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1.1 To test the performance of Rossmax NB60Q nebulizer

2.0 Equipment List
2.1 Rossmax NB60Q Nebulizer*2
2.2 Rossmax Nebulizer kit*2
2.3 Malvern Spraytec particle size analyer
2.4 Marple 298 Cascade Impactor
2.5 Chroma 61602 Programmable AC Source
2.6 Shimadzu AUW120D microbalance
2.7 A.P. Buck, Inc. Libra Plus LP-5 sampling pump
2.8 SSIP51-6BarS-A-MD-20mA pressure meter
2.9 Golden Mountain Enterprise Co. Ltd. F33L0096 flow meter
2.10 Humidity/Temperature Meter
2.11 Taiwan Biotech Co., Ltd 0.9% Saline solution
2.12 Atrovent Ipratropium Bromide
2.13 Atrovent Flixotide
2.14 AstraZeneca Terbutaline Sulphate
2.15 Ventoline (2.5mg) Salbutamol/Sulphate
2.16 Casio Timer

3.0 Testing Items
3.1 Aerosol Particle Size Distribution Testing(By Malvern Spraytec)
3.2 Aecrosol Particle Size Distribution Testing(By Marple 298 Cascade Impactor)
3.3 Nebulization Rate Testing(Including drugs testing)
3.4 Residual Volume Testing
3.5 Reliability Test

4.0 Testing Procedure
4.1 Aerosol Particle Size Distribution Testing(By Malvern Spraytec)
4.1.1 Each sample should be tested with 2.5ml 0.9% saline solution for 3 minutes.
4.1.2 Add 2.5ml 0.9% saline solution into the nebulizer kit,
4.1.3 Connect the nebulizer kit with NB60Q and put at the testing site, the nebulizer
kit’s outlet must be kept at 3.0 cm from the laser beam.
4.1.4 Start recording Spraytec for more than 15 secs, then start NB60Q for testing.
4.1.5 After 3.0 minutes have been reached, stop the NB60Q and then stop Spraytec.
4.1.6 Checks Spraytec records

esting site

Fig 1. Malvern Spraytec and T
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4.2 Aerosol Particle Size Distribution Testing(By Marple 298 Cascade Impactor)

4.2.1 Each sample should be tested with 2.5 ml 0.9% saline solution.

4.2.2 Add 2.5 ml 0.9% saline solution into the nebulizer kit, measure the weight before
and after the testing.

4.2.3 Connect suction and sampling pumps to the cascade impactor testing module as
see in the Fig 2.

4.2.4 Connect the nebulizer kit with NB60Q and connect the nebulizer kit outlet to
cascade impactor inlet.(Fig 2.)

4.2.5 The suction and sampling pumps are turned on and allowed to stabilize at
required flows.

4.2.6 Finally start the NB60Q.(Sampling times can be varied for different nebulizers to
allow for maximum deposit on each stage without coverloading stages.

4.2.7 After sampling for the required time, NB60Q is switched off, followed a few
seconds later by the sampling pump and then the suction pump.

4.2.8 Dismount the cascaade impactor from the testing module

4.2.9 Dismantle the impactor and determine the amount of NaCl on the individual
stages of the impactor, the input connection and the outlet filter.

Cascade filter

impactor

filter

Sampling
pump

Fig 2. Cascade Impactor and Testing setup

4.3 Nebulization Rate Testing(Including Drug Testings)

4.3.1 Each sample should be tested with 2.0 ml 0.9% saline solution, Atrovent
Ipratropium Bromide, Atrovent Flixotide, AstraZeneca Terbutaline Sulphate and
Ventoline (2.5mg) Salbutamol/Sulphate for 1 minutes.

4.3.2 Add 2.0ml 0.9% saline solution/drugs into the nebulizer kit, measure the weight
before and after the testing.

4.3.3 Connect the nebulizer kit with NB60Q and then start NB60Q for testing.

4.3.4 After 1.0 minutes have been reached, stop the NB60Q

4.3.5 Calculates how many weight of the solution/drugs have been nebulizered

4.4 Residual Volume Testing
4.4.1 Each sample should be tested with 2.0ml 0.9% saline solution and nebulized till
the bottle is empty.
4.4.2 Add 2.0ml 0.9% saline solution into the nebulizer kit, measure the weight before
and after the testing.
4.4.3 Connect the nebulizer kit with NB60Q and put at the testing site,
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4.4.5 Shakes the nebulizer kit one or two times during nebulizing if there has large
droplet stick on the wall inside the nebulizer kit.

4.4.6 After the nebulizer kit is empty, stop NB60Q and measure the mass of the tested
bottle

4.4.7 Calculates the Residual Volume

Reliability Test

4.5.1 Connect the tested NB60Q with a N1 nebulizer bottle as loading.

4.5.2 Set a timer to control power on(10 minutes)/off(10 minutes) of tested NB60Q to
repeat the working cycle as test specification request.

4.5.3 Before life test, and after every cumulative 100 working hours, check and record
the working pressure, working flow, current draw and the nebulization

performance.
5.0 Testing Results
5.1 Aerosol Particle Size Distribution Testing(By Malvern Spraytec)
NB6OQ | Model | S| Dyio | DvS0 | Dvoo | SMD | SR
1 1.903 3.967 7.918 3.386 4.161
2 1.908 3.989 7.990 3.400 4.188
Open 3 1.892 3.965 7.948 3.376 4.201 Fig 3
Mean 1.901 3.974 7.952 | 3.387 4.183
Sample 1 Std Dev | 0.008 0.013 0.036 0.012 0.020 .
1 1.743 4.182 9.535 3.352 5.470 Fig4
2 1.802 4.356 9.924 3.474 5.507
Closed 3 1.905 4.793 11.420 | 3.731 5.995
Mean 1.817 4.444 | 10.293 | 3.519 5.657
Std Dev | 0.082 0.315 0.995 0.193 0.293
1 2.074 4.101 7.811 3.574 3.766
2 2.070 4.056 7.656 3.547 3.699 Fig 5
Open 3 2.122 4.180 7.908 3.646 3.727
Mean | 2.089 4.112 7.792 3.589 3.730
Sample 2 Std Dev | 0.029 0.063 0.127 | 0.051 0.034
1 1.950 4.310 9.120 3.591 4.677
2 1.972 4.393 9.356 3.648 4.744
Closed 3 1.933 4.239 8.901 3.544 4.605 Fig 6
Mean 1.952 4.314 9.126 | 3.594 4.675
Std Dev| 0.020 0.077 0.228 0.052 0.070
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Malvern
Average Particle Size Distribution 2013 Dec B - 10:31:05
{avarage size distibution, weighled)
20131206 smaa'Exp 001 - 2013 Dec Blvarages\NBS0D 01 Open_ 031 1.psd
Sampla : NBEOQ_01_Opan_03
Starts7 {s):: +1:00(s)
Standard Values:
Trans =926 (%) Cw{10) = 1.892 {pm) Span = 1527
v = 04618 (FPM) Dv{50) = 3965 (pm) C{3)[2] = 3.376 (pm)
584 = 1.777 (mfec) Crvi{80) = 7.948 (pm) Cl4]{3] = 4522 [um)
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Particle Diameter (pm)

Size (pm)| %V < %V __ | Size (um)| %V < % V__ | Size (pgm)]| % V< %V
0.117 0.00 .00 261 | 21786 7.03 5412 | 10000 0.00
0.136 0.00 0.00 293 | 3025 848 | 6310 | 10000 0.00
0.158 0.00 0.00 341 | 3990 965 7356 | 10000 0.00
0.185 0.00 0.00 398 | 5027 10.37 8577 | 10000 0.00
0.215 0.00 0.00 464 | 6077 1050 | 10000 | 10000 | 000
0.251 0.00 0.00 541 | 7077 1000 | 11653 | 100.00 0.00
0.293 0.00 0.00 631 | 7966 889 | 13594 | 10000 0.00
0.341 0.00 0.00 736 | 8699 733 | 158.49 | 100.00 0.00
0.398 0.00 0.00 A58 | 9253 554 | 18479 | 10000 0.00
0.464 0.00 0.00 1000 | 9630 377 | 21544 | 10000 | o000
0.541 0.00 0.00 1166 | o854 224 | 25119 | 10000 0.00
0.631 0.00 0.00 1359 | 9963 109 | 20287 | 10000 0.00
0736 | 000 0.00 1685 | 9999 036 | 34146 | 10000 0.00
0.858 000 | 000 1848 | 100.00 001 | 39811 | 100.00 0.00

1.00 0.26 0.26 2154 | 10000 000 | 46416 | 10000 0.00
1.17 1.06 0.80 2512 | 100,00 000 | 54117 | 10000 0.00
1.36 265 1.59 2029 | 100.00 000 | 63096 | 100.00 0.00
168 | 529 | 264 3415 | 10000 | 000 | 73564 | 10000 | 000
1.85 9.26 3.96 30.81 | 100,00 000 | 85770 | 10000 0.00
25| 1473 5.47 46.42 | 100.00 0.00 | 1000.00 | 100.00 0.00

Fig 3. Sample 1 testing result (Valve fully open)
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Malvern

Average Particle Size Distribution 2013 Dec B - 10:37:25

{avarage siza dislribution, waighlad)

20131206 smea'Exp 001 - 2013 Dac Blhveragas\NBS0G 01_Closad 011 1.psd

Sample : NBE0Q_01_Closad 01

Start+9 (=) 0 =1:00 ()

Standard Values:

Trans =93.8 (%) Co{10) = 1.743 (um) Span = 1.863

Cv=10.3713 (PPM) Dw{50) = 4. 182 {um) D{3jj2] = 3.352 {pm)

S84 = 1.790 {m*foc) O30 = 9.535 (pm) D{4]{3] = 5167 {pm)
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Particle Diameter (pm)

Size (pm)| %V < %V | Size um)| % V< %V _ | Sizeym)| % V< %V
0.117 0.00 0.00 251 | 2208 6.23 5412 | 0904 0.06
0136 | 0.00 0.00 293 | 3025 727 | e310| 9996 | 002
0.158 0.00 0.00 341 | 3839 8.14 7356 | 99.97 .01
0.185 0.00 0.00 398 | 4713 8.74 8577 | 99.98 0.01
0.215 0.00 0.00 464 |  56.11 898 | 10000 | 9998 0.01
0.251 0.00 0.00 541 | 6493 8.82 | 11650 | 9999 0.01
0.293 0.00 0.00 6.31 | 7317 8.24 | 13594 | 100.00 0.00
0.341 0.00 0.00 7.36 | 8048 730 | 15849 | 100.00 0.00
0.398 0.00 0.00 858 | 8657 610 | 18479 | 100.00 0.00
0.4614 0.00 0.00 1000 |  91.34 477 | 21544 | 10000 | 000
0.541 0.00 0.00 1166 | 9481 347 | 25148| 100.00 0.00
0.631 0.00 0.00 1359 | o712 231 | 29287 | 100.00 0.00
0.736 0.05 0.05 15.85 | 9851 139 | 34146 | 100.00 0.00
0.858 0.41 0.36 1848 | 99.24 073 | 39841 | 100.00 0.00

1.00 1.21 0.80 2154 | 9956 0.32 | 46416 | 100.00 0.00
117 258 1.37 2512 | 9985 0.10 | 54147 | 100.00 0.00
1.36 468 2,08 2929 | 9968 002 | 63096 | 100.00 0.00
158 | 765 2.97 3415 | 9969 0602 | 73564 | 100.00 0.00
185 | 1164 3.99 3981 | 9977 008 | 85770 | 100.00 0.00
215  16.75 5.11 46.42 |  99.88 0.11 | 1000.00 | 100.00 0.00

Fig4. Sample 1 testing result (Valve Closed)



rossmax

Malvern
Average Particle Size Distribution 2013 Dec G - 10:52:42
{avarage size distibution, weaighted)
20131206 smeaiExp 002 - 2013 Dac Shverages\NBSOG_02_Opan_02 1 1.psd
Sample : NBE0GQ_02_Opan_02
Start+d {s)  +58 (s
Standard Values:
Trans = 89.9 (%) Dw{10) = 2.07 {pm) Span= 1.377
Cv = 06841 (PPM) Cv{50) = 4.056 {pm) D{A[2] = 3547 [pm)
554 = 1.682 (mifoc) Dwi{@i0) = 7.655 [um) C{4][3] = 4 528 {um)
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Particle Diameter (pm)

Size um)| %V < % V__ | Size (im)| %V < % V_|Size pm)| %V < YoV
0.117 0.00 0.00 251 | 1833 6.86 54,12 | 100,00 0.00
0.136 0.00 0.00 293 | 2703 8.71 6310 | 100.00 0.00
0.158 0.00 0.00 341 | 4730 | 1027 7356 | 100.00 0.00
0.185 0.00 0.00 308 | 4859 | 1129 8577 | 100.00 0.00
0.215 0.00 0.00 464 | 6014 1155 | 10000 | 100.00 .00
0.251 .00 .00 541 7111 1097 | 11658 | 100.00 0.00
0.293 0.00 0.00 631 | 8071 960 | 13594 | 10000 0.00
0.341 0.00 0.00 7.36 | BB.37 767 | 15849 | 10000 0.00
0.398 0.00 0.00 858 | 9388 550 | 18479 | 10000 0.00
0.464 .00 .00 10.00 | 97.34 346 | 21544 | 10000 0.00
0.541 0.00 0.00 11.66 | 9918 182 | 25118 | 100.00 0.00
0.631 0.00 0.00 1350 | 9987 071 | 29287 | 10000 .00
0.736 .00 .00 15.85 | 100.00 013 | 34146 | 10000 0.00
0.858 0.00 0.00 18.48 | 100.00 000 | 39811 | 10000 0.00
1.00 0.0 0.0 2154 | 10000 000 | 46416 | 100,00 0.00
1.17 0.33 0.32 2512 | 10000 000 | 54117 | 10000 0.00
1.36 1.27 0.94 2029 | 10000 000 | 63096 | 10000 .00
1.58 3.19 1.92 34.15 | 100.00 000 | 73564 | 100.00 0.00
1.85 6.48 3.28 3081 | 10000 000 | B5770 | 100.00 0.00
215 [ 1146 4.98 46.42 | 10000 0.00 | 100000 | 100.00 0.00

Fig 5. Sample 2 testing result (Valve fully open)
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Malvern

Awverage Particle Size Distribution 2013 Dec G - 10:57:07

{avarage siza distribution, waighted)

20131206 2maa'Exn 002 - 2013 Daec BAvaragas\NBE0Q_02_Closad 03 1 1.psd

Sample : NBS0Q 02 Closed 03

Start+11 (=1 +1:00 (5]

Standard Values:

Trans = 90.6 (%) Dv{10) = 1.933 {pm) Span = 1.644

Cw = 06201 (PPM) Dw{50) = 4.239 {um) Di3[2] = 3544 (pm)

SSA = 1.693 {mifcc) Cv{B0) = 8,901 {um) D[4]{3]= 493 (pm)
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Farticle Diameter (pm)

Size (um)| %V < % V__| Size (pm)| %V < % V__|Size (pm)| % V< %V
0117 0.00 0.00 251 | 20.00 6.34 5412 | 10000 0.00
0.136 0.00 0.00 293 | 2765 7.65 63.10 | 10000 0.00
0.158 0.00 0.00 341 | 3642 8.77 73.56 | 100.00 0.00
0.185 0.00 0.00 398 | 4597 9.56 85.77 | 10000 0.00
0215 | 000 000 464 | 5586 942 | 10000 | 100.00 0.00
0.251 0.00 0.00 541 | @557 970 | 11658 | 10000 0.00
0.293 0.00 0.00 631 | 7455 898 | 13594 | 100.00 0.00
0.341 0.00 0.00 736 | 8237 782 | 15849 | 10000 0.00
0.398 0.00 0.00 858 | BAT1 634 | 18479 | 10000 0.00
0.464 0.00 0.00 10.00 | 93.46 475 | 21544 | 100.00 0.00
0.541 0.00 0.00 1166 | 9669 323 | 25118 | 100.00 0.00
0.631 0.00 0.00 1358 | 98.63 194 | 29287 | 10000 0.00
0736 | 000 000 | 1585| o060 | 098 | 34146 | 10000 0.00
0858 0.00 0.00 1848 | 9996 036 | 39811 | 10000 0.00

1.00 0.27 0.27 2154 | 100.00 004 | 46416 | 10000 0.00
117 1.05 079 2512 | 100.00 000 | 54117 | 10000 0.00
1.36 257 1.52 2929 | 100.00 000 | 63096 | 10000 0.00
158 | 505 247 | 3415| 10000 | 000 | 73564 | 10000 0.00
1.85 869 3,64 3981 | 100.00 000 | B857.70 | 100.00 0.00
215 | 1385 4.96 46.42 | 100.00 0.00 | 1000.00 | 100.00 0.00

Fig6. Sample 2 testing result (Valve Closed)
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5.2 Aerosol Particle Size Distribution Testing(By Marple 298 Cascade Impactor)
Tested with 0.9% saline solution
MMAD=2.497 ytm

FPD(Fine Particle Dose)=76.31%(particle size less than 5.0 1z m)
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Fig 7. Aerodynamic particle size distribution

5.3 Nebulization Rate Testing(Including Drug Testings)

Atrovent Atrovent AstraZeneca |Ventoline(2.5mg)
NB60Q 0.9% Saline Ipratropium Flixotide Terbutaline Salbutamol/
Bromide Sulphate Sulphate
Open | Closed| Open |Closed| Open |Closed| Open |Closed| Open | Closed
ml/min 0.255| 0.122] 0.263| 0.115] 0.268| 0.108] 0.249, 0.110] 0.253 0.129
Dv(50) um| 4.430| 4.831| 4.721| 4.932| 4.855| 5.003| 4.777| 4.983| 4.562 4.487
5.4 Residual Volume Testing
Sample 1 Sample 2
Valve(Fully Open/Closed) Open | Closed | Open Closed
Residual Volume (ml) 0.63 0.66 0.64 0.65

5.5 Reliability Test

After hr |Neb Rate, ml/min Particle size/MMAD, um
0 0.29 2.43

100 0.26 2.77

200 0.27 2.53

300 0.26 2.53

400 0.28 2.68
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