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1. Introduction

This annex is the result of the Q4B process for Test for Particulate Contamination: Sub-Visible
Particles. The proposed texts were submitted by the Pharmacopoeial Discussion Group (PDG).

2. Q4B outcome

2.1. Analytical procedures

The ICH Steering Committee, based on the evaluation by the Q4B Expert Working Group (EWG),
recommends that the official pharmacopoeial texts, Ph.Eur. 20919 Particulate Contamination: Sub-
visible Particles, JP 6.07 Insoluble Particulate Matter Test for Injections, and USP <788> Particulate
Matter in Injections General Chapter can be used as interchangeable in the ICH regions given the
following:

e Instrument calibration and system suitability measurements should follow regional GMP
requirements.

2.2. Acceptance criteria

Except for nominal 100-milliliter (mL) parenteral products, the acceptance criteria are interchangeable.
At the 100-mL nominal volume, the criteria specified in JP are more stringent than those in the other
two pharmacopoeias; therefore, the criteria are not interchangeable at that volume.

3. Timing of annex implementation

When this annex is implemented (incorporated into the regulatory process at ICH Step 5) in a region,
it can be used in that region. Timing may differ for each region.

4. Considerations for implementation

4.1. General consideration

When sponsors or manufacturers change their existing methods to the implemented Q4B-evaluated
pharmacopoeial texts that are referenced in Section 2.1 of this annex, any change notification,
variation, and/or prior approval procedures should be handled in accordance with established regional
regulatory mechanisms pertaining to compendial changes.

4.2. FDA consideration

Based on the recommendation above, and in accordance with the conditions set forth in this annex, the
pharmacopoeial texts referenced in Section 2.1 of this annex can be considered interchangeable.
However, FDA might request that a company demonstrate that the chosen method is acceptable and
suitable for a specific material or product, irrespective of the origin of the method.

4.3. EU consideration

For the European Union, the monographs of the Ph. Eur. have mandatory applicability. Regulatory
authorities can accept the reference in a marketing authorisation application, renewal or variation
application citing the use of the corresponding text from another pharmacopoeia as referenced in
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Section 2.1, in accordance with the conditions set out in this annex, as fulfilling the requirements for
compliance with the Ph. Eur. Chapter, Particulate Contamination: Sub-visible Particles: 20919, on the
basis of the declaration of interchangeability made above.

4.4. MHLW consideration

The pharmacopoeial texts referenced in Section 2.1 of this annex can be used as interchangeable in
accordance with the conditions set out in this annex. Details of implementation requirements will be
provided in the notification by MHLW when this annex is implemented.

4.5. Health Canada consideration

In Canada any of the pharmacopoeial texts cited in Section 2.1 of this annex and used in accordance
with the conditions set out in this annex can be considered interchangeable.

5. References used for the Q4B evaluation

5.1 The PDG Stage 5B sign-off document:
Japanese Pharmacopoeial Forum, Volume 13, Number 3 (August 2004)
5.2 The pharmacopoeial references for Particulate Matter for this annex are:

5.2.1 European Pharmacopoeia (Ph. Eur.): 5th Edition (official on January 2005) Particulate
Contamination: Sub-visible Particles (reference 01/2005: 20919);

5.2.2 Japanese Pharmacopoeia (JP): 6.07 Insoluble Particulate Matter Test for Injections as it
appears in the JP Fifteenth Edition (March 31, 2006, The Ministry of Health, Labour and Welfare
Ministerial Notification No. 285). The method was changed in September 2007 to correct a
sentence in the introduction as underlined in the text that is appended;

5.2.3 United States Pharmacopeia (USP): <788> Particulate Matter in Injections, Revision Bulletin,
April 4, 2007.
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6.07 Insoluble Particulate Matter
Test for Injections

This test s harmonized with the Buropean Pharmacopoeia
and the U. 5. Pharmacopefa. The parts of the text that are
" not harmenized are marked with symbels (* ).

The insoluble particulate matter test for injections or infu-
sions is the method to test for insoluble particulates, to con-
firm thai they are not present in excess of specified levels in
the solutions. For the determination of particylate contami-
nation 2 procedures, Method I {Light Qbscuration Particle
Count Test) and Methed 2 (Microscopic Particle Count
Test}, are specified hereinafrer, When examining injections
and parenteral infusions for sub visible particles Method 1 is
preferably applicd. However, 9¢ wnay be necessary to test

some preparations by Methed | followed by Method 2 1o

reach a conclusion on conformance (o the requirements,

Not all parenteral preparations can be examined for sub-
vistble particles by one or both of these methods. When
Method 1 is not applicable, e.g. int case of preparations hav-
ing reduced clarity or increased viscosity, the test should be
carried out according to Method 2. Emulsions, colloids, and
liposomal preparations are examples. Similerly, products
that produce air or gas bubbles when drawn into the sensor
may also require microscopic particle count testing. If the vis-
cosity of the preparation to be tested g sufficiently high so as
to preclude its examination by either test method, a quantita-
tive dilution with an appropriate diluent may be made to
decrease viscosity, as necessary, to allew the analysis to be
performed,

The results obtained in examining a discrete unit or group
of units for particulate contamination cannot be exirapelated
with certainty to other units that remain untested. Thus,
statistically sound sampling plans must be developed if valid
inferences are to be drawn from observed data to characterise
ihe level of particulate contamination in a large group of
units.

Method 1. Light Obscuration: Particle Count Test

Use a suitable appacatus based on the principle of light
blockage which allows an automatic determination of the size
of particles and the number of particles according to size. *it
15 necessary to perform calibration, as well as to demonstrate

the sample volume accuracy, sample flow rate, particle size

response curve, sensor resolution, and counting accuracy, at
least once a year. o

*Calibration

Pariicles to be used for calibration should be sabject to
particle size sensitivity measurement, using spherical polysty-
rene particles having at least 3, 10 and 29 um in diameter
(PSL particles) inr mono-dispersed suspension, The PSL par-
ticles should have either a demestic or international traceahil-
ity in terts of lengih, with a level of uncertainly at not great-
er than 3%. The particles to be used for calibration should be
dispersed in particle-free water.

Manual method

The particle size response of the system to be applisd
should be determined using at least 3 channels for threshold-
voltage setting, according to lhe hall counting methed of
window maoving type. The threshold-voltage window should

be £20% of the measuring particle size. After measuring the
sensitivity of respanse for the designated particle size, the size
response curve is prepared by the method indicated by the
manufacturer from particle-response measuring point, and
threshold-voltage of §, 10 and 25 urs of the apparatus is ob-
tained.

Eleetronic method
Inn the use of multichannel peak height analyzer, the parti-
cle size response is measured by half-count method of moving

© window system same as the manual method, and the particle

size response curve i prepared by the method designated by
the instrument manufacturer, then, the threshold-voltage of
5, 10and 25 wm of the apparatus is obtained. In this case, the
instrument manufacturer or the user should validate the
obtainability of the same result as that of the manual
method.

Auntomated method

The particle size response curve of the apparatus may be
obtained by using the software developed by the user or sup-
plied by the instrumient manufacturer, whereas, the manufac-
turer ar the user should validate the obtainability of the same
result as that of the manual methed.

Sample’vulume accuracy

Sample volume accuracy should fail within 5% of the
measuring value in case measuring the decrease of test solu-
tion by the mass method after measuring the 1est selution of
J0mL.

Sample flow raie

The flow rate of the sample indicated into the sensor
should be calcnlated from the observed sample volume and
time, and should be conformed within the range of the
manufacturer’s specification” for sensor used.

Sensor

There is a possibility of changes of particle size resolution
and counting rate of particle-detecting sensor in each sensor
by assembling accuracy and parts accuracy even in the same
iype sensor. The threshold accuracy also needs to be con-
firmed. Testing should accordingly be performed for each of
particle size resolution, accuracy in counting and in threshold
setting, using Particle Count Reference Standard Suspension
(PSL spheres having mean diameter of approximately 10 wm,
of a concentration at 1000 particles/ml. £ 10%, not more
than 5% of CV value).

During measurement, stirring should be made for assuring
the uniformity in sample concentration.

Sensor vesolution (Particle size resolufion of apparatus)

Measurement should be made by either one of the follow-
ing methods.

1. Manuaj method to obtain the spread of histogram pre-
pared from the counting value of the apparatus.

2. Electronic method Lo obtain the spread of histogram of
the classification of system-responding signal by using the
multichannel peak height analyzer.

3. Automated method to obtain the spread of histogram of
responsive signal of the test-particle by using the software
prepared by the manufaciurer or the user.

The difference between the threshold of particle size count-
ing 16 and 84% of the {otal counts and the test-particle size
should be within 109, whereas, clectronic method and auto-
mated method should be hoth validated for obtaiming the
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same result as that of the manual method.

Particle counting accuraey
Data obtained by counting particles of 5 um and greater
should be 763 to 1155 particles per 1 mL,

Threshold accaracy

Particle size caleulated from a threshold corresponding to
50% counts for particles of 5 pm and greater should Tall wi-
thin 3% of the mean diameier of the test particles.

Reagents .
Particle-free water: The purified water containing not more
than 5 particies of 10 gm or greater size, and not more than 2

particles of 25 ym or greater size in {0 mL of the insoluble

particle number measured by the light abscuration patlicle
counter.

General precautions
The test is carried cut under conditivas limiting particolate
* contamination, preferably in a laminar-flow cabinet,

Very carefully wash the glassware and filiration equipment
used, except for the membrane filters, with a warn detergent
solution and rinse with abundant amounts of water to re-
move all traces of detergent. Immediately before usc, rinse
the equipment from tep to botiom, outside and then inside,
with particle-free water.

Take care not to introduce air bubbles into the preparation
0 be examined, especially when fractions of the preparation
are beisntg transierred to the container in which the determina-
fion is to be carried ouf.

In order to check that the cnvirormeni is suitable for the
test, thai the glassware is properly cleaned and that the water
to be used is particle-free, the following test is carried out: de-
terrine the particulate contamination of 5 samples of par-
ticle-free water, each of 5 mL, according to the method de-
scribed below. If the number of particles of 10 pm or greater
size exceeds 25 for the combined 25 ml, the precautions
taken for the test are not sufficient. The preparatory steps
must be repeated until the environment, plassware and water
are suitable for the test.

Method

Mix the contents of the sample by slowly inverting the con-
tainer 20 bmes successively. IF necessary, cautiously remove
the sealing clasure, Clean the outer surfaces of the container
opening using a jet of particle-free water and remove the
closure, avoiding any countamination of the contents.
Eliminate gas bubbles by appropriale measures such as allow-
ing to stand for 2 min or sonicating.

For large-volume parenterals or for smatl-velume paren-
terals having a volume of 25 mL. or more, single units are tesi-
ed, For small-velume parenterals less than 29 mL in volums,
the contents of 10 or more units are combined in a cleaned
conlainer to obtain a volume of not less than 25 mL; where
justified and authorised, the test solution may be prepared by
mixing the contents of a suitable number of vials and dikuting
to 25 mL with particle-free water or with an appropriate sol-
vent without contamination of particles when particle-free
water is not suitable.

Powders for parenteral use are reconstituted with particle-
Jfree water or with an appropriate selvent without contamina-
tion of particles when particle-free water is not suitable,

The number of test specimens must be adequate Lo provide
a statistically sound asscssment. For farge-volume parenterals
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Fig. 6.87-1 Circular diameter graticule

or for small-volume parenterals having a volume of 25 mL or
more, {ewer than 10 units may be tested, based on an ap-
propriate sampling plan.

Remave'd portions, each of not less than 5 mL, and count
the number of particies equal 1o or greater than 30 ym and 25
um, Disregard the result obtained for the first portion, and
calculate the mean number of particles for the preparation to
be examined.

Evalnation

If the average number of particles exceeds the limits, test
the preparation by Method 2 (Microscopic Particle Count
Test). .
Test 1.A—Solutions for parenteral infusion or selutions for
injection suppliad in containers with a nomtinal centent of
*equal Lo or, more than 100 mL
The preparation complies with the test if the average number
of particles present in the units tested does not exceed 25 per
millilifer equal to or greater than 10 um and does not exceed 3
per milliliter equal to or greater than 25 ym.
Test [.B—Solutions for parenteral nfusion or solutions for
injection supplied in containers with ¢ nominal content of
less than 100 mfl..
The preparation complies with the test if the average number
of particles present in the units tested does not exceed 6000
per container equal Lo or greater than 10 ym and does not ex-
ceed 600 per cantainer equal to or greater than 25 am.

Method 2. Microscopic Particle Count Test

Use 2 suitable binocular microscope, filter assembly for
retaining particulate contamination and membrane filter for
cxamination.

The microscope is equipped with an occular micrometer
calibrated with an objective micrometer, a mechanical stage
capable of holding and traversing the entire fltration area of
the membrane filter, fwo suitable iHuminators to provide
episcopic iHlumination in addition to oblique illumlination,
and is adjusted to 10010 magnifications. The ocular
micromater is a circular diameter graticule {see Fig. 6.07-1}
and consists of a large circle divided by crosshairs into guad-
rants, transparent and black reference circles 16 um and 25
wm i diameter at 100 magnifications, and a linear scale grad-
vated in 10 pum incremenis. [t is calibrated using a stage
micremeter that is certified by either a domestic or nterna-

ICH guideline Q4B Annex 3 on evaluation and recommendation of pharmacopoeial texts for use in the
ICH regions on test for particulate contamination: sub-visible particles general chapter

EMA/CHMP/ICH/561176/2007

Page 6/7



tional standard instilulion. A relative error of Lhe linear scale
of the graticule within +2 per cent is acceptable, The large
circle is designated the graticule ficld of view (GFOV).

Two illuminators are required. One is an episcopic bright-
field ilurminator internal to the miecroscope, the other is an
external, focussable auxiliary Jluminator adjustable to give
reflected obligue Hlumination at an angle of 10° to 20°,

‘The filter assembly for retaining particulate contamination
consists of a filter holder made of glass or other suitable
material, and is equipped with a vacuum source and a suila-
ble membrane filter.

The membrane flter is of suitable size, black or dark gray
in color, non-gridded or gridded, and [.Dpgm or finer in
nominal pore size.

General precautions

The test is carried out under conditions limiting particulate .

contamination, preferably in a laminar-flow cabinet.

Very carefully wash the glassware and filter azsembly nsed,
except for the membrane filter, with a warm detergent solu-
tion and rinse with abundant amounis of water to remove ail
traces of detergent, Immediately before use, rinse both sides
of the membrane filter and the equipment from top to bot-
tam, outside and then inside, with particie-free water.

In order to check that the environment i5 suitable for the
test, that the glassware and the membrane filter are properly
cleaned and that the water to be used is particle-free, the fol-
lowing test is carried out: determine the particulate contami-
nation of a 50 mL volume of particle-free water according to
the method described below. If more than 20 particles 10 gm
or Jarger in size or if more than 5 particles 25 um or Iarger in
size are present within the filiration area, the precautions
taken for the test are not sufficient. The preparatory steps
must be repeated uniil the environment, glassware, mem-
brane filter and water are suitable for the test.

Method

Mix the contents of the samples by slowly inverting the
container 20 thmes successively. I necessary, cautiously re-
move the sealing closure. Clean the outer surfaces of the con-
tainer opening using a jet of particle-free water and remeve
the closure, avoiding any contamination af the contents.

For large-volume parenterals, single units are tested. For
small-volume parenterals less than 25 mL in volune, the con-
tents of 10 or mere units is combined in a cleaned container;
where justified and anthorised, the test solution may be pre-
pared by mixing the contents of a suitable number of vials
and diluting to 25 ml. with particle-free water or with an ap-
propriate solvent without contamination of particles when
particle-free woter 15 not suitable. Small-volume parenterals
having a volume of 25 mL or more may be tested Individual-
Iy,

Powders for parenteral uge are constituted with parricle-
JSree water or with an appropriate solvent without contamina-
tion of particies when particfe-free water is not suitable.

The number of test specimens must be adequate to provide
a statistically sound assessment. For large-volume parenterals
or for small-volume parenterals having a volume of 25 mL or
more, Tewer than 10 units may be tested, based on an ap-
propriate sampling plan.

Wet the inside of the filter holder fitted with the membranc
filter with several milliliter of parficle-free woter, Transfer to
the filtration funnel the total volume of a solution poot or of
a single unir, and apply vacuum. If needed add stepwise a

portion of the selution untit the enlire volume is filtered. Af-
ler the last addition of solution, begin rinsing the inner walls
of the filter holder by using a jet of particle-free water, Main-
lain the vacuum until the surface of the membrane filter is
free from Hquid, Place the filter in a petri dish and allow the
filter 1o air-dry with the cover slightly ajar. After the filter bas
been dried, place the petri dish on the stage of the micro-
scope, scan the entire membrane Aiter under the reflected
light from the illuminating device, and count the number of
particles that are equal to or greater than 10 ym and the num-
ber of particles that are equal to or greater than 25 ym. Alter-
natively, partial filter count and determination of the total
filter count by calculation is allowed. Caleulate the mean
number of particles for the preparation to be examined,

The particle sizing process with the use of the circular di-
ameter praticule is carried out by transforming mentally the
image of each particle into a circle and then comparing it to
the 10 um and 25 pm graticule reference circles. Thereby the
particles are not moved from their initial locations within the
graticule field of view and are not superimposed on the refer-
ence circles for comparison. The inner diameter of the trans-
parcnt graticule reference circles is used to size white and
transparent particles, while dark particles are sized by using
the outer diameter of the black opaque graticule reference
circles.

in perferming the microscopic particle count test (Method
2) do not attempl io size or enwmerate amorphous, semi-liq-
uid, or otherwise morphologically indistinct maierials that
have the appearance of a stain or discoloration on the mem-
brane flier, These materials show little or no surface relief
and present a gelatinous or Alm-like appearance. In such
cases the [nterpretation of enumeration may be aided by test-
ing a sample of the solation by Method 1.

Evaluation
Test 2.A—Solutions for parenteral injusion or solutions for
injection supplied in conteiners with a nominnl content of
*equal {0 0r 4 more than 100 mL
The preparation complies with the test if the average number
of particles present in the units tested does not exceed 12 per
miltiliter equal to or greater than 1¢ gm and does not exceed 2
per milliliter equal to or greater than 25 um.”
Test 2.B—Selutions for parenteral infusion or solutions for
infection supplied in containers with a nominal content of
less than 100 mL
The preparation complies with the test if the average number
of particles present in the units tested does not exceed 3000
per container equal to or greater than 10 pm and does not ex-
ceed 300 per container egual to or greater than 25 ym.
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