L
United States Patent [ (111 Patent Number: 4,922,901
Brooks et al. [45] Date of Patent: May 8, 1990
[54] DRUG DELIVERY ARTICLES UTILIZING 4,601,287 7/1986 Royce et al. .ocooeveveiencnee 128/204.17
ELECTRICAL ENERGY 4,735,217 4/1988 Gerth et al. . 128/204.23
4,735,217 4/1988 Gerthet al. . .. 1317273
[75] Inventors: Johnny L. Brooks; Donald L. 4,771,796 9/1988 Myer ....... 131/273
Roberts, both of Winston-Salem;
Jerry S. Simmons, Rural Hall, all of FOREIGN PA_TENT DOCUMENTS
N.C. 0186280 7/1986 European Pat. Off. ....... 128/200.14
. 2653133 5/1978 Fed. Rep. of Germany .
[73] Assignee: R..J. Reynolds Tobacco Company, 2704218 8/1978 Fed. Reg. of German§ .
Winston-Salem, N.C. 3300992 7/1984 Fed. Rep. of
. . 241,641 Germany ......cuoeeeiennns 128/200.14
21] Appl. No.: 241, 2128256 10/1972 France .
[22] Filed: Sep. 8, 1988 48-8231 3/1973 Japan .
WO086/02528 5/1986 PCT Int’l Appl. .
[51] Int. CL5 ..o A6IM 16/00; A6IM 15/06; 197946 4/1924 United Kingdom __________ 128/204.17
A24K 47/00
[52] US. Cl .o 128/203.26; 128/202.27; OTHER PUBLICATIONS
128/ 201325}25%81/2 20143372_}328{ 3(1)‘}3 1279’ Novoloid Fibers, Kirk-Othmer: Encyclopedia of Chemi-
A4 > cal Technology, vol. 16, Third Edition, 1981, .
[58] Field of Search ... 128/20221,203.12, (95 138 PP
) 0‘:2183/ 2200301134 220030 125?; 2200301274' 22034216_/’, 220(;”?:2277’ Adsorption of Gases in Multimolecular Layers, Journal
<Ly 2L LT, SUALES, LULLET, AT DD, £ of the American Chemical Society, Braunauer et al., vol.
[56] References Cited 60, pp. 309-319, Feb. 1938.
U.S. PATENT DOCUMENTS ?gfzgpt;ogt&Surface Area and Porosity, Gregg et al., pp.
1,771,366 7/1930 Wyss et al. ..cceevereenenens 128/203.27 Novoloid Fibers, American Kynol, Inc., Catalogue.
2,030,075 2/1936 Robinson ...... 128/203.23 . .
2,057,353 10/1936 Whittemore, Jr. . 219738  Primary Examiner—Edgar S. Burr
2,104,266 1/1938 McCormick .. e 131712 Assistant Examiner—XKimberly L. Asher
2,284,591 5/1942 Rose .......... - 128/200 14
2,332,799 10/1943 Hunn et al. 12820014 [57) ABSTRACT
2,974,669 3/1961 ElliS wcocvvvvvvviieirscsessscieneins 131/172 Drug delivery articles employ an electrical resistance
3,200,819 8/1965 Gilbert . - 128/208 heating element and an electrical power source to pro-
3,889,690 6/1975 Guarnieri . - 1317185 vide a dose of a drug in aerosol form. The articles ad-
3,918,464 11/1975 Kolodziej ...... ... 131/173 1 g . ) o
4036224 7/1977 Choporis et al. . 128/205.29 vantageously comprise a disposable portion and a reus-
4,090,513 5/1978 Togawa ... . 128/207.14 able controller. The dl.sposable portion, normally in-
4,133,318 1/1979 Gross et al. ... 131/173 cludes a drug and an air permeable resistance heating
4,141,369 2/1979 Burruss .. 131/171 A element having a surface area greater than 1 m2/g,
4,164,230 8/1979 Pearlman .. .. 131/171R  which usually carries an aerosol forming material. The
:*193'412 3/ }980 Faris et al. .. BI/ITIR  pepgable controller normally includes a puff-actuated
4’22’;‘;'3 -1,5122(1) (S)(gg;a::l:l - 112;1//2197312‘1 current actuation means, a time-based current regulat-
4:303:083 12/1981 Burruss, J . T B ing means to control the temperature of the heating
4,523,589 6/1985 Krauser .... 128/20327  clement, and a battery power supply.
4,564,748 1/1986 Gupton ..... .. 2197497
4,580,583 4/1986 Green, JI. covervrrirnrcnurenes 131/330 136 Claims, 7 Drawing Sheets
/IO
4 48 4238 1I6 46 49544052 36

DOCKET

_ ARM

i

j 5
® ENS mﬁ%
30 7 \
24
32—
62 ——

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US. Patent  May 8, 19% Sheet 1 of 7 4,922,901

@
7o)
N
N
N N
- N
\ \ ©
© \ S8 © o
- N (2] " <
N
\ —
$\~ .
N o
N ——
o \ L
8 N
< \ F o v
in / m " <
@ <
Y /
¢ ]
N
NN o

/|0

7
A
/

- m
e 4 e(—( ></ 5
% N i N l \ <
g/j Ip\ N ‘ >'/m —
/ \ \ .
g ) | N | | ‘ 1N ©
N N K I \ L'_
3/: IpAn IN
\ TN N
- A
N

\
//=
7
é
gl
%

OCKET
2 M

A R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Sheet 2 of 7 4,922,901

May 8, 1990

U.S. Patent

¢ 9ld

gve Ve

N 2\

L LN LKL

NN

N

NN

N

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

o
L

U.S. Patent  May 8, 1990

22 68 24 €612 |18 36

L L[/

Sheet 3 of 7

[/

4,922,901

54/79 7% 74

CKET

ARM

Q—E==D A_
8l 1 48 77
72
-— 14
30
ﬂ—— 28

e

I

\
34A 348
FIG.3

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US. Patent  May 8,199 Sheet 4 of 7 4,922,901

14 74 48 42 16 49 46 54 85 52 12 29

\\e,e

DAY AU AP AW,
N

A
28

A —_4 w.aa

v 4 VAV

30

FIG 4

H
ol g

34A

14 74 89 48 83 54 85 84 I8

12 22
WAL,/
-1 \\ T ZZZ — Dy
28 ZZZzz2 Sl 2
\>49\52 \24 S
30
FIG.5
33A
14 74 89 85 83 48 54 |s
E‘“\xx\l(‘ i //ﬁ /IZ ;2
, NN\ = .

A NG e T
o R

84 49 52 24 58

30

FIG.6

34A

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




