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1. PURPOSE

To determine whether two new spacer devices appreciably alter the mass of
respirable particles delivered from several metered dose inhalers (MDI).

2. METHODS

2.1. Tested spacer devices: a Microspacer with a large screen and a
Microchamber equipped with the Microspacer, both manufactured by Respiratory
Delivery Systems, Inc., Lowell, MA.

2.2. Drugs delivered from MDI’s: albuterol, beclomethasone, cromolyn sodium,
and flunisolide.

2.3. Aerosol Detection System: Aerosizer (AP8000-1, Malvern Instruments,

Inc., Southborough, MA). This instrument measures the time-of-flight of single
particles accelerating between two laser beams. Aerodynamic diameter is
computed directly from the time-of-flight and the particle density.

The MDI was actuated into a large plenum (a 1.1 L cylinderical inlet
leading into a 21.4 L box) which provided volume for the aerosol jet from the
MDI to slow without appreciable particle losses as well as time for the Freon
to evaporate before the particles are drawn into the Aerosizer. A heater
between the plenum and the Aerosizer completely evaporated any residual Freon
before sizing. The sampling flow rate was 2 L/min and the aerosol was measured
for 10 seconds.

2.4, Protocol:

Immediately before each run, the MDI was actuated into the room to prime
the valve and then vigorously shaken. The MDI, with or without spacer, was
placed in a rubber gasket at the plenum inlet and then actuated in a consistent
fashion. Five seconds after actuation the Aerosizer measurement program was
started. In comparison to the MDI alone, the spacer devices tended to slow the
aerosol and thus it took longer for these particles to travel through the
plenum to the Aerosizer inlet. The five-second delay allowed enough time for
the particles to reach the inlet before the measurement started and thus
prevented under-sampling of the particle mass from the MDI's with spacers.
After the completion of each measurement, the plenum was purged twice with
filtered air for 1 minute each time. At the start of the succeeding
measurement, the background particle count rate was less than 1% of the
measurement count rate.
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2.5. Data Analysis:

Aerosol particles from MDI's consist of primary drug particles, which may
be coated with nonvolatile additives, and particle agglomerates. The primary
particles are commonly balled-milled to a uniform size under 5 um; the
agglomerates may be any larger size. Since agglomeration is a stochastic
phenomenon, agglomerates formed over short time periods have little
actuation-to-actuation reproducibility. We defined a respirable particle as
being less than 5 um in aerodynamic diameter which encompasses particles
that penetrate into the lungs with high efficiency. Larger particles tend to
deposit mostly in the mouth, oropharynx, and larynx, especially when traveling
at the high velocities associated with an MDI burst. Thus, our determination
of whether the spacers had a detrimental effect upon the respirable mass from a
MDI was based on characterizing the size distribution of particles less than 5
pm in diameter, which essentially consisted of all primary particles.

Particle size distributions are conventionally expressed as a frequency
distribution of particle number, volume, or mass as a function of aerodynamic
diameter. The number distribution gives the number of primary particles and
agglomerates; the mass distribution is most important for calculating
respirable dose. However, direct plots of particle mass are not possible with
the current Aerosizer software. Since particle mass is equal to particle
volume times particle density, we circumvented this problem by assuming drug
particle density was always 1.0. To the extent this assumption was accurate,
the particle volume distribution equaled the particle mass distribution.
Particle mass distributions were parameterized in terms of the respirable
aerodynamic mass median diameter (dresp,50), which was the particle size
with 50% of the respirable mass contained in smaller particles and 50% in
larger particles up to 5 pm, and by the particle size with 95% of the
respirable mass within smaller sizes (dresp,95). Total respirable mass was
computed from the area under the curve of particle volume versus aerodynamic
diameter.

3. RESULTS AND DISCUSSION

3.1. Albuterol: Figure 1 compares the total particle number versus
aerodynamic size for the MDI actuator alone and with the Microspacer or
Microchamber based on a single actuation in each case. It is evident that all
the aerosolized albuterol after propellant evaporation consisted of respirable
primary particles; there was no evidence of agglomerates. Individual plots and
tables for each condition are in Appendix 1. Figure 2 shows that the
distributions of respirable particle volume (mass) versus aerodynamic size were
similar. The addition of either spacer failed to cause any physiologically
meaningful change in dresp,50, dresp,95 (Table 1), or the total

respirable mass (Table 2). Appendices 2 and 3 contain the full data tables for
the data shown in Tables 1 and 2.

3.2. Beclomethasone: With beclomethasone there were large numbers of
agglomerates in addition to the primary particles (Figure 3). Agglomerates
were found with the MDI alone and with the Microspacer, but not with the
Microchamber, possibly because this device slowed them sufficiently so that
they deposited in this device or the plenum before reaching the Aerosizer
inlet. Neither spacer affected dresp,50 or dresp,85 (Table 1), but

there was a 19% decrease in respirable mass with the Microchamber (Figure 4 and
Table 2). The 29% increase in respirable mass with the Microspacer could be
related to the burst-to-burst variability of the MDI canister used.
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3.3. Cromolyn sodium: Cromolyn sodium also formed large numbers of
agglomerates; the spacers reduced the agglomerates by about half (Figure 5).
The primary particles from the canister alone were unusual in that the
distribution had two distinct modes (Figure 6). Neither spacer altered
dresp,50 or dresp,95 (Table 1), but the Microspacer reduced the

respirable mass by 31% and the Microchamber reduced the mass by 20% (Figure 6
and Table 2). Part of this reduction was because each spacer eliminated the
second primary particle mode.

3.4. Flunisolide: Flunisolide formed aggregates that the Microchamber was
more effective at removing than the Microspacer (Figure 7). As with the other
drugs, the spacers had no effect upon the respirable size distribution (Figure
8 and Table 1). Furthermore, the spacers had no appreciable effect upon the
respirable mass (Table 2).

4. CONCLUSIONS

These data indicate that the Microspacer and the Microchamber have little
or no effect upon the size distribution of respirable particles. With
albuterol and flunisolide these spacers also had caused no decrease in the
respirable mass. The largest decreases in respirable mass were with cromolyn
sodium (up to 31%) and beclomethasone (up to 19%). Since these data are based
on single measurements, these changes in respirable mass are more qualitative
than quantitative. Nonetheless there is no evidence of pronounced drug loss
with either the Microspacer or Microchamber.
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Figure 1. Particle number distribution for albuterol. A = actuator
alone, S = Microspacer, C = Microchamber. Plot is normalized relative
to the highest count, in this case the Microchamber data.



APl AEROSIZER MACH2 US.Q1 DIRECT MODE Ued Sep 18 , 1991 14:21:28
1.9

lll]lllllllllll ]lllllllll}lfl!llllllll!l‘llll

a.9
8.8
a.7
8.6
8.3
8.4

013

NMormalized Counts
by Uolume

ala

llllllllllllllllllll'llllllljilllllleIllllJ]

B.l

lf!l'lllllllll'llllI‘||1lllll'llYllll!llll‘l'llll

.

!lllllll(

g.a lll!l l!lllll]llllllll‘f[!!lll

a.2 a.3 1.0 1.3 2.0 2.3 3.8 3.3 4.0 4.3
Aerodynamic Diameter (Micrometenrs)

A

Figure 2. Volume distribution for respirable albuterol particles.
This plot also represents the mass distribution when particle density
is assumed to be 1.0.



SIZE DISTRIBUTION FOR RESPIRABLE PARTICLES

Actuator
Alone
Albuterol 2.02
Beclomethasone 2.97
Cromolyn sodium  2.97
Flunisolide 2.78
Actuator
Alone
Albuterol 3.01
Beclomethasone 3.71
Cromolyn sodium  3.86
Flunisolide 3.60

dresp,50 is the particle size with 50% of the respirable mass contained in
smaller particles and 50% in larger particles up to 5 um; dresp,s5 is
the particle size with 95% of the respirable mass within smaller sizes.

TABLE 1

2.05
2.97
2.81
2.72

3.07
3.69
3.60
3.55

TABLE

dresp, 50 (pm)
Microspacer

dresp ,95 (pm)
Microspacer

2

Microchamber

1.87
2.80
2.80
2.69

Microchamber

2.74
3.57
3.56
3.51

INFLUENCE OF SPACERS ON RESPIRABLE MASS

Percent Change in Respirable Mass

from Actuator Alone

Microspacer

Albuterol + 2%
Beclomethasone +29%
Cromolyn sodium -31%
Flunisolide - 4%
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Microchamber

+13%
-19%
-20%
+19%
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Figure 3. Particle number distribution for beclomethasone. A large
number of agglomerates were generated by the actuator that past
through the Microspacer, but not the Microchamber.
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Figure 4. Volume (mass) distribution for respirable beclomethasone
particles.
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Figure 5. Particle number distribution for cromolyn sédium. The
actuator alone produced a large number of agglomerates. The spacers
reduced the agglomerate number by about half.
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Figure 6. Volume (mass) distribution for respirable cromolyn sodium
particles. The actuator produced a pronounced bimodal distribution,

but this was eliminated by both spacers.
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Figure 7. Particle number distribution for flunisolide.
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APPENDIX 1

PARTICLE VOLUME (MASS) DISTRIBUTIONS
FROM INDIVIDUAL MEASUREMENTS

GRAPHS AND TABLES
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Directorr: ci\nicrod1831  Run 17 taken on Wed Sep 18 14:21:20 1991  AERODYNAMIC VOLUME DISTRIBUTION
albuterel without Ssoothing Level: Fine
PARAMETERS I DISPERSER CONTROL | YUNDER  SIZE XNDER  SIZE }
Material : Freon | Disperser Type : QeroSaaﬁler | % 1.2b 994 2.09 |
Density : 1. 00 I Heater : 1% 1.40 60% .16 |
Run Length (sec) 9.8 | Purge ON 15 1.3 65% 2.24 |
PMT Voltage (volts) 1100.0 ! I 20% 1.59 70% 2.3 |
Laser Intensit 19 | b 25 1.67 754 .42 |
Clock Freq (MHz) 40,0 i I 30% 1.74 80% 2.32 |
Sun of channels 78070 ] I 354 1.81 854 2.65 |
Lower Size Limit 0.10 ] I 40% 1.88 90% 2.80 |
Upper Size Limit 0. 00 | | 453 1.55 954 .01 |
Mean Size 2.02 | GCANS 17 AND 18 COMBINED | 50% 2.02 - ]
Standard Deviation 1,30 | DBETMEEN 3.0 & 4.0 MICRONS | ]
D(4,3) 2.08 I D(3,2) 1.94 | Spec surf area:  3.10 sq meter/cc |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER LI
SIZE IN  SIZE UNDER | SIIE IN  SIZE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER |
1 100,00 0.00 86,00 100,00 i 10,00 0,00  B.60 100.00 | 1,00 057 0.8  0.16 |
I 86,00 0,00 74,00 100,00 | 8,60 0,00 7.40 100,00 | 0.86 0.14  0.74  0.02 |
I 74,00 0,00 63,00 100,00 | 7.40  0.00  6.30 100.00 | 0.74  0.02  0.63  0.00 |
I 63,00  0.00 54,00 100,00 I 6.30 0.00 5.40 100.00 | 0.63 0.00 0.5&%  0.00 |
I 3400 0,00 46,00 100,00 1 35.40  0.00 460 100,00 | 0.5 0,00 0.46  0.00 |
I 46,00 0,00 40,00 100,00 | 460 0.00 400 100,001 0.46  0.00 0.40 0,00 |
I 40,00 0.00 34,00 100.00 | 400 0.60 340 99.40 | 0.40 0.00 0.3%  0.00 |
I 34,00  0.00 29,00 100,00 | 3,40 6,77 290 92.631 0.3 0.00 0.29  0.00 |
I 2%.00  0.00 25.00 100,00 1 2.90 13.68 2.5 78.951 0.29 0.00 0.25  0.00 |
I 2500 0,00 2200 100,00 | 2.5 16,36 2,20 62,581 0.85 0,00 0.22  0.00 |
€20.00  0.00 180.00 100,00 | 22.00  0.00 18,00 100.00 | 2.20 28,25 1.80 34.33 | O, 0.00 0.18  0.00 |
180.00 0,00 160,00 100,00 | 18,00  0.00 16,00 100.00 | 1.80 1370 1,60 20.62 | O0.18 0.00 0.16  0.00 |
160,00 0.00 140.00 100.00 1 16,00  0.00 1400 100.00 | 1.60 10.75 140 9.87 | 0.16 0.00 0O.14  0.00 |
140,00 0,00 120.00 100.00 | 1400 0,00 12,00 100,00 | 1,40 6,40 120  3.47 | 0.14 0.00 0.12  0.00 |
120,00 0.00 100.00 100.00 | 12,00  0.00 10,00 100,00 | 120 276 1,00 0.72 1 0.12  0.00 0.10  0.00 |
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Directory: c:\microd1891  Run 7 taken on Wed Sep 18 15:35:17 1991  AERODYNAMIC VOLUME DISTRIBUTION
albuterel with sicrospacer Smoothing Level: Fine
and larger screen

PARAMETERS | DISPERSER CONTROL | XUNDER  SIIE %UNDER  SIZE |
Haterial : Freon { Disperser Type : QeroSaaﬁler | 94 1,26 SO 2,13 |
Density : 1,00 I Heater : [ 10% 1,41 50% 2.21 |
Run Length (sec) : 9.9 I Purge : ON I 15% 1.5 b3% 229 |
PMT Voltage (velts) : 1100,0 ! I 204 1,80 70% 2,39 |
Laser Intensity : 19 ! | 254 1.65 754 S48 |
Clock Freq (MHz) : 40,0 i I 30% 1,76 80% 2.58 i
Sum of channels : 79399 { I 35% 1. 84 854 2.7 |
Lower Size Limit : 0. 10 | I 40% 1,91 30% 2.86 |
Upper Size Limit : 19.96 | | 434 1,98 954 3.07 |
Mean Size : 2,06 I GSCANS 7 AND 8 COMBINED | 50% 2403 !
Standard Deviation : 1.3l | BETWEEN 3.0 & 4,0 MICRONS | i
Di4,3) : 2. 11 D3, : 1,36 | Spec surf area: 3,06 sq meter/cc i

UPPER % LOWER % | UPPER % LOWER %

UPPER % LOWER %
SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER

SIZE IN  SIZE UNDER

UFPER % LOWER %
SIIE IN  SIIE UNDER

160,60 0,00 86,00 100.00

86,00 0,00 T7H00 100,00
7400 0,00 63,00 100,00
83.00 0,00 54,00 100,00
34,00 0,00 46,00 100.00

| 10,00 0,00 8,60 100.00
|

J

!

|

i 46,00 0,00 40,00 100,00
|

|

!

I

!

!

|

i

|

8,60 0,00  7.40 100,00
.40 0,00 6,30 100,00 278 G0 0083 000
620 0,00 540 100,00 ; 234 0,00

f
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[ L U 1 .86 017
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=Y : .. & el M 5 e
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460 0.0 4,00 100,00 Goab 0.00 0,40 0,00
4,00 0,93 3.40 99,07 D40 0 034 0,00
4 7.8 2,90 91,18 0.3 0,00 0.29 0. 00
90 15,13 2,50 76.0% 0,83 0,00 0.25 0,60
2.50 16,68 220 59.3p 4,25 1,00 0,28 {3, 1
2,20 26,72 180 32.64 0,8 000 0,18 0,00

J 500 0416 0, 3G
. 14 Q.00
Dl 0,00

3,16 0, (G

40,00 0,00 34,00 109,00
.00 0,00 29.00 100,00
23,00 0,00 23.00 100,00
500 0,00 22,00 100,00
22,00 0,00 IB.GO 100,00
18, 00 0,00 16,90 100,00
16,00 U0 14000 100,00
o0 000 12,00 100,400
12,000 0,000 16,00 100,00

200 180,00 100,00

J, (i) 000 150,00 100,00
160,00 0,00 140,00 100,00
140,00 0,00 120,00 100,00
120,00 9,00 108,00 (00,00

1,80 12,83 L0  19.81
Led 10,14 L46 9.68
Ly 5,19 Lat 5,49
L2 2Tt Lo 0,78

BT T U U VS S UE S U
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Directorr: ci\wicro91891  Run 13 taken on Wed Sep 18 13:58:55 1991  AERODYNAMIC VOLLME DISTRIBUTION
albuterol with microchasber Smoothing Level: Fine
and larger screen

PRRAMETERS I DISPERSER CONTROL | XUNDER  SIZE %UNDER  SIZE |
Material : Freon I Disperser Type : QeroSaaﬁler‘ I 52 l.2e 0% 1.93 |
Density : 1,00 | Heater : b 10% 1.34 60% 1.99 |
Run Length (sec) : %9 I Purge : ON P 158 1.43 5% 2.06 |
PMT Voltage (volts) : 1100.0 I I 20% .91 70% 2,14 |
Laser Intensity H 19 ! -7 .57 79% 2.2 |
Clock Freq (MHz) 40,0 ] I 30K 1.64 80% 2.31 |
Sum of channels 88155 i P 354 1,70 85% 2.42 |
Lower Size Limit 0.10 ] 1) ) 1.73 0% 2.5 |
Upper Size Linit 50. 00 | I 454 1.81 95% 2.74 |
Mean Size 1.88 I SCANS 13 AND 14 COMBINED | 50% 1,87 !
Standard Deviation 1.28 | BETWEEN 3.0 & 4,0 MICRONS | i
D(4,3) 1.92 I D3, 2) : 1.81 | Spec surf area: 3.3l sq seter/cc |

UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER 4 LOWER A
SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER |

I 100,00  0.00 86,00 100.00 I 10,00  0.00 860 100.00 | 1.00  0.7%  0.86  0.17 |
I 86,00 0,00 7400 100.00 | 8,60 0.00 7.40 100.00 | 0.8  0.16  0.74  0.02 |
I 74,00 0,00 6£3.00 100.00 | 7.40 0,00 6,30 100.00 1 0.74 0,02  0.63  0.00 |
I 63.00  0.00 35400 100,00 1 6,30 0.00 5.40 100.00 | 0.63 0,00 0.5  0.00 |
b 54,00 0,00 46,00 100.00 | 5.40 0,00 460 100.00 | 0.5 0,00  0.46  0.00 |
I 46,00 0,00 40.00 100,00 | 460  0.00 400 100.00 | 0.46 0,00 0,40  0.00 |
I 40.00 0,00 3400 100.00 | 4,00 0.00  3.40 100.00 | 0.40 0,00 0.3%  0.00 |
b 3400 0,00 2300 100,00 | 3.40 197 290 98031 0.3% 0.00 0,29 0.00 |
I 29.00 0,00 2500 100.00 | 2,90 9,85 2,50 88171 0.29 0.00 0.8 0,00 |
I 25,00 0,00 2200 100.00 | 2,50 1414 2,20 74041 0.285 0,00 0.22 0.00 |
20,00 0.00 180.00 100,00 | 22.00 0,00 18,00 100.00 | 2,20 30.08 1.80 43.951 0.22 0.00 0.18 .00 |
180.00 0,00 160.00 100,00 | 18,00  0.00 16,00 100.00 | 1,80 16,81 1.60 27141 0.18  0.00 0.16  0.00 |
160,00 0.00 140.00 100.00 | 16,00  0.00 14,00 100.00 | 1,60 14,09 1.40 13.051 0.16  0.00 0.1  0.00 |
140,00 0.00 120.00 100,00 | 14,00  0.00 12,00 100.00 | 1,40 B8.58 1.20 4,47 | 0.14 0.00 0.12  0.00 !
120.00  0.00 100.00 100.00 | 12.00  0.00 10.00 100,00 | 1,20 3.5 100 0.91 1 0.12  0.00 0.10  0.00 |
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Directory: ci\micro91891 Run 25 taken on Wed Sep 18 14:41:03 1991  AERODYNAMIC VOLUME DISTRIBUTION

beclosethasone without

Ssaothing Level: Fine

Al-5

a3

PARAMETERS I DISFERSER CONTROL | %UNDER  SIZE *UNDER  SIZE |
Material : Freon | Disperser Type : ﬂeroSaaﬁler b 5% 3.05 354 9.93 |
Density : 1,00 | Heater H I 10% 7.26 60% 9.98 |
Run Length (sec) : 9.9 | Purge : ON b1 7.33 654  12.22 |
PMT Veltage (volts) : 1100.0 | I 20% 7.99 0% 12,25 |
Laser Intensii : 19 I | 25% 8.03 794 12.28 |
Clock Freq (MHz) : 40,0 | | 30% 9.30 gox  12.31 |
Sum of channels : 7634 | I 9.37 85% 12.34 |
Lower Size Linmit : 0,10 | I 40% 9.47 0% 12,37 |
Upper Size Linit : 99,80 | b45% 9.84 93 12.43 |
Mean Size : 9.27 | SCANS 25 AND 26 COMBINED | 50% 9.489 |
Standard Deviation : 1.49 | BETWEEN 3.0 & 4.0 MICRONS | |
D{4,3) : 9.79 I D3, : 8.26 | Spec surf area:  0.73 sq seter/ce |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER 4
SIZE IN  SIZE UNDER | SIZE IN  SIZE UNDER | SIZE IN SIIE UNDER | SIZE IN  SIIE UNDER
| 100, 0.00 86.00 100.00 | 10.00 35,81 B.60 26,851 100 0.00 0.8  0.00
I 86,00  0.00 7400 100,00 1 8,60 10,33 7.40 16521 0.8 000 0.74  0.00
I 74,00  0.00 63.00 100.00 | 7.40 7.66 6.30 B85 1 0.74 0.00 0,63  0.00
I 63.00 0,00 35400 100,001 6,30 0,00 5,40 8.8 1 0.63 000 0.5 0.0
I 3400 0.00 46,00 100,001 5.40 0.00 460 B.861 0.5 0,00 0.46 0,00
I 46,00  0.00 40.00 100.00 | 460 0,00 400 4861 0.46 0.00 0.40  0.00
I 40,00  0.00 34,00 100.00 1 4,00 1,66 340 7.201 0.4 0.00 0.3%  0.00
| 34,00 0,00 29.00 100.00 | 3,40 3,31 2,90 3891 0.3% 0,00 0,29 0.00
I29.00 0.0 25.00 100.00 | 2,30 218 25 L7111 0.2 0,00 0.25 0,00
I 23,00 0,00 22,00 100,001 230 0.9 220 0751 0.5 0.00 0.22 0,00
220,00 0,00 180.00 100,00 | 22.00  0.00 18,00 100.00 | 2.20 0.57 180 0,191 0.22 0.0 0.18  0.00
180,00 0,00 160,00 100,00 | 18.00  0.00 16,00 100,00 | 1,80 0.1 160 0.08 1 018 000 016  0.00
160.00  0.00 140,00 100.00 | 16,00  0.00 14,00 100.00 | 1,60 0.05 140 0,031 0.16 0,00 0.14  0.00
140,00 0,00 120,00 100,00 | 14,00 37.34 12,00 62.66 | 1,40 0,02 1,20 001 1 014  0.00 0.12  0.00
120,00 0.00 100.00 100.00 | 12,00 0,00 10.00 62.66 | 1,20 0.01  1L00  0.00 1 0.12 0.00 0.10 0.00
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API NEROSIZER MACH2 U5.01 DIRECT MODE Wed Sep 18 , 1991 14:48:48
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Aerodynamic Diameter (Micrometers)

Directory:s c:\micro91891  Run 29 taken on Wed Sep 18 14:48:40 1991

beclomethasone with microspacer
with larger screen

AERODYNAMIC VOLUME DISTRIBUTION
Smoothing Level: Fine

PRRAMETERS | DISPERSER CONTROL | #MNDER  SIZE YNDER  SIZE |
Material : Freon I Disperser Type : QeroSaflﬁler T 2.49 5ok 9.27 |
Density : 1.00 I Heater : I 104 2.81 60% 9.29 |
Run Length (sec) : 9.9 | Purge P15k 3.04 654 9.3 |
PMT Voltage (volts) : 1100.0 ] I 20% 3.30 70% 9.34 |
Laser Intensit : 19 | I 254 3.64 754 9.36 |
Clock Freg (MHz) : 40,0 ! P 30% 5.89 80% 9.3% |
Sus of channels : 9150 | I 354 5. 40 854 9.42 |
Lower Size Limit : 0.10 | I 40% 6.80 90% 9.46 |
Upper Size Linmit : 99, 80 ] | 45% b.85 954 9,81 |
Mean Size : .26 | GCANS 29 AND 30 COMBINED | 50% 6.89 ]
Standard Deviation : 1,65 | BETWEEN 3.0 & 4.0 MICRONS | ]
D{4,3) : 6.90 i Di3, 2l : | Spec surf area: 1. 11 sq meter/ce |
UPPER % LOWER % | UPPER LOWER % | UPPER LOWER % | UPPER % LOWER
SIZE IN  SIIE UNDER | SIZE SIZE UNDER | SIZE SIZIE UNDER | SIZE IN  SIZE UNDER
1 100.00 0,00 86.00 100.00 | 10.00 46,70 8.60 S3.30 1 100 0,00 0.86  0.00 |
I 86,00 0.0 7400 100,00 8.60 0 .40 33301 0.8 000  0.7%  0.00 |
I 74,00  0.00 63.00 100.00 7.40 6,30 35.27 1 0.7% 000  0.63 0,00 |
I 63.00 0,00 5400 100,00 6. 30 3,40 34911 0,63 0,00  0.54  0.00 |
| 5400 0.00 46,00 100.00 5.40 4,60 26,791 0.54 0.00 0.4  0.00 |
I 46,00 0,00 40,00 100.00 4,60 400 26.79 1 046 0,00 0,40 0.00
| 40.00  0.00 34,00 100,00 4,00 .40 2L.69 1 0,40 0,00 0.3 0,00 |
34,00 0,00 29,00 100,00 3.40 290 11,801 0.38 0.00 0.29 0,00 |
I 29.00 0.00 25.00 100,00 2,90 2,50 5071 0.29 0.00 0.25 0.00 1
I23.00 0,00 22,00 100,00 2.50 20 2101 0.2 0,00 022 0.00 |
2¢0.00  0.00 180,00 100,00 | 22.00  0.00 18,00 100.00 2.20 .80 0,441 0.2 0.00 0.18  0.00 |
180,00  0.00 160,00 100,00 | 18,00 0,00 16,00 100.00 1.8 1,60 OQ.t6 1 0.18  0.00  O0.16 0,00 1
160.00  0.00 140,00 100.00 | 16,00  0.00 14,00 100,00 1.60 1,40 0.06 1 0.6 0.00 0.14 0,00 |
140.00 0,00 120.00 100,00 | 14,00  0.00 12,00 100,00 1.40 26 o0l 1 0.4 0,00 0.2 0,00 1
120.00  0.00 100.00 100.00 | 12.00  0.00 10,00 100,00 1,20 .00 0011 012 0.0 0.10 0,00 !
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API AEROSIZER MACH2 US.Q1l DIRECT MODE Wed Sep 18 , 1991 14:44:27
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fierodynamic Diameter (Micrometens)

Directory: c:\micro91891 Run 27 taken on Wed Sep 18 14:44:27 1991  AERODYNAMIC VOLUME DISTRIBUTION

beclomethasone with microchamber Smoothing Level: Fine
PARAMETERS ] DISPERSER CONTROL | ANDER  SIIE AUNDER  SIZE |
Material : Freon | Disperser Type : RemSaaﬂler -1 1.95 554 2.87 |
Density : 1.00 | Heater : I 10% 2.13 60% 2.9 |
Run Length (sec) : 9.9 I Purge ON I 15% 2.24 65% 3.00 1|
PHT Voltage (volts) : 1100.0 I b 20% 2.36 70% 3.06 |
Laser Intensit : 19 | | 254 2,45 79% 3.13 |
Clock Freq ({MHz) : 40,0 I I 30% 2,32 80% 3.21 |
Sua of channels : s101 ] P304 2.9 85% 3.31 |
Lower Size Limit : 0.10 | I a0% 2.b6 90% .42 |
Upper Size Limit : 99. 80 | I 454 2.73 95% 3.57 |
Mean Size : 2.78 | GCANS 27 AND 28 COMBINED | 50% 2.80- |
Standard Deviation : .20 | BETWEEN 3,0 & 4.0 MICRONS | |
D(4,3) : 2.80 I Di3,2) : 2.71 I Spec surf area: 2,22 sq meter/ce |
UPPER % LOWER | % LOWER % | UPPER % LOWER % | UPPER % LOWER %
SIE IN  SIZE UNDER | SIZIE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIZE UNDER
| 100,00 0.00 86,00 100,00 | 10.00 0,00 8,60 100.00 | 1.00 0.00 0.8  0.00
I 86,00 0,00 7400 100.00 | 8.60 0.00 7.40 100.00 | 0.86 0.00 0.74  0.00
Po74,00 0,00 63.00 100,00 1 7.40  0.00 6,30 100,00 1 0.7%  0.00 0.63  0.00
b 63,00 0,00 54,00 100.00 | 6,30 0,00  5.40 100,00 | 0,63  0.00 0.5  0.00
I 54.00  0.00 46.00 100.00 | 5.40  0.00 4,60 100.00 1 0.5  0.00 0.46 0,00
I 46,00 0,00 40,00 100,00 | 4,60  0.00 400 100,00 | 0.46  0.00 0.40 0,00
P 40,00 0,00 34,00 100.00 | 400 10.82 3.40 89.181 0.40 0.00 0.3 0.00
I 3400 0,00 29.00 100,00 | 3.40 32,00 2.9 57181 0.3% 000 0.29 0.00
I 29,00 0,00 25,00 100,00 1 2.90 28,83 2.0 28.351 0,29 0.00 0.25 0.00
2500 0,00 22.060 100,00 | 2,50 15.21 2,20 13.141 0.5 0.00 0.22 0.00
ce0.00  0.00 180.00 100,00 | 22,00  0.00 18,00 100,00 | 2,20 10.62 1.B0 2511 0.22 0.00 0.18  0.00
180.00 0,00 160,00 100.00 | 18,00 0,00 16,00 100.00 | 1,80 1.72 160 0.80 | 0.18 0.00 0.16  0.00
160,00 0.00 140,00 100.00 | 16,00  0.00 14,00 100.00 | 1.60  0.64 1,40 0.151 0.16 0.00 0.14  0.00
150,00 0.00 120,00 100,00 | 14,00  0.00 12.00 100.00 1 1.40 0,13 1,20 0.02 1 O.14 0.00 0.12  0.00
120,00 0,00 100.00 100.00 | 12,00 0,00 10,00 100.00 I 1,20  0.02 100 0,00 | 0.12  0.00 0.10  0.00
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Ssoothing Level: Fine
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RERODYNAMIC VOLUME DISTRIBUTION

1@

Al-8

13

PARAMETERS I DISPERSER CONTROL | %UNDER  SIZE *UNDER  SIZE
Material : Freon I Disperser Type : ReroSaaﬂler 5% 10,49 ey S W )
Density : 1.00 | Heater : 10X 11,84 BOX  22.87
Run Length (sec) : 9.6 I Purge ON 15% 12,87 654 25.10
PMT Voltage {volts) : 1100.0 | 208 13,75 708 28.40
Laser Intensit : 19 | 23t 14,66 5% 30,30
Clock Freq (MHz) : 40,0 | 0% 15.46 80%  40.66
Sum of channels : 603818 | /L 16.24 85% 46,44
Lower Size Limit : 0.10 | 404 16,99 90%  53.%0
Upper Size Lisit 99.80 I 45%  18.21 95%  53.81
Mean Size : 22. 11 | SCANS 19 AND 20 COMBINED 0% 19.49
Standard Deviation : 1.7 | BETWEEN 3.0 & 4.0 MICRONS
D{4,3) : 23,43 I DGE,2) : 19.08 Spec surf area:  0.31 sq seter/ce
% LOWER % | UPPER % LOWER % | UPPER % | UPPER % LOWER 4
IN  SIIE UNDER | SIZE SIZE UNDER | SIZE IN UNDER | SIZE IN SIIE UNDER
1 100.00  0.00 86,00 100.00 | 10.00 2.285 b L00 0,00 0.86 0,00
b 86,00  0.00 7400 100,00 | B.60 0.85 0571 0.8 0.00 0.7% 0,00
P 76,00 0,00 63,00 100,00 | 7.40  0.18 .33 1 0.74  0.00 0.63  0.00
b 63.00  1.88 54,00 98,121 6,30 0.05 G341 063 0.00 0.5  0.00
I 54.00 14.86 46,00 B3.261 5.40 0.02 0.3 1 054 0,00 0.46 0,00
I 46,00 418 40,00 79.07 | 460  0.00 0.32 1 0.4 0,00 0.40 0,00
I 40,00 2,29 34,00 76,781 4,00 0.05 0.27 1 0.40 0,00 0.34 0.00
I 3400 5.5 29,00 7La6 1 3.40  0.10 G161 0.3 0.00 0.8 0.00
I 29.00 6,39 25.00 64,671 2.90 0.09 0.081 0,89 0.00 0.5 0.00
I 25,00 7.05 22,00 57.621 @250 0.04 0.031 0.5 0,00 0.2 0,00
220,00 0,00 180,00 100.00 | 22.00 13.63 18,00 44,00 | 2.20  0.03 .01 1 0.2 000 0.18 0,00
180,00 0.00 160.00 100.00 | 18,00 10,44 16,00 33.5 | 1.80 0.00 0,001 018 0.00 0.16  0.00
160,00 0.00 140,00 100.00 | 16,00 11.87 1400 21.68 | 1.50  0.00 0,001 0.16 0,00 0.14  0.00
140,00 0,00 120.00 100.00 | 14,00 10.9% 12.00 10.75 1 1.40  0.00 .00 1 014 0,00 0,12 0,00
120,00 0.00 100.00 100,00 | 12,00 7.08 10.00 3671 1.20  0.00 0,001 012 0,00 0,10 0,00
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Directory: c:\micro91891  Run 21 taken on Wed Sep 18 14:30:36 13991  AERODYNAMIC VOLUME DISTRIBUTION

cromolyn sodius with microchasber Swoothing Level: Fine

PARAMETERS ! DISPERSER CONTROL | ZUNDER  SIZE NDER  SIZE |}
Material : Freon | Disperser Type : ﬂeroSaEﬂler I = 10,87 Tk 24.70 |
Density : 1.00 I Heater : 108 13,14 60%  28.90 |
Run Length (sec) : 3.7 I Purge ON I 1% 14,23 b3%  29.26 |
PMT Voltage (volts) : 1100.0 | I 200 15.06 06 32,28 |
Laser Intensit : 19 ] I 23 17.68 T 3R.47 |
Clock Freq (MHz) : 40,0 | I 3% 18,01 80%  36.81 |
Sum of channels : 283710 ] I35 20,00 a3 37.01 |
Lower Size Limit : 0.10 | I 4% 20.23 90x  37.15 |
Upper Size Limit : 99,80 ] I 454 23.87 954 37.30 |
Mean Size : 23.03 | SCANS 21 AND 22 COMBINED | 50% 24,37 |
Standard Deviation : .57 | BETWEEN 3.0 & 4,0 MICRONS | ]
D{4,3) : 24.91 I D(3,2) : 20.14 | Spec surf area:  0.30 sq seter/cc |

UPPER ) LOWER %

UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER %
SIZE IN  SIZE LUNDER

SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER | SIZE IN SIIE UNDER

-

! !
| i
| 100,00  0.00 86.00 100.00 1 10,00 2,07 860 1,261} 1,00 0.00 0.8  0.00 !
| 86,00 0,00 7400 100.00 | 8,60 0.21 7.40 104 | 0.86 0,00 0.74 0.00 |
I 74,00 0,00 63.00 100.00 1 7.40 0.12 6,30 0,921 0.74 0.00 0.63  0.00 |
P 63.00 0,00 35400 100.00 1 6.30 0.00 540 0921 0.63 0,00 0.5  0.00 |
| 54.00  0.00 46,00 100.00 1 35.40 0.00 4860 0,921 0.5 0.0 0.4  0.00 |
I 46,00 0,00 40,00 100.00 I 460 0,00 400 0921 0.46 0.00 0,40 0,00 |
I 40,00 20.82 34,00 79.181 400 0.1 340 0811 0,40 000 0.3%  0.00 |
| 34,00 17,78 29.00 6L.391 340 029 290 0521 0.3 0.0 0.3 0.00 |
| 29.00  5.84 25,00 35331 290 0,27 2% 0251 029 0.00 0.25 0.00 |
23,00 11,48 22,00 44,071 230 014 220 0411 0285 0.00 022  0.00 |
220,00 0,00 180,00 100.00 | 22.00 14,19 18,00 29.88 | 2.20 0.09 1,80 0.021 0.2 0,00 0,18 0,00 |
180,60 0,00 160.00 100,00 | 18,00  7.34 16,00 9o 1 L8O 0,00 160 0,011 0,18 0,00 Q.16 0.00 |
160,00 0.00 140.00 100.00 | 16,00 10,37 1400 12,18 | 160  0.00 140  0.00 | 0.16 0,00 0.14 0,00 |
140,00 0.00 120,00 100.00 | 14,00 3,75 12,00 8431 L4 0.00 1,20 0.00 | 0.1 0,00 0.12  0.00 |
120.00  0.00 100,00 100.00 | 12.00  5.11 10,00 3321 L20 0,00 100 0.00 | 0.12  0.00  0.10 0,00 |
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Directory: c:\micro91891 Run 23 taken on Wed Sep 18 14:33:40 1991  AERODYNAMIC VOLUME DISTRIBUTION
crosolyn sodium with microspacer Smoothing Level: Fine
with larger screen

PARAMETERS | DISPERSER CONTROL | “UNDER  SIIE WUMNDER  SIZE |
Material : Freon I Disperser Type : neroSaaﬁler | % 1L 3BL 26,91 |
Density : 1.00 I Heater H 1% 12,35 60X 30.49 |
Run Length (sec) : 9.8 | Purge : ON 15 13,91 651  S6.7% |
PMT Voltage (velts) : 1100.0 | o208 15,12 700 5h.86 |
Laser Intensit : 19 I I 234 15.99 754 56,98 |
Clock Freq (MHz) : 40,0 I | 30%  17.68 80x  57.09 |
Sum of channels : 261965 | b33 18.80 a5t S7.2t |
Lower Size Lisit : 0.10 ] I 40% 21,30 90%  57.33 |
Upper Size Limit : 99, 80 | I 43% 23.15 95%  57.45 |
Mean Size : 28.01 | SCANS 23 AND 24 COMBINED | 50% 26,13 |
Standard Deviation : 1,91 | BETWEEN 3.0 & 4.0 MICRONS | |
D{4,3) : 33.66 I D43,2) H 28.30 | Spec surf area:  0.27 sq meter/cc |

UPPER % LOWER % | UPPER % LOWER % | UPPER % LONER % | UPPER % LOWER %
SIIE IN  SIIE UNDER | SIZE IN SIZE UNDER | SIZE IN  SIZE UNDER | SIIE IN SIZE UNDER

| 100.00  0.00 86,00 100.00 | 10,00 1.37 860 1,231 100 0.00 0.8  0.00
I 86,00  0.00 7400 100,001 8.60 0.46 7.40 0,831 0.86 0,00 0.74  0.G0
| 75,00  0.00 63.00 100.00 1 7.40 0,01 6,30 0,82 | 0.74 0.00 0.63 0,00
b 63,00 38,19 54,00 6LB1 1 6,30 012 540 070 1 0.63  0.00 0.5 0,00
I 34,00 0,00 46,00 61811 G5.40 0,03 460 0.671 0.5 0,00 0.46  0.00
I 46,00 0,00 40,00 61811 4,60 0.00 400 0671 0.4  0.00 0.40 0,00
I 40,00  0.00 34,00 61811 400 0.08 3.40 0,591 0.40 0.00 0.3% 0.00
b 3400 573 29.00 56091 340 021 290 0,381 0.3 000 0.29  0.00
P 2900 7.66 25.00 48,431 29 019 250 0.191 0.2 0.00 0.5 0.00
P a0 516 22.00 43.271 250 010 220 0091 0.5 0.00 0.2 0.0
220.00  0.00 180.00 100.00 | 22,00 10.56 18,00 3311 220  0.07 L8O  0.021 0.22 0.00 0.18  0.00
180.00 0,00 160,00 100.00 | 18,00  7.26 16,00 25.05 1 1L.80 0.01 160 0,01 | 0,18  0.00 0.16  0.00
160.00  0.00 140.00 100.00 | 16,00 9.2 1400 15791 L.60  0.01 L4  0.00 | O0.16 0,00  0.14  0.00
140,00 0.00 120,00 100.00 | 14,00 7.58 12,00 821 | 140  0.00 1,20  0.00 | 0.14 0,00 0.12  0.00
120.00  0.00 100.00 100.00 | 12,00 5,54 10.00 25671 120 0,00 L00 0,00 1 0.12  0.00 0.10  0.00
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fierodynamic Diameter (Micrometenrs)

Directory: c:\micro91891  Run 31 taken on Wed Sep 18 14:57:08 1991  AERODYNAMIC VOLUME DISTRIBUTION

flunisolide without Smoothing Level: Fine

PARAMETERS | DISPERSER CONTROL | *UNDER  SIZE AUNDER  SIZE |
Material : Freon I Disperser Type : QeroSaagler | 5% 14.43 o0k 26,23 |
Density : 1.00 | Heater : I 1% 15,89 60X 26,39 |
Run Length (sec) 9.8 | Purge ON I 154 16,95 654 27.00 |
PMT Voltage (veolts) 1100.0 i I 20%  18.21 0% 27.89 |
Laser Intensity 19 | I 2a% 19.42 754 28.32 |
Clock Freq (MHz2) 40,0 I I 30%  20.22 80x  28.75 |
Sum of channels 301207 | I 354 21.45 854 29.64 |
Lower Size Limit 0.10 I I 40% 21,93 90%  38.84 |
Upper Size Limit 99,80 ] | 43% 24,93 954  39.19 |
Mean Size 24, 12 i SCANS 31 AND 32 COMBINED | 350%  25.30 |
Standard Deviation .37 | BETWEEN 3.0 & 4,0 MICRONS | |
Di4,3) 25,06 I DE3,2) : 22.56 | Spec surf area:  0.27 sq meter/ce |

UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER %

SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER

| 100.00  0.00 86.00 100.00 | 10,00 0.00 8,60 0.281 100 0.00 0.86 0.00
I 86,00 0,00 7400 100,00 1 860 000 7.40 0.28 1 0.8  0.00 0. 7%  0.00
I 74,00  0.00 63.00 100.00 1 7.40 0.00 6,30 0,281 0.74  0.00  0.63  0.00
b 63,00 0,00 5400 100.00 1 6,30 0,00 5.40 0,281 0.63 0.00 0.5  0.00
I 54,00 0,00 46,00 100,00 | 5.40 0,00 460 0.281 0.3% 0.00 0.4  0.00
46,00  0.00 40,00 100,00 | 460 0.00 400 0,281 0.4 0,00 0.40  0.00
I 40,00 13.21 34,00 86,791 400 0.03 340 0.251 0.40 0.00 0.3  0.00
I 34,00 570 23.00 B8L0% 1 3.4 0,09 2.9 0.6 1 0.3 0.00 0.9 0.00
I 23,00 35,50 &5.00 45.60 1 290 0.08 250 0.091 0.2 0,00 0.25 0.00
I 25,00 4,83 22,00 40.77 1 230 0.04 220 0041 0.25 0.00 0.22  0.00
220,00 0,00 180.00 100,00 | 22,00 22.25 18,00 1852 | 2.20 0.03 180 0.01 1 0.2 0.00 0.18  0.00
180.00 0,00 160.00 100,00 | 18,00 8(0 16,00 10.32 | 1.80  0.01 1Lb0  0.00 | 018 0,00 0.16  0.00
160,00 0,00 140.00 100.00 | 16,00  7.27 14,00 3251 L60 0.00 140  0.00 | 0.16  0.00  0.14  0.00
140,00 0,00 120.00 100.00 | 14,00 223 12,00 1,02 | L40  0.00 120 0,00 | 0.1 0.00 0.12  0.00
120,00 0.00 100.00 100.00 | 12.00  0.7¢ 10.00 0,28 1 L2  0.00 100 0,00 | 012 0.00  0.10  0.00

e e e S et e S o o s s S o o
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API AEROSIZER MACH2 US5.01 DIRECT MODE Wed Sep 18 , 1991 15:@9:89
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ferodynamic Diameter (Micrometens)

Directory: c:\micro91891  Run 37 taken on Wed Sep 18 15:09:09 1991  AERODYNAMIC VOLUME DISTRIBUTION
flunisolide with microspacer Smoothing Level: Fine
with larger screen

PRARAMETERS | DISPERSER CONTROL | XUNDER  SIZE AUNDER  SIZE
Material : Freon I Disperser Type : QeroSaaﬁler | 9% 19,32 o 34,40 )
Density : 1.00 | Heater H I 108 24,01 60%x  34.61 |
Run Length (sec) : 9.7 | Purge ON 15 30.22 654 34,77 |
PMT Voltage (volts) : 1100.0 | o208 30.67 0% 34.92 1
Laser Intensit : 19 | | 23 3109 754 35.06 |
Clock Freq (MHz) : 40,0 I I30% 323 80%x  33.20 |
Sus of channels : 215995 | I 354 3133 854  37.08 |
Lower Size Limit : 0.10 | I 40%  31.44 0% 37,30 |
Upper Size Limit : 99.80 I } I 45% 31,54 95%  37.60 |
Mean Size : 31.97 | SCANS 37 AND 38 COMBINED | 50% 34,19 |
Standard Deviation : 1.24 | BETWEEN 3.0 & 4,0 MICRONS | |
D(4,3) : 32,31 I D3, : 30,51 | Spec surf area:  0.20 sq meter/cc |

UPPER % LOKER % | UPPER % LOWER % | UPPER % LOKER % | UPPER % LOWER %
SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER | SIZE IN SIIE UNDER | SIZE IN SIZE UNDER

100,00  0.00 86,00 100.00 | 10.00 0,00 B.60 0.26 1 1L.00 0.00 0.8 0.00
I 86,00 0,00 7400 100,00 1 860 0.00 7.40 0.2 1 0.8  0.00 074  0.00
I74.00 0,00 63.00 100,00 1 7.40 0,00 6,30 0261 0.7h  0.00 063 0.00
b 63,00 0,00 05400 100.00 1 6,30 0,00 540 0261 063 0,00 0.5 0.0
I 34,00 0,00 46,00 100,00 1 5,40 0,00 4860 0.261 0.5 0.0 0.8 000
I 46,00 0,00 40,00 100,00 I 460  0.00 400 0.26 1 Q.46 0,00 0,40 0.00
I 40,00 351.09 34,00 48,911 400 0,02 3.40 0.261 0.40 0,00 0.3% 0.00
| 34,00 3410 29.00 14,811 3,40 0,07 290 0.17 1 0.3%  0.00  0.29  0.00
I 23,00 0,00 25300 14811 290 007 230 0,091 0.29 0.00 025 0.00
bo2%00  9.08 200 5721 &850 0.04 220 0051 0.5 0.0 022  0.00
220,00 0,00 180.00 100.00 | 22,00 5,46 18,00 0.26 | 220 .04 1,80 0011 0.2 000 0.18 0.0
180.00 0,00 160,00 100,00 1 18.00 0,00 16,00 0.26 | L&  0.00 160 001 | 0.18 0.00  0.16  0.00
160,00 0.00 140.00 100,00 | 16.00  0.00 14,00 0.26 1 L60 0.0  L40 0,001 0,16  0.00  0.14  0.00
140,00 0.00 120,00 100,00 | 14,00 0,00 12,00 0.26 | L4 0.00 120  0.00 1 014 0.00 012 0.00
120,00 0.00 100,00 100,00 | 12,00  0.00 10,00 0.26 | 120 0.00 L0O 0.00 1 012 0.00  0.10  0.00
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API AEROSIZER MACHZ US.61 DIRECT MODE Ued Sep 18
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Aerodynamic Diameter (Micrometers)

Directory: c:\micro31891 Run 33 taken on Wed Sep 18 15:01:02 1991  AERODYNAMIC VOLUME DISTRIBUTION

flunisolide with microchaaber Saoothing Level: Fine

PARAMETERS ! DISPERSER CONTROL | %UNDER  SIZE *UNDER  SIZE ¢+
Material : Freon | Disperser Type : QeroSaaﬁler I 5% 1.9 3ok 22,68 |
Density : .00 | Heater : 1% 19,15 0% 22.79 |
Run Length (sec) H 5.7 | Purge 0N I 15% 19,36 pS%  23.99 |
PMT Voltage (volts) : 1100.0 | [ 20% 19,49 0% 24,33 |
Laser Intensit : 19 } I 2% 19,63 758 24,72 |
Clock Freq (Mdz) : 40,0 ] [ 30%  20.63 80x  25.24 |
Sum of channels : 252728 ] I 3% 20,90 838 25.43 |
Lower Size Linmit : 0.10 I I 40% 2110 90%  26.17 |
Upper Size Limit : 99, 80 | I 434 21,39 954 26.47 |
Mean Size : 21,54 { GCANS 33 AND 34 COMBINED | 50%x  22.5 - ]
Standard Deviation : 1.33 | BETWEEN 3.0 & 4.0 MICRONS | i
D{4,3) : 21.99 I D{3,2) H 19.81 | Spec surf area:  0.30 sq meter/cc |

UPPER % LDWER %

UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER %
SIZE IN  SIZE UNDER

SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIIE IN SIZE UNDER

I
|
100,00 0,00 86,00 100.00 | 10.00 0,00 8,60 1,231 L.00 0.00 0.86  0.00 |
I 86,00 0,00 7400 100,001 8,60 0.00 7,40 L2311 0.8  0.00 0.7% 0,00 |
I 74,00 0,00 63.00 100,001 7.0  0.00 6,30 1.231 0.7% 0,00 0.3 0,00
Po63.00 0,00 .00 100,00 1 6,30 0,00 5,40 L2301 063 000 0.5 0.00 |
I 34,00  0.00 46,00 100,00 | 5,40 0,00 460 1,231 0.5  0.00 0,46 0,00 |
I 46,00 0.00 40.00 100,00 | 4,60  0.00 4,00 1231 Q.46 0,00  0.40 0,00 |
I 40,00 0,00 3400 100,00 1 400 0,10 340 1141 0.40  0.00 0.3%  0.00 |
I 3400 0,00 29.00 100,00 1 3,40 0.3% 2,90 0.80 1 0.24 0,00 0.29  0.00 |
I 29,00 23,98 25,00 76421 290 035 250 0.451 0.29  0.00  0.285  0.00 |
. I 25,00 28,07 22,00 48,351 250 .22 220 0,231 0.25  0.00 0.2 0.00 |
220,00 0,00 180,00 100,00 | 22,00 40.76 18,00 7.89 1 220 0.18 L& 0.06 1 0.2  0.00 0.18  0.00 |
180.60  0.00 160,00 100.00 | 18,00  0.00 16,00 7391 1.80 0.04 1,60 002 | 018 0,00 0.l 0.00 |
160,00 0.00 140,00 100.00 | 16,00 2,53 14,00 5.06 1 160 001 L4 0,00 | 0,16  0.00 0,146 0,00 |
140,00~ 0,00 120,00 100,00 | 1400 292 1200 2141 L40 0.0 L20  0.001 014 000 012 0.00 1
120,00 0,00 100,00 100,00 | 12,00 0,81 10,00 L2311 L20  0.00  LO0O 0,00 | 0.2 0,00 0,10 0,00 )
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APPENDIX 2

TOTAL PARTICLE NUMBER DISTRIBUTIONS
FOR EACH DRUG

COMPOSITE GRAPHS AND TABLES
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API AEROSIZER MACH2 U5.Q31 DIRECT MODE Hed Sep 18 , 1991 14:21:208
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fierodunamic Diameter (Micrometers)

Directnr{: ci\nicro91891  Run 7 taken on Wed Sep 18 15:35:17 1991  AERODYNAMIC NUMBER DISTRIBUTION
albutercl with microspacer Smoothing Level: Coarse
and larger screen

PARAMETERS { DISPERSER CONTROL | XUNDER  SIZE %UNDER  SIZE |
Material : Freon I Disperser Type : AeroSampler | 54 0.97 SOk 1,65 |
Density : 1,00 | Heater : boo10x 1,08 60% .71 i
Run Length {sec) : 9.9 I Purge : ON (It 1,16 65% 1,78 i
PMT Voltage (volts) : 1100.0 I b2 {.23 70% .86 |
Laser Intensit : 1§ | | 254 .29 79% 1.9% |
Clock Freq (MHz) : 40,0 I I 30% .36 80% 2.04 |
Sum of channels : 79604 | I 354 {.41 85% 217 |
Lower Size Limit : 0,10 | I 40% 1.47 90% 2,33 |
Upper Size Linit : 99, 80 I I 434 1.93 95% 2,58 |
Mean Size : .61 | SCANS 7 AND 8 COMBINED | 50% 1.59 |
Standard Deviation : 103 | BETWEEN 3.0 & 4.0 MICRONS | I

UPPER 8 LOWER ¥ | UPPER 3 LOWER % | UPPER § LOWER #

#
SIZE IN  SIZE UNDER | SIIE IN  SIZE UNDER | SIZE IN  SIZE UNDER | SIZE IN SIZE UNDER

|
!
I 100 0.00E0 8  7.96E4 | 10.0 2.63El 8.6  7.96E4 | 1.00 3.37E3  0.86 1.64E3
I8 0.00E0 74  7.9%E4 | 8.6 0.00E0 7.4  7.96E4 | 0.86 1,2%E3  0.74 3.48E2
I 74 0,00E0 63  7.96E4 | 7.4 0,000 6.3  7.96E4 | 0.74 3.18E2  0.63  3.00E!
K 0.00E0 54  7.96E4 | 6.3 0.00E0  S.4  7.96E4 | 0,63 3.00El  0.54  0.00EQ
I 54 0,00E0 4  T7.96E4 | 5.4 0.00E0 4.6  7.96E4 | 0.54 0.00E0  0.46  0,00E0
I4b 0,000 40  7.9E4 | 4.6 0.00E0 40  7,96E4 | 0.46 0,000  0.40 0.00E0
I 40 0,00E0 34  7.96E4 | 40 1,012 3.4  T7.95E4 | 0.40 0.00E0  0.34 0.00E0
I 34 0.00E0 2 7.96E4 | 3.4 1.24E3 2.9  7.83E4 | 0.34 0.00E0  0.23 0.00EQ
{2 0,00E0 25  T.96E4 | 2.9 3.67E3 2.5  T.46E4 | 0,29 0.00E0  0.25 0.00EQ
I 2 0,000 22  7.96E4 | 2.3 6.02E3 2.2 6.86E4 | 0,25 0.C0E0  0.22  0.00EC
] 0.00E0  1BO  7.96E4 1 22 1LOOEG 18  7.%E4 | 2,2 1.SBE4 1.8 S5.2BE4 | 0.22 O0.00E0  0.18  0.00E0
180 0.00EQ 160  7.96E4 | 18 0.00EC 16 7.96E4 | 1.8 1.21E4 1.6 4.07E4 | 0.18 0.00E0 0.  0.0OEG
160 0.00EC 140 7.96E4 | 1k 3.66Ec 14 7.96E4 | 1.6 1.3BEA L4 2,69E4 | O.16  O.00E0  0.1%  0.00EQ
140 0.00E0 120 7.96E4 | 14 LL96EO 12 7.96E4 | 1.4 1,28E4 1.2 L.G1E4 | O.14  0,00E0 Q.12 0.00EG
120 0.C0EG 100 7.9BE4 1 12 L7480 10 7.96E4 | L& 9.09B3 L0 S.O1E3 1 0.12  0,00B0  G.10  0,00E0

et o dn e i e e o et e e e et e s e e
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Run 17 taken on Wed Sep 18 14:21:20 1991

AERCDYNAMIC NUMBER DISTRIBUTION

Smoothing Level: Coarse

nDLT0

PARAMETERS I DISPERSER CONTROL | #UNDER  SIIE *UNDER  SIIE |
Material : Freon | Disperser Type : Rer‘uSalgler - 0.98 ok 1,63 |
Density : 1,00 | Heater : 0 I 10% 1. 10 60% L7
Run Length (sec) 9.8 | Purge ON | 15% 1.18 634 .77 1
PMT Voltage {volts) 1100, 0 | |20k 1,24 70% 1,85 |
Laser Intensity 19 ! [ 234 1.3t 73 1,93 |
Clock Freq (MHz) 40,0 i I 30% 1.36 80% 2.02 |
Sum of channels 78074 | | 354 142 85% 2.4 |
Lower Size Liait 0. 10 | [ 40% 1,48 90% 2.2% |
Upper Size Limit 59. 80 | I 434 1.33 954 2,33 |
Mean Size 1.61 | GCANS 17 AND 18 COMBINED | 50% .59 |
Standard Deviation 1.33 | BETWEEN 3.0 & 4.0 MICRONS | |
UFPER # LOWER ¥ | UPPER # LOWER % | UPPER ¥ LOWER % | UPPER § LOWER § |
SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZIE IN  SIIE UNDER | SIZE IN SIIE UNDER |
I 100 0.00E0 86  7.81E4 1 10,0 0Q.00E0 8.6  7.81E4 1 1,00 3.08E3  0.86 1.35E3 |
| 86 0.00EC 74  7.81E4 | 8.6 2.00E0 7.4 7.81E4 | 0.86 1.13E3  0.78 2.13E2 |
I 74 0,000 63  7.81E4 | 7.4 0.00E0 6,3  T.8ME4 1 0.74 2.13E2 0,63 0.00E0 |
I 63 0.00E0 54 7.B1E4 | 6.3 O0.00E0 5.4  7.81E4 | 0.63 O.00E0  0.54  0.00EQ |
| 54 0.00E0 4  7.81E4 1 S,4 O0.,00E0 4.6  7.81E4 | 0.584 0.00E0  0.46 0.00E0 |
| 46 0.00E0 40  7.81E4 1 4,6 0,000 4.0  7.81E4 ) 0.46 0.00E0  0.40 0.00E0 |
I 40 0.000 34  7.81E4 | 4,0 OS5.9261 34  7.80E4 1 0.40 O0.00E0  0.34 0.00E0 |
) 0.0080 23 7.81E4 ) 3.4 1,033 29 T.70E4 1 0.3% O.00E0  0.29 0.00EQ |
I 29 0.000 25 7.81E4 1 2,9 3.18E3 2.5 7.38E4 1 0.29 O0.00E0  0.25 0.00E0 |
| 25 0,000 22 7.81E4 | 2.5 G5,67E3 2.2  6.B1E& 1 0.25 Q.00E0  0.22  0.00E0Q |
220 0.00E0 180  7.81E4 | 22 7.78EY 18 7.81E4 | 2.2 1.60E4 1.8  S5.22E4 1 0.22 0.00EQ  0.18 0,00E0 |
180 0.00E0 160  7.81E4 | 18 2.2kt 16 7.81E4 1 1.8 1.24E4 1.6 3.98E4 | 0,18 0.00E0  0.16  0.00EQ |
160 0.00E0 140  7.81E4 | 16 8.88E2 14  7.B81E4 | 1.6 L.40E4 L4  2.58E4 | 0.16 0.00E0 0.14 0.00E0 |
140 0.00E0 120  7.81E4 | 14 9.11El 12 7.81E4 | 1.4 1,27E4 - 1,2 L.31E& | 0.14 O0.00E0  0.12 0.00EQ |
129 0.00E0C 100  7.81E4 1 12 0.00E0 10 7.81E4 | 1,2 B, 7RE3 1,0  4.37E3 1 0.12 0.00E0  0.10 0.00EQ |
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Directary: ci\sicrod1891

albuterol with microchaaper

and larger screen

Run 13 taken on Wed Sep 18 13:58:55 1991

AERODYNAMIC NUMBER DISTRIBUTION
amoothing Level: Coarse

A2-4

PARAMETERS | DISPERSER CONTROL | #UNDER  SIZE %UNDER  SIZE |
Material : Freon I Disperser Type : QeroSaaﬁler | 54 0.98 554 .38 |
Density : 1.00 | Heater H S ;) 1.08 6O% 1.64 |
Run Length (sec) : 9.9 I Purge ON | 154 1. 16 b3% .70 |
PMT Voltage (volts) : 1100.0 ! I 20% 1,22 70% .76 |
Laser Intensity : 19 ! | 234 {.28 7% 1.83 |
Clock Freq ({MHz) : 40,0 | I 30% 1,33 80% {91 |
- Sum of channels : 88191 | I 354 1.38 854 g2.01 |
Lower Size Limit : 0.10 ! I 40% 1.43 90% 2.14 |
Upper Size Limit 99, 80 | I 454 1,48 9354 2.35 |
Mean Size 1.55 I SCANS 13 AND 14 COMBINED | S0 1.53 ]
Standard Deviation 1.30 | BETWEEN 3,0 & 4.0 MICRONS | |
UPFER § LOWER % | UPPER § LOWER $ | UPPER 3 LOWER # | UPPER 3 LOWER 2
SIZE IN  SIZE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER |
| 100 0.00E0 86  68.82E4 | 10.0 0.00E0 8.6  B.82E4 | 1,00 3.74E3 0.8 1. 43E3 |
I 8 0.00E0 74  8,82E4 | 8.6 0.00E0 7.4  8,82E4 | 0.86 1.23E3 0.74 1.97E2 |
| 74 0.00E0 63  8,82EA | 7.4 0.00E0 6.3  B.82E4 | 0.7% 1,97E2  0.63  0.00EQ |
I 63 0.00E0 54  8,82E4 | 6.3 0.00E0 5.4  B.8264 | 0.63 0,00E0 0,54  0.00EQ |
| 54 0.0080 4  8,82E4 | 5.4 0.00E0 4.6  B8.82EA | 0.54 0,000  0.46  0.Q0EQ |
| 46 0,000 40  8,82E4 | 46 0.00E0 4.0  B8.82E4 | 0,46 0.00E0  0.40 0.00EQ |
| 40 0.00E0 34  B8.82E4 | 40 0.,00E0 3.4  B.82E4 | 0.40 0.00E0  0.34 0.00EQ |
| 34 0,0080 29  B8.82E4 | 3.4 3.49E2 2,9  B.78E4 | 0,34 0.0060  0.29  0.00E0 |
I 29 0.0080 25  8,82E4 | 2.9 2.20E3 2.5  B8.56E4 | 0.9 0.00E0 0.25 0.00EQ |
I 23 0,000 22  8.82E4 | 2.3 4733 2.2 B8.09E4 | 0,25 0.0060 0.2  0.00EQ |
220 0.00E0 180  B.82F4 | 22 0,000 18  8.82E4 | 2.2 1.65E4 1.8  6.44E4 | 0,22 0.00E0  0.18  0.00EQ |
180 0.00E0 160  B.82E4 | 18 0.0080 16  B8.82E4 | 1.8 1.43E4 1.6 4.99E4 | 0.18 0.00E0  0.16  0.00EQ |
160 0.00E0 140  B.82F4 | 16 0.00e0 14  8.82E4 | 1.6 L.76E4 1,4  3.23E4 | 0.16 O0.00E0  0.14 0.00EQ |
140 0.00E0 120  B.82E4 | 14 0.00E0 12  B8.82E4 | 1.4 1.62E4 1,2  1.61E4 | 0.1 0,000  0.12  0.00E0 |
120 0.00E0 100  8.82E4 | 12 0,000 10  8.82E4 1 1.2 1.09E4 1.0 S5.U7E3 1 0,12 O0.00EC  0.10  0.00EQ |
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Directory: c:\micre31891  Run 25 taken on Wed Sep 18 14:41:03 1991  AERODYNAMIC NUMBER DISTRIBUTION

beclonethasone without Smoothing Level: Coarse
PARAMETERS | DISPERSER CONTROL | *UNDER  SIZE WUNDER  SIZE |
Material : Freon ] Dzsserser Type AeroSaaﬁler | 54 1.35 594 2.87 |
Density : 1,00 I I 10% 1.72 60% 2.97 |
Run Length (sec) : 9.9 I Purge [ 5% 1.93 b5% 3.07 |
PMT Voltage (volts) : 1100.0 I I 20% 2.10 70% 3.20 |
Laser Intensit : 19 | | 254 2.23 754 3.36 |
Clock Freqg (MHz) : 40,0 ! I 30% 2.35 80x% 3.64 |
Sus of channels : 7646 ] 5 § 2.46 854 7.33 |
Lower Size Limit : 0,10 | I 40% 2.57 90% 9.30 |
Upper Size Limit : 99.80 - | I 45% 2.67 95% 9.93 |
Mean Size : 3.06 | SCANS 25 AND 26 COMBINED I 50% 2.77 I
Standard Deviation : 1.90 | BETWEEN 3.0 & 4.0 MICRONS | |
UPPER ¥ LOWER # | UPPER § LOWER # | UPPER 3 LOWER % | UPPER # LOWER ¥
SIZE IN  SIZE UNDER | SIZE IN  SIZE UNDER l SIZE IN  SIIE LNDER | SIZE IN  SIZE UNDER
I 100 0.0060 86  7.63E3 l 10.0  5.48E2  B.6  6.83E3 | 1.00 2 19EQ 0.86 1.82EZ |
| 8 0.000 74 7.65E3 1 8.6 2.75E2 7.4  6.56E3 | 0.86 3.51EL 0.74  1.47E2 |
| 74 0.00E0 63  T.BSE3 | 7.4 2.69E2 6.3 6.29E3 | 0.74 3.6iEQ 0.63 1.11E2 |
| 63 0.00E0 34  7.63E3 1 6.3 0.00E0  S.4  B.29E3 | 0.63  1,96FL 0.54 9.12E% |
| 54 0.00E0 4  T7.65E3 | 5.4  0.00E0 4,6 6.79E3 | 0.54 1.19E} 0.46 7.93E1 |
| 46 0,000 40  7.65E3 I 4.6 0.00E0 4.0  A.29E3 | 0.46  1.45E1 0.40 b.48EL |
| 40 0.00E0 34 T7.65E3 1 4.0 4.85E2 3.4 S.B0E3 | 0.40 4. 09EL 0.34  b.44EL |
I 24 0.0060 2 7.63E3 1 3.4 1.4BE3 2.9  4,32E3 | 0.34 1. 3BE! 0.2% 5.06E! !
I 29 0.00E0 25  T.63E3 1 29 L.S0E3 2.5 2.82E3 | 0.29 T7.79E0  0.25  4.28EL |
P2 0,000 22 7.65E3 1 2,5 9.94E2 2.2 1,833 | 0.5 4.94E0 ¢.22 3.79EL |
220 0.00EC 180  7.65E3 | 22 0. 00EC 18 7.6SE3 | 2.2 9.29EZ 1.8  8.99EZ | 0.22 {.28El 0.18 2.51E1 |
180 0.00E0 160  7.63E3 | 18 0.00EQ 16 7.65E3 1 1.8 2.90E2 1.6 b.I0E2 1 0.18 ZBBE0 G 16 2.24E1 |
160 0.00E0 140  7.65E3 | 16 0. 00EQ 14  7.65E3 | 1.6 1.96EZ .4 4, 1462 | 0.16 6. 72E0  0.14 1.S7E1 |
140 0.00E0 120  7.65E3 | 14 2. 72E2 2 T.ITE3 D L4 1L,2BE2 L2 2.85E2 1 0.14 (L 10FQ 0.12  4.,63E0 |
120 0,000 100 7.65E3 1 12 0. QOEQ 10 7,373 1 L& B.1%El 1.0 2,04E2 | 0.12 4,63E0  0.10  0.00EC |



Directory: ciimicro3189!  Run 29 taken on Wed Sep 18 14:48:40 1991  AERODYNAMIC NUMBER DISTRIBUTION
beclomethasone with microspacer Ssoothing Level: Coarse
with larger screen

PARAMETERS I DISPERSER CONTROL | SUNDER  SIZE *UNDER  SIZE |
Material .t Freon | stgerser Type : QeroSaaﬁler b 54 1.5% ook 2.85 |
Density : 1,00 I Hea b 10% 1,85 50% 2.9 |
Run Length (sec) : 9.9 I Purge : | 15 2,03 ho% 3.03 |
PMT Voltage (velts) : 1100.0 ! P20k 2.16 70% .14 ]
Laser Intensity : 19 ! | o5& 2.21 7% 3.28 |
Clock Freq (MHz2) : 40,0 | boo30% 2.38 80% 3.46 |
Sum of channels : 9453 ! b 35d 2.48 854 3.82 |
Lower Size Lisit : 0.10 | I 40% 2,38 90% 6.79 |
Upper Size Limit : 99,80 | I 458 2.67 994 940 |
Mean Size : 2.99 | GCANS 29 AND 30 COMBINED 1  S0% 2.75 ]
Standard Deviation : 1.73 { BETWEEN 3.0 & 4.0 MICRONS | |
UPPER # LOWER # | UPPER § LOWER $ | UPPER i LOWER § | UPPER § LOWER ¥ 1
SIIE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN  S8IZE UNDER | SIZE IN  SIIE UNDER |
i 100 0.00E0  B6  9,49E3 | 10,0 3.43E2 8.6  B.B1E3 | 1.00 2.3%E1  0.86 1.38E2 |
I 8 0.00E0 74 9.49E3 | 8.6 0O.00E0 7.4 B.81E3 | 0.86 1.BSEl  0.74 1.17E2 |
| 74 0.00E0 63  9.49E3 | 7.4 3,43E2 6.3  B.4BE3 | 0.74 0.00E0  0.63 1.17E2 |
I 63 0,000 54  9,49E3 1 6,3 L,40E1 5.4  B.485E3 1 0.63 2.50E1  0.5% 9.23E1 |
| 54 0.00E0 4  9,49E3 | 5.4 3.2982 4.6 B.12E3 ) 0.54 2.B9El (.46  b.3AEL |
I 46 0.00E0 40  9.49E3 1| 4.6 O0.00E0 4.0 B.128310.46 2.,12E1  0.40 4.2PF1 |
| 40 0.00E0 34 9,49E3 | 4.0 6,70E2 3.4  T.4SE3 | 0,40 L77EL  0.3% 2.46E1 |
b 34 0,000 29 9.49E3 1 3.4 1.,97E3 2.9  5.48E3 1 0.34 L26EQ0  0.29 2.33F1 |
| 29 0.0060 23 9,49E3 | 2.9 2.06E3 2.5 3.42E3 1 0.29 6.S1E0  0.25 1.BBE1 |
I 23 0.0080 22 9.49E3 1 2.5 1.38E3 2.2 2.04E3 | 0.25 G5.64E0 0.22 1.12E1 |
220 0.00E0 180  9.49E3 | 22 0,00E0 18 9.49E3 | 2.2 1,21E3 1.8 B.3hE2 | 0.22 2.0BE0  0.18 9.08E0 |
180 0.00E0 160  9.49E3 | 18 0.00EC 16  9.49E3 1 1.8 3.42E2 1.6  4,94E2 | 0.18 0.00E0 0.16 9.08E0 |
160 0.00E0 140  9.49E3 1 16 432 14 9.15E3 | 1.6 1,7BE2 1.4  3.1SE2 1 0.16 0.00E0  0.14 9.08EO |
140 0.00E0 120  9.49E3 | 14 0.0080 12 9.19E3 | 1.4 1,34E2 1.2  1.B2E2 1 0.14 0.00E0  0.12 9.08E0 |
120 0.00E0 100  9.49E3 1 12 0.00e0 10 9.15E3 | f.2 2.23Ef 1.0 1,59E2 | 0.12 9.08E0  0.10  0.00EQ |



A2-7

Directory: c:\aicro31891  Run 27 taken on Wed Sep 18 14:44:27 1991  AERODYNAMIC NUMBER DISTRIBUTION
beclonetgasone with aicrochasber Swoothing Level: Coarse

PARAMETERS I DISPERSER CONTROL | XUNDER  SIIE WNDER  SIZE |
Material : Freon I Disperser Type : ReroSaaﬁler 5% 1.63 5% 2.54 |
Density : 1.0 | Heater : oo10% 1.7 60% 2.60 |
Run Length (sec) : 9.9 I Purge ON [ &1 1,91 b3% 2.68 |
PMT Voltage (volts) : 1100.0 ! |20k 2.0t 70% 2.76 |
Laser Intensity : 19 | I 5% 2.10 754 2.85 |
Clock Freq (MHz) H 40,0 | boo30% 2.17 80% 2.95 |
Sum of channels : 5101 i boo39% 2. 24 85% 3.04 |
Lower Size Limit : 0.10 I booan 2.3 90% .16 |
Upper Size Lisit : 99,80 | b 45% 2.40 95% .35 |
Mean Size : 2,435 | GCANS 27 AND 728 COMBINED | 504 2.47 |
Standard Deviation : .25 | BETWEEN 3.0 & 4,0 MICRONS | |

UPPER # LOWER $ | UPPER # LOWER # | UPPER . LOWER $ | UPPER $ LOWER #

SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZIE IN  SIIE UNDER | SIZE IN  SIZE UNDER

100 0.00E0 8  5,10E3 1 10,0 0.00E0 8.6  5.10E3 | 1,00 0.00E0 0.86 0.00E0
86 0.00E¢C 74  S.10E3 1 8.6 0.000 7.4 S.10E3 1 0.86 0.00E0  0.74  0.00E0
74 0.0080 63 5.10E3 1 7.4 0.00E0 6.3  5.10E3

I ] |
I | |
| ] 1 0.74 0,00e0 0.63 0.00€0
I 63 0.00E0 54 5. M0E3 1 6.3 0.0080 5.4 5.10E3 1 0.63 0.00EQ  0.54  0.00E0
I 54 0.00E0 4  S.10E31 5.4 0.0060 46 S.10E3 | 0.54 O0.00E0 0.4  0.00E0
| 46 0.00e0 40  5.10E3 1 46 O0.00E0 40 S.10E3 1 046 O0.00E0  0.40  0.00E0
I 40 0.00e0 34 5.10E3 1 40 2.07E2 3.4  4.89E3 1 0.40 0,00E0 0.34 0.00E0
| 34 0,000 29  S.10E3 1 3.4 9.34E2 2.9 3.96E3 | 0.34 0.00E0  0.29  0.00E0
b 29 0.0080 25 5.10E3 1 2.9 1.30E3 2.5 2.66E3 | 0.29 0.00E0  0.25 0.00E0
I 25 0,000 22 5. 10E3 | 295 1.02E3 2.2 1.64E3 1 0.25 0.00E0  0.22 0.00E0
220 0.000 180 5.10e3 } 22 0.00E0 18 5,103 1 2.2 L.11E3 1.8 .CoEc | 0.22 0.00e0 0.18  0.00E0
180 0.00E0 160  5.10E3 | 18 0.0060 16 5. 10E3 | 1.8 2,992 1.6 2.2TE2 1 0.18 0.00E0  0.16  0.00E0
160 0.00e0 140 S5,10E3 1 16 0,000 14 S.I10E3 1 L6 1,6562 1.4  6,19E1 | 0.16 0.00E0  0.14 0.00E0
140 0.00e0 120 S5.10E3 1| 14 0.00e0 12 S.I0E3 1 1.4 4.82E1 L2 L.37EL 1 014 O.00E0  0.12  0.00E0
120 0.00E0 100  S.10E3 1 12 0.00e0 10 5.10E3 1 1.2 1,378l 1.0 O.00E0 | 0.12 0.00E0  0.10 0.00E0
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Directory: c:\micro31891 Run 19 taken on Wed Sep 18 14:27:13 1991  AERODYNAMIC NUMBER DISTRIBUTION

crosolyn sodius without Ssoothing Level: Coarse

PARAMETERS | DISPERSER CONTROL | ¥UNDER  SIIE #UNDER  SIZE |
Material : Freon ] steerser Type : QeroSaaﬂler | o4 1,90 3% 10,16
Density : .00 | Hea I 10% 2. 14 pO% 11,12 i
Run Length (sec) 9.6 | Purge : booiE 2.33 p5% 11,80 |
PMT Voltage (volts) 1100,0 | I 20% 2.51 706 12,55 |
Laser Intensity 19 | Po23% 2.69 750 1330 |
Clock Freq {MHz) H 40,0 | I 30% 2.89 B0% 14,44 |
Sum of channels : 608304 | i 354 3.13 85t 15.62 |
Lower Size Liwmit : 0.10 | I 40% 3.60 90% 16,97 |
Upper Size Limit 99. 80 | I 454 8.10 95% 20,74 |
Mean Size 6.69 | GCANS 19 AND 20 COMBINED | S50% 9.25 ]
Standard Deviation 2. 40 | BETWEEN 3.0 & 4.0 MICRONS | |

UPPER L LOWER # | UPPER | LOWER $ | UPPER 4 LOWER § | UPPER % LOWER L4
SIZE IN  SIE UNDER | SIZE IN SIE UNDER | SIZE IN  SIIE UNDER | S1ZE IN  SIZE UNDER

100 b.41E2 8  6.08E5 | 10,0 3.99E4 & 2.87E5 | 1,00 0.00E0  0.86  0.00EQ
86 b.41E2 74  6.07E3 | 8.6 2.31E4 2.64E5 | 0.86 0.00E0  0.74 0.00E0
74 6.41E2 63  6.06ES | 7.4 B.57E3 . 2.56E3 | 0.74 0.00EQ  0.63  0.00EO
63 1.7882 54  6.06ES | 6.3  3.34E3 2,525 1 0,63 O0.00E0  0.34  0,00EQ
2.21E3 46 6.04E5 1 5.4 2.19E3 2.50E5 | 0.54 0.00E0 (.46  0.Q0EQ
8.19E2 40  5,03ES 1 4.6 0.00E0 2.50E5 | 0.46 0,00E0  0.40  0.00E0
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4 3.62E3 29  G5.98ES | 3.4  5.06E4 1,84E5 | 0.34 0.00E0  0.29  0.00EQ
29 S.10E3 25 5,935 1 2.9 6.37E4 . 0,29 0.00E0  0.25 0.00EQ
25 7.89E3 22  5.85E5 | 2.5  4.96E4 7.07E4 | 0,23 0.00E0 0.22 0.00EQ
2el 0.00E0 180  6,08ES | 22 2.5%E4 18 5.39E5 | 2.2 S5.(0E4 2.07E4 | 0,22 0.00E0  0.18  0.0QEC
180 0.00E0 160 6,085 | 18 3194 16 G.27ES | 1.8 1.32E4 . 7.54E3 | 0,18 0.00EC  0.16  0.(QEQ
160 0.00E0 140 6.0BES | 16 S.12E4 14 AL TBES | 1.6 6.34E3 1L2OE3 | 0,16 0.00E0  O.14  0.00EQ
140 0.00E0 120  5.0BES | 14 7.26E4 12 4.03E3 1 L4 1.20E3 0.00E0 | 0,14 0.0Q0E0  0.12 0,000
120 0,000 100  b6.0BES | 12 7.60E4 10 3.27ES | L. 0.00EQ 0.00E0 | 0.12 0.00EC  0.10  0,00EC

e ot e e o e o 1o e o S e e e
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Directory: c:\microd1891  Run 23 taken on Wed Sep 18 14:33:40 1991  AERODYNAMIC MUMBER DISTRIBUTION
crosolyn sodium with microspacer Smoothing Level: Coarse
with larger screen -

PARAMETERS { DISPERSER CONTROL l UNDER  SIZE #UNDER  SIZE |
Material : Freon | stgerser Type feroSan Oﬁler | 5% 1.67 IR 2.9% |
Density : 1,00 | Hea Poo10% 1. 86 ggx % 13 |
Run Length {sec) : 9.8 | Purge : I 1% 2.00 % .41 |
PMT Voltage (velts) 1100.0 ! I 20% 2.13 70% 7.70 |
Laser Intensity : 19 ! | 254 2.24 754 10,26 |
Clock Freq (MHz) : 40,0 ! I 30% 2.33 80x  11.87 |
Sum of channels : 2h6663 | b 35% 2.47 855 13,70 |
Lower Size Limit ; 0.10 | bo40% 2.58 90% 15,38 |
Upper Size Limit : 99. 80 } I 454 270 95X 19.30 |
Mean Size : 4,29 | GCANS 23 AND 24 COMBINED | S0x 2.82 |
Standard Deviation : 2.43 { BETWEEN 3.0 & 4.0 MICRONS | ]
UPPER ¥ LOWER ¥ | UPPER i LOWER § | UPPER § LOWER § | UPPER | LOWER i |
SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIIE IN SIZE UNDER | SIZE IN SIZE UNDER |
100 0.00E0 86  2.67ES | 10.0 7.093 8.6 1.89E5 | 1.00 0.00E0  0.86  0.00EQ |
| 86 0.0060 74 2.67651 8.6 3.99E3 7.4 1.B3ES 1 0.8 0.00E0 0.7 0.00E0 |
I 74 9,402 63  2.66E5 | 7.4 1.B0E2 6.3  1.B5ES | 0.74 0.00E0  0.63 0.00EQ |
I 63 9.4062 S4 26565 | 6.3 @Q.64E3 5.4  1.B2ES | 0.63 0.00EQ  0.54 0.00EQ |
IS4 1.8863 &4  2.63E5 | 5.4 9.4062 4.6  1.B1ES | 0.5% 0.00E0  0.46  0.00EQ |
I 4 39,4062 40 2,665 | 4.6 O0.00E0 40  1.BIES | 0,46 0.00E0  0.40 0,00E0 |
I 40 9.4062 34  2.61E51 4.0 B8.04E3 3.4  L.73ES 1 0.40 0.00E0 0.3% 0.00E0 |
[ 9.4062 29 2.60ES | 3.4 3.23E4 2.9 LA4IES 10,34 0.00e0 0.23 0,00E0 |
I 29 1.88E3 25 2.5865 | 2.9 4.36E4 2.5 9.734 1 0,29 0.00E0 0.2 0.00EQ |
| 25 1.88E3 22 2.5E5 1 2.5 3,584 2.2  6.15E4 1 0.25 0.00E0  0.22  0.00EQ |
220 0.00E0 180 2.67E5 | 2 6.67E3 18 2.50ES | 2.2 3.9%4 1.8 2.20E4 | 0.22 0.00E0  0.18 0.00EQ |
180 0.0060 160 2.67E3 | 18 6.70E3 16 2,435 | 1.8 1.234 1.6 9.70E3 1 0.18 O0.00E0  0.16 0,00EQ |
160 0.00E0 140 2.67E5 1 1b 1.2364 14 2.31E5 1 1.6 6.B4E3 1.4  2.87E3 1 0.16 0.00E0  0.14 0.00E0 |
140 0.00E0 120 2,67ES 1 14 1,5864 12 2.1565 | 1.4 @2.95E3 L2 3.17E2 1 0.14 0.00E0  0.12 0.O0E0 |
120 0.00E0 100  2.67ES | 12 1.89E4 10  1.9E5 | 1.2 3.17E2 1.0  0.00E0 | 0,12 0.00E0  0.10  0.00EO |



Directory: ci\micro91891
cromolyn sodium with microchasber

Run 1 taken on Wed Sep 18 14:30:36 1991

RERODYNAMIC NUMBER DISTRIBUTION

Saoothing Level: Coarse

A2-10

] DISPERSER CONTROL | *UNDER XUNDER  SIZE |
: Freon | stgerser Type : QeroSaaﬁler | i) 2.85
: | Hea | 604 2.97 |
Run Length (sec) : I Purge ON | 63% 311
PMT Voltage (velis) : I | 70% 3.33 |
Laser Intensity : | | 5% 7.84 |
(MHz) : . | I 80% 10.13 |
Sum of channels : 285373 | | 85% 12.83 |
Lower Size Limit ( | | 90% 14,82 |
Upper Size Limit | ! 95% 18,32 |
i | GCANS 21 AND 22 COMBINED ] f
Standard Deviation | BETWEEN 3.0 % 4.0 MICRONS | |
UPPER LOWER | UPPER LOWER ] ] LOWER ] LOWER ]
SIIE SIZE UNDER } SIZE SIIE UNDER | SIZE IN SIIE IN  SIZE UNDER |
100 86  2.8%E5 ! 10.0 1.08E4 8.6 .00 0.00E0 0.86 0.00E0 |
86 74  2.85E5 1 8.6 L.TIE3 1.4 0.86 0.00E0  0.74 0.00E0 |
74 63 2.85E51 7.4 1.66E3 6.3 0.74 0.00E0  0.63 0.00E0 |
63 %4 2.BIES | 6.3 0.00E0 5.4 0.63 0.00E0 0.54 0.00E0 |
54 4  2,83E5 1 5.4 0,00E0 4.6 0.54 0,00E0 0.46  0,00E0 |
46 40 2,855 1 4.6 0,0080 4.0 0.46  0.00E0 Q.40  0,00E0 |
40 34 2.84E5 | 4.0 9.61E3 3.4 0.40 0.00E0  0.34 0,00E0 |
34 29 E.BIES 3.4 3.91E4 2.9 0.34 0.00E0 0.29 0.00E0 |
29 25 80ES | 2.9 G5.57E4 2.5 0.29 0.00E0  0.25 0,00E0 |
23 2 2. TIES | 2.5 4.50E4 2.2 0.25 0.00E0 0.22 0,00E0 |
220 180 2.85E5 1 22 18 2.69E5 | 2.2 4434 1.8 0.22 0.00e0 0.18 0.00E0 |
180 160  2.B3ES | 18 16 2.62E5 | 1.8 1.18E4 1.6 0.18 0.00E0  0.16 0.00E0 |
160 180  2.B3E5 | 16 14  2.4965 1 L6 GS.S1E3 1.4 0.16 0,00E0 0.14 0,00€0 |
140 120 2.85E5 1 14 12 2.4265 1 L4 LOTE3 1.2 0.14 0,00E0 0.12  0.00E0Q |
120 100 2.85ES | 12 10 2.26E5 | 1.2 0.00E0 1.0 0,12 0.00E0 0.10 0,00E0 |



A2-11
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Directory: ci\nicro91891 Run 31 taken on Wed Sep 18 14:57:08 1991  AERODYNAMIC NUMBER DISTRIBUTION
flunisolide without Saoothing Level: Coarse
PARAMETERS | DISPERSER CONTROL | #UNDER  SIZE #UNDER  SIZE |
Material : Freon | Disperser Type : AeroSamler I o% 1.64 5% 3.23 I
Density : 1,00 t  Heater : I 10% 1.84 60%  11.69 |
Run Length (sec) : 9.8 I Purge : ON I 15% 1,99 6% 13.45 |
PHT Voltage (volts) : 1100,0 ] I 20% 2.13 0% 15,37 |
Laser Intensit H 19 ] I 25% 2.2b 795 16,49 |
Clock Freq (MH2) H 40,0 ] P 30% 2.39 80x 18,43 |
Sum of channels : 312940 | I 394 2.5 854  20.57 |
Lower Size Limit : 0.10 ] I 40% 2.66 0% 24.99 |
Upper Size Limit H 99. 80 ] I 49% 2.81 95¢  28.12 |
Mean Size : .99 | SCANS 31 AND 32 COMBINED | 50% 299 I
Standard Deviation : 2.94 | BETWEEN 3.0 & 4.0 MICRONS | !
UPPER 3 LOWER $ | UPPER $ LOWER § | UPPER i LOWER % | UPPER i LOWER %
SIZE IN SHE UNDER | SIZE IN  SIZE UNDER | SIZE IN SIZE UNDER | SIZE IN SHIE UNDER

1100 0,000 86  3.13E5 1 10.0 0.00E0C 8,6  1.85ES | 1.00 0.00E0  0.86 0.00E0
I 86 0.00E0 74 3.13E5 1 86 O0.00E0 7.4 1.86ES | 0.86 0.00E0 0.74 0.00E0
I 74 0,00E0 63 3.I3E5 1 7.4 O0.00E0 6,3  1.86ES | 0.74 0.00E0  0.63 0.00EQ
b 63 2,333 34 SIES 1 6.3 0.00E0 5.4 1.86ES | 0.63 0.00E0  0.54 0.00E0
| 54 2.35E3 4  3.08E5 1 5.4 0.00E0 4.6  1.8BES | 0.54 0.00E0 (.46  0.00E0
I 46 0.00E0 40  3,08E5 | 4.6 O0.00E0 4,0  1.86ES | 0.4 0.00E0  0.40 0.00EQ
I 40 2.35€3 34  3L.OGES | 40 7.45E3 3.4 LT9ES | 0.40 O.00E0  0.3%4  0.00EQ
P34 4,69E3 29 J.01E5 1 3.4 3.01E4 2.9  1.49ES 1 0.34 0.00E0  0.29  0.00EQ
129 1L95E4 &5 2.82E5 1 2.9 413EE 25  LOTES 1 (.89 O0.00E0  0.85 0.00E0
b 23 6.42E3 22 27951 2.9 3.60E4 2.2  7.14E4 1 0.25 0.00E0 Q.22 0.00EQ
220 0.00e0 180  3.13E5 | 22 2.94E4 18  2.46E5 | 2.2 4,35E4 1.8 2.79E4 | 0.22 0.00E0  0.18  0.0OEQ
180 0.00E¢ 160  3.13E51 18 1.80E4 16 2,28E5 1 1.8 1.50E4 1.6 1.29E4 | 0.18 Q.00E0  0.16  0,00E0
160 0.00E0 140  3.13ES5 1 16 2,298 14  2,00ES | L6 B.59E3 L4 A 3CE3 | 0.1 O.00EC  0.14  Q.Q0EQ
140 0.00E0 120  3.13E5 | 14 1.40E4 12 L.91E3 | L4  3.49E3 1.2 B.34E2 1 0.14 OQ.00E0  0.12 0.00EQ
120 0.00E0 100 313651 12 4 78E3 10 1.86ES | 1.2 8.34E2 1.0 0.00E0 1 0.12 0.00E0  0.10  0.00E0

e e . e i o e o s e i e s of



Directory: ciimicrod1891
flunisolide with microspacer
with larger screen

Run 37 taken on Wed Sep 18 13:09:09 1991

RERDDYNAMIC NUMBER DISTRIBUTION
Smoothing Level: Coarse

PARAMETERS ! DISPERSER CONTROL l WNDER  SIZE *UNDER |
Material + Freon ] stgerser Type :+ ReroSas Gﬁler | 5% 1,30 So% |
Density : 00 | Hea I 0% 1,65 60% |
Run Length ({sec) : 7 | Purge I 154 1.78 b3S% ]
PMT Yoltage {volts) 11000 ] | 20% 1.89 70% ]
Laser Intensit | I 25% 1.99 79% |
Clock Freq (MHz) 40,0 | I 30% 2.09 80% i
Sum of channels 223461 | I 35% 2. 19 854 i
Lower Size Limit 0. 10 ! I 40% 2.23 90% |
Upper Size Linit 99, 80 | | 454 2.39 954 ]
Mean Size : 3.78 | SCANS 37 AND 38 COMBINED I 50% 2.49 ]
Standard Deviation 2.83 | BETWEEN 3.0 & 4.0 MICRONS | !
LPPER $ LOWER # | UPPER ¥ LOWER H ] LOWER # | UPPER 3} i |
SI1IE IN  SIZE UNDER | SIZE IN SIIE UNDER | SIZE IN  BIIE UNDER | SIZE IN UNDER |
| 100 0.00E0 8 2,233 0.00E0 8.6 L.79ES | 1.00 5.14Ep 0, 00E0 |
| 86 0.00E0 74 2,235 0.0060 7.4 1.79E5 1 0.86 0.00EQ 0.00E0 |
I 74 0.,00E0 63 2.23E5 0.00E0 6.3 L.79ES | 0.74 0.00E0 0. 00E0 |
| 63 0.00E0 54  2.235 0.,0080 5.4 1.79ES | 0.63 0.00E0 0.00E0 |
| 54 0.00E0 4 2,235 0.00E0 4,6 1.79ES5 | 0.54 0.00E0 0. 00E0 |
I 4 0.00E0 40 2,235 0.00E0 4,0 1,79ES | 0.4 0.00E0 0,00E0 |
| 40 1,124 34  2.12E5 S.26E3 3.4 LTS | 0.40 0.00E0 0. 00E0 |
| 34 1.49E4 29 1,97E5 2.42E4 2.9  1.49E5 | 0.34 0,00E0 0.00E0 |
I 29 3733 25 1.94E5 3634 2.3 1.13ES 1 0.29 0.00E0 0. 00E0 |
| 25 T.1E3 22 1.B86E5 3.31E4 2.2 7.98E4 | 0.25 0.00E0 0.00E0 |
220 0.00E0 180 2,235 1 22 7.82E3 18 1.79ES 4,40E4 1.8  3.58EA | 0.22 0.00E0 0. 00EQ |
180 0.00E0 160 2,235 1 {8 0.00E0 16 1.79E3 1,804 1.6 1.79E4 | 0.18 0.00EQ 0. 00E0 |
160 0.00E0 140 2,235 1 16 0.00E0 14  {,79ES 1. 14E4 1.4  6.43E3 1 0.16  0.00EQ 0. 00EQ |
140 0.,00E0 120 2.23E5 | 14 0.00E0 12 1.7965 4,933 1.2 1.48E3 1 0.14 0.00E0 0.00£0 |
120 0,00E0 100  2.23E5 1 {2 0.00E0 10  1.79ES 1. 48E3 1.0 S.14E6 | 0.12  0.00EQ 0. 00EQ |



A2-13
Directory: c:\micro91831  Run 33 taken on Wed Sep 8 15:01:02 1991  AERODYNAMIC NUMBER DISTRIBUTION

flunisolide with sicrochamber Sacothing Level: Coarse

PARAMETERS ! DISPERSER CONTROL | XUNDER  SIZE *NDER  SIZE |
Material : Freon I Disperser Type : QeroSa(lﬁler T .37 354 2.3 |
Density : 1,00 I Heater : I 104 .72 bO% 2.63 |
Run Length (sec) : 9.7 | Purge : ON I 15% 1.83 63% 2.76 |
PMT Voltage (volts) : 1100.0 | | 204 1.93 704 2.88 |
Laser Intensit H 19 I I 254 2.02 79% 3.03 |
Clock Freq (MHz) : 40.0 I b 30% 2. 10 80% 3.27 |
Sus of channels : 264133 | I 39% 2.19 85% 1259 |
Lower Size Linit : 0.10 ! I 40% 2.28 302 19.29 |
Upper Size Lisit : 99.80 ] | 45% 2.36 338 2273 |
Mean Size : 3.28 | SCANS 33 AND 34 COMBINED | 50¢ 2. 43 |
Standard Deviation : 2.31 | BETWEEN 3,0 & 4.0 MICRONS | |

UPPER 3 LOWER $ | UPPER 4 LOWER # | UPPER i LOWER % | UPPER # LOWER §
i SIZE IN SIZE UNDER | SIZE I

SIZE IN  8IIE UNDER | SIZE IN SIIE UNDER

I 100 0.00E0 86  2.64E5 1 10.0 0.00E0 8.6  2.2265 | 1,00 0.0060 0.8 0. 00EQ
I 8 0.00B0 74  2.64ET | 8.6 0.00E0 7.4  2.2265 | 0.86 0.00E0 0.76 0. OCEQ
I 74 0.00E0 63  2.64E5 | 7.4 0.00E0 6.3 2.2265 | 0.74 0,000 0.63 0. 00E0
I 63 0.00E0 34  2.64E5 | 6.3 0.00E0 5.4 2.2265 | 0.63 O0.00E0  0.54 0. 00EO
I 54 1L90E3 46 2.6265 1 5.4 0,060 46  2.2265 | 0.56 0.0060  0.46 0. 00E0
I 46 0.00E0 40  2.62E5 | 46 0.00E0 4.0  2.22E5 | 0.46 O.00E0  0.40 0. 00EQ
I 40 1L90E3 34  2,60E5 1 4.0 S5.83E3 3.4  2.16E5 1 0.40 0.0060  0.34 0. 00EQ
I 34 1.90E3 29  2.38E5 | 3.4 3.01EA 29 1.B6ES | 0.3% O.00E0  0.29 0. 00E0
I 29 3.65E3 25 25551 29 479Es 25 1.38E51 0.2 0.0080 0,85 0. 00E0
I 23 S.87E3 22 2.49E3 | 2.5 4.48E4 2.2 9.AIEA | 0.25 0.00E0 0.2 0. 00E0
220 0.00E0 180  2.64E5 | 22 1L3Es 18 2,36E5 | 2.2 S5.78E4 1.8 3.62E4 | 0.22 O0.0060 0.18 0. 00E0
180 0.00E0 160  2.64E5 | 18 1.90E3 16 2,345 | 1.8 2.07E4 1.6  1.55E4 | 0.18 O.00E0 0. 16 0. 00E0
160 0.00E0 140  2.64E5 | 1 d.81E3 14 230651 L6 1.10E4 1.4 4,533 | 0.16 0.00E0 O.14 0. 00EO
140 0.00E0 120  2.64E5 | 14 5.71E3 12 2.24E5 1 L4 416E3. 1.2 3.TIERZ | 0.145 0.00E0  0.12 0. 00EQ
120 0.00E0 100  2.64E5 | 12 1.90E3 10 2.2E5 1 L2 372 1.0 0.0060 | 0.12 0.0060  0.10 0. 00E0
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APPENDIX 3

RESPIRABLE PARTICLE VOLUME (MASS)
DISTRIBUTIONS FOR EACH DRUG

COMPOSITE GRAPHS AND TABLES
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API AEROSIZER MACHZ US.41 DIRECT MODE Wed Sep 18 , 1991 14:21:20@
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a.a 8.3 1.8 1.3 2.8 2.3 3.8 3.3 4.0 4.3 3.0
fAerodynamic Diameter (Micrometers)

Dn‘ectorI ci\microd1891  Run 7 taken on Wed Sep 18 15:353:17 1991  AERODYNAMIC VOLUME DISTRIBUTION

albuterel with microspacer Ssoothing Level: Coarse
and larger screen

PARAMETERS | DISPERSER CONTROL I AUNDER  SIZE %UNDER  SIIE |
Material : Freon | Disperser Type : QeroSaoﬁler ] % 1.26 a5 2.13 1
Density : 1.00 | Heater I 10% 1,44 60% 2.21 |
Run Length (sec) : 3.9 | Purge : I 15% 1.51 631 2.2 |
PMT Voltage (volts) : 1100.0 ! bo20% 1,60 70% 2.3 |
Laser Intensity : 19 ! I 254 1.69 To% 2.48 |
Clock Freq MHz) : 40,0 | booo30% 1.76 80% 2,38 |
Sum of channels : 79599 | | 354 1.84 8s% 271 |
Lower Size Limit : 0.10 | I 40% L3 504 2.86 |
Upper Size Liwmit : 4,99 | | 45% 1.98 954 3.07 |
Mean Size : 2.06 | SCANS 7 AND 8 COMBINED | 50% 2,09 - |
Standard Deviation : 1,31 | BETWEEN 3.0 & 4.0 MICRONS | ]
D(4,3) : 2.1 M3, : 1.96 I Spec surf area:  3.06 sq meter/cc |

UPPER % LOWER %

UPFER % LOWER % 1 UFPER % LOWER % | UPPER *
SlZE IN  SIZE UNDER

LOWER I
SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER |

]

|

[ 100.00  0.00 86,00 100.00 | 10.00  0.00  B.60 100.00 | 00 0.61 0.86 0.17 |
| 86,00  0.00 7400 100,00 1 8.60  0.00  7.40 100.00 | 86 015 0.74  0.03 |
bo74,00  0.00 63,00 100,00 | 7,40  0.00 6,30 100,00 i 0.74  0.02 (.83 0.00 ;
I63.00 0.00 54,00 100,00 1 630 0,00  S.40 100,00 | 0.63  0.00  0.54 0.00
I 54,00  0.00 46,00 100,00 1 5,40  0.00 4,60 100,00 | 0.5  0.00 0.4 0.00 i
I 46,00 0,00 40.00 100,00 | 4,60  0.00 400 100,00 I 0.46  0.00 0,40  0.00 |
I 40,00 0,00 34,00 100,00 § 400  0.93  3.40 99.07 |  0.40  0.00  0.34 0,00
i 34,00 0,00 29,00 100.00 : S40  7.89 2.90 91,18 f 0.34 000 0.29 0.00
| | ]
| ! i
| ] |
J | |
| | ]
| | |

|
i

|

1

|

29.00 0,00 25,00 100.00 1 290 1513 2.5 76,051 0.29 0,00 0.25  0.00 |

25,00 0,00 22,00 100,00 2,50 16,68 2,20 9.6 0.25  0.00 0.22  0.00 |

230,00 0.00 180,00 100,00 |
180,00 0.00 160,00 100,00 !
160,00 0,00 140,00 100.00 !
140,00 0,00 120,00 100,00 i
120,00 0,00 100,00 100.¢0 |

22,00 0,00 18.00 100,00 2,20 26,72 1.B0 3264 Q.22 0,00 018 Q.00
18,00 0,00 16,00 100,00
16,00 0.00 14,00 100,00
14,00 0,00 12,00 100,00
12,00 0,00 10,00 100,00

.80 12,83 1,60 19.81
60 10,14 140 9.68
L4 619 120 349
L2 AT 1,00 0.78 |

0.18 0,00 016 0,00
0.6 0,00 014 0.00
014 G000 0012 0,00
012 400 010 0,00



Directory:

oiia1ero91851

albuterel without

Run 17 taken on Wed Zep 18 14:21:20 1954

AERCDYNAMIC VOLUME DISTRIBUTION
asoothing Level:

Coarse

A3-3

PARAMETERS I DISPERSER CONTROL | %UNDER AUNDER  SIZE |
Material : Freon | Disperser Type : ﬂeroSanﬁler 3% J5% 2.09 |
Density : 1,00 | Heater 0 10% 60% 2.16 |
Run Length {sec) 3.8 | Purge ON 15% 3% d.24 |
PMT Voltage (volts) 1100, 0 | 20% 704 2.3 |
Laser Intensit 19 | 254 7% 2.42 |
Clock Freq (MHz) 40,0 | 30% 80% 2.3 |
Sum of channels 78070 I 359% 49% 2,63 !
Lower Size Lisit 0. 10 I 40% 90% 2.80 |
Upper Size Linit 4,99 | 454 954 3.00 1
Mean Size 202 | GCANS 17 AND 18 COMBINED 0% |
Standard Deviation 1,30 | BETWEEN 3.0 & 4.0 MICRONS |
D{4,3) 2,08 b D{G,2) : 1,94 Spec surf 3. 10 sg zeter/cc |
UPPER LOWER | UPPER LOWER % | UPPER % % % LOWER i
SIZE SIIE UNDER | SIZE SIIE UNDER | SIZE IN UNDER IN  SIZE UNDER |
100,00 0.00 86,00 100,00 | 10.00 (.00 100, 00 I L.00 0.57 0.8 .16 1
86.00 0,00 74,00 100.00 8.60  0.00 100,00} 0.8  0.14 0,74 0,02 |
74,00 0,00 53,00 100,00 740 0.00 100,00 | 0.74  0.02  0.63  0.00 !
63.00 0,00 34,00 100.00 6,30 0.00 100,00 | 0,63  0.00  0.54 0,00 |
34,00 0,00 46,00 100.00 5,40 0.00 . 100.00 | 0.24 0,00  0.46  0.00 |
46,00 0,00 40,00 100.00 4,60  0.00 400 100,001 0,46 0,00 0.40 0,00 |
40.00 0,00 34,00 100,00 4,00  0.60 3.40 99.40 1 0.4  0.00 0.34  0.00 |
34,00 0,00 29.00 100.00 3.40 677  2.90 92,631 0.3% 000 0.29 0.0 |
29.00  0.00 25.00 100.00 2.90 13.68 2.30 78,951 0,29 0.00 0.25 0,00 |
25,00 0,00 22,00 100.00 2.30 16,36 2,20 62,381 0,25 0,00 0.2 .00 |
220,00 0.00 180,00 22,00 0,00 18,00 100.00 2.20 28.25 1.80 34331 0.2 000 0.18 0.00 |
180.00  0.00 160,00 18.00 0,00 16,00 100.00 .80 1371 L60 20,621 0.18 0.00 Q.16 0.00 |
160,00 0,00 140,00 16,00  0.00 14,00 100,00 1,60 10,75 L4087 1 016 Q.00 014 0,00 |
140,00  0.00 120,00 14,00 0,00 12,00 100,00 1,40 6,40 120 3,471 0.1 0,00 0.12 0,00 )
120,00 0,00 100.00 12,00 0,00 10,00 100,00 .20 274 Lo 0721 012  0.00 0,10 0.00 |



A3-4

Directory: c:\micro91831  Run 13 taken on Wed Sep 18 13:58:55 1991 AERGDYNAMIC VOLUME DISTRIBUTION
albuterel with sicrocharber Smoothing Level: Coarse
and larger screen

PARAMETERS i DISPERSER CONTROL | AUNDER  SIZE *WNDER  SIZE |
Material : Freon I Disperser Type : QernSaaﬁler | 94 1.22 9% 1,93 |
Density : 1,00 | Heater : I 10% 1,34 60% 1.9% |
Run Length (sec) 9.9 | Purge : ON oo1sg 1,43 6T4 206 |
PMT Voltage (volts) 1100.0 ! I 204 1,51 70% 2.14 |
Laser Intensity 19 | | 234 1.57 73% 2.2 |
Clock Freq (MHz) 40,0 | I 30% 1,64 80% 2.31 |
Sum of channels 88155 | I 354 1.70 iy 2.42 |
Lower Size Linmit 0,10 J b 408 1.73 90% 235 |
Upper Size Linit 4,99 | I 434 1,81 95% 2.7% |
Mean Size 1,88 | GCANS (3 AND 14 COMBINED | 50% .87 I
Standard Deviation 1.28 | BETWEEN 3.0 & 4.0 MICRONS | I
Di4,3) .92 I D32 : 1.81 | Spec surf area: 3.3t sq seter/cc |

UPPER % LOWER % | UPPER ] LORER % | UPPER 4 LONER * | UPPER % LOWER %
SIIE IN  SIE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER I SIZE IN  SIZIE

=

E8B88E8888881%

| 100,00  0.00 86,00 100.00 | 10.00  0.00 860 100.00 | 100 0.74 0.8 0.
I 86.00 0.00 7A00 100,00 | B.60 0,00 7.40 100.00 | 0.8  0.16 0,74 0.
P 7400 0.00 63.00 100.00 | 7.40 0,00  6.30 100.00 | 0.74 0.02  0.63 0.
I 63.00  0.00 35400 100,00 | 6,30 0,00 540 100.00 1 0.63 0.00 0.56 0.
I 5500  0.00 46,00 100.00 | 5.40 0,00 4,60 100.00 | 0.5  0.00 0.4 0,
I 46,00 0,00 40,00 100,00 | 460 0.00 400 100.00 | 0.4  0.00 040 0,
I 40,00 0.00 3400 100.00 I 400 0.00 3.40 100.00 | 0.40 0.00 0.3% 0.
I 3500 0,00 29,00 100.00 | 3.40 197 290 98.03 | 0.3 0.00 0.29 o
I 23.00 0,00 25.00 100.00 1 2.90 9.85 2.0 88.171 0.2 0.00 0.05 0.
I 25,00  0.00 22,00 100.00 | 2,50 1414 2.20 74061 0.25 0.00 0.2 0.
20,00 0,00 180.00 100.00 | 22,00  0.00 18,00 100.00 | 2.20 30.08  1.80 43,951 0.2 0,00 0.18 o,
180.00 0,00 160.00 100,00 | 18,00 0,00 16.00 100,00 | 1.80 16.81 L0 27141 018 0,00 0.16 0.
160.00 0,00 140.00 100,00 | 16,00  0.00 14,00 100,00 | 1.60 14.09 1.40 13031 016 0.00 0.14 0,
140.00 0,00 120.00 100,00 | 14,00 0.00 12,00 100.00 | 1.40 8.58  1.20 447 1 014 0.00 012 0,
120.00 0,00 100.00 100.00 | 12,00  0.00 10,00 100.00 | 1,20 3.5  1.00 0.91 1 012 000 0.10 o
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flerodynamic Diameter (Micrometers)

Directory: c:\micro91891  Run 25 taken on Wed Sep (8 14:41:03 1991  AERODYNAMIC VOLUME DISTRIBUTION

beclosethasone without Ssoothing Level: Coarse
PRRAMETERS I DISFERSER CONTROL | #4UNDER  SIZIE AUNDER  SIZE |
Material : Freon | Disperser Type : QeroSaaﬁler 4 2. 04 554 3,03 |
Density : 1,00 | Heater : ) 4 2.26 0% 3.10 |
Run Length (sec) : 9,9 | Purge ON I 154 2,40 654 .16 1
PMT Yoltage (volts) ; 1100, 0 I I20% 2.51 70% 3.23 |
Laser Intensity H 19 | I 2o 2.61 75% .30 |
Clock Freq (MHz) : 40,0 ! I 304 2.70 80% 3.38 |
Sum of channels : 6273 l I 354 2.78 54 .47 1
Lower Size Lisit : 0,10 I [ 40% 2,89 90% 358 1
Upper Size Lizit : 4,99 | [ 454 2,91 354 L7
Mean Size : 2,93 | GCANS 25 AND 26 COMBINED 1 350 2.97 l
Standard Deviation : .21 | BETWEEN 3.0 & 4.0 MICRONS | i
D{4,3) : 2,96 I Di3,2) : 2.83 | Spec surf area:  2.10 sg meter/cc |
UPPER % LOWER % UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER %
SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIZE UNDER | SIZIE IN  3IIE UNDER

|
I
100,00 0,00 86,00 100,001 10.00 0,00 860 100,00 I 100 002  0.86 0,03
I 86,00 0,00 74,00 100,00 1 8.60 0,00 T7.40 100,00 1 0.86  0.01  0.74 0,02
I 74,00 0.00 £3.00 100,00 1 7,40  0.00 5,30 100,00 1 0,74 0,01 .83 0,01
Poed00 0,00 5400 100,00 1 6,30 .00 5,40 100.00 1 0.63 0,00 U.54F .00
J 3400 0,00 46,00 100,00 1 5,40  0.00 480 100,00 T 0,56  0.00 0.4 0.00
b 46,00 0,00 40,00 100,00 1 4,60 (.00 4,00 100,00 1 0.4 0,00 Q.40  0.00
I 40,00 0,00 34,00 100,00 1 4,00 18,69  3.40 8L 0.0 0,00 0.3  0.00
bo3400 0,00 29.00 100,00 1| 3,40 37,36 2,90 43951 0.3 0,00 089 000
I29.00 0,00 25,00 100.00 1 2,90 2461 2,30 19.341 Q.29  0.00  G.&5 0.0
Po2s.00 000 22,00 100,001 280 10,82 220 8521 0.5 0.00 0.82 .00
220,00 0,00 180.00 100,00 | 22,00 0,00 18,00 100.00 | 2,20 6,38 L8O 2141 0,22 0,00 0,18 0,00
180,00 0.00 160,00 100.G0 | 18,00 0,00 16,00 100,00 | 1,80 .21 Le0 0931 0. 0,00 G016 0,00
160,00 0.00 140,00 100,00 | 16,00 0,00 1400 100,00 | 16O 055 1,40 0,38 1 0.16 000  O.14 0,00
140,00 0,00 120,00 100.00 | 14,00 0,00 12,00 100,00 | 140 026 LE0 014 | 014 0,00 0002 0.00
120,00 0,00 100,00 100.00 1 12,00 0,00 10,00 100,00 | L2000 008 Lo 0,051 01 000 Gt0 0,00



A3—-6

Director'é: ciieicrodl89t  Rum 29 taken on Wed Sep 18 14:48:40 1991  AERODYNAMIC VOLUME DISTRIBUTION
beclomethasone with microspacer osoothing Level: Coarse
with larger screen .

PARAMETERS | DISPERSER CONTROL | #UNDER  SIIE #UNDER  SIZE |
Material : Freon I Disperser Type : QeroSaaﬁler I ¢ 2.07 54 303 |
Density : 1.00 | Heater : I 10% 2.27 p0% 309 |
Run Length (sec) : 9.9 [ Purge : ON I 154 2.41 634 3.16 |
PMT Voltage (volts) : 1100.0 | [ 20% 2,52 70% 3.23 |
Laser Intensity : 19 ! | 25% 2.62 754 3.30 |
Clock Freq (MHz) : 40,0 | I 30% 2.70 80% 3.38 |
Sus of channels : 8120 | | 354 2.78 854 .47 |
Lower Size Limit : 0.10 | [ 40% 2.83 50% .57 |
Upper Size Linit : 4,99 | I 43% 2.91 93% 3.69 |
Mean Size ! 2.9 | GCANS 29 AND 20 COMBINED | 350% 2.97 |
Standard Deviation : 1.20 | BETWEEN 3.0 & 4,0 MICRONS | I
D{4,3) : 2.96 I D3, 2 S 2.87 | Spec surf area:  2.09 sq meter/cc |

UPPER % LOKER % | UPPER 1 LOWER % | UPPFER % LOKER % | UPPER % LOWER %
SIIE IN SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZE IN SIZE UNDER

| 100,00  0.00 86,00 100.00 | 10,00  0.00 8,60 100.00 | 1,00 0,01 0.8  0.01
b 86,00 0,00 74,00 100,00 | 860 0,00 7.40 100,001 0.86 0,01 0.7% 0,01
| 74,00 0,00 53.00 100,001 7.40 0,00 6,30 100,00 1 0.74 0,00 Q.63 0.0l
I 63,00 0.0 3400 100,00 1 6.30 0.00 5.40 100.00 1 0.63 000 0.5 0.00
[ 5400 0,00 46,00 100.00 | 5.40 0.00 460 100.00 1 0.54 0,00 Q.46 0.00
I 46,00 0,00 40.00 100.00 t 460 0.00 4.00 100,001 Q.46 0.00 0,40  0.00
I 40,00  0.00 34,00 100,00 | 4.00 19.05 3.40 80.95! 0,40 0.00 0,34 0.00
I 3400 0,00 29.00 100.00 { 3.40 3b.8%9 2.90 44061 0.3% 0.00 0.29 0.00
I 29.00  0.00 25.00 100,00 ! 2.90 2515 2.50 18911 0.23 0.00 0.25 0.00
I 25,00 .00 2200 100.00 1 250 11.07 220 7.841 0.23 0.00 0.2 0.00
220,00 0,00 180,00 100,00 | 22.00  0.00 18.00 100,00 | 2.20 6.18 1.80 1,661 0.22 Q.00 0.18 0.00
180,00  0.00 160.00 100.00 | 18,00  0.00 16,00 100.00 | 1,80 1,05 160 061 1 0.18 0.00 Q.16  0.00
160.00  0.00 140,00 100,00 | 16,00  0.00 14,00 100,00 I 1.60 0.38 140 0,231 0.16 000 0.14  0.00
140,00 0.00 120,00 100,00 | 14,00  0.00 12,00 100,00 | 1,40 0.19 1,20 0.04 1 0,14 0,00 012 0.00
120,00 0.00 100,00 100.00 I 12,00 0,00 10,00 100,00 | 1,20 0,02 L0 0,031 0.12 0,00 0.10 0,00



a4

Directory: c:\micredt831  Run 27 taken on Wed Sep i3 {4:44:27 1991  AERODYNAMIC VOLUME DISTRIBUTION

beclosethasone with sicrcchanber Smoothing Level: Coarse
PARAMETERS { DISPERSER CONTROL | ¥UNDER  SIiE AUNDER  SIZE |
Material : Freon | Disperser Type : AeroSaspler | K 1,93 354 2.87 |
Density : 1.00 | Heater : b10% 213 60% 2,94 |
Run Length (sec) 9.9 I Purge : ON I 13 2,24 63% 3.00 1
PMT Voltage (volts) : 1100.0 | [ 20% 2.3 T0% 3.06 |
Laser Intensit : 19 i | 254 2,435 754 313
Clock Freq (MHz) : 40,0 | I 304 2.52 804 2.2l
Sul of channels ; 3101 ! | 354 2.59 854 .31
Lower Size Lismit : 0.10 | I 40% 2. 66 90% 3.42 |
Upper Size Lismit : 4,99 ! I 45% 2.73 954 3.57 |
Mean Size : 2.78 | SCANS 27 AND 28 COMBINED | 50% 2.80 !
Standard Deviation : 1,20 | BETWEEN 3.0 & 4 0 MICRDNS } |
D(4,3) : 2.80 I D3, 2.71 | Spec surf area:  2.22 sg seter/ce |
UPPER * LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER %
SIZE IN  SIIE UNDER | SIZE IN  5IZE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER
1 100,00 0,00 86,00 100,001 10,00 0.00 8,60 100,001 L0OO 0,00 0.86 0,00
[ 86,00 0,00 74,00 100,001 8,60 0.00 7.40 100,001 0.8 0,00 0.74 0,00
| 7400  0.00 63.00 100,001 7,40  0.00 6,30 100,001 0.74 0,00 Q.63 0,00
| 63.00 0.00 354.00 100.00 1 6.30 0.00 35.40 100.00 ! 0,63 0.00 0.54 0.00
I 54,00  0.00 46,00 100,00 | 5.40 0.00 4,60 100,00 1 0.34 0.00 0,46 0,00
| 46,00 0,00 40.00 100,00 | 4,60 0,00 400 100,00 ! Q.46  0.00 0.40  0.00
[ 40,00 0.00 34.00 100.00 | 4,00 10,82 3.40 89.181 0,40 0.00 0.3%4 0.00
| 3400 0.00 29.00 100.00 1 3.40 32,00 2,90 9S57.181 0.3% 0,00 0.29 0.00
| 2%.00 0.00 2500 100,001 2.90 28,83 2.50 28.351 0.29 0.00 Q.25 0.00
| 25,00 0,00 22,00 100.001 2,50 1521 220 13.14t 035 0,00 0.2 0.0
220,00  0.00 180.00 100,00 | 22.00 0,00 18,00 100,001 2,20 10.62 1.80 2511 0.2 000 0.18  0.00
180.00  0.00 160.00 100,00 | 18.00  0.00 16,00 100,00 | 1,80 172 L60 0,801 0.18 0,00 Q.16 0.00
160,00  0.00 140.00 100,00 | 16,00  0.00 14,00 100,00 | 1.60 0.64 1,40 Q.15 1 0.6 000 014  0.00
140.00  0.00 120,00 100,00 I 14,00 0,00 12.00 100,00 | 1,40 Q.13 L20 0,021 014 000  0.12  0.00
120.00 0,00 100.00 100,00 | (2,00  €.00 10,00 100,001 120 0.02 1,00 0,001 Q.12 0,00 0.10 0,00
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Directory: c:\micro91891
cromolyn sodium without

fierodynamic Diameter (Micrometens)

Run 19 taken on Wed Sep 18 14:27:13 {991

AERODYNAMIC VOLUME DISTRIBUTION

Swoothing Level: Coarse

PARAMETERS ! DISPERSER CONTROL | 4UNDER  SIZE %UNDER  SIZE |
Material : Freon | Disperser Type : AeroSampler | 34 2.05 504 313 1
Density : 1.00 | Heater : I10% 2.25 60% 326 |
Run Length (sec) : 9.6 | Purge : ON | 154 2.40 po% 3.37 |
PMT Yoltage (volts) : 1100.0 | [ 20% 2.32 70% 32 |
Laser Intensit : 19 I I 25% 2.6 T4 3.62 |
Clock Freq (MHz) : 40,0 I I 30% 2.72 80% 3.74 |
Sum of channels : 266314 | I 33 2.81 854 3.88 |
Lower Size Limit H 0.10 { | 40% 2.90 90% 5,88 |
Upper Size Limit : 4,99 | | 454 2.98 9% 4,92 |
Mean Size : 3.08 | GCANS 19 AND 20 COMBINED | S0% 3.06 ]
Standard Deviation : .27 | BETWEEN 3.0 & 4.0 MICRONS | |
D{4,3) : 3.15 I D3, : 2.97 | Spec surf area:  2.02 sq weter/ce |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER 1
SIZE IN  SIIE UNDER | SIZE IN  SIZE UNDER | SIZE IN  SIIE UNDER 1| SIZE IN  SIIE UNDER |
I 100.00  0.00 86.00 100,00 | 10.00 0.00 8,60 100,00 | 1.00 0.00 0,86  0.00 |
| 86,00 0.00 7400 100,001 8.60 0.00 7.40 100,001 0.86 0.00 078 0.00 |
[ 74,00  0.00 63,00 100,00 0 7.40 0,00  6.30 100.00 1 0.7 0.00 0.63  0.00 |
I 63.00 0,00 54,00 100,001 6,30 0,00 540 100,001 0,63  0.00 0.5 0,00 |
| 54,00  0.00 46.00 100,00 1 5,40 11,70 4,60 88,30 1 0.54 0,00 0.46  0.00 |
I 46,00 0,00 40,00 100,00 | 4,60 0,00 400 88,301 0.46  0.00 0.40  0.00 |
I 40,00 0,00 34,00 100,00 | 4,00 22,37 3.40 65.931 0.40 0.00 0.3%  0.00 |
P3400 0,00 29.00 100,001 3.40 2576 2,90 40,171 0.3%  0.00 (.29 0.00 |
b2%.00  0.00 25,00 100,001 2.9 20.92 2,80 19.251 0.3 0.00 0.25  0.00 |
bo25.00 000 22,00 100,001 230 10,80 220  B.4AS 1t 0.25 000 0.2 0.00 1
220,00 0,00 180.00 100,00 | 22.00 0,00 18,00 100,00 | 2,20 6,93 1.80 .53 1 Q.2  0.00 0,18  0.00 |
180,00 0.00 160,00 100,00 | 18,00 0,00 16.00 100.00 | 180 111 LS50 0.4 1 0.8 0,00 016 0.00 |
160,00 0.00 140,00 100,00 | 16,00 0,00 14,00 100,00 | 1,60  0.37 140 0,051 0.16  0.00 0,14  0.00 |
149,00 0,00 120,00 100.00 | 14,00 0,00 12,00 100,00 | 140 005  L20 0,001 O.14 0,00 @12  0.00 |
126,00 0,00 100,00 100,00 1 12,00 (.00 10,00 100,00 ¢ L3230 000 1,00 0.060 1 Q.12  0.00 0,10 0.00 |



Directory: ci\micro91831  Run 23 taken on Wed Sep 13 14:33:40 1991  AERODYNAMIC VOLUME DISTRIBUTION
cromolyn sodium with eicrospacer Swoothing Level: Coarse
with larger screen

PARAMETERS | DISPERSER CONTROL | 4UNDER  SIIE #UNDER  SIZE |
Material : Freon | Disperser Type : AeroSampler | 54 1.92 0% 2.88 |
Density : 1,00 | Heater : ON b1 2. 10 50% 2,93 |
Run Length (sec) : 5.8 | Purge ; N [t .23 63% 3.01 1
FMT Voltage fvolts) : 1100,0 | Poo20% 2. 34 70% .08 |
Laser Intensity : 19 I [ 23 2.4 734 319 |
Clock Freq (MHz) : 40,0 | boo30% 2,32 80% 3.24 |
Sum of channels : 181076 I I 354 2.60 854 3.33 1
Lower Size Limit : 0.10 ! I 40% 2,67 90% 3.45 |
Upper Size Limit : 4,99 | | 45% 2.73 954 3.60 |
Mean Size : 2.78 | SCANS 23 AND 24 COMBINED | 50% 2.81 ]
Standard Deviation : .21 | BETWEEN 3.0 & 4.0 MICRONS | |
D{4,3) : 2.81 I D32 : 2N | Spec surf area:  2.22 sq seter/cc |
UPPER % LOWER % | UPPER % LONER % | UPPER % LOWER % | UPPER % LOWER %
SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN SIZE UNDER | SIZE IN  SIIE UNDER |
{100,060 0,00 86,00 100,00 1 10,00 0.00  8.60 100,001 0O 0,00 0,86  0.00 |
| 8600 0,00 7400 100001 B8.60 0,00 7.40 100,001 0,8  0.00 0.74 0,00 |
| 74,00 0,00 63,00 100,001 7.40 0,00 6.30 100.001 0.7 0,00 0,63  0.00 |
| 63,00  0.00 54,00 100,001 6,30 0,00 5.40 100,001 0.63 0.00 0.34  0.00 |
| 54,00 0,00 46,00 100,001 S5.40 0,00 460 100,001 0.34 0,00 Q.46 0,00 !
I 46,00 0,00 40,00 100,00 |  4.60 0.00 400 100,00 1 Q.46 0.00 0.40  0.00 |
| 40,00 0.00 34,00 100,00 | 400 12,01 3.40 87.99 1 0.4 0.00 0.34  0.00 |
| 3400 0,00 29.00 100,00 | 3.40 31,50 2,90 56,491 0.3%8 0.00 Q.29  0.00 |
[ 29.00 0,00 2500 100,001 2.90 27.80 2.50 28701 0.29 0.00 0.25 0.00 |
{2500 0,00 22,00 100,001 2.30 1514 220 13361 0,35 0.00 0.22  0.00 |
220.00 0,00 180,00 100,00 { 22,00 0.00 18.00 100.00 I 2.20 10.3 1,80 2971 0.2 Q.00 0.18 0,00 1
180,00  0.00 160,00 100,00 | 18,00 0,00 16,00 100,00 1 180 2,00 1,60 0,981 0.18 0.00 0.16  0.00 |
160,00  0.00 140,00 100,00 | 16.00  0.00 14,00 100,00 | 1,60 Q.77 1.4 0.21 1 016 000 0.14  0.00 |
140,00 0,00 120,00 100,00 | 14,00 0,00 12,00 100.00 | 1,40 0,19 L,20 0,021 014 000 012 0.00 |
120,00 0,00 100,00 100,00 1 1200  0.00 10,00 100,00 | 20 0.02 L00 0,00t 012  0.00  0.10  0.00 |
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Directory: c:imicrodl851  Run 21 taken on Wed Sep 18 14:30:36 1991

AERODYNAMIC VOLUME DISTRIBUTION

crosolyn sodiuw with sicrochasber Ssoothing Level: Coarse
PARAMETERS | DISPERSER CONTROL | %NDER  SIIE NDER  SIZE |
Material : Freon ! Dlsgerser Type AeroSampler | 3% 1.97 So% 2.86 |
Density : 1.00 I Hea I 104 2.14 60% 2.9 i
Run Length (sec) 9,7 | Purge ON b 19% 2.26 bS% 2.99 |
PMT Voltage (velis) 1100.0 | b 20% 2.3b 0% 3.05 |
Laser Intensit 19 } I 2 2.45 7a% .12 1
Clock Freq {MHz) 40.0 | b 30% 2.33 80% 3.20 |
Sus of channels : 210619 ! I 3ok 2.60 85X 3.29 |
Lower Size Limit : 0.10 ] 1 40% 2.67 90% .41 |
Upper Size Linit H 4,99 | I 45% 2.73 95% 3.3 |
Mean Size : 2.78 | SCANS 21 AND 22 COMBINED | 50 2.80 I
Standard Deviation : 1.20 | BETWEEN 3.0 & 4.0 MICRONS | |
D{4,3) : 2.80 b DG,2) : 2.7t | Spec surf area:  2.21 sq meter/cc |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER LI
SIZE IN  SIIE UNDER | SIZE IN  SIIE UNDER | SIZE IN SIIE UNDER | SIZE IN  SIIE UNDER I
| 100,00 0,00 86,00 100,00} 10,00 0.00 8,60 100,001 1.00 0,00 0.8 0.00 |
| 86,00 0.00 7400 100.00 1 B.,60 0,00 7.40 100,001 0.8 000 0.74 0.00 |
I 74,00  0.00 63.00 100,001 7.40 0.00 6,30 100,001 0.74 0,00 0.63 0.00 |
| 63.00 0,00 54,00 100,001 6.30 0.00 5,40 100.001 0.63 0.00 0.5%4 0.00 |
| 54,00 0,00 46,00 100,001 5.40 0.00 460 100,001 0.54 0,00 0.46  0.00 |
| 46,00 0.00 40,00 100.001 460 0.00 400 100.00 1 0.4  0.00 0.40 0.00 |
| 40,00 0.00 3400 100,001 4,00 10,28 3,40 89.721 0.4 000 0.3% 0.00 |
| 3400 0.00 29.00 100.00 1 3.40 3173 290 5.991 0.3 000 0.29 0,001
| 29.00 0,00 25.00 100,00 | 2.90 29.76 2.30 28241 0.29 0.00 0.25 0.00 |
| 25.00 0.00 22.00 100,001 2.50 16,01 2,20 12231 0.2 0.00 0.22 0.00 |
220,00 0,00 180,00 100,00 1 22,00  0.00 18,00 100,00 | 2.20 10.03 1.80 2201 0.22 0.00 0.18 0.00 |
180.00  0.00 160,00 100.00 | 18,00 0.00 16,00 100,001 1.80 .60 1,60 0,601 0.18 0.00 0.16  0.00 |
160,00 0,00 140.00 100.00 | 16,00 0.00 14,00 100,00 1 1,60 0.52- 1.40 0,071 0.16 0,00 0.14 0.00 |
160,00 0,00 120,00 100.00 | 14,00 0.00 12.00 100.00 | .40 0,07 L.20 0.001 0.1 Q.00 Q.12 0.00 !
120.00 0,00 100.00 100,00 | 12,00 0,00 10,00 100,00 [ .20 0,00 L0GO 0001 0.2 0.00 0.10 0.00 |
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Directory: ci\aicro91891  Run 31 taken on Wed Sep 18 14:57:08 1991  AERODYNAMIC VOLUME DISTRIBUTION

flunisolide without Smoothing Level: Coarse

PARAMETERS I DISPERSER CONTROL | 4UNDER  SIIE %UNDER  SIZE |
Material : Freon | Disperser Type : QernSaaﬁler -7 ) 1.86 354 2.8 |
Density : 1,00 | Heater : I 104 2.05 0% 2.92 |
Run Length (sec) : 9.8 | Purge : ON | 154 2.18 534 2.99 |
FMT Voltage (volts) : 1100.0 I I20% 2.30 70% 3.06 1
Laser Intensity : 19 I | 25% 2.39 75 .14
Clock Freq (MHz) : 40,0 | I 30% 2.48 80x% .22 |
Sum of channeis : 186222 f I 2.5 7 3.32 |
Lower Size Limit : 210 | I 40% 2.64 90% .44 |
Upper Size Liait : 4,99 | [ 454 2.7 954 3.60 |
Mean Size : 2.73 [ GCANS 31 AND 32 COMBINED | 350% 2.78 [
Standard Deviation : 1.22 | BETWEEN 3.0 & 4.0 MICRONS | |
Dia,3) : 2.78 b D3, 2) : 2.67 | Spec surf area:  2.23 sq seter/cc |

UPPER * LOWER % UPRER % LOWER % | UPPER % LOWER % | UPPER

! LOWER %
SIiE IN  SIZE UNDER | SIIE IN  SIIE UNDER | SIZE IN  SIIE UNDER 1 SIZE

N SIIE UNDER

o

160.00  0.00 86.00 100,00 1 10.00 0,00  8.60 100.00
86,00 0,00 74,00 100.00 8.0  0.00  7.40 100.00
74,00 0,00 63,00 100.00 7.40 0,060 6,30 100.00 |
63,00  G.00 3400 100,00 6,30 0,00 5,40 100.00
34,00 0,00 46,00 100.00 3.40 0,00 4,60 100,00
46,00 0,00 40,00 100,00 4,60 0,00 400 100.00

E | 00 000 0.8 0.00 1
| | .
l |

1 |

i |

| 40,00 0.00 3400 100,00 | 400 11.63  3.40 88.57

| }

: |

| :

| |

i {

| l

i i

t |

|
| 8 0,00 074 0.00
| 76 0,00 063 0.00
booGbd 0000 034 000
o034 0,00 G460 0.00
bo0ud6 0,00 0,40 0.00 1
o040 000 0,38 0,00

2500 0,00 29,00 100.00 2,90 358.2% 1 0.3 0.0 0.2 0,00

29.00 0,00 23,00 100,20 |

25,00 0,00 2200 100,00 i

22,00 0,00 18,00 100.00 i

16,00 0,00 16,00 100,00 !

16,00 0,00 14,00 100,00 |

14,00 0,00 12,00 100,00 i

1200 0,00 10,00 100,00 i

h
E
G
&
o
(=)

30 26,95 2,30 3135 &3 i 023 0.00
250 13063 220 15,69 | 25

2.20  11.8% 1,80  3.80 i
1,80 .49 a0 L3l
1,60 100 L40 0.3
L4 0.2 .20 0,04 |
L2 0,04 100 0,00

220,00 0.00 180,00 100,00
160,00 0,00 150,00 100,00 |
160,00 0,00 140,00 100,00
140,00 0,00 120,00 100,00
120,00 000 100,00 100,00

0,22 0,00 18 0,00
0,18 0,00 Q16 0.00
a6 000 0014 000
0.0 0000 00l 0,001
iz 000 G610 600

G5 a0tz GO0



Directory: ci\microd1831  Run 37 taken on Wea Sep 18 15:09:09 1991

flunisolide with microspacer
with larger screen

AERODYNAMIC VOLUME DISTRIBUTION

Smoothing Level: Coarse

PRRAMETERS I DISFERSER CONTROL | #UNDER  SIZE *NDER  SIZE |
Material : Freon I stgerser Type : AeroSas &aler | Tk 1,78 304 2.79 |
Density : 1,00 { Hea : [ 10% 1.97 0% 2.8 |
Run Length (sec) : 9.7 | Purge H [ 154 2.10 6% 2.93 |
PMT Voltage (volts) : 11000 ! [ 20% 2.22 70% 3.00 |
Laser Intensity : 19 | < 2,32 7ok 3.08 |
Clock Freq (MHz) : 40,0 | | 304 2.41 80% 3.16 |
Sum of channels : 178665 | I 35% 2.49 854 3.26 |
Lower Size Limit : 0. 10 I I 40% 2.97 90% 3.38 |
Upper Size Limit : 4,99 ] | 45% 2.64 95% 335 |
Mean Size : 2.68 | SCANS 37 AND 38 COMBINED | 30% 2.72 ]
Standard Deviation : 1.23 | DBETWEEN 3.0 & 4.0 MICRONS | ]
Di4,3) : 2.1 i D32 : 2,60 | Spec surf area: 2.3l sq meter/cc |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOKER % 1 UPPER % LOWER 1
SIZE N BIIE UNDER | SIZE IN  SIZIE UNDER | SIZE IN  SIIE UNDER | SIIE IN  SIZE LUNDER |
1 100,00 0.00 86.00 100,00 | 10,00 0.00  8.60 100.00 I .00 0,00 0,86 0.00 |
! 86,00  0.00 74,00 100,00 | B8.60 0.00 7.40 100,00 | 0.86 0,00 0.74  0.00 |
| 74,00 0,00 63,00 100,00 | 7.40 0,00 6.30 100.00 1 0,74 0,00 0.63  0.00 |
| 63.00 0.00 54,00 100.00 | 6,30 0.00 5.40 100,00 f 0.63 0.00 0.34  0.00 |
| 54,00 0,00 46,00 100,00 | S.40 0,00 450 100,001 0,54 000 Q.46 0.00 |
| 46,00 0,00 40,00 100,00 | 460  0.00 400 100,001 0,46  0.00  0.40  0.00 |
| 40,00 0,00 34,00 100.00 | 400 9.25 340 90.75 1 0.40 0.00 0.3&  0.00 |
| 3400 0,00 29.00 100.00 | 3.40 27.89 290 62.851 0.34 0.00 0,239  0.00 |
b 29,00 0,00 25.00 100,00 1 290 2717 250 35.681 0.9 0.00 0.285  0.00 |
| 25,00 0,00 22,00 100.00 1 250 1651 220 19171 0.8 0.0 0.2  0.00 |
220,00 0,00 180.00 100.00 | 22.00 0.00 18.00 100.00 | 2,20 13,71 180 S.461 0.2 0,00 0.18 0,00 |
180.00  0.00 160,00 100.00 | 18.00  0.00 16,00 100,00 | 1.80 3.4 1.60 2.04 1| 0.18 0.00 0.16  0.00 |
160.00 0,00 140.00 100.00 | 16,00  0.00 14,00 100,00 | 160 152 L40 0,521 016 000 014 0.00 |
140,00 0,00 120.00 100,00 | 14,00 0.060 12,00 100.00 I 1,40  0.44 120 0,081 0.14 000 0.12  0.00 |
120.00 0.00 100.00 100.00 | 12,00  0.00 10.00 100,00 | 1,20 0.08 1,00 0,001 0,12 Q.00 0.10 0,00 |
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flunisolide with micraochanper

AERODYNAMIC YOLUME DISTRIBUTION

Ssoothing Level: Coarse

PARAMETERS i DISPERSER CONTROL | %UNDER  SIZE AUNDER  SIZE |
Material . Freen | Disperser Type : ﬁeroSaaﬁler ' 4 .82 Jo% 2.76 |
Density : 1,00 | Heater : I10% 1.99 6% 2,83 |
Run Length {sec) 5.7 | Purge ON I 154 2.1l 634 2.90 |
PMT Voltage (voits) 1100.0 ! I 204 2.22 70% 2,97 |
Laser Intensity 19 | | 254 2.31 734 3.04 i
Clock Freq (MHz) 40,0 | | 30% 2,40 80% L2 |
Sun of channels 221521 | I35 2.47 5% .22 |
Lower Size Limit 0. 10 | I A0% 2.5 90% .34
Upper Size Linit 4,99 I b 434 2,62 93% .80
Mean Size 2.67 | SCANS 33 AND 34 COMBINED | S04 2.69 !
Standard Deviation 1,22 | BETWEEN 3.0 & 4,0 MICRONS | I
D4, 3) 2.70 I Dig,2) : 2.59 | Spec surf area:  2.32 sg meter/cc |
UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER % | UPPER % LOWER |
SIZE (N SHE UNDER | SIZE IN  SIIE UNDER 1 SIZE IN SIIE UNDER | SIZE IN  SIZE UNDER |
| 100,00 0,00 86,00 100,00 1 10.00  0.00 8.60 100,001 LOO 0,00 0.86  0.00 |
| 86,00 0.00 7400 100,001 B.60 0.00 7.40 100,001 0.8 0,00 074 0,00 |
| 74,00  0.00 63.00 100,00 | 7.40 0,00 6.30 100,001 0.7% 0.00 0,63 0.00 |
| 63,00  0.00 54,00 100,00 | 6,30 0,00 5,40 100.00 1 0,63 0.00 0.54 0,00 |
| 54,00  0.00 46,00 100,00 | 5.40 0,00 460 100,001 0.54 0.00 0.4  0.00 |
| 46,00 0,00 40,00 100,00 1 460 0.00 400 100,001 0.4 0,00 0.40  0.00 |
I 40,00  0.00 3400 100,001 400 7.99 340 92,01 1 0.40 0,00 0.34  0.00 |
| 3400 0,00 29.00 100,00 | 3.40 26,82 2.90 65.191 0.3% 000 0.29 0.00 |
| 29.00 0.00 25.00 100.00 1 2.90 28.36 250 36631 023 000 0.E  0.00 |
[ 25.00 0,00 22.00 100,00 1 2.5 17.38 220 19,031 0,23 0.00 0.22  0.00 |
220,00 0,00 180.00 100,00 | 22,00  0.00 18,00 100,00 | 2.20 144l 1,80 4641 022 0.00 018  0.00 |
180,00 0,00 160.00 100.00 | 18,00  0.00 16,00 100.00 1 1,80 3.16 1,60 1,481 0,18 0.00 0.16  0.00 |
160,00  0.00 140,00 100,00 1 16,00 0,00 1400 100,00 1 1,60 117 .40 0,311 016 000 0.1 0.00 |
140,00 0,00 120.00 100,00 1 14,00 0,00 1200 100,00 | 1,40 0.29 120 Q021 O0.14  0.00 0,12 0.00 |
120.00  0.00 100,00 100,00 | 12,00  0.00 10,00 100,00 1 1,20 0.02 16O 0,001 0.2 000 0,10  0.00 |



