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SCIENTIFIC ARTICLE

When Should Your Asthmatic Patients Refill Their
MDI Propelled with Chlorofluorocarbons?

Andrew G. Weinstein, M.D.

Abbreviations:

MDI=Metered-dose inhaler
CFCs=Chlorofluorocarbons

Vanceril 84 DS = Vanceril 84 mcg Double Strength
FDA =Food and Drug Administration

ABSTRACT

“ Background: The United States Food and Drug
“Administration has changed its policy regarding
product labeling of asthma MDIs. All asthma
MDIs propelled by CFCs should be discarded at
the discard point labeled on the canister and
box. This policy is in transition with inconsistent
product information given to patients and physi-
cians. Previously, patients had been educated to
replace the canister by observing its floating
pattern in water. Now FDA labeling asks users to
count the number of actuations.

Objective: . To compare the discard point of

sample and prescription-size Serevent (6.5 g and

13 g) and Vanceril 84 DS (5.4 g and 12.2 g)
—N,
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canisters to their floating pattern and total num-
ber of actuations in the canisters.

Design: Seven canisters each of Serevent 6.5 g
and 13 g as well as Vanceril 84 DS 5.4 g and
12.2 g were shaken vigorously prior to actua-
tion. One minute separated each actuation. The
floating pattern was observed beginning at 80
percent of the discard point. This was repeated to
the last actuation of the canister.

Results: The floating pattern (tilt point) indica-
tive to replace the Serevent 6.5 g and 13 g
canisters as well as Vanceril 84 DS 5.4 g canister
occurred after the discard point was reached.

Conclusion: Floating patterns of the 6.5 g and
13 g Serevent inhaler as well as the 5.4 g
Vanceril 84 DS do not assist the asthmatic pa-
tient in determining when to replace their canis-

ter. Because canisters have excess product and —

293

at the NLM and may be
Subject U Copyright Laws

3M Company Exhibit 1027
3M Company, Merck & Co., Inc., and Merck Sharp & Dohme Corp., v. AptarFrance S.A.S.
Page 2 of 6


wts
copyright


Scientific Article

propellant beyond the labeled discard point, it
may be possible for pharmaceuticql companies
to correlate the product’s floating pattern to the
drug concentration and particle size distribution
up to and beyond the discard point. Through
careful testing, floating patterns of MDIs may still
be able to assist the asthmatic patient in deter-
mining when to discard the canister.

Very few asthma specialists, if any primary care
physicians, are aware that all asthma
metered-dose inhalers (MDI) propelled by CFCs
must be discarded at the prescribed number of
inhalations labeled on the canister and box, the
"discard point." New FDA policy requires the
manufacturer to place on the product informa-
tion package insert that inhalations after the
discard point are not assured for the correct
amount of medication delivery. The FDA re-
quires that drug product manufacturers submit
data from sophisticated in vitro testing that as-
sures that the labeled dose is delivered from the
actuator throughout the labeled number of ac-
tuations for that product. These datq are propri-
etary and are not available for public review. The
FDAencourages sponsors to minimize the amount
of "excess" formulation contained in the canister
above that required to reliably deliver the la-
beled number of actuations. The FDA has always
required that the product labeling state the num-
ber of actuations that the product is designed to
deliver. Recently, the FDA has begun to require
sponsors to also include in the product labeling
statements that the amount of drug delivered per
actuation after the labeled number of actuations
have been delivered is unreliable and that the
MDI should be discarded. The new statements in
the labeling also instruct patients to keep track of
the number of actuations used as this is the only
reliable method, absent q counter mechanism

on the MDI, for determining when the MDI
should be replaced.

"Newer" drugs, such as Vanceril 84 DS and
Combivent (Boehringer Ingelheim), as well as
‘older" drugs such as Azmacort {Rhone-Polenc
Rorer) and Atrovent (Boehringer Ingelheim) had
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sufficient data to be awarded new I.Gbeling »{or
both patient and physician package information
inserts. Medications manufactured by
Glaxo-Wellcome (Ventolin, Bec!ovenf, Sereve?nt,
and Flovent), Fisons (Intal, Tilade), Scherlng
(Vanceril), and Zenith (albuterol) hcve‘ discard
point labeling in the patient chko.ge informa-
tion insert, but not in the thSICIGn insert. Once
these companies have fulfilled .1he necgssor();
requirements, information regcrduﬁg i,he discar

point will appear on the physrc.lan,s produFI:f
information insert. Currently, S’chermg $ Provgnh’ ,
Warrick’s Albuterol, Boehr’mger lhgelhe|m s
Alupent, 3M Pharmcceuticgl s Maxair o.nd For-
est Pharmaceuticals’ Aeroblq an.d Agrobld MA do
not have discard point labeling in e{ther patient
or physician package information inserts. De-
spite the fact that many asihmo MDls do not have
discard language for physicians, offlc!ols at the
FDA acknowledge that all Osfbmo canisters pro-
pelled by CFCs should be d|s.ct-1rded after the
patient has reached the specified number of
inhalations on the canister or on the box.

A recent report by Wolf and Cochror) suggests
that the floating patterns of prescrnph?n.ame
MDIs can be correlated to the discard point® If
this is true, then asthmatic patients need not. rely
solely on counting the number .of actuations
inhaled before replacing the canister. The pur-
pose of this brief report was to observe thef!ootur?g
pattern of both sample and prescnphon.-suze
Serevent and Vanceril 84 mcg DS (Vanceril 84
mcg DS was not evaluated by Wo.|f and Co’chron)
and relate these findings to the dISC(]I’.d point and
the number of actuations in the canisters.

METHOD

Seven canisters were obtained for ecch of the
sample size Serevent 6.5 g and Vonrjenl 84 DS
5.4 g MDls from company representatives. Sevgn
canisters were obtained for each of the prescrip-
tion size Serevent 13 g and Vanceril 84 DS 12.2 g
MDIs from a community pharmacy. Each MDI
was discharged at room temperature, 68 de-
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grees Fahrenheit, humidity 35 percent with the
valve down. Each canister was shaken vigorously
before actuation and one minute separated sub-
sequent shaking and actuation. Test floating
began when the MDI had been actuated to 80
percent of the discard point.

Canisters were placed in a container of water
68-70 degrees Fahrenheit and the floating pat-
tern (valve down) was observed. A canister was
considered to be "tilted" when it no longer floated
at 90 degrees to the water surface.

RESULTS

The discard point, the mean number of actua-
tions to the tilt point, the mean number for the
last actuation from the MDI and the mean per-
cent of actuations after the discard point for
sample and prescription-size Serevent and
Vanceril 84 DS MDlIs are presented in Table 1.
Vanceril 84 DS 12.2 g tilt test correlates closely
with discard point. The tilt point of both Serevent
MDIs and Vanceril 84 DS 5.4 g occur after their
discard point. The discard point of the sample-size
of both Serevent 6.5 g and Vanceril 84 DS 5.4 g
comes with more than 40 percent of the drug
remaining in the canister. There is 23 percent of
the Serevent 13 g and 27 percent of the Vanceril
84 DS 12.2 g remaining in the canister when it

Scientific Article

should be discarded per FDA recommended
guidelines.

DISCUSSION

On the surface, metered-dose inhalers are very
simple devices; however, in actuality they are
one of the most complex dosage forms available
to patients for home use. A large number of
complex factors including propellant vapor pres-
sure, physical and chemical interactions be-
tween the active drug substance, propellants
and inactive ingredients, valve performance,
ambient temperature and humidity, adequacy of
shaking, time interval between actuations, etc.
influence the performance of these devices.*
These and other factors that may have an impact
on the performance of MDIs require careful
attention during the manufacturing process and
require rigorous quality control testing to assure
that patients receive a device that performs
reliably when used under the conditions de-
scribed in the product labeling. This is the reason
for discard point labeling.

The results in this study confirm some of the
general findings of Wolf and Cochran who ex-
amined the floating patterns of 13 common
sample-size and 11 common prescription-size
MDlIs including Serevent3 Vanceril 84 DS was

Table1.
Product Weight Lot Number | Discard Positive Last Percent of
Number | Tested Point Tilt Test Actuation Actuations
#Actuations Mean (Range) | Remaining After
Mean (Range) Discard Point
Serevent 7ZP0081 4
Sample-size 659 7ZP0272 3 90(88-92) 103 (99-104) 42%
Serevent 7ZP0914 4
Prescription-size 13¢g 7ZP1429 3 120 133(132-135) 155(152-157) 23%
Vanceril 84 mcg
Double Strength
Sample-size 549 7DMT 108 7 61(59-62) 74(71-76) 46%
Vanceril 84 mcg
Double Strength 7DMT 601 4
Prescription-size 12.2g 7DMT 609 3 120 120(118-122) 165(163-168) 27%
Del Med Jrl, June 1998, Vol 70 No 6 295
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not tested in that study. Wolf and Cochran found
that six of the 13 sample-size MDls had exceeded
the discard point when they observed a "tilt" in the
floating pattern. In their study, three of the
sample-size Serevent 6.5 g canisters tested "tilted"
when the discard point was exceeded by 25
percent. In this study, the seven sample-size
Serevent 6.5 g and seven Vanceril 84 DS 5.4 g
MDIs tilted when the discard point was exceeded
by 50 percent. Our findings would support Wolf
and Cochran’s generalization that the tilt in the
floating patterns of sample-size MDIs will occur
after the discard point has been reached and
would not assist the asthmatic patient in deter-
mining when to replace the MDI.

Our study of the prescription-size Vanceril 84 DS
12.2 g and Serevent 13 g only partially sup-
ported Wolf and Cochran’s generalization that
the floating pattern of all prescription-size MDls
can predict when to discard the inhaler. The
investigation found that all 11 of the
prescription-size MDls tested, including Serevent
13 g, tilted prior to reaching the discard point.
We found this to be the case with Vanceril 84 DS.
The seven 12.2 g canisters we tested had a mean
tilt point at 120 actuations, which is 100 percent
of the discard point. However, we were unable
to reproduce Wolf and Cochran's tilt point of the
Serevent 13 g canister, which was 92 percent of
the discard point. The seven tested Serevent I3 g
MDIs tilted at a mean 110 percent past the
discard point. The variance in findings between
these two Serevent 13 g prescription-size MDI
studies most likely reflects a difference in the
methodology of testing. Wolf and Cochran had
vigorously shaken the inhalers between each
actuation without waiting, and test floated every
five actuations. In our study, each canister was
shaken vigorously before each actuation with at
least one minute separating each actuation.
Float testing began at 80 percent of the discard
point. The difference in methodology yielded a
greater number of actuations to the tilt point for
both 6.5 g (75vs 90) and 13 g {10 vs 133) MDls.
We examined only two asthma MDI products. A
more comprehensive examination of other
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prescription-size MDls is required to see if they
would also fall outside Wolf and Cochran’s
second generalization when tested with a one
minute lapse between each actuation.

A fundamental design issue for all MDlIs is a
requirement that an excess of the propellant and
drug formulation be placed in the MDI canister
at the time of manufacturing to assure reliable
delivery of the labeled dose from the actuator
throughout the labeled number of actuations
stated in the product labeling® This means that
the MDI canister will not be empty of propellant
and drug formulation when the labeled number
of actuations have been delivered to the patient.
Unfortunately, the dose delivered from the MDI
beyond the labeled number of actuations is
highly variable and the tail off pattern for each
MDI product may differ significantly from the
pattern of other MD! products! This fact is
related to the fundamental design differences
between various MDI products. Several drug
information specialists, who were not permitted
to provide precise information about their
company’s MDI products, estimated that most
MDIs contain at least ten percent excess propel-
lant and drug formulation in their canisters. One
company, which requested anonymity, shared
on file data in which their inhaled corticosteroid
MDI gives consistent dosing of product up to 20
percent beyond the discard point. It is possible
that the tilt point of Serevent 13 g (133 actua-
tions) may fall within the range of the ten percent
in excess of the labeled discard point (120
actuations) in this prescription-size MDI. Access
to these pharmacologic bioavailability data on
file may yet validate test floating as a tool for
determining when to discard the MDI canister.

The float test is a commonly used, but overly
simplistic and poorly validated method to deter-
mine when a MDI should be discarded.! Both
this report and that of Wolf and Cochran are
flawed in the methodology used to compare the
floating patterns of MDIs to the labeled number
of actuations. A critical aspect of MDI perfor-
mance testing is missing in both papers, namely
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quantitative and rigorously validated tests for the
amount of drug substance delivered from the
actuator and the particle size distribution of the
delivered drug substance for each actuation up
to and beyond the labeled number of actuations
for the product. Without this fundamental infor-
mation, a valid conclusion cannot be reached
regarding the accuracy of the tilt point in deter-
mining when a MDI should be discarded. Fur-
thermore, floating a MDI canister in water may
damage the canister by allowing water ingress
which can adversely impact the pefformance of
the MDI. In fact, the Vanceril 84 mcg product
tested in this study is packaged in a moisture
protective pouch to guard against atmospheric
humidity. Therefore, the float test is not only
unreliable as an indicator of when a MDI should
be discarded, it may also adversely affect the
performance of the MDI and result in unreliable
dosing even though the MDI has not yet reached
the labeled number of actuations.

We would agree with Wolf and Cochran that part
of the FDA's rigorous control testing to assure
that patients receive a device that performs
reliably should include float testing with dia-
grams indicating the remaining amount of for-
mulation in the canister. A carefully validated
float test, supported by a quantitative measure of
drug concentration and particle size, would be a
superior method to counting each actuation, as
the asthmatic patient determines when to discard
their MDI.

Electronic counting devices have been devel-
oped. The Doser®, manufactured by New Med
in Waltham MA, is one such device. Counting
devices attach to the MD! and provide a read out
of the number of actuations used. These devices
are commercially available; however each
counter can track only one MDI at a time. With
the advance and application of microprocessor
technology, MDIs of the future may be capable
of both counting the number of actuations as
well as monitoring compliance with treatment by
recording the date and time of each actuation.
Currently, there is a device available (SmartMist

Del Med Jfl, June 1998, Vol 70 No 6 This material was copied
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by Aradigm - Hayward CA) which can monitor
compliance, measure peak flow value and opti-
mize drug delivery; however, this device does not
track the number of actuations.

The pharmaceutical industry is making plans to
phase out inhalers containing CFCs because of
their harmful effect on the earth’s ozone layer.
Dry powder propellants for individuals with
asthma have been available in other countries
and are now available in the United States.
Pulmicort (budesonide - Astra), an inhaled corti-
costeroid, and Serevent Diskus (salmeterol -
Glaxo-Wellcome), a long-acting bronchodila-
tor, have markers or dose counters that indicate
when the inhaler should be replaced. In the
future, questions regarding when to discard the
asthma inhaler may be an issue of the past.
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