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Presentation of Volumatic™

intended Use of Volumatic™ Spacer Device

The Volumatic™ is a 750ml spacer device developed by GlaxoSmithKline for use with its range
of inhalers. These inhalers deliver a range of medicinal products used in the treatment of
respiratory diseases (Becloforte™, Becotide™, Flixotide™, Serevent™. Ventide™, Ventolin™,
Seretide™). It is widely recognised that a considerable proportion of patients with obstructive
lung disease have difficulty in co-ordinating the aerosol release of inhalers with inspiration. This
dyscoordination results in a decrease in the amount of aerosol available for therapeutic effect in
the airways, and a proportional increase in oral cavity deposition. Spacers are therefore designed
to temporarily store discharged aerosol so that these effects are minimised whan there is a delay
between firing the inhaler and inhaling the stored asrosol cloud.

Clinical experience with large spacers of 750-1000ml volume indicate that they can increase the
efficacy of bronchodifator therapy in dyscoordinated patients, while well-coordinated users
showed only minor benefits.

The essential principles of spacer aerosol delivery have been demonstrated in vitro to measure
the amount of aerosolised drug which could be withdrawn from the spacer into a Twin Impenger,
type 2 (see In Vitro Evaluation Report in annex G). This two-stage separation device enabled the
‘oropharyngeai’ fraction (stage 1) and the ‘pulmonary’ fraction passing trough stage 1 (stage 2) to
be measured separately. Simulated upper airway devices have been used to evaluate spacers in
a similar manner. Results indicate that large or small volume spacers should give a marked
reduction in oropharyngeal drug deposition but little change in the mass aerodynamic particle
size distribution passing through the spacer.

General Description of Volumatic™ Spacer Device

The Volumatic™ Spacer Device is moulded from polycarbonate and is constructed and
assembled from two main components; the actuator end and the mouthpiece end. The
mouthpiece end is assembled from three components, the disk and ring are placed together to
form the valve which is then inserted into the mouth end of the mouthpiece. The mouthpiece end,
together with the one-way valve is integral with the mouthpiece-half of the chamber to avoid any
possibility of inadvertent loss on detachment of gither the mouthpiece or valve by the patient. The
mouthpiece end and the actuator end fit together to form the Volumatic™ Spacer Device (see
Annex C).

For the Paediatric Volumatic™ an additional component, the facemask, is supplied with the
Volumatic™ Spacer Device described above. This facemask is moulded from silicone rubber and
is attached to the mouth end of the mouthpiece half of the Volumatic™ prior to use. This will
ensure that infants using the Volumatic™ will receive the full dose of drug, even through tidal
breathing.

Document n®: CE/VOL/001/10
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Annex B: Examples of artwork

Artwork and labeling of sales packaging (2 pages)
Patient information leaflet (3 pages)

Marking on device (1 page)
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EAT Phase

Product Name Volumatic Device
ECR N/A
Item/Material Code DO000OZA
Edge Code NO
Cust. Ref. No. 8655 - 02/N/179
Drawing No. 0132501
Dimensions 100 x 100 x 169 mm
Varnish n® NJA
Component type Carton
Market UK.
Pharma/Mini Code B046
Point of Sale Code 5000124431204
Seale 100 %
“ullerquitde n 125
Colours (2) N Biack
I Pantone 185
[ Pantone
[ Pantone
Creation Date 12/11/2002
Operator's Name Virginie CAHARD
Manufacturing Site France (Evreux)
Replaces N/A
Proof Number P1/M1
Amended by Name
Modification Date 00/00/2002
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THE MARKET REPRESENTATIVE SIGNS
to confirm this artwork has been approved
by local regulatory, marketing and, where
appropriate, technical functions
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THE EAT COORDINATOR SIGNS

to confirm that the version number of this
document-matches the POF file and the Main
Artwork File, and to confirm that the Main
Artwork File is locked down.

Signature _ _ _ _ _ _ _ _ _ _________
Nime seoesssciesmmepepm
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Instructions Fournisseurs

1. Le design et les textes des bons 3 lirer sont la propriété
de GlaxoSmithKline.

2. Le design et les textes ne doivent pas #tre remanids
ou altérés.

Les seules exceptions sont @

3) Pesitionnement des edges codes

b) Ajout logo imprimeur

©) Repdre patte 3 colle (PAC)

) N* de pase

3. Le fournseur s'engagera 3 mettre en euvie des méthodes
de sécurité compatibles avec ks impératifs ou les exigences
de GlaxoSmithKline.

4. Aprés tout changement de version, les dichés doivent élre
étruits de fagon & empécher toule ulilisation ultéricure.

5 Les disquettes, Z1P ou CD doivent &tre reteurnés au
Service Conception Graphique.

6 En cas de probléme,
contacter k Service Conception Graphique.
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agcto

B Hold your breath, take the Volumatic cut of your mouth and your
finger from the top of the inhaler. Continue holding your breath for
a5 long as is comfortable

9 Breathe aut.

01 you need 10 fake more than one pulf, remave the ihaler by
tiking the top forward and repeat steps 3 to 9

11 After use, remove the inhaler fom the Volumatic. Replace the
mouthpiece cover fo keep ot dust and flull

M you use mane than ane type of inhaler through the Vokamanc repeat the

process Fom dep 2. There 15 no need fo wait betwien inhalers

1 you find it difficult to press down on top of the inhaler when the

Volumatic mouthpicce is in your mouth, you may fire a pulf into the

Volumatic and AT ONCE place the Volumatic mouthpiece 1n your

mouth and breathe in (as wn Step 7).

1 you have been grven different instructions for using your Volumatic

device please follow them carefully.

Tell your doctor, nurse or phammacist i you have any difficulies.

——

EX

Don't ot all your pulfs into the Volumatic at once and then
breathe them in You must inhale one puif o a time.

Oon':potLW lips aver the side holes of the mouthpiece, as the valve
won't wor

Do not shre your Volumatic with amyane, it should only be used by
you.

Your Volumatic should be cleaned regularly, preforably nwice a week.
Gently pull the two halves of the Volumatic apart. Da not take the
valve apart

2 Wash the two halves of the Volumatic in wam water which can
contain a mild detergent o 3 stenlising solution of the type used to
chean balsies’ bortles. You can use 3 5ok foothbrush or botle brush to
mrmuve any film which forms an the valve or the inside of the

matic. As lang as the valve soll moves eathe in
and out, this deposit will not aifect the werking of the Volumatic.

. Rinse lhomug_hlr with clean water, Leave the %am at room
temperature until they are completely dry. Don't rub the inside of
your Volumatic with a cloth or polish as this may couze gatic
electncity which can affect the inhaler. Don't put them 1n 2 heated
place to dry more quicidy

4. Store the Volumatic 1n the carton to keep clesn.

Children can often enjoy awemblng heie Vohumaic and cleaning it 21

nocesary undec K supervision. Stickers can be spplied o the cutside

of th fong as they da not i i e

device. They can practice m:':l);gtht vabve rattle as they breathe 1n and

out, withaut using the inhaler

A Paediatric Volumatic which has a soft face mask, is wailable for

small children

Yeur Volumatic mary need to be replaced alter ibout 6 1o 12 months.of use

"
LEAFLET PREPARED SEPTEMBER 2002
Vokumatic is a orademark of the Glaxo Welkcome Group of Companses.
© Copymght 2002
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VERSD.

WHAT IS A VOLUMATICT

A Volumatic 15 3 largevolume spacer dewice. It 15 used with Allen &
Hanburys inhalers

WHAT IS THE VOLUMATIC USED FORE

When using acrosol inhalers it is important that you refease a pulf of

medicine jut 35 you start ta beeathe i The Volumatic helps you get the.

most from your inhaler. It allows mare medicineg (o get down into your

lungs where it 18 needed and bess in your mouth where it Gan sometimes.

cause sdeeffects

115 usually used

# (o overcome any difficulty with pressing the inhaler and breathing.
in at the same time.

® (0 gre higher doses of medicine,

The Volumatic is intended for single patient use only.

HOW TO USE YOUR VOLUMATIC

Please sudy the follawing insuctions carefully

T Fit the two halves of the Valumatic together. Line up the notch on
one half with the slot on the other, then press together.

3 Shake the inhaler well

0000074 11 2002

2fake off the mouthpiece
cover from the inhaler and
check insude and outsde to
make sure that the mouth
piece isclean.

I the inhaler is new o has
not been used for 3 week or
more, shake it well and
release one pulf into the air
10 prime it,

nta lhe end ulrl.ev-lumur. opposite the

utside to make sre that i 5 clean
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Accept
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Panel for internally produced artwork

Artwork Infermation

EAT Phase

Product Name Volumatic
Volumatic Paediatric
ECR N/A
Item/Material Code DO0003A (L0387GW)
Edge Code N/A
Cust. Ref. No. 8655/8656-02/N/179-02/Nj240
| Drawing No. 18 001 01

Dimensions 40 x 50 mm
Varnish n® N/A
Component type Volumatic Printing (PAD)
Market UK
Pharma/Mini Code N/A
Point of Sale Code N/A
Scale 100 %

B Cutterguide n® 001
Colours (1) I Biack

[ Pantone

[ Pantone

[ Pantone
Creation Date 13/11/2002

Operator's Name
Manufacturing Site

Virginie CAHARD
France (Evreux)

Replaces N/A

Proof Number P1/M1
Amended by Name
Modification Date 00/00/2002

Proofreader's Check

Date

THE MARKET REPRESENTATIVE SIGNS
to confirm this artwork has been approved
by local regulatory, marketing and, where
appropriate, technical functions

Signature

Name

Date

THE EAT COORDINATOR SIGNS

to confirm that the version-number of this
document matches the PDF file and the Main
Artwork File, and to confirm that the Main
Artwork File is locked down.

Signature

Name

Instructions Fournisseurs

1. Le design et les textes des bons 4 tirer sont la propriété
de GlaxoSmithKline,

2. Le design et les textes ne doivent pas étre remaniés
ou altérés.

Les seules exceptions sont :

a) Positionnement des edges codes

b) Ajout lago imprimeur

¢) Repére patte 3 colle (PAC)

d) N° de pose

3. Le fournisseur s'engagera 4 mettre en ceuvre des méthodes
de sécurité compatibles avec les impératifs ou les exigences
de GlaxoSmithKline,

4. Aprés tout changement de version, les clichés doivent étre
détruits de fagon & empécher toute utilisation ultérieure.

5. Les disquettes, ZIP ou CD doivent &tre retournés au
Service Conception Graphique.

6. En cas de probléme,
contacter le Service Conception Graphique.
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Annex C — General schematic drawing - Page 1 of 1

Annex C: General Schematic Drawing of Volumatic™ Spacer Device

VOLUMATIC™ DEVICE

Valve

Valve Retention Ring
MOUTHPIECE END

ACTUATOR END

PAEDIATRIC FACE MASK

N p, /4 U
Component Name Generic Material Name | Component Drawing N°
Mouthpiece End Polycarbonate JAKOO4
Actuator End Polycarbonate JAKQO4
Facemask Silicone rubber JAY002

Document n°: CE/VOL/QO1/10
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Annex D — Ciassification - Page 1 of 2

Annex D: DEPARTMENT OF HEALTH DEVICE CLASSIFICATION
SYSTEM

CLASSIFY

Report prepared by: Charies Pilling, WWRA.

22nd February 2001

DEVICE: VOLUMATIC™
Company: GlaxoSmithKline
CONCLUSION The device is CLASS |

Questions answered:

Q 1 answered NO.

Is the device a blood bag?

Q 2 answered NO.

Does the device incorporate a medicinal product as an integral part?
Q 3 answered NO.

Is the device manufactured using animal tissue, or derivatives?

Q 4 answered NO.

Is the device intended to be used for contraception?

Q 4.1 answered NO.

Is the device intended for the prevention of sexually transmitted diseases?
Q 5 answered NO.

s the device intended SPECIFICALLY for disinfecting, cleaning, rinsing or hydrating
medical devices?

Q 6 answered NO.
Is it a non-active device intended SPECIFICALLY for recording X-ray diagnostic images?
Q 7 answered YES.

s it a device which penetrates inside the human body?
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Annex & - Essential requirements - Page 1 of 1

Annex E : CHECKLIST OF COMPLIANCE WITH ESSENTIAL
REQUIREMENTS OF MEDICAL DEVICE DIRECTIVE

General requirements (13 pages)

Risk analysis (11 pages)
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Annex D - Classification - Page 2 of 2
Q 8 answered NO.
Is it a device which is totally introduced into the human body by surgical intervention?
Q 8.1 answered NO.

Is it a device which replaces the epithelial surface or the surface of the eye by
surgical intervention?

Q 9 answered NO.

Is it a device which is partially introduced into the human body by surgical intervention?
Q 10 answered NO.

ls it a device which penetrates inside the human body through the body surface?

Q 10.1 answered NO.

Is it & device which is intended to produce penetration of the body other than through an
established body orifice?

Q 17 answered NO.

Is it a non-active device intended to be connected to an
active medical device in Class it or 111?

Q 17.1 answered NO.

Is it a device which is intended for continuous use of more than 30 days?

Q 17.2 answered NO.

s it a device which is intended for continuous use for more than 60 minutes?
Q 28 answered NO.

Is it an active device?
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Risk Management Document n°: CE/VOL/001/10
Risk Acceptability

Step 3
Definition of the Potential Outcome Levels:
Negligible |The patient will hardly notice the defect. Aesthetic damage on device
Min The patient becomes inconvenienced in using [Less important reparable damage of
o the device. device
Wiadara: Reversible personal injury requiring medical Reparable damage of device (25% of
oderdie intervention. device value)

Personal injury requiring hospitalisation or
minor irreversible injury.

Irreversible personal injury that might lead to
patient death.

Serious Irreversible damage

Critical Device to replace

Definition of the Probability of Occurrence Levels:

The hazardous situation appears even if the device has no
defect.

The hazardous situation appears in case of defect of the
Probable |device, but manufacturing controls or preventive maintenance
can not eliminate the failure.

The hazardous situation appears in case of incorrect use by

Frequent

Hecasional the patient.
The hazardous situation appears in case of defect of the
REfS device, but manufacturing controls or preventive maintenance
can eliminate the failure; or the failure can be detected before
use by the patient.
Unlikely The hazardous situation appears only in case of multiple

failures of the device.

Definition of the Acceptability Levels:

4 Intolerable risk
3 Undesirable risk, tolerable only if its reduction is not realistic or the costs of risk
reduction are too huge considering the device benefits.
2 Tolerable risk if risk reduction is > device benefits.
1 Neglectible risk
Potential Outcome
Probability
of Critical Serious Moderate Minor Negligible
Occurrence
Frequent 4 4 3 3 2
Probable 4 3 3 2 2
Occasional 3 3 2 2 1
Rare 3 2 2 1 1
Unlikely 2 2 1 1 1
Step 7
Acceptability Levels for Residual Risks:
I13, 4 To reduce
([From 0to2 [Acceptable
[l<0 Negligible

Risk Acceptability Page 1/1
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INTRODUCTION

In recent years it has become increasingly reccgnised that a conside-
rable number of patients with obstructive lung disease have difficulty
in coordinating the aerosol release of metered dose inhalers (MDI)
with inspiration. This was demonstrated convineingly in a recent
study on 1173 hospital out-patients, where 31% were observed to have
coordination  difficulties (Crempton, 1382}. One approach to this
dyscoordination problem is to interpose an expansion chamber between
the aerosol actuator mouthplece and the patient's mouth to receive and
temporarily store the discharged aerosol. Such devices have become
widely known as spacers. They allow retardation of the high veloelty
spray and scome delay between firing the inhaler and inhaling the
stored aerosol cloud. A recent review of clinical experiences with
large spacers of 750 - 1000ml volume shows that they can increase the
efficacy of bronchodilator therapy in patients who are dyscoordinated
with MDI's, but generally show little benefit iIn patients who are
well-coordinated users (Weeke, 1982). In addition, some recent
elinical studies show that bronchodilator drug aerosols delivered frono
a large spacer can be as effective as those from nebulisation of
aqueous solutions.

The essential principles of spacer aerosol delivery with continuous
airflow were demonstrated in vitro by Hallworth and Andrews (19783,
Their results indicated that large or small spacers should give @
marked reduction in oropharyngeal drug deposition but little change in
the mass aercdynamic particle size distribution passing through the
spacer. The quantity of aerosolised drug delivered through a model
throat was similar for MDI's with or without a large spacer, but was
reduced considerably with small spacer tubes. Moren (1978) measured
the mouth and spacer deposition of bronchodilator aerosols in healthy
volunteers after firing a MDI into a small (8Qml) or large (1000ml)
spacer. A deep inspiration was coummenced elither immediately or 5
seconds after firing the aerosol. The experiments with delayed
innalation were intended to represent the situation which would aid
coordination. They showed a moderate increase (55 to 63%) in drug
likely to pass beyond the mouth from the large spacer but a reduction
(55 to 45%) with a small spacer. Both sizes of spacer caused a marked
reduction in cral deposition.

Gamma camera studies in asthmatic patients with MDI's containing
radiolabelled 'model' spherical Tefleon particles have demonstrated

__some._increase in drug deposition on the conducting airways of the

lungs from MDI's delivered from a spacer with a large reduction in
oropharyngeal deposition (Newman et al, 1981).

Li3




DESCRIFTION OF SPACER

The spacer, 750 ml velume, 1s moulded in two halves from polycartbo-
nate. The mouthpiece together with the onewway valve is integral with
the mouthpiece half of the chamber to avoid any possibility of ipad-
vertant loss on detachment of either the mouthpiece or valve by the
patient. A centre-line sectionmal longitudinal “view of the spacer is
provided in figure 1 and an exploded view showing it in its assembled

.and .packed. arrangements_can. be .seen in_ figure 2,

IN VITRO EVALUATIOR OF THE SPACER

The performance of the new spacer was assessed by measuring the amount
of -aerosolised .drug.which .could .be withdrawn from the gspacer into a
Twin Impinger, type 2. This two-stage separation device enabled the
'oropharyngeal ! fraction {Stage 1) and the 'pulmonary' fractlon passing
through Stage 1 (Stage 2) to be measured separately, Simulated upper
airway devices have been used by Sciarra et al (1678) and Sackner et
al (1981) to evaluate spacers in a similar manner.

The use of the older type 1 Twin Impinger for the assessment of [fine
particle delivery from metered dose inhalers has been described
previously for beclomethasone dipropionate and salbutamol {submissions
to the CSM for Ventide Inhaler (June, 1980) and Becloforte Inhaler
(December, 1981)., The use of the newer Twin Impinger type 2 to
evaluate a range of commercial inhalers has been described by Meakin
and Stroud (1983) and the relationship of its results to the ¢linical
efficacy of a bronchodilator aeroscl product by Padfield et al (1983).

The experiments were designed to evaluate:

1) The effect of collecting single shots in the spacer before
withdrawal of aerosol.

2) The effect of accumulating multiple shots in the spacer
before withdrawal of aercsol.

3 Flow behaviour of the spacer valve and exhalation hole.

Preparation of the test system

a) The can was removed from the actuator, the label was removed
with chioroform and the can was cleaned with methanel., The
actuator was replaced, ‘

b) Two priming shots were fired,.

el The can was reweighed, then ten shots were fired to air in a
fume cupboard, shaking the can for 30 seconds between each
shot.




3.2

3.2.1

d) The exterior valve stem and actuator were cleaned inside and
out with methanol, as was the exterior of the can.

2} The ean was dried and rewelghed, then fitted with the
actuator.

The Twin Impinger was prepared for use Defore each experiment by
placing 7wl and 30ml of methanol in the upper stage 1 flask and lower
stage 2 flask respectively. The apparatus was assembled and connected
via the lower side arm to a portablie dust sampler pump, model L100
{Rothercoe and Mitchell Ltd.), set to draw air through the apparatus
at 60 litres per minute. The Twin Impinger was coupled to the aerosol
actuatar during each experiment with a moulded silicone rubber adaptor
wnich located on the imside and outside of the impinger inlet throat,
This ensured correct centring and reproducible positiconing of the
actuator and an airtight seal. The arrangement is illustrated in
Figure 3,

Before initial use the spacers were each washed with water, then with
methanol and finally dried with warm air.

Procedure for firing the aerosols and collecting the analytical

samples.

Evaluatioen of the effect of collecting single shots in the spacer

--before withdrawal of aerosol.

For each of the two products 10 aerosol cans, designated a - J, were
each tested with an individual spacer, these being designated 1 - 10.
Then the same cans were each tested with spacer number 10. The
following procedure was followed for the measurement of each can/«
spacer combination.

a) The can/actuator unit was shaken for 30 seconds and then
inserted into %the spacer mouthpiece socket, the spacer
havirg been previcusly coupled to the Twin Impinger.

b) A series of 10 shots {Numbers 13 - 22) were fired into the
spacer, Before each shot the can was shaken for 30 seconds
and after each shot the Twin Impinger yacuum pump Was
switched on for 10 seconds aften.observing a 2 second delay
and then switched off. )

o) The can was removed from the spacer and reweighed.

4) The accumulated drug deposition in the actuatoer/spacer,
stage 1 and stage 2 were each washed out wish several
aliquots of methanol and the washings of each were combined
in separate 100ml volumetric flasks. The actuator/spacer
sample included washings from the inside and outside of both
the amctuator and the external valve stem of the metering
valve,




*xoouds [W(Gy Ol JO MeTA [euipnlfbuol TTUOCT]DSE SUT{-2IIUID I =inbyg

3InTeA 1fe
Aem—pug

eoaydiznom

roxenioe Aomouwm.\\\\\\\kﬁ

103 39005

wowwm:usoe
Teabajug

Jagqueo soj3seld
papincw aoe3d oM,

\\\\\\\‘ O IR eXe

auyefl aog
bupsxoor Jubyaxry sToY 1Y




*sjusmabuesze pajoed puv pelquesse syl uf xsovds WG 9YL JO MeTa papoldxg ‘7 2inbig

ruotizod I9yyo Syl
spisuy payoed xaoedg
3o uoriyiod azastdyinon




F40L
OHITANCD HO14RL

I ADVLS

GHIEE
HRBIIDVA O

 Wovas .!......l].l.....l*

i r : I ad¥ls

\ any 1 SONLS
\. AFIRLEY HOTIOHOC
1

3 avess
- - \ - a0

o < NOTLOTS IVOMDL

HOINLOY
"HOSOUIY

HILANAY
URGANE FRODLILIZ




3.2.2.

3.3
3. 3.1

3.3.2

3.3.3

&) The dried can wag reweighed.

£) 4 similar procedure to steps a - e was applied to spacer
number 10 only, using cans a - J in turn and firing shots
23-3 from each can.

Bvaluation of the effect of accumulating multiple shots in the spacer

‘before withdrawal -of -aerosol.

For this experiment 3 further zerdvsSol cans were used, designated k -
m. They were each fired into spacer number 10, but in this case 3
ranges of shots 13 - 22, 23 - 2 and 33 - U42) were each studied on
each can/spacer combination using a different procedure. In all
cases, each can was shaken for 30 seconds before firing each shot and
a 2 second pause was observed after firing each shot before either
switching on the vacuum pump or shaking the can, whichever was approp-
riate. For shots 13 - 22, a pair of shots was accumulated in the
spacer before switching on the vacuum pump for 10 seconds only. This
procedure was repeated until a total of 10 shots had been fired and
collected. The deposited drug in the various components was then
washed out and measured as before. For shots 23 - 32, a group of 5
shots was fired into the spacer pefore each withdrawal of aerasol, two
groups (10 shots) being collected. For shots 33 - 42 a2 single group
of 10 shots was accumulated in the spacer before withdrawal., These
procedures were each applied to cans k, 1 and m on each of the two
aerosol products.

Analysis Methods for Deposited Drug.

Sample Solutions

The drug fractions depcsited in the actuator/spacer combination and in
stages 1 and 2 of the Twin Impinger were each washed out with methanol
into a separate 100ml volumetric flask. To each sample was added the
appropriate volume of distilled water to match the concentration in
the mobile phase of the appropriate product. All the flasks for both
aerosol products were then made up to volume  with wetianol.

Standard Solution

These were prepared at concentraticns within the ranges of 1.19 and
1;5uug-ml‘l for . beclomethasone .dipropionate .and 3.78 = 5.67ug ml~l
for salbutamol.

Materials

Metnanol, hple grade (Fisons)

Hexane, AR Grade (BDE)

Propan-2-0l, AR Grade (BDH)

Distilled water, double distilled in an all=giass still
immonium acetate, AR Grade (BDH).




3.3.4 Hple Conditicns

200ul volumes of each sample and of standard sclution were injected
manually via a 200ul Rheodyne loop valve on to the column using the
following conditions:

Mcbile phase: methanol-water (70:20) for beclomethasone diproplonate,

methanol-1.2 x 10=“2M aqueous ammonium acetate
{75:25) for salbutamol.

Column: 150 x 5mm packed with Hypersil OD3S Sum reverse phase
packing material., The packing material was slurried
into propan -2-0l and packed using a CPIII Slurry
Packer (Jones Chromatography) with hexane as

. packing . solvent  at. _about 3500 psi pressure. The
conditioning solvent was propan-2-ol at about 3000
psi pressure,

Equipment: The hplc equipment consisted of a Constametric IIG
pump (Laboratory Data Control) coupled to an LC-UV 3
variable wavelength detector (Pye-Unicam) and (R
6505 recorder (J.J. Instruments).

Flow Rate: 1.5ml min=! (beclomethasone dipropionate).
2.0ml min™! (salbutamol}.

Detector: Wavelength set at 239nm (beclomethasone dipropionate).
276mme (salbutamol).

Temperature: Ambient.

Sensitivity: .08 A U.F.8.D. (beclomethasone dipropionate).
F

.5.D. {salbutamcl).

3.3.5 Caleulation of Results

Drug concentration was determined from duplicate injections of test
sample (T) bracketed by duplicate injections of standard drug sample
(8) according to the pattern,

SST1T1T2T253T3T3. cer e

The results were calculated by the following methoc:

Hple sample conec, = Mean peak height (mm) sample x  Standard cone
{ngml=1) Mean peak height (mm) of standard (ng mi=1)




The hplc sample concentration was calculated separately against each
of the twc individually prepared external standards, These two values

ware meaned and used to calculate the drug weight in the various
deposition stages.

Drug weight = mean hple X volume of X dilution factor
sample conc. collection flask

RESULTS

k.2

Weight of Metered Dose of Beclomethasone Dipropionate and Salbutamol.

Tables 4.1 and 4.2 show the results for the total welght of beclome-
thasone dipropionate and salbutamol delivered from the metering valve
of Becotide Inhalers and Ventolin Inhalers. Each resgult {3 for 10
doses, each one being withdrawn separately from the spacer into the
Twin Impinger. The results are shown for: ’

a) 10 can {a - 3j) each fired into a separate spacer { 1 - 10)
and measured on shots 13 - 22 from each can,

b) For each can (a - j) fired from shots 23 - 32 into spacer
number 10 only.

Each result is the total drug recovered in each case from the actua-

tor/spacer and the two stages of the Twin Impinger. The results also
include the mean single dose, standard deviation (3D and coefficient
of variation (CV).

The mean doses of each group are comparable to these normally found
for Becotide Inhaler or Ventolin Inhaler prespectively in the absence
of z spacer and the individual results lie within the dose specifica-~
tion for these products.

Percentage Deposition of Beclomethasone Diproplonate and Salbutamol in

the Actuator/Spacer and otages 1 and 2 of the Twin lmpinger.

The results show the percentage drug fractions deposited in the
actuator/spacer combination and in stage 1 and stage 2 of the Twin
Impinger, for Becctide Inhaler (Table 4,3) and Ventolin Inhaler (Table
4.4), The can/spacer combinations and ranges of doses examined
correspond to those already described in Tables 4.1 and 4,2 for total
metered dose. Each result is caloulated as a percentage of the total
drug recovered from the actuator/spacer and the two stages of the Twin
Impinger { i.e. of the total metered dose),
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The results show that the stage 2 fraction delivered by the spacer
when collecting the aeroscl in single dose at a time ranges from 40.5
- 54,.3% for Becotide Inhaler and 3B.1 - 54,94 for Ventolin Inhaler.
Sueh data have previously been reported to the DHSS, as described in

-Section 3. Thess - ranges - are eimilar .to .those .found for these Iwo

aerosol preducts in the Twin Impinger in the absence of a spacer.
Using the spacer, stage 1 results for the Twin Impinger range from 2.0
- 6.4% for Becotide Imhaler and 2.7 - 11.9% for Ventolin Inhaler.
These results are markedly lower than the range of about 30 - Ho%
which is normally found for both these inhalers in the Twin Impinger
in the absence of a spacer. In contrast, the present resulta for the
fraction retained in the actuator/spacer combination, about 40 - 454
of the metered dose for both aeroscl products, are much higher than
the usual results for both products which are higher than the usual
results for both products which are generally about 10 - 20% in the
actuator in the absence of a spacer,

The Twin Impinger stage 2 fraction consists of the finer aerosocl
particles of drug which can pass through the inlet throat and the
stage 1 impinger stage of the Twin Impinger. Both these regions trap
large particles, the throat catching high veloeity large droplets and
the upper impinger stage ¢traps particles at a controlled airflow
according to its calibrated cut-off behaviour. This has an effective
(50%) cut-off size of 6.4um (mass mean aerodynamic diameter, MMAD)
with an abscliute cut-off at 10um.

It is apparent from the results that the spacer iz effective in its
expected role in that it essentially retains the aercsol fraction
which would normally deposit in the patient’'s oropharyngeal reglon
(stage 1) in the absence of & spacer and yet still delivers essenti-
ally the same fine particle aerosol fraction {(stage 2).

The Effect of Accumulating Multiple Doses in the Spacer before with-
drawal of Aercscel into the Twin Impinger.

The Results in Tables 4.5 and 4.6 show the effect of accumulating more
than one shot in the spacer before applying vacuum to draw the aerosel
aloud into the Twin Impinger. This is shown for Becotide Inhaler
(Tables 4.5 and 4.7) and Ventolin Inhaler (Tables 4,6 and 4.8) on
cans ¥, 1 and m of each product. In each case 5 groups of 2 doses
{shots 13 - 22), 2 groups of 5 doses (shots 23 - 32) and one group of
10 doses (shots 33 - 42) were examined on each can, all in spacer
number G,

The results in Tables 4.5 and 4.6 show the metered dose weight of
beclomethasone dipropionate and salbutamol respectively, as the total
drug recovered from the actuator/spacer, and the 2 stages of the Twin
Impinger. Clearly there is little effect on tne metered dose of drug
when firing by the three regimens, and the results are similar to
those shown on Tabcles 4.1 and 4.2 where single deses at a time were
collected in the spacer,
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Tahle 4.1 Becotide Inhaler in the 750ml soacex
Weignt of metered cose oOf peclamethasone diprcoionats
in 10 shots

Each result ig the total drug in mcg recovered from the actuator/
spacer and stages 1 and 2 of the Twin Impinger, single doses being
coliscted in the spacer prior to withdrawal of aerocsol.

Spacer Ref, weight of beclamethasone
Can Ref. diprepicnate in 10 doses (weg)

Shots Shots Shots shots
13 . 22 23 - 32 13 - 22 23 - 32

a 1 10 483 443

b 2 10 - 440 430

c 3 10 442 457

d 4 10 468 484

e 5 10 477 . 467

£ & 10 438 423

g 7 10 462 440

h 8 10 438 423

i 38 10 444 442

j S0 10 454 466
Mean single dose (meg) 45.26 44.86
s.D. 1.42 1.581

C.V. (%) 3.13 4.25
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Table 4.2 Ventolin Inhaler in the 750ml spacer
Weiant of metsred dose of salbutamol in 10 shots

Bach result is the total drug in mcg recovered from the actuator/
spacer and stages L and 2 of ehe Twin rmpinger, single doses being
collected in the spacer prior to withdrawal of aerosol.

Spacer Ref. Weight of salbutamol
Can Ref. in 10 doses (mog)

Shots ~Shots Shots Shots
13 - 22 23 - 32 13 - 22 23 - 32

a 1 10 946 907

b 2 10 906 1002

c 3 10 849 780

a § 10 859 866

e 5 10 942 932

£ 6 10 933 " 917

g 7 10 948 1179

h 8 10 1084 1066

i g 10 1117 959

3 T 10 10 1022 992
Mean single dose (meg) 97.30 $8.00

s.0. 8.43 9.53
C.V. (%) 8. 66 9.72
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Table 4.3 Becotide Inhaler in the 750ml spacer
Percentage depositicn of bedlcmethasone dinrcpionate in
the actuator/spacer and stages L & 2 of the Twin Impinger,

Zach result is measured on 10 metered shots of Becotide Inhaler, and
is caleoulated as a percentage of. the total deposition in the actuator/
spacer and the Twin Impinger.

Sracer Ref. Actuator and Spacer Stage 1 Stage 2
Can
Ref.,  Shots  Shots Shot Numbers Shot Numbers Shot Numbers
13-22  23-32 1322 23-32 ¢ 1322 23-32 13-22 23.32
a 1 10 48.8 47.4 5.6 2.0 45.6 50.6
b 2 10 52.5 46.5 3.6 4.6 43.9 48.9
c 3 10 51.5 44,9 2.9 4.2 46.0 50.9
d 4 10 45.7 43.6 3.4 4.5 50.9 51.9
. e 5 10 51.8 49.7 3.8 2.8 44.4 47.5
£ 6 10 52.1 42.0 3.2 3.7 44.7 54.3
g 7 10 56.9 42.9 2.6 6.4 40.5 50.7
h 8 10 50.5 46.5 3.2 6.3 46.3 47.2
i 9 10 48.0 44.6 3.8 4.1 48.2 51.3

3 10 10 42.7 43.5 3.7 6.3 53.6 50.2
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mable 4.4 Ventolin Innaler in tha 750ml soacer
Parcentage depogition of saibucamol Ln the achuator/spacer

and staqes L & 2 Qf the Twin Lminger.

Fach result is measured on 10 meterad shots of Ventolin Inhaler, and
is calculatsd as a percentage of the rotal deposition in the actuator/
spacer and the Twin Impinger.

Spacer Ref. Actuator and Spacer Stage 1 Stage 2

Can
Ref. = Shots  shots ~ Shot NUmbers ~ Shot Numkers Shot NUmbers
13-22  23-32 13.22 23232 13-22  23-32 13-22  23-32
a 1 10 53.9 54.9 4.4 6.1 42.3 54.9
b 2 10 57.2 47.9 4.7 5.1 38.1 47.9
= 3 10 §5.1 50.5 6.4 11.9 38.5 50.5
d 4 10 S3.4 51.8 5.8 8.7 40.7 51.8
e 5 . lo. 46.0 49.6 4.9 5.8 49,2 44.56
£ € 10 50.6 48.0 . 2.7, 3.8 46.7 48.2
g -7 10 52.3 - 4L.6 S 3.1 _3.7 44.6 54.6
"\ 8 10 44.3 39.6 4.1 5.6 51.7 54.8
i 9 10 46.2 49.0 3.6 5.3 50.2 45,7

3 10 10 48.8 48.3 5.3 7.3 45.9 44.4




15

Table 4.5 Becotide Inhaler in the 7%0ml spacer
(muitiple doses.acoumulated in the spacer pricr to
withdrawal of asrosol)

Weiaht of metered dose of beclamethascne diprcicnate
in 10 shots.

Bach result is the total drug in mcg recovered from the actuater/
spacer and stages 1 and 2 of the Twin Inpinger.

Shot Numbers

13 - 22(8)23 - 32(®)33 - 42(c)

428 443 455
434 408 443
423 - 424 434

(@) S x 2 shots acrumulated in spacer prior to withdrawal of aerosol
(b) 2 % 5 shots accumulated in spacer prior to withdrawal of aercsol
) 1 x 10 shots accumilated in smacer pricr to-withdrawal of aerocsol

)
+
5
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ramle 4.6 Ventolin Inhaler in the 750ml smacer
3 { tiple coses aczumilated in vhe spacer prior to
withdrawal cf aercsol)

Weight of metered dose of salbutzmol in 10 shots.

Each result is the total drug in mcg recoversd from the acsuator/
spacer and stages 1 and 2 of the Twin Impinger.

Stot  Numbers
13 - 22(a)z23 - 32(0)33 - q2(

1012 881 977
- 921 L0e8 1048
368 1073 1049

(@) 5 x 2 shots accumulated in spacer pricr to withdrawal of asrcsol

() 2 x 5 stots accuamlated in spacsr pricr to withdrawal of asresol

- (@) . 1 x 10 shots acoumilated in spacer prior to withdzawal of asrcsol
2
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The results in Tables 4,7 and 4.8 show the corresponding Twin Impinger
resulta as percentage fractions in the actuator/spacer and the two
stages of the Twin Impinger. The stage !t results are unaffected Dby
the different regimes of firing the aerosol, but clearly there is an
effect on the other two fractions. As the number of doses accumulated
in the spacer prior to withdrawal is increased, there is a trend of
inereasing deposition in the actuator/spacer and correspondingly less
in stage 2. This effect is much more marked with Ventolin Inphaler
than with Becotide Inhaler. The changes can be seen quite strikingly
in Figures 4.1 and 4.2 which show the percentage fractions in histow
gram form for the two product.

The results can be explained on the basis of increasing deposition of
fine aerosol particles in the spacer due to wall losses c¢aused by
sedimentation and other factors when aerosol i3 held in the spacer for
an inereased time whilst further aerosol shots are fired into the
spacer., The more profound loss with Ventolin Innhaler is probably
related to its electrostatic particle charge characteristics, The
results suggzest that the loss of useful aerosol available to the lungs
is likely to be significant after the accumulation in the spacer of 2
doses of Ventolin Inhaler or 5 doses of Becotlde Inhaler. Naturally,
greater losses would be expected if larger numbers of doses are
acoumulated in a similar manner.

¥low Behaviour .of .the.Spacer Valve.and. Exhalation Hole

The flow resistance of the spacer one-way air valve in the open
(inhalation) position was shown to be very low by passing air through
the valve and the mouthpiece from the chamber side, with the exhala-
tion holes sealed. The pressure drop was only about 2.5cm of water at
an airflow of 60 litres min~1,

The sealing ability of the valve, which should prevent exhalation alr
passing in to the spacer chamber, was measured bY passing air to the
spacer mouthpiece and covering the two exhalation noles. The pressure
held in the mouthpiece was at least 20cm of water at a low air flow of
10 litres mif! demonstrating good sealing.

The ease of airflow through the two exhalation holes was assessed by
passing air through the valve and exhalation holes from the chamber,
the mouthpiece orifice being sealed. The low resistance to flow was
shown by the low pressure drop (2em water at 20 litres min=' and “TOcm
water at 50 litres min-=1).

These results demonstrate that the air valve has an effective seal on
closing and a low resistance to inhalation flow. The valve opened
from the closed position at a very low airflow passed into the chamber
of about 5 litres min~1., The exhalation holes allow easy passage of
air during exnalation, These results were verified by sucking and
blowing at the spacer mouthpiece, which readily demonstrated subjec-
tively the correct operation of the valve and exhalation holes.
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CONCLUSIONS

The results of this study show that the amount of aercseolised drug
delivered from Becotide Inhaler and Ventelin Inhaler through the new
spacer to stage 2 of the Twin Impinger was similar to that delivered
from the aerosol products when used without a spacer. This applied
when single doses are fired intc the spacer and then withdrawn after a
pause of two seconds. This should aid the coordination of certain
patients who have difficulty in correctly synchronising the firing of
metered dose inhalers and inspiration, as the patient can exhale
threugh the spacer mouthpiece and then Inhale within a second or
twa,

The oropharyngeal deposition of drug is expected to be reduced to
about one eighth of that found without a spacer, on the basis of the
marked reduction in stage 1 deposition in the Twin Impinger. The
reproducibility of drug delivery from the spacer to both stage 1 and
stage 2 of the Twin Impinger is satisfactory amongst a group of ten
prototype moulded spacer.

There was a trend of decreasing Twin Impinger stage 2 results when
inereasing number of aerosol shots were accumulated in the spacer
vefore withdrawal of the aerosol cloud, particularly with Ventolin
Inhaler. These results suggest that it would be preferable to fire
one or two shots at a time-before inhalation and to repeat this
procedure for the required number of times if nigh lung dosage 1is
required.

The spacer air valve has satisfactory sealing ability and low flow

- resitance -when open.and should .enable.satisfactory alternate exhala-

tion of the by-pass air and inhalation of aercscl through the spacer
chamber,

The results do not demonstrate any significant increase in stage 2
deposition from either aerosol product which can be ascribed to the
use of the spacer, However, it is pessible that detailed studies with
a cascade impactor would demonstrate some increase in the very fine
particle fraction delivered from a spacer, Any such difference would
probadbly be extremely difficult to demcnstrate clinically in view of
the masking effect of improved coordipation with a spacer in some
patients,
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Intreduction
This technical memorandum details the comparison of several Glaxo-Wellcome Volumatic™

inhalation spacer devices. The work was undertaken in order to show equivalent performance
of devices of different ages.

Method Details

The experimental work was performed using the HPLC conditions specified in the method
supplied by Jo Ellis, analyst in NPI&PT, Glaxo Operations, Ware - See Appendix 1. Standards
were prepared to give a concentration equivalent to that detailed in the method,

Following advice given by analysts at GWRD, Ware, care was taken to prevent static charge
build up on the Volumatics. This was necessary because static charge rapidly attracts drug
particles from the aerosol cloud and leads to increased deposition in the spacer device. These
precautionary steps included an initial rinse with Methano!l, followed by a water wash. The
device was then left to air dry. During insertion of the Volumatic into the special low-
conductive mouthpiece, a damp paper towel was used to handle the volumatic. Extra care was
taken not to handle the device with fingertips at any stage. After assembly, the Spacer device
was wiped with a wet paper towel and allowed to dry, using an anti-static fan to assist. The
fan was left on continuously through the firing of actuations into the apparatus.

The regime for firing was as follows;

The inhaler was shaken for approximately 30 seconds. Two actuations were then fired into the
volumatic with a few seconds in between each actuation. The twin impinger pump was then
turned on for 3 seconds and turned back off. This regime was repeated until a total of 10
actuations had been delivered into the volumatic.

Deposition was assessed in the volumatic itself, in stage 1 (including the mouthpiece), and

stage 2. The valve and actuator deposition was not assessed because this was not considered
relevant to comparison of the performance of the volumatics.

Batch Details

Ventolin (P11/P12) Metered Dose Inhaler, 100pg ex-valve; 200 actuations.
Batch No 10335193, Manufactured 30/09/97
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Results
I_Age of Volumatic | Volumatic (ug) Stage 1 (ug) Stage 2 (ug)
R (Yo of ex-act dose) (%o of ex-act dose) | (% of ex-act dose)
control (1997) 304 (36.9%) 53 (6.4%) 46.8  (56.8%)
(L0110 0293)
1991 41.2  (39.4%) 7.8 (7.5%) 554 (53.0%)
(50024543)
1993 333 (39.8%) 46 (5.5%) 457  (54.7%)
(G0040668M)
1995 4.1  (4.7%) ST (87.7%)

(G0111780 J)

334 (37.7%)
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Conclusions

This investigation reveals equivalent performance of all the volumatics examined and confirms
that when handled correctly the Volumatic is an effective spacer device.
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