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all the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the
industries concerned. Suggestions for improvements will be recorded and in due course
brought to the notice of the Committees charged with the revision of the standards to which

they refer.
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FOREWORD

This Malaysian Standard was prepared by the Working Group on Catheters under the authority
of the Consumer Products and Safety Industry Standards Committee.

The standard covers only certain types of urinary catheters i.e. of the Nelaton and Foley types
which are considered to be in widespread general use, and which have been carefully selected
from the large variety currently available. Although other types of catheters may still be used,
adherence to the types covered by the standard would simplify the inventories of
rmanufacturers and hospitals, yet still provide an adequate range for most purposes.

In the preparation of this standard, the following publications were referred to.
(1) BS 1685 : Part 1: 1990
Part 1. Specification for sterile, single-use urethral catheters of the Nelaton and Foley

types.

(2) AS 2696 : 1289
Medical equipment - Single-use urethral catheters (sterile) for general medical use.

The catheters should be manufactured and sterilized in accordance with the recommendations
given in the ‘Guide to good manufacturing practice for sterile devices and surgical products’.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

SIRIM would like to express its profound appreciation to all parties involved in thﬁe development
of this Malaysian Standard without which it would not have been made possible.

(iv}



MS 1369 : 1995

SPECIFICATION FOR STERILE, SINGLE USE URETHRAL CATHETERS OF

2.1

3.1

THE NELATON AND FOLEY TYPES

Scope

This Malaysian Standard specifies requirements for sterile, single-use urethral
catheters intended to be introduced through the urethra into the urinary bladder.

Classification

For the purpose of this standard, urethral catheters are classified into two types as
follows:

(a) Type | - Urethral catheters without balloon.

Type | classification includes the following:

(i) Nelaton, Jaques or other ‘ordinary’ basically cylindrical urethral
catheters.
~(b) Type Il - Urethral catheters with self-retaining balloon.

Type 11 ctassification includes the following:

{i) Foley type urethral catheters [a Nelaton ‘ordinary’ basically cylindrical
urethral catheter with balloon).

Definitions

For the purposes of this standard, the definitions below apply.

Urethral catheter - a device for the drainage of fluids from the urinary
bladder and urethra or for inserting fluids into the
bladder.

Charriere or
French gauge - a designated system indicating the external
circumference of the catheter.

Tip end - the end of a urethral catheter which is furnished with
one or more drainage eyes communicating with the
catheter lumens.
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Drainage eye -

Shaft -
Free end -

Lumen(s) -

Size -

Unit -
Unit pack -
Multiple pack -

Balloon -

Rated capacity of
balloon

‘Shall’ ‘Should’ and ‘May’
Shall -

Should -

May -

Materials

the aperture at the tip end of the catheter for passage
of fluids.

the main length of tubing excluding the tip end,
the end of the catheter opposite to the tip end.

the space(s) enclosed by the (internal) walls of the’
catheter.

expressed as Charriere gauge or

French gauge (see Clause 5.2) and may include the
metric equivailent external diameter of the shaft.

the catheter.

a pack containing a single unit.

a pack containing a number of unit packs.

an integral portion of the catheter designed for
inflation and deflation, generally for use as a retention

device.

the capacity of the balloon or that capacity plus
additional volume designed by the manufacturer.

indicates that a statement is mandatory.

indicates a recommendation.

indicates the existence of an option.

The catheter shall be made of natural or synthetic rubber or elastomer or plastic
material or of a combination of components made from any of these materials.

The catheter shall meet the requirements of this standard after storage in accordance
with the manufacturer's recommended storage condition.



5.1

5.2

563

6.1

6.2

MS 1369 : 1995

Gauge size

Gauge size designation

The size of the catheter shall be designated by the Charriere gauge or French gauge
system and by the equivalent nominal external diameter of the shaft expressed in

millimetres,
Gauge size determination

The gauge size of the catheter shall be determined by the method given in appendix
B.

Gauge size range
The range of sizes shall be as given in Table 1.

Table 1. Range of catheter sizes

Designated size Nominal external Tolerance on external
diameter : diameter

Charriere/French
Ch mm mm
8 266 - 0.33, + 0.67
10 3.33 - 0.33, + 067
12 4.0 - 0.33, + 067
14 4.66 .- =0.33, + 067
16 5.33 -0.33, + 067
18 6.0 - 0.33, + 0.67
20 6.66 ' - 0.33, + 0.67
22 7.33 - 0.33, + 0.67
24 8.0 - 0.33, + 067
26 8.66 - 0.33, + 067
28 9.33 -0.33, + 067
30 10.0 -0.33, + 0867

Tip
The tip of the catheter shall be rounded.
NOTE. The tip may be reinforced by fabric or by other means.

If the tip of the catheter is produced in a separate production process and
subsequently affixed to the shaft, it shall be smoothly blended with the shaft.

When tested by the method given in appendix C the tip shall not become detached
from the shaft and neither shall there be any sign of failure of any adhesive bond.
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7.2

7.3

7.4

7.5

8.1

8.1.1

8.1.2

8.1.3

Drainage eyes

The orifices forming the drainage eyes of the catheter shall be circular or oval in
shape.

The cross-sectional area of each eye shall be not less than the measured cross-
sectional area of the drainage lumen.

The cross-sectional area of each eye shall be not greater than 2.5 times the measured
cross-sectional area of the drainage lumen.

Catheters without balloons shall have either a single eye or shall have two eyes which

shall be either staggered or opposed and shall be located at an angle of 180° relative
to one another.

Catheters with balloon sizes of 5§ ml and 10 mi shall have one pair of drainage eyes
which shall be located at an angle of 180° relative to one another. The eyes shall be
opposed.

Catheters with ballcon sizes of 20 ml and 30 ml shall have one or two pairs of eyes.

If there is one pair of eyes, the eyes shall be located at an angle of 180° relative to
one another. The eyes shall be either opposed or staggered. If there are two pairs

of eyes, the eyes constituting each pair shall be at an angle of 180° relative to one
another and shall be opposed. ‘The pairs of eyes shall be orientated at an angle of

90° relative to one another and the eyes of one pair shall not overlap the eyes of the
other pair.

When tested by the method given in Appendix D, the balloon shall not occlude the
drainage eyes of the catheter.

NOTE. The distance between the tip of the catheter and the leading eye should be such as to allow
retention of an introducer within the tip of the catheter,

Balloon

General

The inflation lumen shall open into the balloon through either one or two orifices.

NOTE. The change in profile at each end of the uninflated balloon should be smoothly blended with the
shaft. The balloon should be capable of approximately symmetrical expansion when inflated with water at
ambient temperature to its specified balloon capacity.

When tested by the method given in Appendix D the balloon shall show no sign of
leakage.

When tested by the method given in Appendix E the percentage of water recovered
shall be not lower than the values given in Table 2.

NOTE. The test described in appendix E is not capable of distinguishing between failure of a catheter due
to leakage from the inflation lumen and failure io deflate.
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Balloon capacities shall be as given in Table 3.

Table 2. Balloon test volume percentage recovery

Balloon Minimum percentage of
capacity test volume recovered
milfce %
3 40
5 55
10 75
20 80
30 80

Table 3. Balloon capacities

Designated size
B _ Balloon capacity
Charriere Metric equivalent
Ch mm mi
8 2.7 3,5
10 3.3 3,5
12 4.0 10, 20, 30
14 47 10, 20, 30
16 5.3 10, 20, 30
18 6.0 10, 20, 30
20 6.7 10, 20, 30
22 7.3 10, 20, 30
24 8.0 10, 20, 30
26 8.7 10, 20, 30
28 9.3 10, 20, 30
30 10.0 10, 20, 30

Position of ba_lloon

The distance between the tip and the nearest effective edge of the balloon (dimension
T in Figure 2) shall be as given in Table 4.

Table 4, Tip lengths

Balloon capacity Maximum tip length (T)
mifcc mm
3 30
5 a0
10 30
20 40
30 40
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9. Shaft

9.1 Length
The overall length of catheters without balloons (dimension L in figure 1) and the
overall and effective lengths of catheters with balloons (dimensions L and S
respectively in Figure 2) shall be as given in Table 5.
NOTE. The differing lengths are intended for use in male, female and paediatric patients.

9.2 Flow rate of drainage lumen
When tested by the method given in appendix F the average flow rate through the

drainage lumen shall be not lower than the values given in Table 6.

Table 5. Shaft and funnel dimensions

Catheter type Size L (minimum) | F (minimum)
Ch mm mm
Paediatric, without balloon 8to 10 240 25
Paediatric, with balloon 8to 10 240 25
Female, without balloon 12 to 30 210 25
Female, with balloon 12 to 30 210 25
Male, without balloon 12 to 30 380 25
Male, with balioon 12 to 30 380 25

Table 6. Average flow rates

Designated size Average flow rate
{minimumy}

Charriere/French

Ch ml/min

8 15

10 30

12 50

14 70

16 100

18 100

20 100

22 100

24 100

26 100

28 100

30 100
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Funnels

Drainage funnel

The drainage funnel shall be of conical or cylindrical form, or a combination thereof.
The funnel length (dimension F in Figures 1 and 2) shall be as given in Table 5.
Inflation funnel

The inflation funnel shall be fitted with a non-return vaive which shall be capable of

being cperated by a syringe with a 6% male Luer taper.

Marking of catheters

Marking of catheters without balloons

Catheters shall be marke_d with at Jeast the following information:

{1 The catheter size shall be expressed as the Charrier or French gauge size.
Markin'g of catheters with balloons

Catheters shall be marked with at least the following information:

(1) The catheter size expresséd as the Charriere or French gauge size.
(2) The balloon capacity in millilitres or cubic centimetres as given in Table 3.
(3) A reference or code which enables the manufacturing history of the products

to be traced.

Packaging
Unit pack
Each catheter shall be enclosed and sealed in a unit pack.

The unit pack shall be sealed before sterilization and shall serve as a microbial barrier.

NOTE 1. The pack should be sufficiently robust to maintain the sterility of its contents when subjected to
normal methods of handling, transit and storage.

NOTE 2. Once the unit pack has been opened it should not be possible to reseal it and it should clearly
reveal that it has been opened.
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12.2

12.2.1

13.

13.1

13.2

Multiple pack

The outer pack shall contain one or more unit pack.

Marking of packages

Marking of unit pack

Either the unit pack or a protective pack containing a single unit pack shall be marked
with at least the following information.

(a)
(b)
(c)

(d)
(e}
)
(@

(h)

A description of the contents, including the catheter type.

The catheter size expressed as the Charriere or French gauge size.

For catheters with balloons, the balloon capacity expressed in millilitres, as
given in Table 3.

The word 'sterile’.

The words ‘single use’ or equivalent phrase.

The name andfor trade mark of the manufacturer or supplier.

The batch number and the date of sterilization {month and year) or a batch
number from which the date of sterilization may be determined without the

need to refer to the manufacturer.

The expiry date (month and year) for products having a determined shelf life
of less than 5 years. -

Marking of multiple pack

Outer pack shall be marked with at least the following information:

(a)

(b)
(©)

(d)
(e)

A description of the contents, including the catheter type and number of
contents.

The catheter size, expressed as the Charrier or French gauge size.

For catheters with balloons, the balloon capacity expressed in millilitres, as
given in Table 3.

The word ‘sterile’.

The name and/or trade mark of the manufacturer or supplier.
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) The batch number and the date of sterilization (month and year) or a batch
number from which the daie of sterilization may be determined without the
need to refer to the manufacturer. ‘

(9) The expiry date (maonth and year) for products having a determined shelf life
of less than 5 years.

(h) Any necessary instructions for storage.

Biological hazard

The catheters should not have any adverse reactions on the patients tissue., When
tested in accordance with any of the following standards, in its latest edition, the
catheter shall be assessed as being free from toxic hazard.

The standards referred to shall be as follows:

(i) AS 2696

{in) BS 1685

(i) ~ ASTM F623

SIRIM certification mark

Each unit pack may also by arrangement with the Standards and Industrial Research
Institute of Malaysia be marked with the Malaysian Quality Mark of the Institute.
Details of terms and conditions governing the use of this mark may be obtained
directly from the institute.
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A1l.

A2,

A3.

Appendix A

Guidance on design and materials

When selecting materials for construction, consideration should be given io the
possible effects of body fluids with which the catheter may come into contact.

The shaft should be sufficiently flexible to conform to urethral anatomy, but sufficiently
rigid to resist kinking and collapse of the drainage lumen under normal conditions of
use.

To satisfy performance requirements some balloons are manufactured with a
preformed shape which exceeds the nominal gauge size of the shaft. The degree of
preform should be limited to minimize patient discomfort.

Materials should be selected which will minimize the extent of wrinkling of the balloon
after periods of normal use.

10
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Appendix B
Method for determining gauge size of catheters
Principle

The Charriere or French gauge size is determined by the use of a metal go/no-go
gauge or other suitable measuring device.

Apparatus

A gofno-go gauge plate, for each Charriere or French gauge size of catheter, made

of rigid material, e.g. stainless steel, of thickness 4 + 1 mm, having two open-ended
slots. The width of the smaller slot shall be the nominal external diameter of the

gauge minus 0.33 mm, and that of the large slot shall be the nominal external
diameter of the gauge plus 0.67 mm {see Table 1 for diameters).

NOTE. It is converient and customary 1o prepare one gauge plate having slots designed for ail nominal
gauge sizes of catheter. However, individual gauge plates for each catheter gauge may be prepared if
desired.

Any suitable form of measuring device e.g. micrometers.
Procedure (for a go/no-go gauge plate)

With the gauge plate vertical and level, and the slots uppermost, apply the catheter

to the gauge plate, with the axis of the catheter at 90° to the axis of the gauge plate
and in the horizontal plane, the inflation channel (if present) uppermost, and the gauge

plate at a distance of approximately 125 mm from the tip of the catheter.

Apply the catheter first to the smaller of the two slots appropriate to each gauge size,
then to the larger without deforming the catheter.

Record which of the gauge slots the catheter enters fully.
Expression of results

Express the Charriere or French gauge size of the catheter as that for which the
catheter enters the larger of the two slots and fails to enter the smaller.

Test report

The test report shall contain the following information:
(a) the identity of the catheter;

{b) the Charriere or French gauge size or metric equivalent size.

11
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C1.

C2,

c21

c2.2

C2.3

C2.4

Appendix C

Method for determining the security of the tip
to the shaft of the catheter

Principle

The catheter is immersed for 14 days in simulated urine. A tensile force is applied to
the union of the tip and shaft of the catheter, then removed and the union examined
visually for failure.

Apparatus and reagents

Device for suspending the catheter, comprising a pin which passes through a
drainage eye of the catheter, the pin having a diameter of between 50% and 75% of
that of the drainage lumen of the catheter to be tested. An example of a suitable
device is shown in Figure 4(a).

Device for attaching a weight to the drainage funnel, and a weight, their combined
mass being 1 kg. :

Stopwatch

Simulated urine, pH approximately 6.6, of the following composition, the reagents
being of recognized analytical grade:

Urea 250g¢g
Sodium chloride | | 9.0g
Disodium hydrogen orthophosphate, anhydrous 25¢g
Potassium dihydrogen orthophosphate, anhydrous 2549
Ammonium chloride 3.0¢g
Creatinine 2049
Sodium sulphite, hydrated 30g
Distilled water : to1/

CAUTION. This solution can support microbial growth. There is a strong
possibility that large numbers of micro-organism will be present in the solution at
the end of the tests described in C3, D3 and E3. These procedures should

12
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be carried out by trained personnel taking appropriate precautions in the handiing
of the immersed catheter and the disposal of the contaminated solution.

Water-bath or other device, capable of being controlled at 37 + 2°C.

Procedure

immerse the catheter in the freshly prepared simulated urine (C2.4) in the water
bath (C2.5), controlied at 37 + 2°C, so that the tip, balicon (if present) and shaft
are completely submerged.

Allow the catheter to remain in the simulated urine for 14 days and then remove
the catheter, rinse it with tap water and dry it. Allow the catheter to come to a
temperature of 22 + 4°C.

Susp'end the catheter from the suspension device (C2.1) by passing the pin into
the drainage eye nearest the tip of the catheter (see Figure 4).

Manually support the weight (C2.2). Attach the weight to the drainage funnel of the
catheter. Gently lower the weight until it is freely suspended from the catheter.
Allow it to remain in this position for 1 min.

Remove the weight and visually examine the union of the catheter tip and shaft for
detachment of the tip or failure of the bond between tip and shaft.

Test report

The test report shall contain the following information:
(a) the identity of the catheter,;

{b) the condition of the tip/shaft union after testing.

13
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D1.

D2.

D21

D2.2

D2.3

D2.4
D2.5

D2.6

Appendix D

Method for determining occlusion of drainage eyes
and leakage from balloon

Principle

The catheter balloon is inflated with water and immersed for 14 days in simulated
urine. A tensile force is applied to the catheter and the catheter examined visually
for occlusion of the drainage eyes by the balloon and leakage from the balloon.

Apparatus and reagents

Device for suspending the catheter, conS|st|ng of a plate of rigid material, havmg
the following constructional features.

{a) A hole of diameter 1 mm greater than that of the nominal size of the
catheter under test, with a countersink on the upper surface of the plate.

{b) A countersink of 90° included angle and of suff cient size to support the
base of the balloon of the catheter under test.

{c) No sharp edges at the junction of the hole and the countersink.

NOTE. To facilitate placement of the catheter under test, the plate may comprise two halves,
symmetrical about the centre line of the hole.

Water-bath, or cother device capable of being controlled at 37 + 2°C.

Device for attaching a weight to the drainage funnel or shaft of the catheter,
and a series of weights, the combined masses of the attachment device and each
weight being as given in Table 7.

Stopwatch

Distilled water or equivalent

Simulated urine, of composition given in C2.4.

14



D3.

MS 1369 : 1995

Table 7. Requirements for load test

Designated size
Mass
Charriere/French Metric equivalent
Ch : mm, kg
8 27 0.3
10 3.3 0.45
12 ) 4.0 0.6
14 . a7 0.8
16 to 30 53 to 10.0 1.0
Procedure

Inflate the catheter balloon with distilied water to the manufacturer's stated balicon
capacity.

Immerse the catheter in the freshly prepared simulated urine (D2.8) in the water-
bath (D2.2), controlled at 37 + 2°C, so that the tip and the balloon are completely
submerged.

Allow the catheter to remain in the simulated urine for 14 days, then remove the
catheter, rinse it with tap water, and dry it. Allow the catheter and contents to
come 1o a temperature of 22 + 4°C.

Place the catheter in the suspension device (D2.1), with the tip uppermost, the
balloon resting in the countersink and the shaft protruding from the hole.

NOTE. To facilitate placement of the catheter in a single-piece suspension device, it may be necessary
either to remove the funnels, having first ligatured the catheter shaft, or to drain the balloen, introduce
the catheter and then re-inflate the balloon.

Select the weight (D2.3) appropriate to the catheter under test, as given in
Table 7,

Manually support the weight. Attach the weight to the shaft or drainage funne! of

the catheter and gently lower the weight until it is freely suspended from the

catheter. Allow it to remain in this position for 1 min.

With the weight in position, visually examine the catheter during and at the end of
a 1 min period for:

(a} occlusion of the drainage eyes by the balloon;

(b} teakage of water from the balloon.

15
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D4.

Test report

The test report shall contain the following information:

(@)
(b)
(c)
(d)

the identity of the catheter;
whether the drainage eyes occluded by the balloon;
whether the leakage from the balloon was observed.

whether the balloon rupture.

148
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Appendix E

Method for determining inflation lumen leakage and/or valve
function and/or balloon deflation

E1. Principle

The catheter balloon and inflation lumen is inflated with water and immersed in
simulated urine for 14 days. The balloon is allowed to drain under gravity, and the
volume of liquid recovered is measured.

E2. Apparatus and reagents

E2.1 Clamp or similar device for suspending the catheter by the tip.

E2.2 Male 6% (Luer) conical fitting, €.g. a Luer fitting syringe with the piston removed.
E2.3 Water-bath, or rother device capable of being controlled at 37 + 2°C.

E2.4 Measuring cylinder, of size appropriate to the balloon under test.

E2.5 Distilled water, or equivalent.

E2.6 - Simulated urine, of composition given in C2.4.

E3. Procedure

Introduce into the catheter balloon, through the valve of the inflation funnel the
volume of distilled water (E2.5) given in Table 8.

Table 8. Balloon test capacities

Designated size
Test capaci
Charriere/French Metric equivalent capacily
Ch mm
8to 10 27 to 3.3 Balloon capacity
12 to 14 4.0 to 4.7 1.2 x balloon capacity
16 to 30 5.3 te 10.0 1.2 x balloon capacity

Completely submerge the catheter in freshly prepared simulated urine (E2.6) in the

water-bath (2.3), controlled at 37 + 2°C for 14 days.

17
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E4.

Remove the catheter from the simulated urine, rinse it with tap water and dry it.
Suspend the catheter from the clamp (E2.1) vertically with the tip uppermost.
Insert the make Luer fitting (E2.2) into the valve of the inflation funnel and allow
the contents of the balloon to drain a measuring cylinder until the flow of liquid

stops, or for 15 min, whichever is the shorter period.

Allow the temperature of the liquid in the measuring cylinder (E2.4) to come to 22
+ 4°C. Measure the volume rremoved from the balloon and calculated the

percentage recovered.

Test report

The test report shall contain the following information:

(a) the identity of the cathetér, including the nominal size and balloon capacity;

(b}  the volume of liquid recovered through the valve, expressed as a percentage
of the volume introduced.

18
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Appendix F

Method for determining flow rate of drainage lumen

Principle

The flow rate is determined by measuring the volume of water passing through the

drainage lumen of the catheter in 1 min, under a hydrostatic pressure of 200 + 10
mm H,O (1960 + 98 Pa).

Apparatus

Measuring cylinder, of size appropriate to the flow rate of the catheter under test.
Stopwatch

Means of providing a constant head of water of 200 + 10 mm H,0, (1960 + 98
Pa), fitted with a stopcock and a suitable connector for attaching the catheter such
that the flow rate through the stopcock and connector exceeds that of the catheter
to be tested. An example of a suitable apparatus is shown in Figure 5.

Syringe, for inflating the balloon of catheters fitted with balloons.

Procedure

Conduct the test at 22 + 4°C.

Inflate the ballooh, if fitted, with water to the specified balloon capacity using the
syringe (F2.4).

With the stopcock closed, connect the drainage funnel of the catheter {o the water
reservoir outlet and fill the reservoir to overflow level. Adjust the constant head
device to give a hydrostatic pressure of 200 + 10 mm H,0Q (1960 + 98 Pa).
Open the stopcock and establish the inflow/outflow equilibrium of the reservoir,
Ensure that water is always flowing through the overflow outlet, but that the outlet
is not submerged.

Place the measuring cylinder (F2.1) under the tip of the catheter and start the stop
watch (F2.2).

After 60 s close the stopcock and measure and record the volume of water in the
measuring cylinder.

Repeat the test twice and determine the average of the three results.
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F4. Test report

The test report shall contain the following information:
(a) the identity of the catheter;

(b}  the average flow rate.
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Figure 2. Typical Foley catheter

21

Seclion A—A
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INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dari cantuman Institut
Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah
Undang-Undang Malaysia Akta 157 pada 16hb. September 1975:Akta Institut Standard dan Penyelidikan
Perindustrian Malaysia (Perbadanan) 1975. Institut ini diletakhak dengan kuasa untuk memamju dan
menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-
barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan
bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut ini adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras keupayaan pengilang dan kecekapan pengeluaran
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maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
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projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ini berasaskan
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under the Laws of Malaysia Act 157 on 16™. September 1975: Standards and Industrial Research Institute of
Malaysia (Incorporation) Act 1975. The Institute is vested with the power to provide for the promotion and
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replacement interchangeability, and adequate variety of choice without wasteful diversify.
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