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Q4B Evaluation and Recommendation of
Pharmacopoeial Texts for Use in the ICH Regions

Annex 3: Test for Particulate Contamination:
Subvisible Particles General Chapter

| This draft guidance, when finalized, will represent the Food and Drug Administration's (FDA's) current
| thinking on this topic. It does not create or confer any rights for or on any person and does not operate to
| bind FDA or the public. You can use an alternative approach if the approach satisfies the requirements of

| the applicable statutes and regulations. If you want to discuss an alternative approach, contact the FDA
staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff, call
| the appropriate number listed on the title page of this guidance.

For questions regarding this draft document contact (CDER) Robert King 301-796-1242, or
(CBER) Christopher Joneckis 301-435-5681.
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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

Draft Consensus Guideline

Q4B - Annex 3
Evaluation and Recommendation of Pharmacopoeial Texts
for Use in the ICH Regions

ON

Test for Particulate Contamination: Sub-Visible Particles

Current Step 2 Version
Dated November 1, 2007

At Step 2 of the ICH Process, a consensus draft text or guideline, agreed by the appropriate ICH Expert
Working Group, is transmitted by the ICH Steering Committee to the regulatory authorities of the three
ICH regions (the European Union, Japan and the USA) for internal and external consultation, according
to national or regional procedures.
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Q4B -- Annex 3

Evaluation and Recommendation of Pharmacopoeial Texts

for Use in the ICH Regions
ON

Test for Particulate Contamination: Sub-Visible Particles

ICH Consensus Guideline
Released for Consultation on November 1, 2007, at Step 2 of the ICH Process

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.

2.2.

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:

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

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

42

4.3

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.

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.

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 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



95 Contamination: Sub-visible Particles: 20919, on the basis of the declaration of

96 interchangeability made above.
97
98 4.4 MHLW consideration: The pharmacopoeial texts referenced in Section 2.1 of this annex can be
99 used as interchangeable in accordance with the conditions set out in this annex. Details of
100 implementation requirements will be provided in the notification by MHL W when this annex is
101 implemented.
102
%83 5. References Used for the Q4B Evaluation
105 5.1 The PDG Stage 5B sign-off document: Japanese Pharmacopoeial Forum, Volume 13,
]89 Number 3 (August 2004)
108 5.2 The pharmacopoeial references for Particulate Matter for this annex are:
109
110 5.2.1 European Pharmacopoeia (Ph. Eur.): 5th Edition (official on January 2005)
111 Particulate Contamination: Sub-visible Particles (reference 01/2005: 20919)
112
113 5.2.2 Japanese Pharmacopoeia (JP): 6.07 Insoluble Particulate Matter Test for Injections as
114 it appears in the JP Fifteenth Edition (March 31, 2006, The Ministry of Health, Labour
115 and Welfare Ministerial Notification No. 285). The method was changed in
116 September 2007 to correct a sentence in the introduction as underlined in the text that
117 is appended.
118
119 5.2.3 United States Pharmacopeia (USP): <788> Particulate Matter in Injections, Revision
120 Bulletin, April 4, 2007

121
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6.07 Insoluble Particulate Matter
Test for Injections

This test is harmonized with the Burppean Paarmacepovia
and the 1. 5. Pharmacopeia. The parts of the text that are
not harmenized #re inarked with symbols (¥ L)

The insaluble particutatc matter test for injections oe infu-
sions i the mothad 1o 1est for insoluble particulates, to con-
finn that they are vt present in excess of specified jevels in
the solutions. For the determination of particulate contami-
nation 2 procedures, Metbod § (Light Obscuration Particle
Count Test) and Methad 2 (Micrnsenpic Particle Count
Test), are specified bereinafter. When eaunuining bijectivns
and pascateral infosions fur sb visible pactickes Method 1is
preferably applicd, However, 4t inay be necsssary fo iest

some preparations by Method 1 followed by Method 2 10

reach a conclugion on confoanance (o the requirements.

Not all parenteral preparations can be examined for sub-
visible particles by ane or both of these meihods. When
Method 1 is not applicable, ©.g. in case of preparations hav-
ing reduced clarily or incrcased viscodity, the test should be
carried ou! according 1o Mcthod . Fmulsions, vollowds, and
liposomal preparations are examples. Snududy, products
. produce air or gas bubhles when drawn info the sensor
may also require microscopic particle count testing, 11 the vis-
cosity of the preparation 1o be tested is sullicieutly Ligh so as
to preclude its cxamination by cither test method, a quantita-
live dijution with an appropriste diluent may be made w
decrease viscosity, as necessary, 10 allow the analysis to be
pecformed,

The resolts obtasned in cxamining a discecte unil or aroup
of nnits for particulaie contamination cannot be extzapolated
with csdainty (v vher vnits thet runein wetested. Thusy,
statisticully sound sampling plans must be developed if valid
inferences are 10 be deawn {iom obscrved data to characdterise
tbe leve! of particulale contaminaiion in a large aroup of
units.

Mrihod 1. Light Obscuration Particle Connt Test

Use a suitable apparatus based on the principle of light
blockage which allows an aulomatic determination of the size
of particles and the numher o particles according to size. *It
is necessary 1o perform calibration, as well 25 to demonstrate

the sample volume aceiracy, sample finw rate, particle size

rEsnoNse curve, 3ensor (esolution, aiad counting accuracy, at
least unee a year. .

*Calibration

Darticles 1o be used for calibration should be subjeet to
putticle size sensitiviry measyrement, nsing spherical pofysty-
cenc particles having a1 Jeast 5, 10 aud 25 4o in diameter
(PSL particles) in muno-dispersed suspension. The PSL par-
uiches shoukd have either a domestic or interpational traceahil-
ity in terms of length, with alevel of wneertainly at net great-
er than 3%. The particles to he used for calibration sheuld be
disprrsed i particiefree waies.

Manwal reethod

The particle size rosponse of the systemny to be applied
shuuld be determined using at least 3 channels far threshald.
vokage getricg, acording o the half ceunting methnd of
window moavipg type, The threshuld-voltage window skould

He 120% of the measuring parlicle size. Afier measuring the
sensitivity of respense for the destgrated partizle size, the size
espanke mrve is prepared by the method indicated by the
wanwfacinrer fram particle-response measnring point, and
threshold -voltage o1 §, 10 and 25 pm oF the apparams is nh-
wined.

Electronic method

In the use of multichannel peak heighl analyzey, the parti-
cle size response is measured by half-count methad of moving
window system same as the manual method, and the particle
size Tosponse curve i% prepared by the methiod desipnated by
the instcoment manufactueer, thea, the threshnld-voitage of
3, 10 and 25 jun of the apparatus is ubtained. In this casc, the
instrement manufavturer or the usee hould validate the
obtainability of the same result as that of the manual
method

Antomated method

The particle «ze response corve of the apparatus wiay be
obtained by using the sofiware developed by the user or sup-
plied by the instrument manufactuier, wheoeas, the eanafac.
wrer or the user should validate the obiainability of the same
result as that of the manval method.

Sxmplc‘volumc acearacy

Sample vohune acenracy should fall within 5% of the
measuring value in case measuring the decrease of test selo-
tion by the mass methnd after measuring the test kalotion of
10mi.

Sample fow rate

The flow rate of the smnple indicated into the sonsor
should he calculated from the observed tample volume and
time, uad should te cunformed within the tange of the
manufaciurer’s specification [or sensor used,

Sensor

There is a possibility of changes of particle size resolution
and counting rate of parlick-detecting sensor in cach sensor
by asscinbling accuracy and pacts accurasy even in the same
type sensor, Tha threshold aconracy alse neads to he onn
firmed. Testing should accordingly be performed for each of
particle size resalution, accnracy in counting and in threshold
setting, using Farticle Count Reference Standard Suspension
(PSL sphieres hasing mean diameter of approximately 10 gm,
af a concenteatinn ar 10D partickes/ml. £ 10%,, not moce
than §% of CV valuc).

During measurement, stitring should be madc for assuring
the uniformity in samyple concentration.

Sensor resolution (Particle size resolntion of appacatus)

Measucement should be made by sibiee oae of the follow-
ing methods.

1. Manual method 1o obtain the spread of histogram pre-
parzid from the counting value of the apparatus.

2. Electronic method {0 ohtain the spread of histogram of
the dassificativn of system-respunding sighal by using the
multichanngl peak height soalyzer.

3. Automated metliod 10 obiain the spread of histogram of
responsive signal of the tese-particle by using the software
prepaced hy Lthe manofactarer o the user

The diffeyenca berween the threshold of particle size covt-
ing 16 and B4% of Lhe o1& covnts and The (esi-particle size
should be within 30%%, whereas, clectronic snethod and auto-
matzd methnd should ke hoth validated for abtaining the
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sae resull ws that of the soanual vishod,

Particle connting aconvacy
Duta obtained by counticg pesticles of 5 um and greater
shonile be 763 1o 1155 particlas per t ml..

Thrisheld acowracy

Particle size cabeulaledl from a thyeshold correspanding 1o
0% counts for particles of § ym and greater should fall wi-
thin £ 3% of the mean diameter of thr test particlkes.

Reagems ‘

Particle-free water: The pusified waier containing not more
than $ particlcs of 10 um or grealer size, and not more than 2
particles of 25 gm or greater size in 10 mL of the insoluble
particlc mumber measured by the light ohseneatinn porlicle
counter. o

Genersl precantions
The test is carried vul uader conditivus Bniting patiivilae

* contamination, preicrably in a laminar-flow cabinet.

Very careflully wash the glussware aud filtration vQuipament
nsrd, except for the membrane Blers, with a wana detes gest
solulidn and rinse x{h abundroc smounts of water 1o re-
move all iraces of delergent. Immediately before use, rinse
Lhe equipment from top (o botions, outside and then inside,
with pariicle-free water.

‘Takc care not t¢ introduce air bobbles imn the preparation
1o be cxamined), expecinily when fractions of the preparation
are being transfeered 1o the container in which the deteeming-
tivn is to be carried out.

in order to chagk that the eavironment is suitable for the
1cst, that the glassware is properly cleaned and that the water
10 be used is particle-fres, the foltowing test is carcied out: de-
lumine the pasticulate contamination of S samples of par
ticie free water, each of 3 mL, acvording to the mcthod de-
seribed below . [ the nomber of particles of 10 pm or gicater
size exceeds 25 for the combincd 25 ml, the precautions
tokan Jor the test are aot suffizient. The praparatory steps
must e repeated until the enviromnent, glassware snd water
are zuitables for the test.

Method

Mix Lhe contents of the sample by slowly inverting the con-
talazzr 30 times succossively. If neessary, cautiously remove
the scaling clasure, Clean the ovoter sarfaces of the conlaingr
apening uzing a jet of perticle-free warer and remove the
closure, avoiding wny coulpuination of the enntewrs
BEminaie gas bubbles by anpropriate measures such as allow.
ing to stand for 2 min or senicaving. )

For large-volume parenterals ar for small-volume pareni-
lerals having a volume of 25 (L. ¢ more, single units are 1esl-
ed, Por small-volome parenterals less thar 25 ml. in valume,
the contents of 10 ur maorc units are combined n a cleaned
container 10 obtain a vohwme of not less than 25 w1l where
justified and avthorised, the 1est solution may b prcparnd by
1Bixing the contents of A suitable nnmber of vials and dituting
10 25 mL with particle free water or with an appropriate sol-
vewl without contamination of parficles when particle-free
witer is net suitakle.

Powdms for paenteral use are teconstituted with particle
freo water or with an appropniate solvent without contaming-
fion uf particies whun purticle-free wuler is not suitahle,

Tare oumber of t23t speeimens must he adeguate o provide
W statistically sound assessment. For large-velnme pareaterals
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Fig. 6.807-1 Circular diameter graticule

or Jor smalkyolume parenterals having a volume of 25 ml or
more, {ewer than f0 units may be iested, based on an ap-
propriste sarnpling plan.

Remove'd portions, cach of nov less than 5 ml., and counl
the number of particles equal to or greatet than 10 wm and 25
um. Disrefrard the result obtained for the Grst portion, and
calculate the mean number of particles for the preparation to
be examined.

Evalwailon

11 the average number of particles sxeeeds the limils, test
the preparation By Method 2 (Microscopic Particle Couat
Test). R
Test 1.A—Soiutions jor parenteral infusion or solutions for
infectior supplied in corzainers with @ nominal content of
*egual 10 or, wore than 10211
[he preparation complies with the test if the sverage sumber
of partizles preseut a the units tested Aoes ot excded 25 per
williliter eqpual to or greater than 10 um acd dues not exeeed 3
per milbiiter equal to or grealer than 25 jm.
Test 1. B—>Solutivns for parenteral infusion or solutions for
infection supplied in contginers with o nominal content uf
less than 100 mL.
‘fhe preparation complies with the test if the average number
of parlicles present in the units tested does not exceed G000
per container equal 10 of greatec than 10 g and does not ex-
weed 600 per container equal to or greater than 25 pm.

Methad 2. Microsespie Particle Count Test

Use 2 suitable binocular microsvope, filter assembly for
retaining patticulate contamination und mewmbrane filter Sar
examination.

‘The microscope is equippsd with an veuldr miicrometer
calibrated with an objective micrometer, a mechanical stage
vupable ul hohding and traversing the entire Glieation ares of
the membrane filler, lwou swvitable luminators to provide
eprscopic illmmination in additicn 10 obligue iBumination,
and is adjusted to 100210 magnifications. the ocuiar
micromzter is a circular diaerer graticule {see Fig. 6.07 1)
and consists of u large circle divided by crosshaies into guad-
rants, hansparent and black ceference circles W um and 25
um indiznmeter at 100 magnifications, and u liocar svale grad-
yated in 10 um iacresments. It ig calibrated using » stoge
micromater that is cerlified hy either 2 domesiic or interna-
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unnal standarcd institutivn. A relative eire of the linear seale
of the graticale within +2 per comt s acceptable, The arge
circk: is dusigaated the gaticule ficld of view (GFOV).

Two ifuminatars are reguired. One it an cpiscopic bright-
feld illuminator internal 1o the microscope, the othey is an
externsl, focussable anxiliary Numinator sdiustable to give
reflected nbligue thimination at an angle of 10° to 20°.

‘Tne filler assembly for retainisng particulate centamination
consisls of a liler bolder made of glass or other suitable
mararial, and is squinpst with 2 vacewn source and @ suila-
ble membrone filler.

The membrane filter it of snitable size, black or durk gray
in onint, non-gridded or widded, and 1.0um or finer in
iominal pote size.

General precautions

The test is carried out under conditions Limiting particulate .

comiamination, preferably in a laminar-flow cabinet,

Very varefully wush the glassware and hiter assembly used,
except for the membrane filler, with a warm detergent sobo-
tion and rinsc with abundant 2mounis of water 10 remove all
traces of delcrgent, tmmedialely belove use, 1inse both sides
of the membrane filter and Lhe enuipment from top to bot-
10m, owtside and thew inside, with parcicia-free water.

In order 1o check thal che environmenl is suitable for the
1est, that the plassware and the membrane iher ace properly
cleancd and that the water (o be used is particke-frce, 1h¢ fot-
lowing test 15 carried out: determiac the particulate contarmi-
nation of a 30 ml. vomne of periicle-free water according Lo
the method deszribed below, 1f more cthan 20 partickes 10 g
or Jarger in size or if morc than  particles 23 #m or larger in
siee are present within the filtration area, the precactions
taken for the test are pot sufficient. The preprratosy steps
must be repeated unkl the eaviiemment, glassware, mem-
brane filter and water are spitable Jor the 131,

Method

Mix the contents of the samples by slowly inverting the
container 20 times successivzly. If nccessary, cauliously re-
move the sealing clusure. Clean the outer surfaces cf the con-
tainar opening wsing a jat of particie free water and remove
the closure, avoiding any cecntamination of the contents.

For largevolume parenterals, single pnits arc tested. For
small-volume parenterals Jess than 25 mL in volume, the con-
tents of 10 or more units is combiced in a cdeaned containey;
whate justified nnd dutharised, the rest sokutivn may be pre-
pared by mixing the contents of & suitable number of vials
and diluting to 25 ml with parricle.free water or with an ap-
proptiate solvent withoul contaminztion of pacticles when
particle- free water i3 no¢ suitable, Small-volume parenterals
having 2 volumie of 25 mL or more may be tested individual-
Ty,

Towders for purenteral vse are eonstituted with particie-
JSree woter or with un appropriaie solvent without contamina-
fion of panticks when perticlesfree water is et soitable,

Thz number of text specimuns must be adequate 10 provide
a statistically sound asssssmneat. ¥oo large-volame parenterals
or fue sinall-velume paisiderals having 2 volume of 25 ml o
more, fewer than 10 units may be testad, bused un an ap-
propriate sampling plan.

Wzt the inside of the filter holder filicd with the membrang
Elter with several willikier of particle-free water. Tesnsfer to
the Rtration funnel the mtal vohime of a sobation puol or of
a single unit, and apply vacoinn, {f aceded udd stepuwise 2

poriion of tha splution untt the cntite volume is filrered. AJ
127 the last addition of sohition, bruin rinsing the inner walls
of the filter hohilar by using a st of partickefrer water. Main-
tain the vacuum uatil the surface of the membrane flter is
Iree from ligeid. Place the filier in a petri dish and allow the
filter 1o aie-dry with the cover slightly ajar. Aficr the filter has
been dtied, place the petyi dish on the siage of the micro-
scope, sean (he entire membrane Alter under the reflevsed
light from the ifuminating device, and count the number of
particles thot are equnl to or greater Lhan 10 um and the num-
ber of particies (har are equal to or graater than 25 um. Aller~
vatively, partial hlker count and determination of the Lot
flter count by zakulation is aliowed. Calmiale the tean
sumber of particlas for the preparation to be examined.

The particle sizing process with the use of the cizeolar di-
ameler graticule ix carried out by ransfarming mentally the
image of each pasticle intp a ircle and then comparing il 10
the 10 gm and 25 pm graticule reference ciicles. Thereby the
particles are not moved from their initial locations within the
guaticule field of view and are not superimposed on the refer.
znce circles for comparizon. The inner diametsr of the trans-
parent gréticule refsience circles is used to size white and
transparent parficies, while dark particles are sized by using
the vuter diametsr of the black opaque graticule reforenue
cireles,

In pecforming Uk microscopic particke count test (Mcthod
2} do ot altermpt 1o size o1 cnumerate amorphovs, semi-lig
uid, nr utherwise morphelogically indistinet matetials that
have the appearance of a stain or discoloration en the mem-
brane filier, These materials show little or no surface reliel
and present a pelatinous or film-fike appearance. In such
cases the interpretatiuon of enumeration may e aided by test-
ing a sample of the solulion by Method 1.

Ewaluation
Test 2.A—S8uluivas for parenteral infusion or sulutions for
injection suppiied in containers with a nominal content of
*equal (0 01, maore than 100 mL
The preparation complies with the test if the average numbe:
of partlules present in the umts tested does not exceed 12 per
milifiter cqual tn or greeter thun 10 gm and does not caceed 2
per milliliter equal to or greater than 25 pan,
Test 2. B—Sohauions for parenteral infusion or sofuvions for
injection suppfied in comginers with @ nomingl conteat of
less than 100 ml
The preparation complics with the test if the average number
of partices present in the wnits tested docs not exceed 3000
per container equal (v o1 greaier than 10 um and does nnt ex-
ceed 300 pec conlainer equal to or greater than 25 zan,



