EUROPEAN PHARMACOPOEIA 6.0

2.9.18. Preparations for inhalation
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Material: aluminium, stainless steel
or other suitable material.

Except where noted, all edges to be broken
and burrs removed.

Surface fo be clean machine - tooled finish.

interior bore surface roughness Ra
approx. 0.4 um.

O-ring: nominal dimensions: ID 29 mm,
OD 32 mm, width 1.8 mm.

Figure 2.9.18.-10. — Connection of the induction port to the preseparator of the Andersen cascade impactor
Dimensions in millimetres unless otherwise stated

Procedure for powder inhalers

The aerodynamic cut-off diameters of the individual stages
of this apparatus are currently not well-established at flow
rates other than 28.3 litres/min. Users must justify and
validate the use of the impactor in the chosen conditions,
when flow rates different from 28.3 litres/min are selected.

Assemble the Andersen impactor with the pre-separator and
a suitable filter in place and ensure that the system is airtight.
Depending on the product characteristics, the pre-separator
may be omitted, where justified and authorised. Stages 6
and 7 may also be omitted at high flow rates, if justified. The
pre-separator may be coated in the same way as the plates
or may contain 10 ml of a suitable solvent. Connect the
apparatus to a flow system according to the scheme specified
in Figure 2.9.18.-8 and Table 2.9.18.4.

Unless otherwise defined, conduct the test at the flow
rate, Q,,, used in the test for uniformity of delivered dose
drawing 4 litres of air from the mouthpiece of the inhaler
and through the apparatus.

Connect a flowmeter to the induction port. Use a flowmeter
calibrated for the volumetric flow leaving the meter, or
calculate the volumetric flow leaving the meter (Q,,,) using
the ideal gas law. For a meter calibrated for the entering
volumetric flow (Q,,), use the following expression:

(’gin X Ij()

Qout =
Jmt P()—AP

P, = atmospheric pressure,
AP =

Adjust the flow control valve to achieve steady flow through
the system at the required rate, Q,,, (£ 5 per cent). Ensure
that critical flow occurs in the flow control valve by the
procedure described for Apparatus C. Switch off the pump.
Prepare the powder inhaler for use according to the

patient instructions. With the pump running and the 2-way
solenoid valve closed, locate the mouthpiece of the inhaler
in the mouthpiece adapter. Discharge the powder into

the apparatus by opening the valve for the required time,

T (£ 5 per cent). Repeat the discharge sequence. The number
of discharges should be minimised and typically would not
be greater than 10. The number of discharges is sufficient
to ensure an accurate and precise determination of fine
particle dose.

Dismantle the apparatus. Carefully remove the filter and
extract the active substance into an aliquot of the solvent.
Remove the pre-separator, induction port and mouthpiece
adapter from the apparatus and extract the active substance
into an aliquot of the solvent. Extract the active substance
from the inner walls and the collection plate of each of the
stages of the apparatus into aliquots of solvent.

Using a suitable method of analysis, determine the quantity
of active substance contained in each of the aliquots of
solvent.

Calculate the fine particle dose (see Calculations).

pressure drop over the meter.
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2.9.18. Preparations for inhalation

EUROPEAN PHARMACOPOEIA 6.0

APPARATUS E

Apparatus E is a cascade impactor with 7 stages and a
micro-orifice collector (MOC). Over the flow rate range of
30 litres/min to 100 litres/min the 50 per cent-efficiency
cut-off diameters (Dy, values) range between 0.24 ym to
11.7 um, evenly spaced on a logarithmic scale. In this flow
range, there are always at least 5 stages with Dy, values
between 0.5 pm and 6.5 um. The collection efficiency curves
for each stage are sharp and minimise overlap between
stages.

Material of construction may be aluminium, stainless steel
or other suitable material.

The impactor configuration has removable impaction cups
with all the cups in one plane (Figures 2.9.18.-11/14). There
are 3 main sections to the impactor; the bottom frame that
holds the impaction cups, the seal body that holds the

jets and the lid that contains the interstage passageways
(Figures 2.9.18.-11/12). Multiple nozzles are used at all but
the first stage (Figure 2.9.18.-13). The flow passes through
the impactor in a saw-tooth pattern.

Critical dimensions are provided in Table 2.9.18.-6.

In routine operation, the seal body and lid are held together
as a single assembly. The impaction cups are accessible
when this assembly is opened at the end of an inhaler test.
The cups are held in a support tray, so that all cups can be
removed from the impactor simultaneously by lifting out the
tray.

An induction port with internal dimensions (relevant to the
airflow path) defined in Figure 2.9.18.-7 connects to the
impactor inlet. A pre-separator can be added when required,

Inducticn port

typically with powder inhalers, and connects between the
induction port and the impactor. A suitable mouthpiece
adapter is used to provide an airtight seal between the
inhaler and the induction port.

Apparatus E contains a terminal Micro-Orifice

Collector (MOC) that for most formulations will eliminate the
need for a final filter as determined by method validation.
The MOC is an impactor plate with nominally 4032 holes,
each approximately 70 ym in diameter. Most particles not
captured on stage 7 of the impactor will be captured on

the cup surface below the MOC. For impactors operated at
60 litres/min, the MOC is capable of collecting 80 per cent
of 0.14 um particles. For formulations with a significant
fraction of particles not captured by the MOC, there is an
optional filter holder that can replace the MOC or be placed
downstream of the MOC (a glass fibre filter is suitable).

Procedure for pressurised inhalers

Place cups into the apertures in the cup tray. Insert the cup
tray into the bottom frame, and lower into place. Close the
impactor lid with the seal body attached and operate the
handle to lock the impactor together so that the system is
airtight.

Connect an induction port with internal dimensions defined
in Figure 2.9.18.-7 to the impactor inlet. Place a suitable
mouthpiece adapter in position at the end of the induction
port so that the mouthpiece end of the actuator, when
inserted, lines up along the horizontal axis of the induction
port. The front face of the inhaler mouthpiece must be flush
with the front face of the induction port. When attached to
the mouthpiece adapter, the inhaler is positioned in the same
orientation as intended for use. Connect a suitable pump to

Impactor body

\ Airflow outlet

Clamping mechanism

Figure 2.9.18.-11. - Apparatus E (shown with the pre-separator in place)
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2.9.18. Preparations for inhalation

Stage 1 nozzle

Removable
impaction cups

Interstage passageway

Micro-orifice
collector (MOC)

Lid with seal
body attached

Location pin

Location pin recess

\ Bottom frame with
cup tray in place

Figure 2.9.18.-12. - Apparatus E showing component parts

the outlet of the apparatus and adjust the air flow through
the apparatus, as measured at the inlet to the induction port,
to 30 litres/min (x 5 per cent). Switch off the pump.

Table 2.9.18.-6. - Critical dimensions for apparatus E

Description Dimension
{mm)
Pre-separator (dimension a - see Figure 2.9.18.-15) 128 + 0.05
Stage 1* Nozzle diameter 14.3 + 0.05
Stage 2* Nozzle diameter 488+ 0.04
Stage 3* Nozzle diameter 2.185 + 0.02
Stage 4* Nozzle diameter 1.207 £ 0.01
Stage 5* Nozzle diameter 0.608 = 0.01
Stage 6* Nozzle diameter 0,323 +0.01
Stage 7* Nozzle diameter 0.206 £ 0.01

Moc* approx. 0.070

Unless otherwise prescribed in the patient instructions,
shake the inhaler for 5 s and discharge 1 delivery to waste.
Switch on the pump to the apparatus. Prepare the inhaler
for use according to the patient instructions, locate the
mouthpiece end of the actuator in the adapter and discharge
the inhaler into the apparatus, depressing the valve for a
sufficient time to ensure a complete discharge. Wait for 5 s
before removing the assembled inhaler from the adapter.
Repeat the procedure. The number of discharges should be
minimised, and typically would not be greater than 10. The
number of discharges is sufficient to ensure an accurate and
precise determination of the fine particle dose. After the
final discharge, wait for 5 s and then switch off the pump.
Dismantle the apparatus and recover the active substance
as follows: remove the induction port and mouthpiece
adapter from the apparatus and recover the deposited active
substance into an aliquot of solvent. Open the impactor by
releasing the handle and lifting the lid. Remove the cup tray,
with the collection cups, and recover the active substance in
each cup into an aliquot of solvent.

Cup depth (dimension b - see Figure 2.9.18.-14) 14.625 £ 0.10 Using a suitable method of analysis, determine the quantity

Collection cup surface roughness (Ra) 05-2um of active substance contained in each of the aliquots of
solvent,

Stage 1 nozzle to seal body distance** - dimension ¢ 0+1.18 . i .

# Calculate the fine particle dose (see Calculations).

Stage 2 nozzle to seal body distance™* - dimension ¢ 5.236 + 0.736 .
Procedure for powder inhalers

Stage 3 nozzle to seal body distance** - dimension ¢ 8.445 £ (0.410 Assemble the apparatus with the pre-separator

Stage 4 nozzle o seal body distance** - dimension ¢ 11379+ 0237 | (Figure 2.9.18.-15). Depending on the product

Stage 5 nozzle to seal body distance** - dimension ¢ 13.176 £ 0.341 f33:22?1 istics, the pre-separator may be omitted, where

Stage 6 nozzle to seal body distance®* - dimension ¢ 13.999 £ 0.071 Place cups into the apertures in the cup tray. Insert the cup

Stage 7 nozzle to seal body distance™ - dimension ¢ 14.000 £ 0.071 | tray into tlhde bo%m}? framlel)) agd IOWGLigtO %laC& Close the
impactor lid with the seal body attached and operate the

N . a gp . 57 _ ‘

MOC nozzle to seal body distance™* - dimension ¢ 14.42910 14571 handle to lock the impactor together so that the system is

* See Figure 2.9.18-13 airtight.

** See Figure 2.9.18-14 When used, the pre-separator should be assembled as follows:
assemble the pre-separator insert into the pre-separator base.
Fit the pre-separator base to the impactor inlet. Add 15 m!
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2.9.18. Preparations for inhalation EUROPEAN PHARMACOPOEIA 6.0
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Stage 1 Stage 3 Stage 5 Stage 7
1 hole 24 holes 152 holes 630 holes
Figure 2.9.18-13. ~ Apparatus E: nozzle configuration
Interstage passage Interstage passage
/ to next stage / from previous stage

/ ,/ Lid

/ Seal body

Cup tray
Air flow / Bott
ottom
l@l@l@l@l@[ / frame
4

Collection cup / Multi-nozzle stage

Cup tray

Figure 2.9.18.-14. - Apparatus E: configuration of interstage passageways
Pre-separator body

» . Nozzle diameter,
dimension a
Catch
/ Central cup

t
) —

4] Led i

t

\ ) Pre-separator insert
Pre-separator base

Figure 2.9.18.-15. - Apparatus E: pre-separator configuration

of the solvent used for sample recovery to the central cup of inhaler, when inserted, lines up along the horizontal axis of
the pre-separator insert. Place the pre-separator body on top the induction port. The front face of the inhaler mouthpiece

of this assembly and close the 2 catches. must be flush with the front face of the induction port. When
Connect an induction port with internal dimensions defined ~ attached to the mouthpiece adapter, the inhaler is positioned
in Figure 2.9.18.-7 to the impactor inlet or pre-separator in the same orientation as intended for use. Connect the

inlet. Place a suitable mouthpiece adapter in position at the ~apparatus to a flow system according to the scheme specified
end of the induction port so that the mouthpiece end of the  in Figure 2.9.18.-8 and Table 2.9.18.-4.

202
298 See the information section on general monographs (cover pages)




EUROPEAN PHARMACOPOEIA 6.0 2.9.18. Preparations for inhalation

Unless otherwise prescribed, conduct the test at the flow active substance into an aliquot of solvent. When used,
rate, Q,,, used in the test for uniformity of delivered dose remove the pre-separator from the impactor, being careful to
drawing 4 litres of air from the mouthpiece of the inhaler avoid spilling the cup liquid into the impactor. Recover the
and through the apparatus. Connect a flowmeter to the active substance from the pre-separator.
}?duclnor} poﬁ;eUse ? flowmelterkc:txh?;‘latidlfor tlgi:?llgivnetnc Open the impactor by releasing the handle and lifting the lid.
" ow ea;/}llng ¢ m(eQers or ca Ct‘;] .3 le a(; levlve }l"‘or a meter Remove the cup tray, with the collection cups, and recover Su
caving the meter {&,,,) using the ideal gas law. m the active substance in each cup into an aliquot of solvent. 2L
calibrated for the entering volumetric flow (Q,,), use the £5
following expression: Using a suitable method of analysis, determine the quantity =6
of active substance contained in each of the aliquots of ~N B
Qin X Py solvent.
(Jlmt = P AP
0 Calculate the fine particle dose (see Calculations).

P, = atmospheric pressure, CALCULATIONS
AP = pressure drop over the meter.

From the analysis of the solutions, calculate the mass of
active substance deposited on each stage per discharge and
the mass of active substance per discharge deposited in the
induction port, mouthpiece adapter and when used, the

Adjust the flow control valve to achieve steady flow through
the system at the required rate, Q_, (+ 5 per cent). Ensure

out

that critical flow occurs in the flow control valve by the

procedure described for Apparatus C. Switch off the pump. pre-separator.
] ) Starting at the final collection site (filter or MOC),
Prepare the powder inhaler for use according to the derive a table of cumulative mass versus cut-off

patient instructions. With the pump running and the 2-way  djameter of the respective stage (see Tables 2.9.18.-7

solenoid valve closed, locate the mouthpiece of the inhaler  for Apparatus C, 2.9.18.-8 for Apparatus D, 2.9.18.9 for

in the mouthpiece adapter. Discharge the powder into Apparatus E). Calculate by interpolation the mass of the

the apparatus by opening the valve for the required time, active substance less than 5 um. This is the Fine Particle

T (x5 per cent). Repeat the discharge sequence. The number pose (FPD),

of discharges should be minimised and typically would not . .

be greater than 10. The number of discharges is sufficient  1f necessary, and where appropriate (e.g., where there is a

to ensure an accurate and precise determination of fine log-normal distribution), p!ot the cumulative fraction of active

particle dose. substance versus cut-off diameter (see Tables 2.9.18.-7/9)
on log probability paper, and use this plot to determine

Dismantle the apparatus and recover the active substance as values for the Mass Median Aerodynamic Diameter (MMAD)

follows: remove the induction port and mouthpiece adapter  and Geometric Standard Deviation (GSD) as appropriate.

from the pre-separator, when used, and recover the deposited Appropriate computational methods may also be used.

Table 2.9.18-7. - Calculations for Apparatus C. Use q = \/(60/Q), where Q is the test flow rate in litres per minute
(Q,,, for powder inhalers)

Cut-off diameter Mass of active substance deposited Cumulative mass of active substance Cumulative fraction of active substance
(um) per discharge deposited per discharge (per cent)
d;=17xq mass from stage 5, m;* Cy=my f, = {c,/c) x 100
d;=3.1xq mass from stage 4, m, C=Cy*tm, f3 = {¢y/c) x 100
d,=68xq mass from stage 3, m, €T e tmy f, = {c,/c) x 100
mass from stage 2, m, c=¢c,+m, 100
* Stage 5 is the filter stage

Table 2.9.18.-8. - Calculations for Apparatus D when used at a flow rate of 28.3 litres/min

Cut-off diameter Mass of active substance deposited Cumulative mass of active substance Cumulative fraction of active
{um) per discharge deposited per discharge substance (per cent)
d, =04 mass from stage 8, m, C; = my f; = (c;/c) x 100
de =07 mass from stage 7, m, G=Crmy; fi = (cg/c) x 100
d; = 11 mass from stage 6, mg G = G v My f, = {cy/c) x 100
dy =21 mass from stage 5, m; G =Gty f, = (cy/c) x 100
d; =33 mass from stage 4, m, = rm, fy = {¢y/c) x 100
d, =47 mass from stage 3, m, €= Cytmy f, = {c,/c) x 100
d, =58 mass from stage 2, m, G =Ctm, f, ={c,/c) x 100
dy = 9.0 mass from stage 1, m, G =¢ptmy fo = (cp/c) x 100
mass from stage 0, m, C=Cy+my 100
203
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2.9.19. Particulate contamination: sub-visible particles

EUROPEAN PHARMACOPOEIA 6.0

Table 2.9.18.-9. - Calculations for Apparatus E. Use g = (60/Q), where Q is the test flow rate in litres per minute,
and x is listed in the table ’

Cut-off diameter X Mass of active substance Cumulative mass of active substance Cumulative fraction of active
(um) deposited per discharge deposited per discharge substance (per cent)
d; =034 xq 0.67 mass from MOC or terminal G = my F; = {¢;/c) x 100
filter, my
d; =055 x q 0.60 mass from stage 7, m; €= ¢ iy Fy = {cg/c) x 100
d; =094 x g 0.53 mass from stage 6, m, G =Gt Fy = {c;/c} x 100
d;=166xq 0.47 mass from stage 5, m, €y =G Fmg I, = {c,/c) x 100
d, =282 xq 0.50 mass from stage 4, m, Cy = ¢yt my Fy = {c,/¢) x 100
d, =446 xq 052 mass from stage 3, m, Cy = ¢y +my F, = {c,/c) x 100
d,=8.06xg 0.54 mass from stage 2, m, ) =¢tmy F, = {c,/¢) x 100
mass from stage 1, m, c=¢ +m, 100

01/2008:20919

2.9.19. PARTICULATE
CONTAMINATION: SUB-VISIBLE
PARTICLES

Particulate contamination of injections and infusions
consists of extraneous, mobile undissolved particles, other
than gas bubbles, unintentionally present in the solutions.

For the determination of particulate contamination

2 procedures, Method 1 (Light Obscuration Particle Count
Test) and Method 2 (Microscopic Particle Count Test),

are specified hereinafter. When examining injections and
infusions for sub-visible particles, Method 1 is preferably
applied. However, it may be necessary to test some
preparations by the light obscuration particle count test
followed by the microscopic particle count test to reach a
conclusion on conformance to the requirements.

Not all parenteral preparations can be examined for
sub-visible particles by one or both of these methods. When
Method 1 is not applicable, e.g. in case of preparations
having reduced clarity or increased viscosity, the test is
carried out according to Method 2. Emulsions, colloids, and
liposomal preparations are examples. Similarly, products
that produce air or gas bubbles when drawn into the sensor
may also require microscopic particle count testing. If the
viscosity of the preparation to be tested is sufficiently high
s0 as to preclude its examination by either test method,

a quantitative dilution with an appropriate diluent may

be made to decrease viscosity, as necessary, to allow the
analysis to be performed.

The results obtained in examining a discrete unit or group
of units for particulate contamination cannot be extrapolated
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 the level of particulate contamination in a large
group of units.

METHOD 1. LIGHT OBSCURATION PARTICLE COUNT
TEST

Use a suitable apparatus 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.

The apparatus is calibrated using suitable certified reference
materials consisting of dispersions of spherical particles of
known sizes between 10 um and 25 pm. These standard
particles are dispersed in particle-free water R. Care must be
taken to avoid aggregation of particles during dispersion.

General precautions

The test is carried out under conditions limiting particulate
contamination, preferably in a laminar-flow cabinet.

Very carefully wash the glassware and filtration equipment
used, except for the membrane filters, with a warm detergent
solution and rinse with abundant amounts of water to
remove all traces of detergent. Immediately before use, rinse
the equipment from top to bottom, outside and then inside,
with particle-free water R.

Take care not to introduce air bubbles into the preparation
to be examined, especially when fractions of the preparation
are being transferred to the container in which the
determination is to be carried out.

In order to check that the environment is suitable for the
test, that the glassware is properly cleaned and that the
water to be used is particle-free, the following test is carried
out: determine the particulate contamination of 5 samples
of particle-free water R, each of 5 ml, according to the
method described below. If the number of particles of

10 pum 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,
glassware and water are suitable for the test.

Method

Mix the contents of the sample by slowly inverting the
container 20 times successively, If necessary, cautiously
remove the sealing closure. Clean the outer surfaces of

the container opening using a jet of particle-free water R
and remove the closure, avoiding any contamination of the
contents. Eliminate gas bubbles by appropriate measures
such as allowing to stand for 2 min or sonicating,

For large-volume parenterals, single units are tested. For
small-volume parenterals less than 25 ml in volume, the
contents of 10 or more units are combined in a cleaned
container 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 diluting
to 25 ml with particle-free water R or with an appropriate
solvent without contamination of particles when particle-free
water R is not suitable. Small-volume parenterals having a
volume of 25 ml or more may be tested individually.

Powders for parenteral use are reconstituted with
particle-free water R or with an appropriate solvent without
contamination of particles when particle-free water R 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, fewer than 10 units may be tested, based on an
appropriate sampling plan.
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2.2.10. Viscosity - Rotating viscometer method

EUROPEAN PHARMACOPOEIA 6.0

BT
The determination may be carried out with an apparatus

(Figure 2.2.9.-1) having the specifications described in
Table 2.2.9.-1¢4/;

Table 2.2.9.-1

o Size Nomi- Kinematic  Internal  Volume  Internal
g“ § number nal viscosity diameter of diameter
20 con- range of tube bulb of tube
2 5 stant
S0 . R c N
&2 of visco-

[

metey
mm?s? mm?s~! mm ml mm
(x2%) (x5 %)

1 0.01 351010 0.64 5.6 281032
1A 0.03 6 to 30 0.84 5.6 281032
2 0.1 20 to 100 1.15 5.6 281032
2A 0.3 60 to 300 1.51 5.6 281032
3 1.0 200 to 1000 2.06 5.6 371043
3A 3.0 600 to 3000 2.74 5.6 461054
4 10 2000 to 3.70 5.6 46t05.4

10 000
4A 30 6000 to 4.07 5.6 5.6106.4

30 000
5 100 20000 to 6.76 5.6 681075

100 0060

L M N
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°) &

32

7 ]

o
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24

90

but ensuring that the level of liquid in bulb (B) is below the
exit to ventilation tube (). Immerse the viscometer in the
bath of water at 20 + 0.1 °C, unless otherwise prescribed,
maintain it in the upright position and allow to stand for
not less than 30 min to allow the temperature to reach
equilibrium. Close tube (M) and raise the level of the liquid
in tube (V) up to a level about 8 mm above mark (E). Keep
the liquid at this level by closing tube (%) and opening
tube (M). Open tube (V) and measure, with a stop-watch to
the nearest one-fifth of a second, the time required for the
level of the liquid to drop from mark (E) to (F).

01/2008:20210

2.2.10. VISCOSITY - ROTATING
VISCOMETER METHOD

The principle of the method is to measure the force acting on
a rotor {torque) when it rotates at a constant angular velocity
(rotational speed) in a liquid. Rotating viscometers are used
for measuring the viscosity of Newtonian {shear-independent
viscosity) or non-Newtonian liquids (shear dependent
viscosity or apparent viscosity). Rotating viscometers

can be divided in 2 groups, namely absolute and relative
viscometers. In absolute viscometers the flow in the
measuring geometry is well defined. The measurements
result in absolute viscosity values, which can be compared
with any other absolute values. In relative viscometers

the flow in the measuring geometry is not defined. The
measurements result in relative viscosity values, which
cannot be compared with absolute values or other relative
values if not determined by the same relative viscometer
method.

Different measuring systems are available for given viscosity
ranges as well as several rotational speeds.

APPARATUS
The following types of instruments are most common.

CONCENTRIC CYLINDER VISCOMETERS (ABSOLUTE
VISCOMETERS)

In the concentric cylinder viscometer {(coaxial double
cylinder viscometer or simply coaxial cylinder viscometer),
the viscosity is determined by placing the liquid in the

gap between the inner cylinder and the outer cylinder.
Viscosity measurement can be performed by rotating the
inner cylinder (Searle type viscometer) or the outer cylinder
(Couette type viscometer), as shown in Figures 2.2,10.-1

b and 2.2.10.-2, respectively. For laminar flow, the viscosity (or
apparent viscosity) 1 expressed in pascal-seconds is given by
2 the following formula:
o 1/ M 1 1 i M
n= — aB N R Nl
= = 4dnh, R?  R2 w
v M = torque in newton-metres acting on the cylinder
. surface,
@ = angular velocity in radians per second,
Figure 2.2.9.- 1. ~ Suspended level viscometer o= on fqh (i ty o P )
Dimensions in millimetres eight of immersion in metres of the inner
. : . cylinder in the liquid medium,
The minimum flow time should be 350 s for sizeno. 1and R = radjus in metres of the inner cylinder,
200 s for all other sizes. R = radiusi tres of tl ter cvlind
Method. Fill the viscometer through tube (L) with a ° in metres of the outer cylin eri )
sufficient quantity of the liquid to be examined, previously ~ & = constant of the apparatus, expressed in radians
brought to 20 °C unless otherwise prescribed, to fill bulb (A4) per cubic metre.
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EUROPEAN PHARMACOPOEIA 6.0

2.2.10. Viscosity - Rotating viscometer method

For non-Newtonian liquids it is indispensable to specify the
shear stress (1) or the shear rate (y) at which the viscosity is
measured. Under narrow gap conditions {conditions satisfied
in absolute viscometers), there is a proportional relationship
between M and 1 and also between ® and y:

=AM ¥ = Bw

where A and B are constants for the instrument and are
calculated from the following expressions:

- for concentric surface:

IR} 4R
~ 4Arh RIR}

_RI+ R}
R -R?

— for cone-plates:

_ 3 B 1
T or k3 T e

£

torque in Newton-metres acting on the cone or
cylinder surface,
angular velocity in radians per second,

.= radius in metres of the inner cylinder,
radius in metres of the outer cylinder,
= radius in metres of the cone,

= height of immersion in metres of the inner
cylinder in the liquid medium,

angle in radians between the flat disk and the
cone,

shear stress in pascals (Pa),

shear rate in reciprocal seconds (s?).

\{/9
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e e ]
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Figure 2.2.10.-1
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Figure 2.2.10.:2

CONE-PLATE VISCOMETERS (ABSOLUTE
VISCOMETERS)

In the cone-plate viscometer, the liquid is introduced into
the gap between a flat disc and a cone forming a define
angle. Viscosity measurement can be performed by rotating
the cone or the flat disc, as shown in Figures 2.2.10.-3

and 2.2.10.-4, respectively. For laminar flow, the viscosity (or
apparent viscosity) 1 expressed in pascal-seconds is given by
the following formula:

(M 3o —"k“w
=\ 2R3 ) T T w

M = torque in Newton-metres acting on the flat disc or
cone surface,
= angular velocity in radians per second,
o = angle in radians between the flat disc and the
cone,
R = radius in metres of the cone,
k = constant of the apparatus, expressed in radians

per cubic metre.

Constants A, B of the apparatus (see under concentric
cylinder viscometers),

Figure 2.2.10.-3
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2.2.11. Distillation range EUROPEAN PHARMACOPOEIA 6.0

’// / / / / / / / / A In a general way, the constant k of the apparatus may

be determined at various speeds of rotation using a
certified viscometer calibration liquid. The viscosity 1} then

M corresponds to the formula:
M
o . n=ks
S5
g% [ =
5]
&G __— \ a METHOD
o) Measure the viscosity (or apparent viscosity) according to
N the instructions for the operation of the rotating viscometer.
The temperature for measuring the viscosity is indicated in
Figure 2.2.10.-4 the monograph. For non-Newtonian systems, the monograph

indicates the type of viscometer to be used and if absolute
SPINDLE VISQOMETERS (RE,LAT].VE. WSCQMETERS) viscometers are used the angular velocity or the shear rate at
In the spindle viscometer, the viscosity is determined by which the measurement is made. If it is impossible to obtain
rotating a spindle (for example, cylinder- or disc-shaped, the indicated shear rate exactly, use a shear rate slightly
as shown in Figures 2.2.10.-5 and 2.2.10.6, respectively) higher and a shear rate slightly lower and interpolate.
immersed in the liquid. Relative values of viscosity

(or apparent viscosity) can be directly calculated using With relative viscometers the shear rate is not the same
conversion factors from the scale reading at a given throughout the sample and therefore it cannot be defined.
rotational speed. Under these conditions, the viscosity of non-Newtonian

liquids determined from the previous formula has a relative

character, which depends on the type of spindle and the

angular velocity as well as the dimensions of the sample
container (@ = minimum 80 mm) and the depth of immersion
of the spindle. The values obtained are comparable only if

- the method is carried out under experimental conditions

T that are rigorously the same.

01/2008:20211

2.2.11. DISTILLATION RANGE

The distillation range is the temperature interval, corrected
for a pressure of 101.3 kPa (760 Torr), within which a liquid,

) or a specified fraction of a liquid, distils in the following
Figure 2.2.10-5 conditions.

Apparatus. The apparatus (see Figure 2.2.11.-1) consists of
a distillation flask (4), a straight tube condenser (B) which
fits on to the side arm of the flask and a plain-bend adaptor
(C) attached to the end of the condenser. The lower end
3 of the condenser may, alternatively, be bent to replace the
adaptor. A thermometer is inserted in the neck of the flask
so that the upper end of the mercury reservoir is 5 mm lower
than the junction of the lower wall of the lateral tube. The
thermometer is graduated at 0.2 °C intervals and the scale
covers a range of about 50 °C. During the determination,
. the flask, including its neck, is protected from draughts by
o a suitable screen.

Method. Place in the flask (4) 50.0 ml of the liquid to be
examined and a few pieces of porous material. Collect the
distillate in a 50 ml cylinder graduated in 1 ml. Cooling

| by circulating water is essential for liquids distilling below
150 °C. Heat the flask so that boiling is rapidly achieved and
note the temperature at which the first drop of distillate falls
into the cylinder. Adjust the heating to give a regular rate
of distillation of 2-3 ml/min and note the temperature when
the whole or the prescribed fraction of the liquid, measured
Figure 2.2.10.-6 at 20 °C, has distilled.

£
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IWG Q8, Q9, Q10 - Report to SC

Jean-Louis ROBERT, Ph.D.
EU - Rapporteur

June2009  iCHQ-IWG, Yokohama

Approaches to Address
Implementation

Initial scope of Q-IWG

+ Q&A

Collaboration within ICH

Collaboration with external organisation
Briefing packages

Workshops

[ ]

SC-ICH Yokohama meeting, Nov 2007

June 2008 ICH Q-IWG, Yokohama 2
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Between Brussels and Yokohama

* Regional working groups involving observers
established
— US: Quality by Design topics
— Japan: Knowledge Management
— Europe: Pharmaceutical Quality Systems (PQS) / Quality
Risk Management (QRM)
« 2 Q-IWG telecons: Q&A finalised
~ Q&A Version 1 approved by ICH-SC and
published (April 09)
— Inventory of external activities

June 2009  ICH Q-WG, Yokchama 3

Agenda for Yokohama

Additional Q&As

Collaboration with external association
on scientific articles

Training issues / workshops

Next steps

June 2009 iCH Q-IWG, Yokohama 4
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Q&A discussed

initial adopted <o

For general clarification 0 +1
Quality by Design (QbD) topics 1
- Design Space 6 +2
- Real Time Release Testing 8 +3
- Control Strategy 3 +1
Pharmaceutical Quality System 6 +2
GMP Inspection practice 2
Knowledge Management 4 +1
Software solution 1
Total 41 +10 =57 |

June 2008  ICH Q-IWG. Yokohama

Seeking endorsement

from ICH-SC

for the Q&A

June 2008 ICH Q-IWG. Yokehama
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Case Studies
(Articles / Position Papers)

* |nitial Goal

— Availability of illustrative examples and case studies
relevant to harmonised and consistent implementation

* By referencing existing material
By development of examples / position papers
* What has been done between Brussels &
Yokohama?
— Survey of conferences, publications, presentations etc.
— ldentified list of relevant topics and activities
— ldentified a few specific needs for additional work

June 2009  ICH Q-WG, Yokohama 7

Case Studies
(Articles / Position Papers)

* Q-IWG findings
— Many publications, workshops etc. available

— Q-IWG will not endorse existing articles

* Resource intensive: reviewing, decision,
maintenance etc.

» Potential regulatory concerns
— Q-IWG will initiate, encourage and
collaborate on paper development consistent
with Q8, Q9, Q10 guidelines and Q&A

June 2009  iCH Q-IWG. Yokohama 8
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Case Studies
(Articles / Position Papers)

« How can this be achieved?

— Task force within Q-IWG
+ Identification of topics and potential collaborators
« Establish process for outside contribution
» Recommend the topic and potential collaborators to
Q-IWG
— Q-IWG to assign topic coordinator(s) among its
members

— Final endorsement by entire Q-IWG (e.g. by
telecon

June 2008 ICH Q-IWG. Yokohama 9

Agreement of the ICH-SC
to the proposal on

Case Studies
(Articles / Position Papers)

June 2009 ICH Q-IWG. Yokohama 10
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Training / Workshops
Goals and objectives

» Enhanced harmonised implementation training to
industry and regulators at the three ICH regions

+ Conducted by ICH experts, who developed the
guidelines and members of the ICH Quality
Implementation Working Group (Q-IWG)

* The only workshops endorsed by the ICH Q-IWG and
conducted by the same faculty in all three ICH
regions.

* The training will cover the integrated use of the ICH
Q8, Q9 and Q10 guidelines and Q&A across the
product life cycle, from development to
manufacturing and commercialisation

June 2009 ICH Q-IWG, Yokohama

Training / Workshops

Goals and objectives

» Unlike other conferences and workshops on
these topics, this training will present a case
study throughout the entire life cycle from
development to manufacturing and
commercialisation

* Regulatory assessment and GMP inspection
implementation aspects will be discussed

June 2009 ICH Q-IWG, Yokohama 12
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