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[57] ABSTRACT 

A disposable package, tape, and cassette are provided which 
makes it possible to hold and disperse therefrom liquid, 
?owable formulations including aqueous formulations 
(solutions or dispersions with particles less than 0.25 
microns in diameter) of a pharmaceutically active drug. in 
one embodiment formulation is packaged in individual 
dosage unit containers which containers are preferably inter 
connected. The package is designed to be integrated into a 
cassette which can be loaded into a dispersing device 
capable of individually opening dosage unit containers and 
aerosolizing the contents through a porous membrane, into 
a mouth piece on the cassette, for delivery to a patient. In 
addition to and alongside of each porous membrane, the 
package may include one or more openings through which 
air is forced in order to aid in avoiding the accumulation of 
aerosolized particles. The package may be con?gured so that 
the formulation is held in a container not positioned directly 
vertical to and below the porous membrane, thus making it 
necessary to channel formulation horizontally to the porous 
membrane and making it possible to include a vibrating 
mechanism directly below a chamber covered by the porous 
membrane. Release of aerosolized drug is breath actuated 
based on simultaneous measurements of inspiratory flow 
and volume so as to provide for repeatable dosing of drug to 
the patient. 

17 Claims, 17 Drawing Sheets 

WATSON LABORATORIES, INC. , IPR2017-01621, Ex. 131, p. 1 of 39f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5,544,646 
Page 2 

U.s. PATENT DOCUMENTS 4,852,582 8/1989 P611 ....................................... ..128/716 
4,877,989 10/1989 Drews et al. 128/200.16 

3,658,059 4/1972 Steil ...................................... .. 128/173 4,896,332 H1990 Hewlett 239/322 
3,757,782 9/1973 Aiken ................................. .. 222/5413 4,926,352 5/1990 201mm etal 123/200 23 
3,812,854 5/1974 Michaels 91 a1- ---- -- 128/194 5,033,463 7/1991 COCOZZZI ......... .. 128/203.21 

3,814,297 6/1974 Warren ---------- -- ZZZ/40213 5,114,240 5/1992 Kindt-Larsen 61 a1. ........... .. 222/5413 

3,826,413 7/1974 Warren ZZZ/40213 5,134,993 8/1992 van der Linden et a1. ...... .. 128/20016 
3,861,386 1/1975 1191989191 128/200-16 5,152,456 10/1992 ROSS 6131. ............. .. .. . 

3,991,304 11/1976 Hillsman 235/151-34 5,348,191 9/1994 Dekeyser ........................... .. 222/5414 
4,090,642 5/1978 Baker ................................. .. 222/5413 

4,119,096 10/1978 Drews .............................. .. 128/20016 OTHER PUBLICATIQNS 
4,275,840 6/1981 Staar ..... .. 222/5413 

4,294,407 10/1981 Reichl et a1. - 128/200 16 Newman et al., “Deposition of pressurised aerosols in the 

4,334,531 6/1982 Reichl 61 a1. .................... .. 128/200.16 human respiratory tract” Thorax 4,361,401 11/1982 Smith, Jr. 61 a1. ...................... .. 356/36 Newman et 31“ “How should a pressurized B_admnergic 

4,465,234 8/1984 Maeharaetal. 239/102 b h dil b . nh 31 do” E J R . D. 1981 
4,484,577 11/1984 Sackner et a1. 128/203.28 “m o “or e 1 e - "'- ' “P” 13- < ) 

4,533,082 8/1985 Maehara e131. .... .. 239/102 6213*21 
4,592,348 6/1986 Waters, Net 81. 128/20023 Newman et 211., “Deposition of pressurized suspension aero 
4,604,847 8/1986 Moulding, Jr. et a1. ........ .. 53/75 so1s inhaled through extension devices1_3” Am. Rev. Respir. 
4,627,432 12/1986 Nowell et a1. ....... ,. .. 128/200.19 Dis_ (1981) 124;317_320_ 

4’648’393 3/1987 Land“ et a1‘ " " 128120023 Costar® Life Science Filtration Catalog, “Nuc1eopore® 
4,677,975 7/1987 Edgaretal. ..128/200.14 P1 b M b ,, 1992 7 
4,790,305 1y1988 ZOlLan m1. .... .. .. 128/200.23 Oycar ‘mate em mes ( )P- - 

4,790,479 12/1988 Matsumoto et a1. ............... .. 239/1022 Ham'son’s Principles on Internal Medicine, “Diabetes M91 
4,803,978 2/1989 Johnson, W et a1. ........... .. 128/200.23 litus” (10111 ed. 1983) 666—674. 

WATSON LABORATORIES, INC. , IPR2017-01621, Ex. 131, p. 2 of 39f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Aug. 13, 1996 Sheet 1 of 17 5,544,646 

<>\\\ 0) 
14 0 <> 2 

o\\<> 
Q o 3 

$0 

FIG. 1 

WATSON LABORATORIES, INC. , IPR2017-01621, Ex. 131, p. 3 of 39f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Aug. 13, 1996 Sheet 2 0f 17 5,544,646 

FIGURE 2 
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FIGURE 3
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