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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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a) expansign of the range of gauges;

b) introdudtion of tapered needle designation;

c) referencp to the new ISQ/80369- series;

d) new infgrmativeannex on penetration force;

e) change ih Annex B on fragmentation;

f) deleted infarmative Annex C for symhol for “da-not-reuse” and added normative referer
ISO 15223-1;

g) new informative annex on flow rate;

h) new informative annex on needle bonding strength;

i) reference to ISO 23908 on sharps injury protection.
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Introduction

This International Standard covers sterile hypodermic needles for single use intended to inject or
withdraw fluids from primarily the human body.

Plastics materials to be used for the construction of needles are not specified, as their selection will
depend to some extent upon the design, process of manufacture and method of sterilization employed
by individual manufacturers.

Hypodermic needles specified in this International Standard are intended for use with syringes having
a 6 % Luer conical fitting as specified in ISO 80369-7 in conjunction with ISO 80369-1 and ISO 80369-20.

Devid
ISO 8

Guidd
given

es/connectors intended to mate with hypodermic needles of the standard, but which
D369-7 shall provide demonstrated evidence of safe functional performance.

nce on transition periods for implementing the requirements of this Infernationa
in ISO/TR 19244.
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INTERNATIONAL STANDARD

ISO 7864:2016(E)

Sterile hypodermic needles for single use — Requirements

and test methods

1 Scope

This International Standard specifies requirements for sterile hypodermic needles for single use of

nated metric sizes n’1Q mm-to 1'7 mm

desig

It dods not apply to those devices that are covered by their own standard such as dental
pen needles.

2 N

The fpllowing documents, in whole or in part, are normatively referenced in this docury
indispensable for its application. For dated references, only the edition cited applies.
references, the latest edition of the referenced document (including any amendments) app

ormative references

[SO 5
equip

ISO5
- Par

04-11), Conical fittings with a 6 % (Luer) taper for syfinges, needles and certain g
ment - Part 1: General requirements

D4-22), Conical fittings with 6 % (Luer) taper for syriiges, needles and certain other mediq
2: Lock fittings
ISO 3696, Water for analytical laboratory use — Specification and test methods

ISO 609, Hypodermic needles for single use Colour coding for identification

ISO 8
and ti

01, Data elements and interchangeformats — Information interchange — Represent
mes

ISO 9626, Stainless steel needletubing for the manufacture of medical devices — Requ
test methods

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing
manaygement process

ISO 14971, Medicakdevices — Application of risk management to medical devices

ISO 2
single

908, Sharps injury protection — Requirements and test methods — Sharps protectio
use hypodermic needles, introducers for catheters and needles used for blood sampling

needles and

nent and are
For undated
ies.

ther medical

ral equipment

ition of dates

rements and

within a risk

h features for

rt 1: General

[SO 15223-1:2012, Medical devices — Symbols to be used with medical device labels, labelling and

information to be supplied — Part 1: General requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply:

1) Upon its publication, ISO 80369-7 will replace ISO 594-1.
2) Upon its publication, ISO 80369-7 will replace ISO 594-2.

© ISO 2016 - All rights reserved
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3.1
gauge

016(E)

legacy size designation; a particular gauge size corresponds to a designated metric size defining limits
for outer diameters

3.2
unit packag

ing

packaging of an individual device, intended to maintain its sterility

3.3

user packaging

packaging,
information

3.4
needle cap
cover intend

3.5
tapered nee
needle with

vhich contains one or more items of unit packaging, designed to provide la
Lo the user

bd to physically protect the needle tube prior to use

dle
conical needle tube which has an outer diameter spanning-at least two conse

designated metric sizes

4 Requirn

4.1 Gener

Testing finisl

4.2 Statis

Any suitable
repeatability

4.3 Clean]

When inspeq
of 300 Ix to
extraneous 1

When exami
particles and

4.4 Limits

ements

al

ned products shall be conducted on sterilized’products.

[ics and reproducibility of test methods

test system can be used when(the required accuracy (calibration) and precision [
and reproducibility (R&R)] cah.be obtained.

liness

ted by normal or gorrected-to-normal vision without magnification under an illumi
700 Ix, the surfaeg of the hypodermic needle tube shall appear free from particlg
natter.

ned under\2,5x magnification, the hub socket (fluid path surface) shall appear free
extraneols matter.

elling

rutive

Jauge

nance
s and

from

for acidity or alkalinity

When determined with a laboratory pH meter and using a general purpose electrode, the pH value of an
extract prepared in accordance with Annex A shall be within one unit of pH of that of the control fluid.

4.5 Limits for extractable metals

When tested by a recognized microanalytical method, for example by an atomic absorption method,
an extract prepared in accordance with Annex A shall, when corrected for the metals content of the
control fluid, contain not greater than a combined total of 5 mg/1 of lead, tin, zinc and iron. The cadmium
content of the extract shall, when corrected for the cadmium content of the control fluid, be lower than

0,1 mg/l.

© ISO 2016 - All rights reserved
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4.6 Size designation

4.6.1 Tubular needle designation
The size of the hypodermic needle shall be designated by the following:
a) the designated metric size of the needle tube, may also be expressed in millimetres

— considering the regional distribution of the products, optionally the needle size expressed in
gauge size;

b) thenominallength ofthen

c) optionally, the wall thickness of the needle, expressed as RW (regular wall), TW (thip wall), ETW
(¢xtra thin wall), or UTW (ultra-thin wall).

EXAMPLE 0,8 mm x 40 mm TW.

4.6.2| Tapered needle designation

Details necessary for the user to identify the needle, including the‘designated metric $ize, shall be
provifled in accordance with the following expression:

oD (tip)/OD (hub) x L

wher¢

QD (tip) is the designated metric size of theieedle tube at the first full diameter frpm the tip
(measuring point 2, at the end of the bevel geometry as shown in Figure 1) expressed
in millimetres;

OD(hub) isthe designated metric.§ize of the needle tube at the hub side, measured at the first
full diameter from thé top of the hub or from the top of the jointing mediupm, if used,
(measuring point {1 at the end of the hub geometry as shown in Figure 1) ekpressed in
millimetres;

L is the nominaHength of the needle tube, expressed in millimetres (Figure]2).

EXAMPLE 0,23 mm/0,25 mm x 6 mm TW.

© IS0 2016 - All rights reserved 3
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Key
1  OD. (hub)
2 OD. (tip)

Figure 1 — Tapered needle designation

4.7 Colouf coding

The designated metric size of hypdadermic tubular needles or the first full diameter from the tip of a
tapered needlle shall be identifi€d by colour coding in accordance with ISO 6009 applied to thg unit
packaging and/or part of the.ieedle assembly such as the needle hub or the needle cap.

4.8 Needle hub

4.8.1 Coni

The conical sock
and ISO 594-2.

NOTE Upon its publication, ISO 80369-7 will replace ISO 594-1 and ISO 594-2.

4.8.2 Colour of hub

The hub shall be made either of pigmented or of unpigmented material. If pigmented, the colour shall be
in accordance with ISO 6009.

4.9 Needle cap

If a separate needle cap is provided, it shall be made either of pigmented or of unpigmented material. If
pigmented, the colour shall be in accordance with ISO 6009.

4 © IS0 2016 - All rights reserved
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(o)
3
6’790

Key \OJ
1 hpb (s)\

2 jdinting medium QQ

3 npedle tube Q

4  npedle cap g\Q\\

5 ldngth (%)

Figure 2 — Example of a typical hypo&{gﬁ‘-ic needle and needle cap for singl¢

O
NOTE Figure 2 represents a typical conf@’}ation of a hypodermic needle. Specific designs c
on thg packaging design of the manufactur. @

-

4.10(Needle tube @ :

4.10.0 General @)

Needles according to bular needle designation shall be in accordance with ISO 9626
needles, manufact shall define how to apply the functional tests specifically 5
resistlance to bre on the basis of a specific risk assessment carried out according to I

Tol ces on length

P use

hn vary based

. For tapered
tiffness and
50 14971.

© ISO 2016 - All rights reserved
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Table 1 — Tolerances on length of needle tube

Dimensions in millimetres

Nominal length of needle tube Tolerance
<25 +1
-2
25to0 39 +1,5
-2,5
40 0
-4
=40 +1 ,'-'\'
-2,5

4.10.3 Freedom from defects

When inspedted by normal or corrected-to-normal vision without magnification under an illumi
of 300 Ix to 700 1x, the outer surface of the tubing shall be smooth and free from defects.

4.10.4 Lubyicant

If the hypoddrmic needle tube is lubricated, the lubricant shall not be visible, under normal or corry
vision, as drgplets of fluid on the outer or inner surfaces of the needlé tube.

nance

ected

An acceptablle lubricant, applied undiluted, is polydimethylsilexane complying with a natiofal or

the Europeah pharmacopoeia. The quantity of lubricant usedhould not exceed 0,25 mg/cm?2
lubricated syrface area of the needle tube.

411 Needlt point

When examined under 2,5x magnification the neledle point shall appear sharp and free from fg
edges, burrsjand hooks.

bf the

NOTE The needle point usually has a bevel with a primary bevel angle of 11° + 2° (as illustrated in Fig]

but a “short” Bevel with other angle, e.g. 172%2°, can be provided.

The designatlion of needle point dimensions and the nomenclature used to describe the dimensior

s and

features is shown for informatieniin Figure 3. The needle points shown are of configurations cominonly

manufacturdd: other configurations may be equally satisfactory. It may not be necessary to use :
dimensions Wwhen describingthe point configuration.

The needle point should be designed so as to minimize coring and fragmentation when penet
vial closureq. This International Standard does not specify requirements or test methods for
properties, Hut aniexample of a test method for determining the production of fragments from r
closures is given in Annex B. Penetration testing can prov1de an 1nd1cat10n of the needle point shar

111 the

rating
these
Libber

pness

and lubricatlesAn-example of atest method
given in Annex D.

hce is
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(xr—t”
2 . n - f~_
’ N e
N,
|<—A
@ II'F\&HHHH‘H-%H
Ls ‘ L.
L

Key
OD ofiter diameter of needle tube
inner diameter of needletube

S

bint length

—
g=]

L1 ptimary bevel length

L2 s¢condary bevéldength

pfimary beyel'angle

s¢condary bevel angle when rotated 6

Bdae I 1l potod: o oo ol

S\,\.Uuuouy oCVCTTOTatroTrarrgrc

a
¢

B tip angle
0

y combined secondary bevel rotation angle
D

view of section A-A

Figure 3 — Designation of dimensions and nomenclature of needle point geometry

4.12 Bond between hub and needle tube

The union of the hub and needle tube shall not be broken by the minimum force given in Table 2. when
applied as tension in the direction of the needle axis.

For tapered needles, the minimum force given in Table 2 is determined by the outer diameter at the hub
[OD. (hub)] as indicated in Figure 1.

© IS0 2016 - All rights reserved 7
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016(E)

An example of a test method for determining needle bonding strength is given in Annex E.

Table 2 — Force to test bond between hub and needle tube

Designated metric size of needle Force
min.
mm
N
0,18 11
0,2 11
0,23 11
0,25 11
0,3 11
0,33 22
0,36 22
0,4 22
0,45 22
0,5 22
0,55 34
0,6 34
0,7 40
0,8 44
0,9 54
1,1 69
1,2 69
4.13 Patenfy of lumen
As appropridte, depending on the needle size and geometry of the needle, patency of the lumen shall be
determined by either:
a) a stainldss steel stylet of the appropriate diameter selected from the diameters given in Table 3
shall pags through the needle;
b) the flow|rate of water through the needle shall not be less than 80 % of an unprocessed rleedle
tube of gquivalent outér diameter and length having a minimum inner diameter in accordanc¢ with
[SO 9626 when tested\under the same pressure.
For needles tapered inside, the patency of lumen shall be verified by flow rate measurements.
The ungrocessed needle tube should have minimum inner diameter at both the tip ang hub
correspanding to their respective designations from ISO 9626.

An example of an appropriate method to determine flow rate is given in Annex C.

© ISO 2016 - All rights reserved
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Table 3 — Size of stylet to test patency of lumen
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Dimensions in millimetres

Designated metric
size of needle

Outer diameter of stylet

for needle of regular

for needle of thin-

for needle of extra-

for needle of ultra-thin-

walled tubing walled tubing thin-walled tubing |walled tubing

0,30 0,11 0,13 0,15 0,19

n"zq n'll n‘lll' n'10 ‘21
0,36 0,11 0,15 - -
0,4 0,15 0,19 - -
0,45 0,18 0,23 - -
0,5 0,18 0,23 - -
0,55 0,22 0,27 - -
0,6 0,25 0,29 0,30 -
0,7 0,30 0,35 0,37 -
0,8 0,40 0,42 0,44 -
09 0,48 0,49 0,50 -
1,1 0,58 0,60 0,68 -
1,2 0,70 0,73 0,83 -

Itis r¢commended to use method b) for needles belew 0,30 mm and hence no stylets are listed in Table 3
for dgsignated metric sizes below 0,30 mm.

4.14 (Sharps injury protection

The njeedle shall meet the requirements of ISO 23908 when an integrated sharps protection feature is

provifed.

4.15 [Sterility and biocompatibility

4.15.1 Sterility

The needle in its unit’packaging shall have been subjected to a validated sterilization prodess resulting

in a Sterility Assurance Level of at least 10-6 in accordance with recognized ISO standards.

4.15.2 Biocompatibility

h 11 111 £ £ T | : 11 1 ] il 41 : 4 £I1C
T € necdre siralr pe Iree rromt UIVIUGILAT TId Z4dTU TIT dULLUTUATICT WILIT LT TTYUIT TIHITIILS Ul IDL) 10993'1.

5 Packaging

5.1 Unit packaging

Each hypodermic needle shall be sealed in a unit package. The material and design of this packaging
shall be such as to ensure that the colour coding of the contents is visible.

The materials of the packaging shall not have detrimental effects on the contents. The materials and
design of this container shall be such as to ensure:

a) the maintenance of sterility of the contents under dry, clean and adequately ventilated storage

conditions;

© ISO 2016 - All rights reserved
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b)

<)
d)

the minimum risk of contamination of the contents during removal from the container;
adequate protection of the contents during normal handling, transit and storage;

that once opened, the container cannot be easily resealed, and it shall be obvious that the container
has been opened.

5.2 User packaging

Multiple items of unit packaging shall be packed in a user packaging.

User packaging shall be sufficiently robust to protect the contents during handling, transit and storage.
Multiple iten[s of user packaging may be packaged in a storage and/or a transit container.

6

6.1 Generfal

Information supplied by the manufacturer

The needle shall be accompanied by the information that is sufficient for its-safe use, taking accopnt of
the training Aind knowledge of potential users. However, for general appliecation hypodermic needles, it
is recognized that no instructions for use are supplied. The informatipf.shall include the identity fof the

manufacturdr.

6.2 Unit packaging

The unit packaging shall be marked with at least the following information:

a)
b)

d)

f)

a description of the contents, including the designated metric size in accordance with 4.6;
the word “STERILE” or equivalent, such as symbol for "Sterile”, ISO 15223-1;

NOTE See ISO 15223-1:2012, symbol number 5.2.1 or symbol number 5.2.2 to 5.2.5 indicating the
sterilizatjon method accordingly.

an identification reference to the'hatch code or lot number, prefixed by the symbol for “Batch|code”
from ISQ 15223-1 or the word=“LOT”;

NOTE See ISO 15223-1:2012, symbol number 5.1.5.

the wordls “FOR SINGLE USE” or equivalent such as symbol for "Do not reuse”, ISO 15223-1. The
term “dipposable’-shall not be used;

NOTE SeelSO 15223-1:2012, symbol number 5.4.2.

the nam¢ and/or tradename of the manufacturer and, where applicable, reference to its authqrized
representative;

the expiry date, if required, prefixed by the ISO 15223-1 symbol “Use-by date”. This symbol shall be
accompanied by a date to indicate that the needle should not be used after the end of the year and
month. The date shall be expressed as in ISO 8601 as four digits for the year and two digits for the
month, YYYY-MM.

NOTE See IS0 15223-1:2012, symbol number 5.1.4.

6.3 User packaging

The user packaging shall be marked with at least the following information:

a)

10

description of the contents, including the designated metric size in accordance with 4.6;

© ISO 2016 - All rights reserved
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b)

f)

g)

h)

6.4

ISO 7864:2016(E)

NOTE A description of the contents, including the designated metric size in accordance with 4.6, the
quantity, the type or angle of bevel (see NOTE in 4.11) and optionally, the words “regular-walled”, or “thin-
walled”, or “extra-thin-walled”, or “ultra-thin-walled” or equivalent or an abbreviation such as RW, TW, ETW,
or UTW respectively.

the word “STERILE” or equivalent, such as symbol for “Sterile”, SO 15223-1;

NOTE See ISO 15223-1:2012, symbol number 5.2.1 or symbol number 5.2.2 to 5.2.5 indicating the
sterilization method accordingly.

the words “FOR SINGLE USE” or equivalent such as symbol for "Do not reuse”, ISO 15223-1. The
term “disposable” shall not be used;

OTE See IS0 15223-1:2012, symbol number 5.4.2.
alwarning to check the integrity of each unit packaging before use;
OTE See IS0 15223-1:2012, symbol number 5.2.8.

identification reference to the batch code or lot number, prefixed by the symbol for|“Batch code”
from ISO 15223-1 or the word “LOT”;

OTE See IS0 15223-1:2012, symbol number 5.1.5.

the expiry date, if required, prefixed by the SO 15223-1 symbol “Use-by date”. This synbol shall be
afcompanied by a date to indicate that the needle should not be used after the end of|the year and
onth. The date shall be expressed as in ISO 8601 as‘feunr digits for the year and two digits for the
onth, YYYY-MM.

OTE See IS0 15223-1:2012, symbol number 5:1.4.

the name and/or tradename and the address of the manufacturer and, where applicable, reference
its authorized representative;

imformation on handling, storagexand transportation if no storage container |is used for
transportation.

Storage container

If usef packaging is packaged in a storage container, the storage container shall be marked with at least

the following information:

a)
b)

d)

a|description of the contents as specified in 6.2 a);

ah identification reference to the batch code or lot number, prefixed by the symbol for|“Batch code”
fifom ISO:15223-1 or the word “LOT”;

NOTE See IS0 15223-1:2012, symbol number 5.1.5.

the word “STERILE” or equivalent, such as symbol for "Sterile”, ISO 15223-1;

NOTE See ISO 15223-1:2012, symbol number 5.2.1 or symbol number 5.2.2 - 5.2.5 indicating the
sterilization method accordingly.

the expiry date, if required, prefixed by the ISO 15223-1 symbol “Use-by date”. This symbol shall be
accompanied by a date to indicate that the needle should not be used after the end of the year and
month. The date shall be expressed as in ISO 8601 as four digits for the year and two digits for the
month, YYYY-MM.

NOTE See IS0 15223-1:2012, symbol number 5.1.4.

the name and/or tradename and the address of the manufacturer and, where applicable, reference
to its authorized representative;

© IS0 2016 - All rights reserved 11
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f) information for handling, storage and transportation of the contents.

6.5 Transport wrapping

If a storage container is not used but the secondary containers are wrapped for transportation, the
information required by 6.4 shall either be marked on the wrapping or shall be visible through the
wrapping.

12 © IS0 2016 - All rights reserved
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Annex A
(normative)

Method for preparation of extracts

Principle

The a
extra

A2
A2.1

A.2.2

A3

A3.1
glass

with {

and e

A.3.2

ssembled needle, including the inner surfaces of the needle tube, is immersed in wat
Ct soluble components.

Apparatus and reagents
Freshly distilled or deionized water, of grade 3 in accordance with-1SO 3696.

Selection of laboratory borosilicate glassware.

Procedure

Immerse 25 needles in 250 ml of water (A.2:) in a suitable container made fron
[A.2.2). Ensure that all surfaces of the needles,including the inner of the needle tube, :

he water. Maintain the water at a temperature of (37+g’) °C for (60 £ 2) min. Remov

hsure that all water from the inner and outer surfaces of the needles is returned to the

Prepare the control fluid by follewing the procedure given in A.3.1 but omitting the

br in order to

| borosilicate
ire in contact

b the needles

container.

needles.

© ISO 2016 - All rights reserved
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Annex B
(informative)

Fragmentation test for medical needles

B.1 General

Many medics
penetrating

Fragments a}

The followir
stoppers), w
for penetrati

NOTE Th

B.2 Princ

Penetration
fragments, w

B.3 Appa
B.3.1 25p

B.3.2 5 pcs

B.4 Testy

Is test does not include the use of penetration parts for infusion closures.

1 devices for single use are equipped with penetration parts. These parts are desigh
rubber membranes. Thereby fragments can occur.

'e unintendedly produced particles from rubber during penetration with a penetratior

g test method is valid as reference method for elastomeric closure parts (inj
nich are designed for penetration with needles as well as for needles,/which are deg
pn of injection stoppers.

iple

bf the injection stoppers on injection bottles with.@/needle. Collecting and counting
hich occurred from the penetrations.

ratus and reagents
Cs. injection bottles, half filled withrwater and closed with stopper and crimp cap.

. devices for holding and cleaning of the needles, i.e. syringes for single use.

parts and injection stoppers

Table B.1 — Test parts and injection stoppers

ed for
part.

pction
igned

of the

Test parts

Injection stoppers

Type

Requirements

25\Cs. Injection stoppers Hardness: 40 to 55 Shore /

1S0 8362-2-20-A

erimicneedles

Hypo

B.5 Preconditioning

B.5.1 The needles are used without preconditioning. The injection stoppers are sterilized and dried.
Sterilization is done by autoclaving with (121 * 2) °C for 30 min.

B.5.2 Drying of the autoclaved stoppers is done at 60°C for 60 min in a drying oven.

B.5.3 The injection bottles are cleaned to contain no particles, which would give wrong test results.

14
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B.6 Procedure

B.6.1 The injection stoppers are assembled on injection bottles, which are half filled with particle free
water and fixed with a crimp cap.

B.6.2 Every stopper is penetrated four times at different locations of the penetration area with a
cannula. After the fourth penetration, every cannula is cleaned by pressing through about 1 ml of water
into an injection bottle. After 100 penetrations overall, the bottles are opened and the contents filtered
with a filter membrane of 0,8 um.

4 penetrations per cannula x 25 cannulae = 100 penetrations

B.7 |Test analysis
B.7.1| Relevant are fragments, which are visible with naked eye from a distance of 25 cm.

B.7.2| The number of fragments per 100 penetrations is documented.

NOTE For filtration of the water and collection of the particles filters with pore size of 0,8 um are requested.
This sjze is taken from [SO 8871 (all parts) and PharmEur. For this test/filters with pore sizes up td 20 pm can be
used, fis the evaluation of the particles is done with normal or to nermal corrected vision.

© IS0 2016 - All rights reserved 15


https://standardsiso.com/api/?name=d777395b6ddf6a6b43a68e74960225f8

ISO 7864:2

C.1 Princ

The water flow through a sample needle is measured using an appropriate calibrated and,quz
flow meter, dr an apparatus such as the one outlined in Figure C.1, combined with a calibratéd sca

016(E)
Annex C
(informative)

Determination of flow rate through the needle

iple

C.2 Reagent

C.2.1 Distilled water.

C.3 Appa
C.3.1 Test

C.3.2 Wate
01) bar for 1
0,6 mm OD.

NOTE Re
test. The pres

C.4 Testy

Fill the wate
that is conne

The water fld

The volume
assuming th

NOTE Th
is commonly 4

ratus
fixture, upon which the sample needle is mounted.

r tank, to which the test fixture is connected, pressurized using compressed air to (1,1
eedle sizes below 0,6 mm OD and (0,11 * 0;01) bar for needle sizes equal or large}

Huction of pressure for diameters equal or larger than 0,6 mm is to ensure laminar flow duri
sure 1,10 bar is considered to best mimicthe average user situation.

)rocedure

' tank with water at (28 #2) °C and connect or screw the test needle into the test fi
cted to the water tank:

ws through the nieedle for atleast (15 + 0,25) s and the efflux is collected in a suitable

s then deterutined by weighing with an analytical balance with an accuracy of %0,
it the demsity of water equals to 1,0 g/ml.

e tolefiances on temperature, pressure and time keeping have been chosen taking into accoun|
chieved, although it is recognized that they contribute differently to the overall tolerance.

lified
le.

00,
" than

ing the

xture

essel.

D01 g,

t what

One test run

contains 20 sample needles from three batches.

C.5 Test analysis

Calculate the nominal flow rate expected through the needle, in millilitres per minute. Calculate the
arithmetic average and standard deviation. Water temperature in the flow path shall not reach more

than 25 °C.

16
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Key

1 pressure gauge

2 djstilled water

3 ON/OFF valve

4 npedle intetface

ha Maximunr100 mm.

b aH ol | n 1 £ 4 = 4
FIigul© L. 1 — CAdIIPIT U1 1T TYUIPIIITIIT
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Annex D
(informative)

Test method for measuring the penetration force and drag force

for needles

D.1 Prindiple

The needle tp be tested is inserted into a specific substrate at a specific constant speed and’the
for insertion|is recorded as a function of penetration depth. A force gage, such as a load gel], is ut

to measure
penetration
Following th

D.2 Appa

D.2.1 Forc

A force meas
The force md
forward and

NOTE A

D.2.2 Substrate for insertion testing.

An approprig
the intended

rce during different stages of insertion. The needle is inserted to assess‘both the
orce and the friction force that is required to keep the needle moving through the subg
b forward motion, the needle is removed and the overall force profile.is registered.

ratus and equipment

P measurement apparatus.

urement apparatus with a load cell appropriate tocthe force measurement should be
asurement apparatus should also be capable of holding a needle to be tested and moy
backward at an appropriate test speed.

ypical test speed selected for needle penetration is 100 mm/min.

ite substrate shall be selected for the purpose of this test. Substrate shall be validat
use of the test scope and verify reproducibility of test results.

e typical test substrates'thiat are currently available include the following:

Latex Rubber substpate, having a hardness of (40 + 5) Shore A and a nominal thickn
mm.

thane substrate-having a hardness of (85 + 10) Shore A and a nominal thickness of (0,40 + 0,01
ubber having a hardness of (50 £ 5) Shore A and a nominal thickness of (0,50 + 0,05) mm.

ene{{LDPE) having a thickness of (50 + 5) microns and Young’s modulus of (130 * 10) MPa.

force
ilized
nitial
trate.

used.
ring it

d for

ess of

—

mim.

NOTE So
a) A NaturJ:l
(1,0+01
b) Apolyursg
c) Silicone 1
d) Polyethyl
D.2.3 Subs

trate holder.

The holder should consist of two parallel plates capable of securely holding a sheet of substrate between
them. A circular open penetration area, having a nominal diameter of 10 mm, should be available
to do the insertion testing. The holder should be designed such that the compressive force between
the parallel plates is the same for all the samples. An example of a design for the holder is shown in
Figure D.1 below. The schematic shows parallel plates held together with sufficient and consistent

compressive

18

force to prevent movement of the substrate.
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ip

Key

1 tap plate

2 substrate str
3 bpttom plate
4 s

The rjeedle sho
nominhal length.
durinjg the testi

D.3 CoQ?ttion and data analysis

pring loaded screws

oF
C)\\O

Figure D.1 — Schematic of@example of substrate holder and compression medhanism

D.2.4| Penetration depth.) "

uld g_ij\lserted into the substrate for a penetration depth equivalent of|80 % of the

ing’s

ample, a 5 mm needle should be inserted 4 mm (80 % of 5 mm) into the substrate
new substrate site should be used for each penetration test.

: 1 : W] - 1 : h] 111 1 1 - +1 h b £41 -
A StaleLlLdlly SIZIITICAIIU SAITTPIT SIZT STTUUIU DE LITUSTITN UCPTIIUIITE UIT'ULIIC UDJCLLIVE UL LT U est.

Two main outputs should be measured using the force profile.

a) Peak penetration force - the maximum force required to insert needle into the securely held
substrate at the defined speed. This force corresponds to the maximum force value in the force

profile.

b) Drag force - the average “friction” force obtained from a representative portion of the force profile.
The average drag force should be calculated using up to 80 % of the penetration depth. The average
force thus calculated represents the drag force for that specific sample tested. An example of a
typical force profile when a latex substrate is used for penetration testing, and the region from
which drag force should be obtained is shown in Figure D.2 below.
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