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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). 

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. 2091 9 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. 

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. 

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. 

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, andlor prior approval procedures should be handled in 
accordance with established regional regulatory mechanisms pertaining to compendia1 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 ofthe 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 



Contamination: Sub-visible Particles: 209 19, 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. 

References Used for the Q4B Evaluation 

5.1 	 The PDG Stage 5B sign-off document: Japanese Pharmacopoeia1 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 0 112005: 209 19) 

5.2.2 	Japanese Pharmacopoeia (JP): 6.07 Insoluble Particulate Matter Test for injections as 
it appears in the JP Fifteenth Edition (March 3 1 ,  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 



6.07 	 Insoluble Particulate hfatter 
Test for Injections 

This test is l~arlnonizcti v:ilh the Ellropean P:~arrnacopoeia 
and the U .  S. Pharrnacopeia. The parts of Lhe lrxt that are 
not harmonized arc marked with symbols (*  .). 

The insolilble partliulate matter test far injections or inlu- 
sions is the mctlrod to tcrt for insoluble particulates, to cun-
firm that tliey are r~ut  presc~il it1 excess of specified levels ill 
the sulutior!~. For thc detrrrnination of particulare contnmi- 
nation 2 proccdurcs, Mcthod I (Light Ohscuratinn Particle 
Count Test) and Mcthod 2 (Microscopic Particle Cou~rt  
Test), are specified hercinafrer. When examining injections 
and parenteral infusions for yub visible parlicles Method I is 
prcfcrably applicd. However, :it lnay be necessary to tcst 
somc reo oar at ions bv Method I followed hv Metllod 2 to 
reach a conclusion o n  confor~nance lo the requirements. 

Not all parenteral ureparations can be examined fur sub- - .  
visible b y  one or both of these mrthods. When 
MrLhod I is not applicable, c.g. in case of preparations ha\.- 
ing reduccd clarily or increased viscosity. the :eat should be 
carried out according to Method 2. Enrulsions. culluids, and 
liposonral preparations are examples. Similzrly, products 
that produce air or gas bubbles when drawn into thc scnswr 
may also require microscopic pzirticle count testing. If the vis- 
cosity o f  thc prcparalion to bc tested is sufficiently high so as 
to preclude its cxaniination by either test nlettlod, a quantita- 
tive dilution with an appropriale diluent may be made to 
d ~ r e a s e  viscosily, as necessary. to allow thr analysis to b c  
performed. 

The  resulrs obtained in examining a discrete unit or group 
of units for particr~lare contamination cannot be extrapolated 
with certainty ro other rlnils that remain unlcsled. Thus, 
statistically sour~d sampling plans must be developed i f  valid 
inferences arc to bc drawn from obscrvcd data to characterise 
the level of particulate contamination in a large group of 
units. 

Method 1. Light Obsc~iralio~r TestParticle C o ~ ~ n i  
Use a suitable apparatus based on [lie principle of light 

blockage wliicl~ allows a n  automatic determinatiun of the size 
o l  particles and the numbcr uiparticlcs accord in^ to size 'It 
is nccessay to perform cnlibration, as well as to demonstrate 
thc sample volume accuracy, samplc flow rate, particle sire 
CCSPOI~SCcurve. sensor resolution, and coullling accuracy, at 
least once a year., 

'Calibration 
Particles to be used for calibration should bc subjcct to 

particle sizc scnsitivity rncosurement, using spherical po1yst):- 
rcne pariiclcs having at least 5 .  I0 and 25 I rn  in diameter 
(I'SL particles) ill mono-dispcrscd suspcnsioti. 'She PSL par-
tlcles shouId have either a domestic or international traceabil- 
ity in terms of lerigtl~, nirh a level of ulicertninly at not grcat- 
er than 3% The particles to he used for calibradon shculd be 
dispersed in por!icle-Jree water. 

The particle sire response o r  tlrc systeili to bc applied 
should bc determined using at le;l.ct 3 channels for threshold- 
volrnee :erring. according to the hair counting method of 

122 	
window moving type 'The thre~hold-\~oltage rvindorv siiuuld 

!,e )200,;1 of the measuring particlt size. .4ftc: measuring thc 
sensiti\,it)' of rcsponse for thedesignatcd part~cle size, the size 
rerpnnse curvc is prepared by the mcthod indicated by ~ h c  
ninunlfacturer from particle-response mcasur in~ point, and 
tlircshold-voltagc of 5 ,  I0 and 25pm or  the appararus i s  nb-
rained 

Elcclrunic merhod 
In the usc of rnult~clianncl pcak lleight analyzer, tlre parli- 

cle rize response is measlirrd by half-coun! mcthad of moving 
w~ndnw system same 1.5 the manual method, and tile particle 
size response curve is prepared by the method designated hg 
the instrument manufacturer, then, the thres:~old-voltage of 
5 .  10 and 22  irln of thc apparatus is obtained. In this ;arc, the 
instrument manufacturer or the user should vnlidntc Lhc 
ubtainability of t t ~ r  sarnu result as that of he manual 
method. 

Arnfomated method 
The particle size response curve of Lhe apparatus may be 

obtained by using the software developed by the user or sup- 
plied by thc instrumcnt nianufacturer, whereas, the manufac-
lurer or the user sl~ould va l ih t e  the obtainability ; ~ fthe same 
resr~ltas that of the manual method. 

I 
Sarnple volume accuracy 
Sample, volume accliracy should fall wi111in 5% o i  the 

measuring value in case me;isuring the decrease of tcst solil- 
tiofi by thc rnass method aftcr measuring the test solulion or  
IOmL. 

Sarnple llnw rale 
'The rlow rate o f  tlie sample indicated into thc scnsor 

should he calculated from the observed .ample voll~me and 
time, and shuuld bc conformed within the range of the 
manufacrurer's specification'for sensor used 

Sensor 
Thcrc is a possibility of changes of particle size rcsalution 

and counting rate of particle-dctccting sensor in each scnsor 
by  assembling accuracy and parts accuracy even Ll [lie same 
type sensor. The threshold accrlracy also needs to be con 
firmed. Testing should accordingly bc performed for each of 
particlc size resolution, accuracy in counting and in threshold 
setting, using Particle Count Refcrencc Standard Suspension 
(PSL spheres having mean diameter of approxiniately 10 pm, 
of a concentration a t  1000 particles/mI. i10%. not more 
than 5% of CV value). 

During measurement, stirring should be made for assuring 
t11e uniformity it) sample concentratia:~ 

Sensor reroluijnn (Pnrticle size resollrtion of apparatus) 
Measurement shor~ld be iliaclc by cill~erone o l  the iollorv- 

ing rncthods. 
1. Manual method to obtain the spread of histogram prc- 

parcrl from the counting value of the appxatns .  
2. Electronic method lo obtain the spread of hislograni of 

tlrc classification uf system-rcspunding signal by using the 
multichannel peak height analyzer. 

3.  Automated ~netllcd to obtain thc spread of histogram n i  
responsive signal or  the test-particle by usmg the snft;.:are 
preparcd by the manufacturer or thc uscr. 

Tlie difference herwecn the :hrcshold of particlc size collnt- 
illy 16 a ~ l d  84% of t h t  total co!irlts ar~tl Ihc test-particle size 
should be within IOL;G, ~ ~ I ~ c I - c I s ,  clccrronic rnetl~od aild auto- 
m a ~ c d  mcthod should he horh valid:~!ed for obtaining the 



sarne resu!i as :ha1 the n o i ~ u a l  i r~c thoJ .  

Parliclc cvunling accuracy 
Data  obtailled by couoticg particlcs o f  5 p m  and  greater 

sholrld he 763 to 1155 particles per 1mL.  

Thresllol~l accuracy 
Particle sixe calculated from a threshold correspondi~lg to 

50% counts f o r  p;rticlcr of 5 grn and grcater should fill1 vti-

thin r t S %  o i  ttre mean diamcter o r  tlrc rest pa~t ic lcs .  

Reagents 
Pnrliclr-free rvofer: Tlre purihetl u0arer containing not  more 

than 5 particles of 1Og1m or greater size, arrd no t  tnorc than 2 
particles of 25 pm or grcatcr sizc in 10 m L  of the i~tsoluble 
particlc n~irnbcr ~ncasnred by thc light o5scuration particle 
counter.. 

General preca~~f ior is  
The  tcst is carried uul under co~~cl i t iu~ls  particulatel i r~ r i t i ~~y  

contamination, prefcrahly i r ~  a lalnilrar-flow cabinet. 
Very carefully wash the glassu,arc and liltration equipiner~t 

red, cxccpt for the membrane filters, v~i th  a warm detergent 
so lu t i in  and r in j t  u4irh abt~ndanr  amounts of tvatcr t o  rc- 
move all maces of detergent. Immediately beforc usc, rinse 
the equiprncrtL frorn top to bottoni, outside and then insidc, 
with parlicle-Jree ~voler. 

Takc care not to introrl~rce air bubbles into the preparation 
to bc cxamined, especially rvhcn fractions of the prrparation 
are be'ing transferred to the coutainer in tr~hich thc dctcrmina- 
lion is t o  be carricd out. 

In order t o  check that thc environment is suitable for the 
t a t ,  that the elasssare is properly cleaned and  that the water 
to be used is particle-frce, the following test is carricd our: de- 
termine the particulate con t amina t i o~~  of 5 samples of par-
zicle-Jree waler. each of 5 mL, a~vurding to the nletl~od de- 
scribed below,. If the number of parlicles u i  IOpm or greatcr 
size exceeds 25 far thz combincd 25 mL, the precautions 
tahen for the test are not suficicnl. The preparatory stcps 
must be repeated until the mvironrnent, glassware and usater 
arc suitnhlc f o r  the lesr 

Method 
hlix Lhecontenls of thesarnple by slowly inverting ihc con- 

t a i ~ ~ r r20 times sucwssively. IT necessary, cautiously rcmovc 
the sealing closure. Clean r l ~ c  olrtcr surfaces o r  the container 
opcning using a jet of particle-Jree woier and remove the 
closure, avoiding any conlamination of the contents. 
Eliminate gas bubbles by appropriate measures such as allow-
ing to starid for  2 min or sonicating. 

F o r  large-volumc parcntcrals o r  for small-volume paren- 
terals having a volumc o f 2 5  ml.o r  morc, single units are test-
ed. For small-volume parenterals less than 25 mL i n  uoluo~e, 
the contents of 10 or morc units ere cornbilled i r r  a cleaned 
container to obtain a volurne of not less than 25 mL;  where 
justified and authorised, the test solution may be prepared Iby 
mixin2 tl~econterits 01' a stlitable number of vials and diluting 
to  25 rnL with particle-Jree woicr or with a n  appropriate sol- 
vent u~i thout  contamiliation o r  particles when par~icle-free 
wnler is not suitab!e. 

P0~rdc1.sfor yarentcral use arc reconstituted with pnrticie-
frcc wo:er or with an appropriate solventwilhout conlamina- 
tion of particles when particle-free rvarer is r ~ o t  suitable. 

The  nunil-cr of test rpccimcns must be adequate to provide 
a statistically snund asscssmcnt. For large-volume parcnternls 

Fig. 6.07-1 Circular diameter graticule 

or for small-volumc parrnterals having a tfolumc o f  25 mL o: 
more, fewer than  10 units may he tested, based on an ap- 
propriate sampljng plan. 

~ e m o v e ' 4  portions, each of not less than 5 m t .  and count 
the number of particles cclual to o r  grcater than I 0  prn and  25 
pm.  Disreaard the result obtained for the Erst portion, and 
calculate thcmcan number of particles for the preparation to 
be examined. 

Evalnation 
If the average number of particles exceeds the limits. test 

the preparatiun by Method 2 (Microscopic Particlc Count 
Test). 
Tesr 1.A-Solulions for pnrenternl injusion or  solurions for 
injecrion supplied in containers wirh a nominal conrcni of 
*?qua1 lo or,  Inore than 100 ml, 
The preparation complies \vith the test if the averagc number 
of particles present in the unils lested does uot exceed 25 per 
milliliter equal to o r  greater than I0 p m  and does not cxcccd 3 
per mill~liter equal to o r  grcatcr than 25 pm.  
Tesr 1.8-Sohrfionslor parentern: i n f i i o n  or .solutions fur 
injection supplied in conloiners wilh n nominal conrent of 
less lhnn 100 q L .  
The preparation complies \bith thc tcst if the average number 
of particles present in thc units tcsled does  uot exceed 6000 
pcr container equal to or greater than lDpm and  docs not ex- 
ceed GOO per container equal to or grcater than 25 /Am. 

Method 2. Microscopic Porllcle Cnunt Test 
Use a suitable binocular microscope, filtcr assembly fur 

retairting particulate contamination and rnembranc filter for 
cxamination. 

The microscope is equipped with an  ocular micrometer 
calibra~etl with an objective micrornetcr, a mechanical stage 
capable of holding and travcrsing thc cntire fikration area of 
the rnembrarle filter, tuw suitable i1lim)inators to pruvide 
zpiscopic illi~mination in addition tu oblique i l lumina~ion, 
and is adjusted to lCOf 10 magnifications. The  ocular 
micromtter is a circular diarncrcr graticule (see Fig. 6 .071)  
and consists o f  a large circle rli*iJctl by crossllairs into quad- 
rants, transparent and black rcfcrencc circles 10pm and 75 
jrn~ in dja~neter a t  100 magnifications. and a l incu  scale krad-
uatcd in IUum i n c r n n e ~ ~ l s .It is calibrated using n stage 
microm:tcr that is ccrlihed by eithcr a domestic or interns-



tional slandard instilution. A relative elrcr of [he lincar scalc 
0 1  !he ~ r a t i cu l e  xithin t 2  per cent is accepl;~ble. Thc large 
circle is tlcsirndtcd the graticulc ficld o f  view (GI.'OV) 

Two illuminators n:e required. One is an episcopic bright- 
field illuminator internal t o  11ir microscopc, the othcr is a n  
external, focussable auxiliary illuminalor adjustable lu give 
rcncctcd oblique illumination at an angle of 10' to 20". 

'She hlter assembly for retailling particulate contamination 
consists of a filter holder made of elass or other si~itohle 
material, and is equippcd with a vacuuni source arid a suila-
ble rne t t~bra~te  filter. 

Tile mcmbrane filter is of suitable size, hlack or dark gray 
in color, non-griddea or gridded, and I .O/m or finer in 
notninal pore s i x .  

General precautions 
Tlle test is c a r r~ed  out  under conditiors limiting particulate 

conramination, preferably in a laminar-flow cabinet. 
Very carefully wash theglassware and filter assembly used, 

except f o r  the membrane filler, ufith a warn1 detergent solu-
tion a n d  rinsc with abundant amounts of water to rcrnovc all 
traces of detergent. Immediately before use, rinse both sides 
of the membrane filter and the equipment from top to bot- 
ram, outside and [hen inside, with porticie-jiee water. 

In ordcr to chcck that the mi~irunrr~erit  is stlitable for the 
test, that t l ~ e  glassware and the membrane filter are properly 
cleaned and that thc water to be used is particle-frce, thc fol- 
lowing test is carried out: determine thc particulate contami- 
nation o r  a 50 rnl. v o l ~ ~ m cof particle-jree water according to 
the m a h o d  described belorv. If more than 20 particles 10 pm 
o r  larger in size or if morc than 5 particles 25 irm or lnrgcr in 
size are presenl within thc filtration arca, the precautiur~s 
taken for the test are not sufficicnt. Thc prepnratory steps 
musr be rcpeatcd until tlrc eltvi~onrncl~L, glass-wrc, rncm-
brane filter and water are suitable for t l ~ c  test. 

hlelhod 
Mix the contents of the samples by slowly invcrting the 

container 20 times succcssivcly. If necessary, cautiously re- 
move the sealing closure. Clean the outcr surfaces of the con- 
tainer opening usine a jet of porticlc-jrcc waler and remove 
the closure, al'oiding any contamination of' the contcnts. 

Far  large-volume parentcrnls, single units arc tested. For  
small-volume pal-cnterals less than 25 m L  in soltioie, the con- 
tents of 10 o r  more unils is combincd in a cleaned container; 
where justified and authorised, the tcst solution may be pre- 
pared by mixing the contents of a suitablc r~umbcr of vials 
and diluting to 25 ml. wirh parrirle-free imicr or with an  ap- 
propriate solvcnt without contamination of particles xvhen 
pnrticie-free water is 1101 suitable. Small-volumc parcnterals 
having a volu~ne of 22 m1. or more may be tested individual- 
Ly . 

Pn\vders for parentera1 use are constituted with particle- 
free worer or with a n  apprupriate solvent w i t h o ~ t  contarniiia-
tion 01- particics when particle-fiee water is (tot suitable. 

TI12 nuniber of test spccimcns musl be adeqriate to p r o ~ i d e  
a statistically souud assesstncnt. For  la~ge-volume yarenterals 
or for small-volume parenlerals )is4ing a volurnc of 25 ml. or 
more, fewer [lian 10 units n a y  be te.;ted, based on ath ap-  
proyriatc sa~npling plan. 

Wet the inside o i  the filter holder fittcd with the mcmbranc 
6lter with se\,craI rnilliliter ol'parl~cie-jrr.e wnier. Transfer to 
the liltration luuncl the total vnlumc of a r o l u l i ~ n  puul or of 
a sin& nit, and zpply \acrlllm. If nccdcd add step.wist: a 

por:ion of the solution unlil ;he cntirc t/olumc is filtcrcd. Af 
lcr tlic last addition of solution, bcgin rinsing Ihc inner \?ails 
of the filter holder by using 3 jet oi'pilrficle-jree wotcr. Main- 
tain ~ l l r  vactlum until thc surface of the niernbra~ie fil!cr is 
frce from liquid Place the filtcr in a petri dish and allow the 
filtcr to atr.dry with thecover slightly a j a r  Aftcr the filter t ~ a s  
bee11 d ~ i e d ,  place the petri dish ort the stage o l  thc micro- 
SEOPC,scan the entire rnernhrane filtrr under the rcflecfcd 
light from the illurninarb~g device, and counr the number of 
particles that are equal t o  or greater that] IOpm and :hcnur:~- 
ber of particles tiiat are equal to o r  greater than 25 prn. Alter- 
nrrti\rely, partial filtcr count and determina~iort o i  rhe total 
Slter count by calctilation is alloa'cd. Calculate ths mean 
number of parficles for the preparation to bc examined. 

The particle sizing process with the use of thc circular di- 
ametrr graticule is carried out by transforming mentally tltc 
image of each parlicle into a circlc and then comparing i l  to 
the IOpm and 25pm graticule reference circlcs. 'Thereby the 
particles a r e  not moved from their initial locations within thc 
gralicule field of 'iew and are n o t  superimposed on the refer- 
ence circles for comparison. The  inncr diameter of ~ h c  trans-
parent graticule rel'etetice circlcs is used to size white and 
transparent particles, \%,hilt: dark particles are sized by using 
the outer diameter o i  the black opaque gratici~le refcrcnce 
circlrs. . 

In perfurmirip, tlic :tricroscopic particle count test (Mcthod 
2) d o  1101 attempt l o  s i x  o r  e~luntcrate alnorpitous, semi-liq- 
uid, or otherwije ~no rg l~o ln~ i ca l l y  indistinct materials that 
havc the appearance of a stair1 or discoloration on  the mem- 
brane filter. Thcsc rnatcrials sholi, little c r  no  surface relief 
and present a galatinoirs or film-like appearance. In such 
cases the intcrpretalion of enumeration may bc aided by test-
ing a sample of the solution by klethod I 

Evaluation 
Test 2-A-Solu!ionr j o r  parenfcrul injusio?~ o r  solutions for 
injection suppikd in containers wirh o nominal conrent o j  
'equal t o  or, morc than 100 mL 
The preparaliun complies ~mitli the test i f  the average numbcr 
o r  particles present in the units Lrsted does nor excecd 12 per 
rnillilirer equal to o r  grcatcr than 1 0 p m  and does not exceed 2 
per milliliter equal t o  or greater than 25 prrt. 
Test 2.  R---Soluiions j o r  porenreral infusion o r  solurions j o r  
injection supplied in conruiners with a norninol confenr o j  
lers than 100mL 
Thc preparatinn complies with thc test if the average number 
of particlcs present in the units tested dues not exceed 3000 
per container equal to or p,reatcr than 10pm and does not ex-
ceed 300 per coniainer equal lo or treatel- than 25 pm, 


