation Stora.lge P.a ckage rier (if Prlm:slry
container | insert container
present)

Namg of the manufacturer or authorized representative x x xa x
Addiess of themdnufacturer or authorized representa- N "
tive
Tradp nain€ of product x x xa x
Brief description of the chemical composition of the prod- . .
uct and the volume supplied

Conditions for storage

Indications for use

Contra-indications for use

Warnings, precautions and known interactions with
other ocular products

Statement that the contents are for single use only

X

X

X

X

a2 The name of the manufacturer or authorized representative, trade name of product, batch number, expiration date
and sterility statement need to be provided on the sterile barrier only if it is not transparent and the required information
cannot be read directly from the primary container without breaching the seal.
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Table 2 (continued)

Sterile bar- .
. Storage Package . . Primary
Information . . rier (if .
container | insert container
present)

Statement “Sterile” and the method(s) of sterilization of N N “a «
the product and primary container
Statement “Do not use if sterile barrier is breached” x x x
Expiration date x xa x
Information on whether the OIS is buffered and if so .
information pon the buffer type and capacity
Buffering category (see Table 1) x
Batch numbgr preceded by the word “LOT” x xa x

a  The namg¢ of the manufacturer or authorized representative, trade name of product, batch numbern, expiration date
and sterility statement need to be provided on the sterile barrier only if it is not transparent and the(tequired information
cannot be reafl directly from the primary container without breaching the seal.

8 © IS0 2015 - All rights reserved
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Annex A
(informative)

Example of a suitable method for pH measurement and buffer

capacity determination

A1l

This
detel

A2

A.2.]

A.2.2

A.2.4

A.2.5

A3

Sodit
meth

Toa
the 1
unit
NaOl

Calcylate thedbuffer capacity using Formula (A.1):

General

Annex gives an example of a suitable method for pH measurement and, bufi
'mination.

Equipment and reagents
10-ml burette, capable of accurately delivering titrant in 0,1 1nl increments.
Stirring plate.
Stirring bar.
Sodium hydroxide, 0,005 N volumetric standard.
Hydrochloric acid, 0,01 N volumetrie.standard.

Method

im hydroxide and hydrochloric acid solutions are prepared and standardized using
ods and diluted to the deSived concentration prior to use.

lask add 25 ml (Vs) of sample and with a calibrated glass pH electrode measure the pH

(pH2). Record thevolume (Vi) of titrant added. Repeat with a second aliquot of samp
1 volumetric/standard as the titrant.

Vix N

!

er capacity

compendia

(pH1). Using

0 ml burette (A.2:.1))add sufficient HCI volumetric standard titrant to give a pH chanlge of 1,0 pH

le using the

(A1)

[ X{pH, —pH,)

where N is the normality of the titrant in question.

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.
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Annex B
(normative)

Particulate contamination: Visible particulates

B.1 General

The test is |ntended to provide a simple procedure for the visual assessment of the OIS asnregards
visible particles.

B.2 Appdratus

The apparatjus consists of a viewing station comprising:
B.2.1 a matblack panel, of appropriate size, held in a vertical position.
B.2.2 andn-glare white panel, of appropriate size, held in a vertical 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 approplriate visible light source is acceptable, provided that the intensity of the illuminatipn at
the viewing|point is greater than 2 000 Ix. Higher illumination is preferable for containers of colqured
glass and plpstic.

B.3 Method

Remove any|adherent labels from the container and wash and dry the outside. Gently swirl the container
ensuring that air bubbles are not intrpduced, and observe and count visible particulates for 5 s in front
of the white[panel. Repeat the procedure in front of the black panel. Document the sum of the counts for
both the whiite and the black panels as the particulate contamination level of the OIS.

10 © IS0 2015 - All rights reserved
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Annex C
(informative)

Light obscuration test method for particulate contamination: sub-

C1

This
visib|

C.2

visible particles

General

[Annex describes a light obscuration test method for particulate contamination inthe
le particles.

Apparatus

C.2.1 General

The
sens
The
ther

br with a suitable sample feeding system. A variety of thistype of devices is commercia

equired accuracy and precision of the test result. The.operator needs to be adequately

C.2.2 Sensor concentration limits

The

ppparatus used shall have a concentration limit to the maximum number of part

identified, which is greater than the concenfration of the particles expected in the test sp

vend

or-certified concentration limit is spécified as that count level at which coincidence c

case of sub-

hpparatus is an electronic, liquid-borne particle counting\system that uses a light{obscuration

ly available.

pperator needs to ensure that the operating parameteis-of the instrumentation are appropriate to

trained.

cles per ml
ecimen. The
unts due to

simulltaneous presence of two or more-particles in the sensor view volume comprise less than 10 % of

the ¢

punts collected for 10 um particles.

C.2.3 Sensor dynamic range

The

counfted) shall include the smallest particle size to be enumerated in the test article.

C.2.4 Particle-Afree water

Watdr to be used is passed through a filter having a porosity of 1,2 um or finer.

C.2.5 <Calibration

lynamic range of thé apparatus used (range of size of particles that can be accurate]y sized and

Calibrate the apparatus using dispersions of suitable spherical particles of known sizes between 10 um
and 25 pm in mono disperse 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.

C3

Method

C.3.1 General precautions

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

flow

cabinet.
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Very carefully wash the glassware and filtration equipment to be used, except for the membrane filters,
with a warm detergent solution and rinse with abundant amounts of particle-free water to remove 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 when
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
and that the
contaminati
below. If the
taken for th

C.3.3 Pro

Multipack O
thorough m

Mix the cont
the sealing

and remove
standing for

Remove fou
10 um and 2
average nun

cedure

xing of the separate components.

2 min.

ber of particles for the prepared sample under examination.

ned

water to be used is particle-free, carry out the following test. Determine the parcticulate
on of 5 samples of particle-free water each of 5 ml, in accordance with the method.described
number of particles of 10 um or greater exceeds 25 for the combined 25 ml, the precaufions
b test are not sufficient. Repeat the preparatory steps until the control test-is\passed.

[S, which require mixing prior to use, are mixed as directed on the{abelling, thus ensfiring

ents of the sample by slowly inverting the container 25 tinfes. If necessary, carefully remove
flosure. Clean the outer surfaces of the container opening using a jet of particle-free water
the closure, avoiding contamination of the contentsy Eliminate gas bubbles by allowing

- portions, each of 5 ml + 0,2 ml and count the number of particles equal to or greater|than
b5 um. Disregard the result obtained for thefirst portion, and calculate and document the

12
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Annex D
(informative)

Microscopic test method for particulate contamination: sub-
visible particles

D.1| General

This|test enumerates sub-visible, essentially solid, particulate matter in OIS produ¢tson a per-volume
basig, after collection on a micro porous membrane filter. In performing the/microscogic assay, no
atterpptis made to enumerate amorphous, semiliquid or otherwise morphologically indistir{ct materials
that have the appearance of a stain or discolouration on the membrane surface. Such materials show
littlejor no surface relief and present a gelatinous or film-like appearance!

D.2 | Test apparatus

D.2.1 Microscope

Use ja compound binocular microscope that corrects“for changes in interpupillary Histance by
mairtaining a constant tube length, and with an objective and eyepiece combination thaf provides a
magnification of 100x * 10x. The lens has 10x nominal magnification, a planar achromatfor better in
quality, with a minimum numerical aperture of 0,25 In addition, the lens is compatible with an episcopic
illunfinator attachment. The eyepieces have 10x magnification. In addition, one eyepiece is{designed to
accept and focus an eyepiece graticule. The:microscope has a mechanical stage capable offholding and
travégrsing the entire circular area of a 25\mm or 47 mm membrane filter.

D.2.2 Illuminators

Two [illuminators are required."One is an external, focusable auxiliary illuminator adjustable to give
incident oblique illumination at an angle of 10° to 20°. The other is an episcopic bright field illuminator
built|into the microscope(Both illuminators have sufficient capacity to provide a bright, evien source of
illunjination and can be€quipped with blue daylight filters to decrease operator fatigue dufing use.

D.2.3 Circulardiameter graticule

Use a circular diameter graticule (see Figure D.1) matched to the microscope objective dnd eyepiece
such|that the sizing circles are within 2 % of the stated size at the plane of the stage.

The large circle divided by crosshairs into quadrants is designated the graticule field of viiew (GFOV).
Transparent and black circles having 10 pm and 25 pm diameters at 100x are provided as comparison
scales for particle sizing.

D.2.4 Micrometer

Use a stage micrometer, graduated in 10 pm increments and certified by an appropriate
standardizing agency.

D.2.5 Filtration apparatus

Use a filter funnel suitable for the volume to be tested, having a minimum diameter of about 21 mm. The
funnel is made of plastic, glass or stainless steel. Use a filter support made out of a stainless steel screen
or sintered glass as the filtration diffuser. The filtration apparatus is equipped with a vacuum source,
a solvent dispenser capable of delivering solvents filtered at 1,2 um or finer retention rating at a range
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of pressures from 70 kPa to 550 kPa, and membrane filters (25 mm or 47 mm non-gridded or gridded,
black or dark grey, of suitable material compatible with the product, with a porosity of 1,0 pm or finer).
Use blunt forceps to handle the membrane filters.

Qo o®

O
o
o
e
QOoo®
4
||||||||||||||||n|n|n|u||||||||||||n||n|n||||||||||||||nn|u|u||||||||||||||||||||||n||||||||||||||||||||||||/
0 10 20 30 40 50 60 70*80 90 100
Key
1 GFOV [ircle 3 reference circles
2 cross hairs 4 linear scale
Figure D.1 — Circular diameter graticule
D.3 Method
D.3.1 Preparation details
D.3.1.1 Test environinent
A laminar flow hood or other laminar airflow enclosure, having a capacity sufficient to envelopg the
area in whith the analysis is prepared, with HEPA-filtered air having not more than 3 500 particles
0,5 um or I4rger per m3 (100 particles 0,5 pm or larger per ft3). For the blank determination, sypply

a 50 ml volume of filtered-distilled or deionised 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 100x. If not more than 20 particles 10 um or larger in size and
5 particles 25 pm 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-distilled or deionised water, and filtered isopropyl alcohol. Prior to use, filter
the distilled or deionised water and the isopropyl alcohol with filters having a porosity of 1,2 um or finer.
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Perform the rinsing under the laminar flow enclosure equipped with HEPA filters. Allow the glassware
and filtration apparatus to dry under the hood, upstream of all other operations. Preferably, the hood
is located in a separate room that is supplied with filtered air and maintained under positive pressure
with respect to the surrounding areas.

D.3.1.2 Microscope preparation

Place the auxiliary illuminator close to the microscope stage, focusing the illuminator to give a
concentrated area of illumination on a filter membrane positioned on the microscope stage. Adjust the
illuminator height so that the angle of incidence of the light is 10° to 20° to the horizontal. Use the
internal episcopic bright field illuminator with fully-opened field and aperture diaphragms. Centre the

lamp
illum
episq
until

D.3.]

The

accol
para
num
relat

[EnY

A rel
use (
and {
out Y
locat
Use t
Use {
the g
the f]
ring
right
diopf

D.3.]

filament, and focus the microscope on a filter containing particles. Adjust the intensity
ination until particles are clearly visible and show pronounced shadows. Adjust the
opic illumination to the lowest setting, then increase the intensity of the epiScopic
shadows cast by particles show the least perceptible decrease in contrast.

.3 Operation of circular diameter graticule

relative error of the graticule is initially determined with a, certified stage mic
mplish this, align the graticule micrometer scale with the stage micrometer so th
lel. Compare the scales, using as large a number of graduatiens on each as possib
per of graticule scale divisions, Ngsp, compared to stage micrometer divisions, Nsmp. (
jve error using Formula (D.1):

OONQD_Nﬂm
Nsmp

ative error to within *2 % is acceptable..The basic technique of measurement appl
f the circular diameter graticule is to mentally transform the image of each particle
hen compare it to the 10 pm and 25 whgraticule reference circles. The sizing proce

ions within the graticule field of\iew (the large circle) for comparison to the refer
he inner diameter of the clear.graticule reference circles to size white and transpare
he outer diameter of the hlack opaque graticule reference circles to size dark part
raticule in the right-hand microscope eyepiece so that the linear scale is located at tH

while viewing an out-of-focus specimen. Focus the microscope on a specimen, looking

thand eyepiece only/Then, looking through the left-hand eyepiece, adjust the left-ha
re to bring the-spécimen into sharp focus.

4 Preparation of filtration apparatus

Wash the filtration funnel, base, and diffuser in a solution of liquid detergent and hot wate}

hot W

Faters Apply a second rinse with filtered-distilled or deionised water using a pressurizeq

over

of reflected
intensity of
llumination

rometer. To
at they are
e. Read the
alculate the

(D.1)

ed with the
into a circle
5s is carried

vithout superimposing the particle’on the reference circles; particles are not moved from their

bnce circles.
nt particles.
cles. Rotate
e bottom of

eld of view, bringing the)graticule into sharp focus by adjusting the right-hand eyepjiece dioptre

through the
nd eyepiece

. Rinse with
| jet of water

the entire exterior and interior surfaces of the filtration appnr‘nhlc annnf the press

rized rinse

procedure using filtered isopropyl alcohol. Finally, using the pressurized rinser, rinse the apparatus
with filter distilled or deionised water.

Remove a membrane filter from its container, using ultra cleaned 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.
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D.3.2 Test procedure

D.3.2.1 Test preparations

Prepare the test specimens in the following sequence. Outside of the laminar enclosure, remove outer
closures, sealing bands, and any loose or shedding paper labels. Rinse the exteriors of the containers
with filter distilled or deionised water as directed under D.3.1.1. Protect the containers from
environmental contamination until analysed. Withdraw the contents of the containers under test in
a manner least likely to generate particles that could enter the sample. Contents of containers with
removable stoppers can be withdrawn directly by removing the closures. Sampling devices having a
needle to penetrate the unit closure can also be used. Products packaged in flexible plastic contajners
can be sampled by cutting the medication or administration port tube, or a corner, from the unitiuging a
suitably cleaned razor blade or scissors.

The numbel of test specimens should be adequate to provide a statistically sound, assessment of
whether a batch or other large group of units represented by the test specimens meets or exceeds the
limits. If thg volume in the container is less than 25 ml, test a solution pool of 10 or'\more units. Single
small-volunje units may be tested if the individual unit volume is 25 ml or mere. For large-volume
solutions, sihgle units are tested.

For small-vdlume solutions containing a volume of 25 ml or more and tested singly and for large-volume
solutions, the entire solution volume is tested. For large-volume solutions or for small-volume solufions
where the individual unit volume is 25 ml or more, fewer than 10 single units may be tested, bas¢d on
the definitign of an appropriate sampling plan.

D.3.2.2 Product determination (liquid preparations)

Thoroughlymix the units to be tested by inverting them 20:times. Open the units in a manner consigtent
with the geheration of the lowest possible numbers.af background particles. For products less|than
25 ml in vdlume, open and combine the contents ©f 10 or more units in a cleaned container. Filter
large-volumle units individually. Small-volume units having a volume of 25 ml or more may be filtered
individually]

Transfer to the filtration funnel the totalyvolume of a solution pool or of a single unit, as applicablg, and
apply vacuum. If the volume of solutiento be filtered exceeds the volume of the filtration funnel) add,
stepwise, a portion of the solution until'the entire volume is filtered.

After the lapt addition of solution, begin rinsing the walls of the funnel by directing a low-pregsure
stream of filter distilled, or deionised water in a circular pattern along the walls of the funnel, and|stop
rinsing the funnel before the volume falls below about one-fourth of the fill level. Maintain the vaguum
until all the liquid in the‘fumnel is gone.

Remove thelfiltration\funnel from the filtration base while maintaining vacuum, then turn the vaguum
off and remove, the filter membrane using blunt forceps. Place the filter in a Petri dish or similar
container, s¢cure it in place with double-sided tape and label with sample identification. Allow the filter
to air-dry i i i }

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.

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
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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 pm or larger and the number that are 25 pm or larger, calculate the particle count, in particles
per ml, for the units tested using Formula (D.2):

P
r (D.2)

where

P isthe total number of particles counted;

¥ isthe 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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Annex E
(normative)

Intraocular irrigation test

E.1 General

An irrigatio
of a sample
and duratid
provide gui

The appropi

In accordan

E.2 Test

An appropr;
appropriate

Irrigation is
tissues doeg

The control
years, and a

E.3 Test

The post-inj
scoring syst]

and pachymletry at 24 h, 48 h, 72(h,)and one week post-injection. IOP is measured at the times ident

in the risk 3
implantatio

|n test assesses the local effects on living tissue, at both the gross and microscopicd
of product surgically implanted in a site appropriate to the intended application, 1
n of contact. The general requirements for implantation tests outlined innISO 109
Hance.

iate ocular irrigation site of a suitable test animal will be used as the irrigation site.

Ce with [SO 10993-2, animal testing shall be reduced to the justifiahle minimum.
procedure

ocular irrigation site.

achieved with the minimum possible trauma to.the eye so that physical damage to o
not mask any injury resulting from exposure-to the test or control material.

treatment utilizes another, well-documented OIS, widely marketed for at least the las
pproved for the same use.
evaluation

pction inflammatory response is monitored and graded according to a standardized o
em for slit-lamp bio microscopic examination at 4 h to 6 h and bio microscopic examin

ssessment. Additional evaluation times could be added depending on the duration d
h study. All testtesults are documented.

pvels
oute
93-6

jate volume of the OIS, relevant to its intended application(s), is irrigated througl the

rular

L five

rular
htion
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f the
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