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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The ISO 11608 series has traditionally addressed hand-held needle-based injection systems (NISs)
that are intended for parenteral administration by injection of medicinal products through a needle
to humans. These injections are performed manually, through exertion of force by the user, or

automatically through use of an internal power source through a needle into the patient’s tissue.

NOTE

Although technically a device using a soft cannula is not “needle-based”, the cannula is

needle and can be included in this classification.

ivery of medicinal product through a traditional NIS. This document provides a consists
bvaluating the unique requirements and risks associated with these systems, herein ref]
body delivery systems" (OBDS).

Simjilarly to ISO 11608-1 and ISO 11608-5, this document will tend to specify the results of

effo
inn

NIS
Wh
disq
the
req
“bo

e.g.

In &
pat
wo

Thi

rt instead of the physical and construction requiremeits used as the basis for OBDS des
bvation in achieving the intended purposes is not unnecessarily restricted.

5 governed by the ISO 11608 series are defined as “hand-held” or “on-body” delivery systen
en hand-held, patients control and stabilizetthe NIS at the injection site during adminis
rete volume. Delivery times for this type of NIS would, therefore, be limited to avoid inst
potential for injection site trauma. Fef.NISs with larger delivery volumes or physical
1iring a longer time to deliver, OBDSnight be more practical. The OBDS would likely exi
dy-worn” (directly anchored to the'body, e.g. using adhesive) or “patient-worn” (indirectly
catheter attached to OBDS contained in a backpack or pocket).

placed by a

e until the

ser injury.
lace for an
equired to

iated with
nt method
erred to as

the design
gn, so that

s (OBDSs).
ration of a
ability and
properties
5t as either
y anchored,

ither configuration, the time or speed employed to deliver a discrete volume would be hased upon

ent tolerability or patiént convenience rather than clinical relevance (e.g. medication ¢
d be the case with insulin patch pumps or traditional infusion pumps associated with

!
delivery (e.g. insulin).

5 document orfly)addresses the basic safety and performance of the product and manufa

through risk assessments, identify additional requirements due to the unique nature of th

fficacy) as
Continuous

turers can
bir specific

system or application.
The sampling plans for inspection selected for this document and outlined in ISO 11608-1 afe intended
to re general

matr
qua

efify the design, at a high confidence level. The sampling plan does not replace the m
mmmwmmmmm—ﬁjndards on

lity systems, e.g. ISO 9001 or ISO 13485.
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Needle-based injection systems for medical use —
Requirements and test methods —

Part 6:
On-body delivery systems

1

Thi
bas

or intradermal delivery of a discrete volume (bolus) of medicinal product,‘through need

can

NOT
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req

NOT

2

Thd
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ISO

1: Needle-based injection systems

ISO
3: N

Scope

5 document specifies requirements and test methods for On-Body Delivery Systems (OB
bd injection systems (NISs) for single patient use, intended for subcufaheous, intf

hulas, incorporating pre-filled or user-filled, replaceable or non-replaceable containers.

E1 Although technically a device using a soft cannula is not “needle-based”, the soft cannula i
lle and can be included in this classification.

E2 Some requirements and methods are already establistied and included in other p
11608 series.

sion pumps that are designed for continuous delivery at a specific rate required to ac
maintain a desired plasma medicinal product concentration are excluded from this

1irements and test methods that can be used-to help design and evaluate them.

E3  They are covered by IEC 60601-2-24 (if electronic) or ISO 28620 (if non-electronic).

Normative references

following documents are réferred to in the text in such a way that some or all of th
stitutes requirements of (this document. For dated references, only the edition cited 4
ated references, the latéest edition of the referenced document (including any amendmen

11608-1:2022, Neddle-based injection systems for medical use - Requirements and test mef

11608-3:2022; Needle-based injection systems for medical use - Requirements and test mef
IS containters and fluid paths

DS) needle-
amuscular
les or soft

placed by a

arts of the

hieve and/
document.

vever, while this document is not intended to directly apply to these pump products, it dges contain

Pir content
pplies. For
[s) applies.

hods - Part

hods - Part

s - Part 4:

[SO|11608+4, Needle-based injection systems for medical use - Requirements and test metho
Needle-buased injection systems containing electronics

ISO 11608-5, Needle-based injection systems for medical use - Requirements and test methods - Part 5:
Automated functions

3 Terms and definitions

For

the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

©IS

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

IEC Electropedia: available at http://www.electropedia.org/
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3.1

clinically relevant
related to patient tolerability (e.g. injection site reaction such as pain, swelling redness) or to the safety
or effectiveness of the drug to be delivered

Note 1 to entry: If the safety or effectiveness of the drug to be delivered could be adversely impacted by significant
variations in the delivery profile, then these shall be considered in the risk-based determination of allowable

variation.

3.2

body-worn on-body delivery system

body-worit OBDS

on-body de

3.3
dose accu
measure o

3.4
dose deliv
measure o

3.5

dose deliv
plot of the
duration o

3.6
leakage
escape of 1
the fluid pz

3.7

needle ext
axial dista
delivery sys

Note 1 to d
insertion.

3.8
on-body d
OBDS
delivery sy

ivery system (3.8) that is directly adhered to the skin

racy
the total volume of medicinal product delivered to the patient

ery time
the total time over which the total dose volume is delivered

ery profile
volumetric output of the on-body delivery system (3.8)against unit time throughout
the delivery

hedicinal product from the on-body deliverysystem (3.8) other than from the patient en
ith during delivery

ension
hce from the patient end of the heedle or soft cannula tip to the nearest part of the on-4
tem body (3.9)

ntry: See ISO 11608-5:2022;/Figures C.1 to C.7 for 90-degree insertion and less than 90-de

plivery system

stem, whichis affixed to the body of the user that actively delivers medicinal product,

includes the medicihal product container and components for administration through a needle or

cannula

the

d of

ody

bree

and
Soft

3.9

on-body delivery system body
OBDS body
defining the point of contact with the patient adjacent to the injection site

3.10
occlusion

blockage or closing of fluid path of on-body delivery system (3.8) during drug administration that is not

part of the
3.11

intended use

patient tolerability
level to which pain, discomfort and other effects experienced during use of the on-body delivery system
(3.8) are accepted by patients

© IS0 2022 - All rights reserved
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3.12

patient-worn on-body delivery system
patient-worn OBDS

on-body delivery system (3.8) that is attached over or under patient’s clothes, but not directly adhered to

the

skin

Note 1 to entry: This type of injector is attached to the patient through tubing and a catheter.

4

Requirements

41
The

4.2
The

For
in A

4.3

The

4.4
The
4.5
Apq
4.6

4.6

Unl
ISO
dur]
con

4.6

General

requirements of ISO 11608-1:2022, 5.1 shall apply.

Risk assessment
requirements of ISO 11608-1:2022, 5.3 shall apply.

OBDS, a Safety Assurance Case (SAC) (for example, developed usingnecommendations su
AMI/TIR 38) may be used to fulfil the ISO 14971 requirement for. a risk management rep

Usability engineering
requirements of ISO 11608-1:2022, 5.4 shall apply.

Uncertainty of measurement and conformance with specifications

requirements of [SO 11608-1:2022, 5.5 shalkapply.

General design requirements

licable requirements of ISO 11608-1:2022, 5.6 shall apply.
Physical or mechanical requirements and test methods

1 General

bss otherwise specified, the testing shall be performed at standard atmosphere as s
11608-1. Fof20BDS, manufacturers shall determine the temperature range of the OBD

ch as those
ort.

pecified in
5 and drug

ing delivery(which may be impacted by body temperature). In use testing, and testing of drug

patibility.should be completed throughout that temperature range.

2 Systems comprising rigid needles

In addition to the requirements in ISO 11608-3, additional physical and functional evaluations shall be
considered, e.g. flexural fatigue. Risk assessment shall be used to determine appropriate evaluations.

4.6.

3 Systems comprising a soft cannula(s)

The requirements of ISO 11608-3 shall apply.

4.6.

4 Leakage from the OBDS

The OBDS shall be inspected for leakage when tested in accordance with ISO 11608-1 in at least
worst-case environments and orientations representative of the expected use. Any amount of leakage

©IS
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observed during testing shall be assessed for its ability to impact OBDS performance, fluid path or
medicinal product sterility, or risk to humans or the environment.

Any allowable leakage shall be addressed by risk assessment and appropriate information shall be
provided to the user in the instructions for use.

If any preconditioning creates the appearance of condensation or any other external evidence of fluid,
the manufacturer shall assess and confirm that this was not medicinal product leakage.

4.6.5 Means of attachment

The develo
to the body

per of the OBDS shall establish performance criteria to ensure that the means of attachnjent
is adequate to maintain a reliable medicinal product delivery pathway.

If the mear]s of attachment uses adhesive, the following apply:

attach fain

reliabl

ment of the OBDS to the adhesive patch and the adhesive to the body are adequate to main
e medicinal product delivery pathway;

if odod
absorh
should

r control, MVTR (moisture vapour transmission rate), water resistance or impermeability,
ency or conformity have been identified requirement for the OBDS, the adhesive matgrial
be tested for these properties.

Conduct ad
shall be m
orientatiorj
for verifyir
tests from

Testing of]
consistent

hesion/attachment tests when used as specified in the instructions for use. Where the O
hintained in a specific orientation, visually confirm that/the OBDS maintains the requ

during testing. If an adhesive is used, see Annex A, which contains suggested test meth
g the functional performance of an adhesive. It is up to the manufacturer to identify suit
those suggested or to develop their own test.

adhesion/attachment shall also measure>performance of the OBDS under condit
with the intended use of the product, whiclt may include exposure to typical fluids that

BDS
red

ods
hble

ons
can

be encoun

ered during use (e.g. water, personakcleaning products, deodorants, skin lotion, medical
alcohols, perspiration) including the medicinal preduct, if appropriate. Adhesive tests may be performed
on materidl that has undergone sterilizationor aging if it is anticipated through the risk analysis that
the adhesifve property will be adversely affected by such conditioning. Based on risk assess
additional [evidence might be required\to’ demonstrate the performance and safety of the meanf of
attachment. This may include use on’ hitmans under simulated conditions of actual use (not necessdrily
including the actual delivery). Thi§ evidence may also need to confirm that the adhesive bond between
the OBDS 4nd the user does not ¢duse unacceptable tissue trauma (as defined by risk assessment) or
create a bond that is too difficult for the user to remove. It is recognized that in some cases, referenge to
existing clinical and/or oth€ér evidence may be sufficient to demonstrate performance of the mearls of
attachment.

The factorp that affect Medical Adhesive Related Skin Injuries (MARSI) are complex and relatedl to
factors that the_OBDS manufacturer can control (adhesive properties, design of patch geomdtry,
suggested |application points, etc.) and factors that the OBDS manufacturer cannot control (patjent
population| réimoval technique, etc.).[Z3] The selection of the adhesive should show due considerafion
for the risk of MARSI to the end user balanced against the performance requirements of the OBDS,
applying risk control, where practicable.

Extended wear can result in the adhesive developing a stronger bond over time, which could impact the
patient. This should be considered and addressed in the testing.

4.6.6 Occlusion

The potential harm to the patient of a partial or complete occlusion resulting in a reduction or cessation
of delivery, or delivery of a fast bolus upon clearance of the occlusion, shall be determined, and the risk
based on the criticality of the medicinal product shall be addressed in the risk assessment. If required,
appropriate control(s) (design and/or indicator, instruction for use etc.) shall be implemented, which

© IS0 2022 - All rights reserved
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may include a mechanism for the user to determine the ongoing status of the delivery (i.e., a delivery
indicator).

NOTE1 Occlusion might lead to OBDS not meeting its primary function such as dose accuracy or delivery
time. The clearance after occlusion might lead to an instantaneous fast injection that might adversely impact the
patient.

NOTE 2  Delivery indication can be done by audible or tactile means or visually by an analogue or digital
indicator.

4.7 Functional performance requirements and test methods

4.7]1 General

In 4ddition to the conditioning specified in ISO 11608-1, manufacturers shall evaluate if|simulating
addjitional conditions to which the OBDS is subjected as worn before and/etrCduring deflivery (e.g.
"normal/anticipated conditions" from ISO 11608-1) when testing primary functions is appropriate.
These additional test conditions shall be based on the risk analysis (e.g. dueito the potential fdr extended
dosg delivery time and warming of the OBDS while affixed to the body). Potential conditions fo consider
include the following:

— |vibration;

— |temperature;

— |humidity;

— |atmospheric pressure;
— |light exposure;

— |orientation.

Each additional test shall be carried ouf at conditions that simulate the operation of the OBDSS.

NOTE Primary functions can be able to be assessed during the same testing protocol and oh one set of
sampples.

4.72 Dosing requirements and methods
4.72.1 General
There are threg measurements relevant to the dosing of OBDS:

— |dose aeciiracy;

— |dese delivery time;

— dose delivery profile.

At a minimum, dose accuracy is considered a primary function. Risk assessment shall determine
whether dose delivery time is considered a primary function, in accordance with ISO 11608-1.

4.7.2.2 Dose accuracy

The dose accuracy (dose delivered) shall be verified by measuring the total dose delivered. Where
the dose is specified as discontinuous dosing segments, dose accuracy shall be assessed for each dose
segment, including last dose accuracy (for variable dose OBDS) and dose delivery efficiency for user
filled OBDS.

© IS0 2022 - All rights reserved 5
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If the OBDS is intended to be paused or stopped by the user (i.e., delivery volume during pause = 0),
then the dose accuracy testing at standard atmosphere conditions shall include this state to ensure that
the accuracy of the dose delivered shall not be adversely affected by any planned interruption (pause/
stop feature on OBDS) of the dose. Based on the risk assessment, the manufacturer shall determine if
assessment of the dose accuracy including the pause/stop feature is required after any additional pre-
conditionings besides standard.

Dose accuracy testing should be performed under conditions that simulate in vivo tissue back pressure,
if this is determined to be relevant through risk assessment.

4.7.2.3

aco-doalivoarv Himao
€

Dose deliv
segments)

Design vel
performed

The dose delivery time shall be verified by measuring the time over which the-total dose is delive

Where the
segment sh

If the OBD
then the tq
to ensure
interruptia
shall deter
required a

4.7.2.4 1

In instancg
shall chara
shall be ve

The dose d
dose delivd

It can be h

OBDS/medlicinal product combinhation, regardless of clinical relevance.

See Annex
plot the do

4.7.3 Sh

ToCaCIIvCT y CIIar

bry time is a measure of the time over which the total (or each if there are multiple
dose is delivered.

ification of the required dose delivery time, determined by risk assessment, shall
in accordance with ISO 11608-5.

dose is specified as discontinuous dosing segments, the time ofthe’delivery of each d
all be measured.

5 is intended to be paused or stopped by the user (i.e., delivery volume during pause 3
sting of the dose delivery time at standard atmospherejconditions shall include this s
that the time over which the dose is delivered is net adversely affected by any pla
n (pause/stop feature on OBDS) of the dose. Based onthe risk assessment, the manufac
mine if assessment of the time of the dose delivered including the pause/stop featur
‘ter any additional pre-conditionings besides standard.

pose delivery profile

cterize and set acceptable limits forvariability for the dose delivery profile. The final O
rified to deliver the medicinal praoduct consistent with the defined profile.

elivery profile provides insight into the relationship of the dose volume delivered over
ry time.

blpful to characterizethe dose delivery profile as part of the design and development of

B for guidanCeand potential methods for the measurement of dose profile, possible way
ce profile and suggested methods for setting limits of variability:.

Arps injury protection

In case sh

ose

be

red.
ose

0),
fate
ed

e is

s where the dose delivery profile is.determined to be clinically relevant, the manufactyrer

BDS

the

any

S to

rdiniury nrotection features are claimed the reaguirements snecified in 1SQ 23908 d
r J J 4 b r

all

apply.

4.7.4 Automated functions

Where the OBDS includes automated functions, the requirements and test methods in ISO 11608-5

apply.
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4.7.5 Injection depth and needle extension

4.7.5.1 Needle and cannula insertion distance measurement and damage inspection

After deployment of the needle or cannula, measure the extension distance. For soft cannulas, confirm
by visual inspection that the soft cannula has no damage (splitting, cracking, distortion etc.). Extension
measurement and inspection may be conducted before, during or after dose delivery if it can be
determined that the extension distance does not change during delivery.

If, according to risk analysis, a significant risk of damage to the soft cannula caused by the influence

of

conducted

foll
of t

4.7

Manufacturers shall assess needle and/or soft cannula displacement of the.@BDS to confir

nee
wea
sha
(i-e

NOT
4.8

4.8
The

4.8
The

4.9

4.9
The

4.9
Thd

in tissue is idnnfifipﬂ’ then visual incpnrfinn for ﬂnmagp to the soft cannula shall bhe

pwing insertion into a representative skin tissue model, retraction of the introducer and y
he soft cannula.

5.2 Needle/cannula displacement during use

dle and/or cannula remains within the intended anatomical space for the defined du
r period and during ambulatory activities (as defined in the instrudtions for use). Such 3
1 be risk-based and can require confirmation testing through in\vitro models or clinic
OBDS attachment displacement, injection site leakage, pharmacokinetic effect, etc.).

E See also Annex C.

Biological requirements of the OBDS

1 Sterility of OBDS
requirements of ISO 11608-3:2022, 4.5.6 shall apply.

2 Biocompatibility

Medicinal product compatibility

1 General

requirementsof4S0 11608-3:2022, 4.5.1 and 4.5.2 shall apply.

2 Particulates

requirements of ISO 11608-3:2022, 4.5.3 shall apply.

requirements of ISO 11608-1:2022, 5.6 p) shall apply. See also ISO 11608-1:2022, Annex [

vithdrawal

m that the
ration and
issessment
W] evidence

C

4.9.

3~ Pyrogenicity

The requirements of ISO 11608-3:2022, 4.5.4 shall apply.

4.9.4 Extractable/leachables

The

©IS

requirements of [SO 11608-3:2022, 4.5.5 shall apply.
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4.10 Electrical safety and software requirements

4.10.1 Electrical safety

For OBDSs

containing electronics, the applicable clauses of ISO 11608-4 for additional considerations

and requirements necessary to ensure electrical safety shall apply.

4.10.2 Software

For OBDSs
additional

5 Inspe

Inspection

6 Infor

The requir
accordancg

co

ntaining software (which inclu
U S — :

des firmware), the applicable clauses of ISO 11608-4 for

oftw3a onsideratio apply.

ction

shall be carried out in accordance with ISO 11608-1:2022, Clause 11.

mation supplied by the manufacturer

ements of [SO 11608-1 shall apply. In addition, appropriate inforimation regarding leakag
with 4.6.4. shall be provided to the user in the instructions foruse.
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Annex A

(informative)

Test methods for adhesion

ava

1SO 11608-6:2022(E)

prepsure sensitive adheswes and is a measure of how qulckly a bond is formed Peel is ame
forde needed to break the bond between an adhesive tape and the surface it’s been applied to. Shear

Functional performance of an adhesive may be Ver1f1ed through various test methods See Table A.1 for

elevant for
sure of the

megsures the durability of the bond by measuring the time that it takes for a verticallyimounfted sample

to slip off the substrate.

See[Table A.1 for available test methods for adhesion.

Table A.1 — Test methods to measure adhesive properties
ASTM? EN‘and ISOP PYTCC

Tack Loop D6195-03 EN 1719 PSTC-16
Rolling Ball ENA721 PS[TC-6
Probe D2979-01

Pee 180° D3330/D3330M-04 EN 1939 PST|C-101
90° D3330/D3330M-04 EN 1939 PST|C-101
T-Test D1876-08 150 11339

Shear Static D3654 EN 1943 PST|C-107
Dynamic 1SO 4587

MVTR EN 13726-2

a American Society for Testing and Materials

b European Standards (EN) and International Standards (ISO)

¢ Pressure Sensitive Tape Council

Additional test methods forinformation:

— |ASTM D903 on peelor stripping strength of adhesive bonds ;

— |ASTM F2256 gn strength properties of tissue adhesive by t-peel loading;

— |ASTM D1002 on adhesive lap joint shear strength test;

— |ASTM¥F2258 on tensile strength of tissue adhesives;

— | ASTM F2458 on wound closure strength of tissue adhesives.
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B.1 Gen

Annex B
(informative)

Dose delivery profiles

There are
and dose d

TS OOTIY

hree characteristics of OBDS that are relevant to dosing: dose accuracy, dose deliverny
clivery profile. This annex only addresses the dose delivery profile.

B.2 Genleral dose delivery profile

The dose d
dose delive

elivery profile provides insight into the relationship of the dose volume delivered over
ry time. As part of the risk assessment, the dose profile can be détermined to be clinid

relevant. Where the profile is determined to be clinically relevant, the delivery profile is characteri

acceptable
product co

Regardless
design and
delivery pr
performan

B.3 Meg

Delivery fr
by gravim
at specific
should con
displacems

limits for variability are established and the ability of the final OBDS to deliver the medic|
hsistent with the defined profile verified.

of clinical relevance, it may be helpful to characterizethe'dose delivery profile as part of
development of all 0BDS/medicinal product combinhations. During development, the g
ofile can help in understanding the reasons and expectations for the variability of the O
ce, particularly for OBDSs with larger delivery velumes and longer delivery times.

surement of dose delivery profile

bm an OBDS can be measured and chdaracterized by recording the volume delivered (typic
etric measurement and conversion'to volume using the density of solution or suspens

sider the total delivery time;‘the technology of the OBDS (e.g. constant force vs. cons
nt) and, if defined, the praofile limits.

The dose profile from this type of measurement can be represented in a bar chart, by plotting

volume of
time point
examples d
25 min wit

Figures B.]
limits.

each aliquot of the/solution (or suspension) collected [incremental volume (V)] at 6
against time (¢}, This type of dose profile is represented in Figures B.1 and B.2. These
f a delivery profile for delivery of a nominal volume of 10 ml and a nominal delivery tim
h incremental volume, V, recorded every 0,5 min.

| andB:Z show two types of maximum dose profile limits. See B.5 for setting specificaf

ime

the
ally
ved,
inal

the
ose
BDS

ally
on)

times during the delivery. The time intervals at which each measurement is taken

ant

the
ach
are
e of

—

on

Alternatively, these measurements can be represented as a line chart, by plotting the cumulative volume
at each time point. This type of dose profile is represented in Figure B.3. This is another example of a
delivery profile for delivery of a nominal volume of 10 ml and a nominal delivery time of 25 min with
incremental volume, V, recorded every 0,5 min.

The data points and limits shown in these examples are for illustration only and each manufacturer
shall consider and set limits appropriate for each OBDS/medicinal product combination.

10
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B.4 Plotting of dose delivery profile

B4.1 1

ndividual volume measurements against time - Bar charts

The dose profile can be displayed as a bar chart showing a plot of incremental volumes measured from
the start until the end of delivery, collected by using a method as described in B.4. Each data point
represents the incremental volumes measured at that time since the previous measurement. This type
of dose profile is represented in Figure B.1 and B.2.

Vi
L A
I R ;l—/——
04+ %,Q)‘
: N0
03+ O
i \\%
I o)
] f
L A\
L ~\<
L N
- ‘l‘\}
0,17 ¢
Lij LU
0 IIIIIIIIIIIIIIIIIIII*IIIIIIIIIIIIIIIIIIIIIIIIIII=
NNy N N KA 10 1y 1 1 1 W 1 1o
SO = N N ¥ 1N O N O S = N NN F 1N O N 0O O O +H N M ¥
. & An B B e . I T o B R o B IR o B o I o B o N IR o N B (@]
N
Key e
V  |volume (in ml) @
t |time (in minutes) O
A |upper limit of dose Volaslgdt any measurement point (here shown as a constant with time)
Figure%(g\— Incremental volume against time with constant maximum limif
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Key
%4

t

B

B.4.

The

of delivery| for example by usin

incrementgl volumes up to th@
This slope
determine

12

0,5 1

0,4 1

0,3

e

0,2 1

0,1 1

n
S

volume] (in ml)

time (i} minutes)
upper |

2 Cu

dose profile can be also be a

] by measuri
&
R
o

*

QO

&

mit of dose volume at any measurement point @ shown varying with time)

Figure B.2 — Incremental volume\:tg’%?nst time with varying maximum limit

’\\O

mulative volume measurements against time - Line chart

rrialre of cumulative volume from the start of delivery, until the
ethod as described in B.4.

int in time. This type of dose profile is represented in Figure B.3.

N\
of this graph sents the average rate of delivery. The rate for any time interval cam be
e increase in delivered volume over the time period under analysis.

»

end
Each data point represents the suth of
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Key]
4 volume (in ml)
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E end of delivery
Vipid minimum delivered dose
Vimnay Mmaximum delivered dose
tmin] minimum delivery time
tmad Mmaximum delivery time

Figure B.3—Cumulative volume against time showing end of delivery

The end of delivery~(point E) should be within the indicated rectangle to meet delivery volunie and time
spefifications (where appropriate).

B.§ Setting specifications and limits for a dose delivery profile

In ipStances where the dose delivery profile is determined to be clinically relevant, accepfable limits
for variability shall be established and the ability of the final OBDS to deliver the medicinal product
consistent with the defined profile verified. It can also be helpful in other cases, such as when a large
volume is delivered over a relatively long time.

Setting and meeting a specification limit, for example expressed as a maximum rate (e.g. not to exceed
1 ml/min), or as a maximum incremental volume (e.g. not to exceed 0,5 ml in any 30 s interval), can
reduce or prevent patient discomfort from a fast injection. An example of a delivery profile that could
result in patient discomfort could be a 10 ml dose with a nominal delivery time of 25 min that is
delivered as 9,5 ml within the first minute and 0,5 ml for the remaining time.

It is also possible that a minimum specification limit for dose delivery profile is required. However,
instances requiring a minimum dose delivery profile specification limit are likely to be rare since a
minimum dose delivery volume will always be specified. When a minimum specification limit is
required it should be specified and measured in a similar way to the maximum specification limit.
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Figures B.1 and B.2 have two different types of specification for the same data. Figure B.1 shows a
specification that remains constant throughout the delivery. In this graph the limit is that the delivered
volume cannot exceed 0,5 ml. In Figure B.2, the maximum volume per time period varies, with a lower

maximum volume at the start and at the end of delivery. Any plotted bar in the figure that crosses

the

maximum incremental volume line (whether constant limit A or varying limit B with time) indicates

that the dose delivery profile is out of specification.

The graph in Figure B.3 shows the data represented as cumulative volume over time. Profile
specification limits are not shown in this Figure. Specifying profile limits in relation to cumulative
volume is complicated by the need to consider both the volume delivered up to any time point (the

cumulative_volume) and the difference in de ered volume petween me poin e increme
volume), wihich means that a single line cannot describe the profile limit on the chart; the profile)l
would needl to be described considering both volume at any time (which would be represented-by-a
or lines offset from the nominal profile) and the rate of delivery (which would be represented by,
gradient off the cumulative volume/time plot at any point). It is for this reason that the recommenda
is to set linpits using the approach of incremental volume against time.

It is important to note that for patient tolerability, a minimum volume or minimum rate is usually|
required af it is likely that only large volumes over shorter time that can cause-discomfort or Injec
Site Reactipns (ISRs).

B.6 Suggested method for measuring dose delivery profile
The manufpcturer may use another suitable method.

a) Setup|the OBDS on a fixture with the cannula positionedabove a collecting vessel on a balanc
shown|in Figure B.4;

b) Zero the balance or record the initial mass;
c) Actuate the OBDS;

d) Ateach specified time interval (in the example above this would be 30 s), record the reading on|
balange. This may be done using a datalogger;

e) For ea¢h time interval calculate thiesincremental mass:
f) Iftotalmass = m at time ¢, then-incremental mass at time ¢t + 1 is:
Amyq| =My q —my

g) Inordé¢r to determinie the incremental volume, divide the incremental mass value by the densit
the solution (oxSuspension);

h) To me¢t the\dose delivery profile specification none of the incremental volumes may be more

ntal
mit
line
the
[ion

not
Fion

£ as

the

[y of

han
e of

the mgdximum dose delivery profile specification limit. If a minimum limit is specified, then non

: 1 1 1 1 1 h - h .
the INCTrenrentdar voIraImes IIIay DC ICS55 LIIdIl LIS TTHITTIL.
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Key]
1 |OBDS
2 |fixture
3 |collecting vessel
4 |balance
5 [liquid
6 |cannula
Figure B.4 — Example of-the dose delivery profile test set-up
A n¢n-volatile liquid that is immiscible With and less dense than the delivered fluid may be pl

aced in the

collection vessel to prevent loss of the'delivered fluid by evaporation. The non-volatile liquid will float

on

It ig

submerged in the fluid during delivery to prevent loss of delivered fluid by splashing in the
vesgel. This may be the fluid being delivered, the non-volatile protection liquid described if
parpgraph or any othexrsuitable liquid.

op of the delivered fluid and prevent evaporation.

possible to place fluid-into the collecting vessel and arrange the OBDS such that the

cannula is
collecting
1 the above
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Annex C
(informative)

In vitro methods in relation to needle/cannula displacement

C.1 Backgx

The needlé
intended p
or recordir
considerat

C.2 Disc¢ussion

Very little
from othen

Means to measure insertion depth at the time of placement and at the.end of delivery can be identi

(for both if

aground
oUuRna

or a soft cannula of an OBDS forms the final delivery conduit for medication to reach
htient tissue. This annex outlines a number of the issues relevant to determining, measu
g the correct and consistent positioning of the tip of the needle or a soft cannulathat req
on by the manufacturer.

vailable or relevant predicate material describing test methodstasbeen found in stande
products or OBDSs with similar or equivalent features or functions.

-vivo and in vitro test purposes), and could include ultrasound and X-ray.

The funda

correct pokition in the intended patient tissue during the<period in use, and should not be adver
affected by patient activity. The OBDS instructions farsuse should stipulate what range of pat

activity fal

The requir
the duratia
drug comb
Tolerance
temperatu

Other char
adhesive s
can be pert
plan. Risk
sharing sin

ental issue of concern is that the tip of the needle/cannula should remain in a known

s within scope.

ements of the tip placement should reflect the intended tissue type and location, as we

nation and will depend upon a number of factors, in large part dictated by patient tolera
vill be influenced by factors such as OBDS configuration, drug viscosity, pH, osmolarity
e of the drug.

frength/skin adhesidn) bending, and damage during insertion. Risk control measures
inent in eliminatingér reducing such risks should form a part of the overall risk manage
analysis may include knowledge and experience of the particular OBDS or other O
hilar features)cdtheters or adhesive systems, in addition to field data and clinical eviden

the
[ing
lire

rds

fied

and
Sely
jent

]l as

n over which the drug is to be delivered. This duration, in turn, will vary based on the OBDS/

hee.
and

hcteristics requiring cohsideration are likely to include potential hazards such as movemjent,

that
ent
DSs
Ce.
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