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Foreword

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

electrotechnical standardization.

The procedpres—used—to—develop—thi ctent-and-theose—intended e are

described in] the ISO/IEC Directives, Part 1. In particular, r the

different types of ISO documents should be noted. This document was drafted in accordande\with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is|drawn to the possibility that some of the elements of this document may\be' the subjéct of

patent rights. ISO shall not be held responsible for identifying any or all such patént-rights. Detalils of

any patent rjights identified during the development of the document will be in the)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an explanation of the voluntary nature of standards, the imeaning of ISO specific termq and

expressions| related to conformity assessment, as well as information about ISO's adherence tp the

World Tradg Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.isolorg/

iso/foreword.html.

This documgnt was prepared by Technical Committee {SO/TC 172, Optics and photonics, Subcomnjittee

SC 7, Ophthalmic optics and instruments.

This third eflition cancels and replaces the second-edition (ISO 16672:2015), which has been technically

revised.

The main changes compared to the previous edition are as follows:

a) the follpwing terms and their{ definitions have been included: "secondary packaging", surgical
invasiveé medical product” and)"minimum utilization pressure”;

b) the sub¢lause on chemicaldescription and contaminants has been substantially revised;

c) the bacferial endotoxin limit has been revised from 0,5 to 0,2 Endotoxin Units per ml;

d) the totgl level 0f EO in the product has been revised: it shall not exceed 1,25 pg/dose for EQ and
5,0 pg/dose for-ethylene chlorohydrin (ECH);

e) minimum-utilization pressure has been included in the list of information supplied by the
manufacturer;

f) B.2.2 giving the clinical variables in a clinical investigation has been revised;

g) Annex C "Method for quantifying incompletely fluorinated contaminants in perfluorocarbon

liquids" has been added.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD IS0 16672:2020(E)

Ophthalmic implants — Ocular endotamponades

1 Scope

This document applies to ocular endotamponades (OE), a group of non-solid surgically invasive medical
devices introduced into the vitreous cavity of the eye to flatten and position a detached retina onto the
retinal pigment epithelium (RPE), or to tamponade the retina.

With| regard to the safety and efficacy of OE, this document specifies requirements forjtheir intended
perfgrmance, design attributes, pre-clinical and clinical evaluation, sterilization, preduct packaging,
product labelling and the information supplied by the manufacturer.

ormative references

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

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing Within a risk
mandqgement process

ISO 10993-2, Biological evaluation of medical devices ~~Part 2: Animal welfare requirements
ISO 10993-6, Biological evaluation of medical devices’— Part 6: Tests for local effects after implantation

ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials,
sterile barrier systems and packaging systems

3408-1, Aseptic processing of health'care products — Part 1: General requirements
4155, Clinical investigation ef medical devices for human subjects — Good clinical practiqe
4630, Non-active surgical implants — General requirements

4971, Medical devices= Application of risk management to medical devices

5223-1, Medical'dévices — Symbols to be used with medical device labels, labelling and information to
plied — Part’1: General requirements

EN 1p41+A1\nformation supplied by the manufacturer with medical devices

OECD Guidelines for the Testing of Chemicals, Section 1: Physical-Chemical properties, Test No. 104:
Vapdur-Pressure

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

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

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

© IS0 2020 - All rights reserved 1
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delivery system
sealed container in which the product is supplied including any additional component provided to
introduce the product into the eye

3.2

dynamic viscosity
quotient of shear stress and shear velocity

Note 1 to entry: The dynamic viscosity is expressed in pascal seconds (Pa-s).

3.3

interfacial
tension aga

Note 1 to ent

3.4
kinematic ¥
quotient of ¢

Note 1 to ent

3.5

ension

i':nst liquids

Fy: The interfacial tension is expressed in newton per metre (N/m).

riscosity
[ynamic viscosity (3.2) and gravity

Fy: The kinematic viscosity is expressed in square metres per second{in2/s).

ocular end¢gtamponade

OE
non-solid su
and positior]

3.6
primary co
container pi

3.7

sterile barty
minimum p
product att

3.8

storage corj
part of the p
barrier (3.7}

3.9
secondary
container ey

rgically invasive medical device (3.11) introduced into the vitreous cavity of the eye to fl
a detached retina onto the retinal pigment epithelium (RPE), or to tamponade the reti

ntainer
oviding mechanical and microbiological-protection of the content

ier
ackage that prevents ingress, of microorganisms and allows aseptic presentation o
he point of use

tainer
ackaging intendéd,to protect the device during transport and storage, containing the s

packaging
ternalto and providing protection and support for the primary container (3.6)

htten
na

f the

terile

3.10

surface ten
tension agai

sion
nst air

Note 1 to entry: Surface tension is expressed in newton per metre (N/m).

3.11

surgically invasive medical device
invasive device which penetrates inside the body through the surface with the aid or in the context of a
surgical operation
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3.12
vapour pressure
pressure exerted by the vapour of a liquid OE when in equilibrium with the liquid OE

Note 1 to entry: Vapour pressure is expressed in pascal (Pa) at (35 * 2) °C.

3.13

minimum utilization pressure

limiting value of the pressure below which the gas or gases mixture shall no longer be withdrawn from
the container for its intended use

ntended performance

The general requirements for the intended performance of non-active surgical iniplants [specified in
ISO 14630 shall apply.

This|document describes surgically invasive medical devices that are conipatible with the internal
oculgr environment and, through a primary mechanical action, are used toxreposition and/of tamponade
a detiached retina. They are used either intra-operatively and removed-at-the end of surgqry, as in the
case of perfluorocarbon liquids, or are designed to remain in the vitreous cavity until remopal at a later
datelas in the case of silicone oils, or they are completely absorbed as)in the case of gaseouq OE.

The manufacturer shall describe and document the functional‘characteristics of the OE in|terms of its
chenpical composition and physical properties, the intended*surgical applications, the cpnditions of
use dnd the maximum duration of contact with, and effeétsuipon ocular tissues, with parti¢ular regard
to saffety.

All ayailable published standards and published scientific and clinical literature, validated|test results,
clini¢al investigations, and pre-clinical and clini¢al evaluations shall be considered in detgrmining the
interjded device.

5 Design attributes

5.1 | General
The general requirements-£for-non-active surgical implants specified in ISO 14630 shall apply.

All tgsting requirements-specified below shall be performed with finished and sterilized prpduct, ready
for r¢lease. Any analytical methods utilized shall be validated.

NOTH Tests ‘described herein are intended to apply when qualifying materials and not nedessarily as a
routipe qualitj~assurance/control programme.

5.2 | €hemical description and contaminants

The manufacturer shall provide a description of each of the components in the finished product, and
their respective quality specifications and concentrations.

If the component material is derived from biological sources, the organism from which it is obtained
shall be stated along with its source.

Whenever possible, for all polymers, the backbone, any side groups and end-groups shall be identified.

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 by-products, residual monomers, cross-linking agents, catalysts, products derived from

© IS0 2020 - All rights reserved 3
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auto-oxidation processes or from containers transport and packaging that are potentially hazardous
either systemically or to the tissues of the eye, shall be identified and quantified, whenever possible,
and their concentration in the finished product reported. Limits for identified contaminants shall be
set, justified and documented. Testing of the biological effects of these contaminants during evaluation
of biological safety may be required if the risk analysis determines it necessary. Chemical changes
during transport and storage shall be considered. Any contaminant being identified to cause, directly
or by being the source for other contaminants, considerable harm to the patient, the user or any third
party shall be reduced to a level that the health risk associated with the contaminant is considered
acceptable.

The following list, although not exhaustive, provides some information on likely contaminants of

common en
or other bio
compounds
fluorinated
already at

including H
need to be 3
10 ppm has

fotamponade materials: Materials of blological origin may contaln proteins, nucleic 3
ogical materials as contaminants. Perfluorocarbon liquids may contain oxygen conta

contaminants, including HF, are likely to occur and they bear a high risk for .the p3
the ppm level. Therefore, the concentration of incompletely fluorinated \contamin
K, shall be as low as possible. Different methods can be used for which(the specific 1
pecified based on the risk analysis. In Annex C a method is described for which a ley
been published, to assure material safety in regard of the aforementiened impurities.

cids,
ning

and incompletely fluorinated contaminants, including HF. Specifically incompletely

tient
ants,
mits
el of

Silicone oild and

polymers ag

may contain catalysts, heavy metals, residual monomers and-short chain oligomers
aresult from their synthesis.

ards
ards

For any liqufid OE, control over synthesis of the tamponade material*according to applicable stang
and monogrjaphs and analytically controlled purification procedures according to applicable stand
or monographs are minimum requirements.

5.3 Densjty

The density|of liquid forms of OE shall be specified in Kilograms per cubic metre (kg/m3).

5.4 Gasegus expansion

For gaseoud
atmospherig

forms of OE the intraocular gaseous expansion at (35 * 2) °C and its dependeng
pressure shall be expressed:

e on

5.5 Interfacial tension

Where appl wton

per metre (]

cable, the interfacial tension against water shall be determined and expressed in ne
N/m) at (35 +2).°C.

5.6 Kinematic yiscosity

Where applicable, the kinematic viscosity at (35 * 2) °C shall be determined and expresse¢d in

millimetres|squared per second (mm?/s)

5.7 Dynamic viscosity

For viscous or viscoelastic OE, the dynamic viscosity shall be determined at (35 * 2) °C in the frequency
range between 0,01 s~ and 100 s! and expressed in millipascal second (mPa-s).

5.8 Molecular mass distribution

If the OE is a polymer, the average molecular mass, the range of molecular mass distribution and the
polydispersity shall be reported.

© IS0 2020 - All rights reserved
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The manufacturer shall conduct and report such additional tests as necessary to provide an adequate
description of the molecular mass distribution of the components in the finished product. Whenever
possible, standard methods shall be named and used.

5.9

Particulates

A risk assessment shall evaluate the potential for the formation of and contamination by particulates
in the product throughout the life of the product including manufacture, transport and storage under
specified conditions, and during use. The potential for associated hazards shall be described.

The manufacturer shall characterize and set limits for the types, range of sizes and levels of particles

e of particle
ification for

ctometer at

try over the
ransmission

tre (N/m) at

ed in pascal

14971. The

prese¢nt in the finished product. Limits according to USP <789> are deemed acceptable-~Allternatively,
the rhanufacturer shall investigate the level of particles in the clinical study. For eachtyp
pres¢nt, a limit which has been validated in a clinical study shall be set and an adequate’jusf
the limit shall be documented.

5.1( Refractive index

Where applicable, the refractive index between OE and air shall be méastred with a refra
(354 2)°Cand (546 + 10) nm or (589 * 10) nm wavelength.

5.11 Spectral transmittance

The $pectral transmittance of the OE shall be measured, bystransmission spectrophotome
rangg 300 nm to 1 100 nm. Results shall be presented, graphically, plotting percentage t
against wavelength.

5.12 Surface tension

Where applicable, the surface tension shall be’determined and expressed in newton per mej
(354 2)°C.

5.13 Vapour pressure

If thg vapour pressure exceeds;300 Pa, the vapour pressure shall be determined and expres;
(Pa) pt (35 £ 2) °C (OECD TestNo. 104: Vapour Pressure).

6 Design evaluation

6.1 | General

The QE shall be evaluated for safety by performing a risk assessment in accordance with I1S(
result$-of the risk assessment shall determine the tests required to evaluate the safety of t}|1e OE.

The risk assessment shall take into consideration the following:

a) the type of product and the location and duration of intraocular contact;

b) potential interactions of the OE with other materials and energy sources, e.g. laser likely to be used

i

n ophthalmic surgery;

c) forintraocular gases, any impurity profile changes as the gas is withdrawn from the tank.

NOTE

the differences in vapour pressure as the tank is depleted.

Impurity profile changes can occur as the concentration of the chemical species changes due to

The OE shall be evaluated to demonstrate that the intended performance is achieved. The requirements
for evaluation of non-active implants specified in ISO 14630 shall apply.

© ISO

2020 - All rights reserved
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6.2 Evaluation of biological safety

6.2.1 General

Ifthe OE is of hydrophobic nature, special consideration shall be taken when performing biocompatibility

testing.

The relevant biocompatibility endpoints specified in ISO 10993-1 and identified by the risk analysis
shall be taken into account when selecting the tests to evaluate the biological safety of an OE.

NOTE 1

Based upon the typical clinical applications in the posterior segment, OE are categorized as “Implant

devices, tiss
are for guida

NOTE2 Tq
nature will h
including dir

6.2.2 Bac

Where appl
Amoebocyts
validated te
Units (EU) g

6.2.3 Intn

Tests for inf]
OE shall be
specified in

Due to vascularisation differences between the hiiman retina and the rabbit retina an alternate sui

animal shou
The particu
The study d

The study
inflammatid
evaluation

investigatio

The volume|
between thd

e7bome* - The tests for thisamdothercategories of devices identifred i fabte At of 1S6-16993=1
hce only; they do not represent maximum or minimum test requirements.

evaluate the biological safety of perfluorocarbon liquids (PFCL), their hydrophobi¢ and vd

hve to be taken in consideration. Several methods to evaluate the cytotoxicity of these particul
bct contact and extractive methods are described in References [8], [9] and ISO 10993-5.

terial endotoxins test

p Lysate (LAL) test, in accordance with applicable pharmaeopoeias or an equiv]
st procedurellli2][3], Any product that exceeds a bacterial€ndotoxin limit of 0,2 Endo
er ml fails the test.

aocular implantation test

raocular irritation, inflammation, intraocularpressure (IOP) and other local effects ¢

[SO 10993-2.

1d be considered, especially for non=aqueous substances.
ar requirements of the intragcular implantation test are specified in Annex A.
esign shall mirror the inteénded clinical use as closely as possible.

design should assess the intra-operative and postoperative intraocular irritg
n, and local effects’ of the ophthalmic surgery with comparative use of the OE y
hnd a control¢OE which is a well-documented OE of the same type as the OE y
h, marketed ‘widely for at least five years for the same use.

of OE_used should simulate the intended use, accounting for ocular volume differg
human-and animal models.

2018

latile
ar OE

cable, the OE shall be evaluated for the presence of bacterial endotoxins using the Limulus

alent
foxin

f the

conducted in a suitable animal model, in.accordance with animal welfare requirements

table

tion,
nder
nder

nces

The post-su

Foical irritation, inflammation, and local effects shall be monitored and graded at inte

rvals

appropriate

to the duration of the intended use. All adverse events shall be documented.

The OE shall show intraocular irritation, inflammation and local effects results comparable to or less
than a control OE of the same intended use. If the OE induces intraocular irritation, inflammation and

local effects

in excess of the control OE, these should be justified by risk benefit analysis.

6.2.4 Ethylene oxide

If ethylene oxide (EO) is used during the manufacturing of ingredients or in justified sterilization of the
packaging, the total level of EO in the product shall not exceed 1,25 pug/dose for EO and 5,0 pug/dose for
ethylene chlorohydrin (ECH).

© IS0 2020 - All rights reserved
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6.3 Clinical investigation

A preclinical evaluation and risk assessment shall be performed to determine if a clinical investigation
is needed. If a clinical investigation is needed, Annex B shall be considered. In addition, the general
requirements concerning the clinical investigations of medical devices for human subjects specified in
[SO 14155 shall apply.

7 Sterilization
Wherever possible, the product shall be terminally sterilized in its final container. The requirements

f taxaligodi o o f 0 s oot cargionl sl ot e oot fiad 10 TCN 1420 chhall ey o d oo 1 t
O SEeftZatoi—-oerioh—actve-Stf Srcar Trprants S Pttt T OO T TS U STIar appry ottt ot apprOprla e

stanglard for the method of sterilization shall be applied.

Ethylene oxide shall not be used unless there is documented justification for its use.
In acrordance with the relevant standards one of the following sterilization methoeds can be used:
— IS0 17665-1: for products, or components thereof, sterilized by moistheat;
— IS0 20857: for products, or components thereof, sterilized by dry heat;

— IS0 11137-1: for products, or components thereof, sterilized by radiation;

— SO 11135: for products, or components thereof, sterilized/’by ethylene oxide.

If a product cannot be terminally sterilized, aseptic processing is an accepted alternatiye. For such
products, the requirements specified in ISO 13408-1 shall apply. Compliance with this doqument shall
be d¢monstrated by a validated media fill study with'a contamination rate limit of 10-3.

ISO 13408-1 specifies the general requirements;’and offers guidance on processes, progfammes and
procedures, for the validation and control of-aseptically processed healthcare products. Itjparticularly
applies to, but is not limited to, the processing of aqueous solutions, and is thus relgvant to the
preppration of OE. Future parts of this.document will address specialized processes, such|as filtration
and lyophilization.

8 Product stability

The manufacturer shall.define and state the shelf-life of the product and its delivery system. Real time
testipg shall be perfermed to demonstrate that the essential characteristics for safe and effective
perfogrmance of thefinished product and delivery system do not change over the labelled shelf-life
undgr expected conditions of transport and storage. The temperature used in accelerated festing shall
not gxceed 45-Cif the manufacturer intends to perform sterility testing in lieu of micrgbial barrier
testing. The parameters that shall be followed during shelf-life studies are those factors identified by
the rjisk analysis as being crucial to the safe use of the product.

Charlges 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.

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

9 Integrity and performance of the delivery system

Chemical and physical compatibility of the OE and the delivery system shall be evaluated and
documented.

Appropriate testing should be conducted to demonstrate that mechanical failure of the delivery system
will not result from use as intended.

© IS0 2020 - All rights reserved 7


https://standardsiso.com/api/?name=064304315e15a690e2882eb2903895a5

ISO 16672:

2020(E)

10 Packaging

10.1 Prote

ction from damage during storage and transport

The packaging requirements for medical devices specified in ISO 11607-1 and ISO 14630 shall apply. For
the purposes of this document, ISO 11607-1 shall apply also for OE that are not terminally sterilized.

10.2 Maintenance of sterility in transit

OE shall be packaged in such a way that they remain sterile under the normal conditions of transport,

Lo ]

ad
Tt

Lo ICSO 11607 1 ch
TOU7 T

storage and

11 Information supplied by the manufacturer

The genera
specified in

used insteadl of text, where appropriate. When symbols are used, the informatiomgiven in ISO 152

shall apply.

If the prody
warning sig

A package i
removed an

If the OE cof

well as warnings about altitude change and air travel shalltbe provided.

A warning t
shall be pro
the silicone

In the case ¢

The inform4g
is listed in 7]

The batch
provided on

WS M ctaorila ool o gl o e a A vz 1
IS T e S tCT IC Pata s TS TOOUIT CTITCTICS STV O T TOO- T

requirements for information provided with the medical device by the‘manufac
EN 1041 shall apply, together with following particular requirements{-Symbols m3

ct is vulnerable to damage by exposure to environmental eléments, there shall be
hs on the shipping container.

hsert shall be included within the storage container, provided in such a way that it cg
 read without damaging the sterile barrier.

tains a gas, reabsorption and expansion rate information based on clinical study resul

hat silicone oil could migrate out of the eye and form lesions in the conjunctiva or e
yided. The warning shall include a statement that the use of CO, laser should be avoidd
pil related skin lesions, due to potential ignition.

f gases, information about sterilefiltering before intraocular injection shall be provid

tion required on the storagecontainer, package insert, sterile barrier and product cont
able 1.

a self-adhesive label.

furer
ly be
23-1

clear

in be

ks, as

yelid
d for

1%

d.

hiner

humber, expirationm_date and any other batch relevant individual information shall be
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Table 1 — Information supplied by the manufacturer

Secondary
packaging

Package
insert

Sterile
barrier

Primary
packaging

Name of the manufacturer and,
if applicable, the authorized
representative

X

X

Xa

X

Address of manufacturer or authorized
representative

Trade name of product

Xa

Brief description of the chemical
composition of the product and the
volume supplied

A description of the relevant design
attriputes that may affect the safety
and performance of the product

>

Spedftral transmittance curve

Refrpctive index

Conditions for storage

Indigations for use

Contjraindications for use

Instifuctions for use

Warnings and precautions

Minimum utilization pressure for
multjiple use gas containersP

P PR R R R ]|

Statgment that the contents are for
single use only, if applicable

>

Xa

Statgment “Sterile” and the method(s)
of sterilization of the product and
primary container (if applicable)

Xa

Statgment not to use the productif the sterile
barrjer is breached
(if applicable)

X

Batch number preceded-by the word LOT

X

Xa

X

Expifation date

X

Xa

X

a2 The name ¢f'the manufacturer or authorized representative, trade name of product, batch number, expiration date
and dterilitysstatement (where applicable) need to be provided on the sterile barrier only if it is not transparent and the
requjred jnformation cannot be read directly from the primary packaging without breaching the seal.

b Brovision of visual aid, such as red zone, on the regulator display to remind user not to withdraw gas Which is below

the nHmmmumTUtitizatiom pressure:

Whenever possible, symbols according to ISO 15223-1 should be used.

When intraocular gas is in the eye a patient medical alert bracelet and a patient information card shall
be available to each patient to inform the patient and the healthcare providers, for example surgeons
and dentists, regarding the hazards of altitude and air travel, and the use of nitrous oxide for a surgical
procedure to prevent serious eye injury and blindness.

The patient medical bracelet shall alert the existence of intraocular gas bubble in the patient under the

healthcare provider's care.
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Annex A
(normative)

Intraocular implantation test

A.1 General

An implantd
of a sample
duration of
guidance.

The vitreou
model shall

In accordan

A.2 Test

It is recomn

An appropr
cavity of an|
achieved wi
not mask anj

The control

contact. The general requirements for implantation tests specified in ISO 10993-6 pr

5 cavity of a suitable test animal shall be used as the implantation site. The choice of af
be justified. The use of appropriate controls shall be included in the test.

e with [SO 10993-2, animal testing shall be reduced to the justifiable minimum.

procedure
ended that the animals are randomized and the randomization scheme is provided.

ate volume of the OE, relevant to its intended ‘application(s), is injected into the vitr
eye with or without vitrectomy, according £6*its intended application(s). Implantati
th the minimum possible trauma to the eyé.so that physical damage to ocular tissues
y injury resulting from exposure to the test or control material.

treatment utilizes another, well-decumented OE.

A bilateral
require. Un

A.3 Test

The post-inj
intraocular
and ocular
cataractoge
or evaluatid
implantatio

Jat

fection response‘shall be monitored and graded at appropriate intervals, and shall in

plantation is preferred, but unilateral implantation is permitted, if local regulatio
eral implantation shouldsbejustified.

pvaluation

pressure measurement, periodic histological evaluation, gross and microscopic assess
evaluation»(such as fundus and slit lamp examinations for irritation, emulsifica
hesis, nligration of the material, retinal status, etc.). Additional parameters

n times are added depending on the outcome of the risk analysis and duration o
h study. All test results shall be documented and reported as specified in ISO 10993-6.

tion test assesses the local effects on living tissue, at both the gross and microscopiclevels
pf product surgically implanted in a site appropriate to the intended application, rout¢ and

vide

imal

eous
on is
does

1S SO

rlude
ment
tion,
and/
f the

10
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B.1
This

perfluorocarbon liquids.

B.2

B.2.

Gene
foun

A col
safet]
from
patig

Justi
rand
Whe
inveq
endp
size
intra
endp|
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No if
in th|
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Annex B
(informative)

Clinical investigation

General

annex covers the three types of OE currently in use: intraocular gases, silie

Clinical investigation design

| Procedure

ral requirements concerning clinical investigations of medical devices for human
1 in ISO 14155. Additional considerations are given in this Afinex.

y and performance of the new OE when compared to the control. The primary hypoth
risk analysis, and standard biostatistical formulae are used to calculate the require
nts per treatment group.

Fication of the design of the study according the risk analysis will be providg
pmized, concurrent control or a historicalicontrol is used. A concurrent control is reg
h appropriate, the control treatment is'a well-documented OE of the same type as t}
tigation, marketed widely for at least-the last five years for the same use. An approf
oint for the claimed indication(s)-ofthe OE is used in the determination of the approp
for the clinical investigation..An” example of the appropriate sample size for an (
ocular pressure is given in.B.3. Although hypothesis testing is performed only for
oints, the rates of the other assessments or adverse events should also be used to
e safety and efficacy profile.

ivestigator contributes fewer than 20 patients or more than 25 % of the total numbe
fe investigation..The number of patients lost to follow-up in each treatment group sk
er than 10 % 0fthe total number enrolled.

Huration<of OE use and volume used for each patient is documented. Any adverse int

bne oil and

bubjects are

ntrolled clinical investigation is performed. The objectivé of the investigation is to dpcument the

esis follows
d number of

d. Either a
ommended.
ne OE under
riate safety
Fiate sample
E based on
the primary
bvaluate the

I of patients
ould not be

fa-operative

and post-gperative events will be documented including interaction with intraoperative and implanted

OE a

nd materials and techniques including ophthalmic lasers.

B.2.2 C(Clinical variables

The study endpoints are assessed in a consistent manner across investigation sites. If a historical
control is used, the study procedures and evaluation methods used to evaluate the proposed OE should
be consistent with those used for the historical control.

The following primary safety, primary performance and secondary measures are considered, depending
on the type of OE.
a)

Intraocular gases:

1) Primary safety: Intraocular pressure (IOP) 230 mm Hg;
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b)

Secondary 1

1y

2)
3)
4)
5)
6)

2) Primary performance:

I

il.

iii.

iv.

Macular hole: complete hole closure as measured by optical coherence tomogr
compared to SF¢ (sulfur hexafluoride);

aphy

Uncomplicated retinal detachment: anatomical success as compared to other products for

equivalent indications;

Complicated retinal detachment: anatomical success as compared to other products for

equivalent indications;

A secondary outcome is complete macular attachment as compared to other products for

Silicone|

1) Pri]:ary safety: [OP 230 mm Hg;

2) Pri
to 9
silig

Perfluo

equivalent indications.

oil:

ary performance: Complicated retinal detachment: anatomical sulcess as comp
ilicone oil control. A secondary outcome is complete macular attachiment as compar
one oil control.

‘ocarbon liquids:

1) Pri]:ary safety: Visual acuity

2) Pri

.

il.

Change
postops

Intraoct

Unplanned reoperatiof;

Additio
Intraop

For silid

ary performance:

Uncomplicated retinal detachment: anatomical‘success intraoperatively as compar
other products for equivalent indications;

Complicated retinal detachment: complete anatomical success as compared to
products for equivalent indications*A’' secondary outcome is macular attachmei
compared to the control.

leasures:

in visual acuity from baseline (analysis plan shall account for expected incident cata
ratively);

hlar inflammation by;standardized nomenclaturel19];

hal surgeries-or medications (e.g. for IOP);
brative'and postoperative adverse events/complications;

one oil: Emulsification.

ared
bd to

bd to

bther
t as

racts

Additional variables identified by risk assessment are also evaluated.

In all cases, the type and status of the crystalline lens is documented.

B.2.3 Post-operative evaluation

When applicable, the following post-operative follow-up times apply:

12

1day +4 h;

1 week + 2 days;

1 month + 7 days;
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— 3 months * 2 weeks;
— 6 months * 2 weeks.

The following additional post-operative follow-up time applies for products intended to remain in the
eye for more than 30 days:

— 12 months + 1 month.

B.3 Patient numbers for clinical investigations

An etample of a sample size calculation for the investigation of silicone oil is based on tHe frequency
of supjects with an intraocular pressure (I0P) 230 mm Hg as the safety primary endpoint|The clinical
invegtigation is designed to show that the test product is not significantly inferien'to the control in
termfs of the rate of subjects with I0P spikes above this level. A non-inferiority apalysis should be used
to agsess the safety and performance endpoints. A similar sample size calculation is performed for
intraocular gases and perfluorocarbon liquids with different considerations_related to the expected
contfol rate and appropriate non-inferiority margin.

The pull hypothesis (H,) is that the test rate (u,) of subjects with an JOP230 mm Hg minug§ the control
rate (u.) of the subjects with an IOP 230 mm Hg is greater than tlie*minimally detectable difference
(6) between the two rates. The alternative hypothesis (H,) is that the test rate (u) of sybjects with
IOP 230 mm Hg minus the control rate (1) of subjects with [OP.230 mm Hg is less than or|equal to the
minimally detectable difference (§) between the two rates:

Moy, —u.>0
My —p <0
The minimum number of patients to evaluate'in each treatment group is determined by the fofjmula below:

(Zl—ﬂ TZ g )ZE“t (1—p )+ (1-p, )]

N= 52 (B.1)
where
41_, Isthe standdrd normal quantile for the confidence level;

71-p  is the staifdard normal quantile for power (coverage probability).

Assuming that/it has been estimated that the rate (u.) for the control silicone oil is 0,13, using a
minimally-detectable difference (6) of about 80 % of the control rate (i.e., 0,10), a power (1|- ) of 0,80,
and gn-&ef 0,05, the required number of patients to evaluate per treatment group is:

2
N (0,842+1,64)°[(0,13)(0,87)+(0,13)(0,87)] ~140 (B.2)

(0,10)>

B.4 Reporting

The safety and performance outcomes of the test OE are compared to the control, overall and then
stratified by the type of retinal detachment.
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