
INTEL 1213

 

 

U5006661178B1

(12) Unrted States Patent (16) Patent N0.: US 6,661,178 B1
Bertrand et al. (45) Date of Patent: *Dec. 9, 2003

(54) METASTABLE ATOM BOMBARDMENT 4,948,962 A 8/1990 Mitsui et al. ............... 250/288
SOURCE 5,083,061 A * 1/1992 Koshiishietal. . 250/423 R

5,086,226 A 2/1992 Marcus 250/288

(75) Inventors: Michel J. Bertrand, Verdun (CA); 52233132451 2 * 13133431 $11; It~~~~~~ gig/3::. . . , , , c u z ......

Olmer Peraldl’ Montreal (CA) 5,485,016 A 1/1996 Irie et al. .......... 250/288
. . . . 5,594,243 A 1/1997 Weinberger et al. ........ 250/288

(73) ASSlgnee‘ Umvers‘te ‘19 MontreaL Montreal (CA) 5,896,196 A * 4/1999 Pinnaduwage .............. 250/288*

( * ) Notice: Subject to any disclaimer, the term 0f this 6,124,675 A 9/2000 Bertrand et al. ............ 250/426
patent is extended or adjusted under 35 OTHER PUBLICATIONS
U.S.C. 154(b) by 122 days. . .

N. Leymar1e, M. Bertrand, J.C. Mathurm, A. Bruno, & J.C.

This patent is subject to a terminal dis- Tabet “To adapt a Metastable Atom Beam Source to a
claimer. SATURN III Ion Trap”, 46th ASMS Conference on Mass

Spectrometry and Allied Topics, Orlando, FL, May 23—Jun.
. 4, 1998.

(21) Appl. NO" 09/723’221 A. Vuica, D. Faubert, M. Evans & M.J. Bertrand, “Analysis
22 Filed: NOV. 28 2000 of Ion strai ht h drocarbons chains b GC—MAB—MS”,s g g y y

46th ASMS Conference on Mass Spectrometry and Allied
Related US. Application Data Topics, Orlando, FL, May 23—Jun. 4, 1998.

(63) Continuation—in—part of application No. PCT/CA99/00502, (List continued on next page.)
filed on Jun. 1, 1999, which is a continuation of application
No. 09/088,079, filed on Jun. 1, 1998, now Pat. No. 6,124, Primary Examiner—Don Wong

675 Assistant Examiner—Ephrem Alemu7

(51) Int. Cl. ................................................... H01J 7/24 (57) ABSTRACT
(52) US. Cl. ............................. 315/111.91; 315/111.81;

315/111.21; 250/426; 250/427; 313/359.1 The metastable atom bombardment source provides a

(58) Field of Search ....................... 315/111.81, 111.21, charged particle free beam of metastable Species that can be
315/11171, 111.91; 250/281, 423 R, 424, used to bombard and ionize organic and inorganic sub-

426, 427; 313/3591, 361.1 stances in a gas phase. The metastable atoms are produced
by inducing a discharge in a gas (rare gases or small

(56) References Cited molecules). The discharge is curved between the cathode
U.S. PATENT DOCUMENTS

 
 
  

 

and anode, with the cathode located in a medium pressure
zone and the anode located off-axis in a low pressure zone.

 

  

3,392,280 A 7/1968 Friedman et a1. ....... 250/423 R A nozzle located between the cathode and the anode pro-
3,619,605 A 11/1971 Cook et a1. ................. 250/283 vides a collimated beam of metastable atoms of low kinetic
3,902,064 A 8/1975 Young .............. 250/287 energy that is directed at an ion volume containing the
4,060,708 A 11/1977 Walters ~~~~~~ 219/1214 substances to be analyzed. By selecting the energy of the
43989152 A 8/1983 LeVeson ~~~~~~~~~~~ 324/465 metastable state, selective fragmentation of molecules, par-
474087125 A 10/1983 Meuzelaar " 250/288 ticularly large molecular weight molecules, can be carried
4,481,062 A 11/1984 Kaufman et al. ...... 156/34539 out
4,546,253 A 10/1985 Tsuchiya et al. ............ 250/288 '
4,782,235 A * 11/1988 Lejeune et al. .. 250/423 R
4,818,862 A 4/1989 Conzemius ................. 250/287 4 Claims, 6 Drawing Sheets

1.90
MASS

CATHODE NOZZLE ANODE
125 124 150 SPECTROMETER140

1.70

RARE GAS k
115 J

—l .............
m

120-_
s\\      

[6‘0

DEFLECTOR INTE L 1 21 3

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,661,178 B1
Page 2
 

OTHER PUBLICATIONS

Denis Faubert, H. Pakdel, M. Mousselmal & M.J. Bertrand,
“Thermal analysis of a pyrolytic oil in direct combination
with the metastable atom bombardment (MAB) source”,
46th ASMS Conference on Mass Spectrometry and Allied
Topics, Orlando, FL, May 23—Jun. 4, 1998.
Simon Letarte, Moussa Mousselmal, Denis Faubert &
Michel J. Bertrand, “Use of MAB—MS for the Character-

ization of Bacteria”, 46th ASMS Conference on Mass Spec-
trometry and Allied Topics, Orlando, FL, May 23—Jun. 4,
1998.

Jon G. Wilkes, Thomas M. Heinze, James P. Freeman et al.,
“Use of Probe Sample Introduction with E1 or MAB Ion-
ization for Rapid Bacterial Chemotaxonomy”, 46th ASMS
Conference on Mass Spectrometry and Allied Topics,
Orlando, FL, May 23—Jun. 4, 1998.
Jon G. Wilkes, Manuel Holcomb, Fatemeh Rafii et al.,
“Probe Introduction/MAB/MS for Rapid Bacterial Chemo-
taxonomy”, 46th ASMS Conference on Mass Spectrometry
and Allied Topics, Orlando, FL, May 23—Jun. 4, 1998.
N. Leymarie, M. Bertrand, & M. Mousselmal, “Negative Ion
Formation in a Metastable Atom Bombardment (MAB) Ion
Source”, 45‘” ASMS Conference on Mass Spectrometry and
Allied Topics, Palm Springs, CA, Jun. 1—5, 1997.
Denis Faubert, Moussa Mousselmal, Andreea Vuica & M.J.
Bertrand, “User of Nitrogen as a Gas for Metastable Atom

Bombardment (MABTM)”, 45th ASMS Conference on Mass
Spectrometry and Allied Topics, Palm Springs, CA, Jun.
1—5, 1997.
Jonathan M. Curtis & Denis Faubert,“Metastable Atom

Bombardment (MAB)/Hybrid Sector—TOF for quantitative
GC/MS Analyses”, 45th ASMS Conference on Mass Spec-
trometry and Allied Topics, Palm Springs, CA, Jun. 1—5,
1997.

Pascal Mireault, Denis Faubert, Gary J.C. Paul et al., “LC/
MAB/MS: A new Ionization Techniques for LC/MS”, 415‘
Int’l Conference on Analytical Sciences and Spectroscopy,
Ontario, Canada, Aug. 14—16, 1995.
Denis Faubert, Pascal Mireault & Michel J. Bertrand,
“MAB: A Novel Ionization Source Providing Selective
Ionization and Fragmentation”, 41“ Int’l Conference on
Analytical Sciences and Spectroscopy, Ontario, Canada,
Aug. 14—16, 1995.
Denis Faubert, Pascal Mireault & Michel J. Bertrand, “Ana-
lytical Applications of the MAB Source for the Analysis of
Organic Compounds”, 3’“ Int’l Symposium on Applied
Mass Spectrometry in the Health Sciences/European Tan-
dem Mass Spectrometry Conference, Barcelona, Spain, Jul.
9—13, 1995.
Denis Faubert, Alain Carrier, Pascal Mireault & Michel J.
Bertrand, “LC/MAB/MS: A New Ionization Technique for
LC/MS”, 3’“ Int’l Symposium on Applied Mass Spectrom-
etry in the Health Sciences/European Tandem Mass Spec-
trometry Conference, Barcelona, Spain, Jul. 9—13, 1995.

Denis Faubert, Moussa Mousselmal, Marc Cyr & Michel J.
Bertrand, “Pyrolysis Analysis in Direct Combination with
the Metastable Atom Bombardment (MAB) Source”, 14th
Int’l Mass Spectrometry Conference, Tampere, Finland,
Aug. 25—29, 1997.

Denis Faubert, Moussa Mousselmal, Andreea Vuica et al.,
“Characteristics of the MAB Source as a Common Ion

Source for Mass Spectrometry”, 14th Int’l Mass Spectrom-
etry Conference, Tampere, Finland, Aug. 25—29, 1997.

D. Faubert, G.J.C. Paul, J. GirouX & M.J. Bertrand, “Selec-
tive fragmentation and ionization of orgainc compouds
using an energy—tunable rare—gas metastable beam source”,
14‘” Int’l Mass Spectrometry Conference, Tampere, Finland,
Aug. 25—29, 1997.

D. Faubert, P. Mireault & M.J. Bertrand, “Analytical Poten-
tial of the MAB source for routine analysis of organic
compouds”, 43rd ASMS Conference on Mass Spectrometry
and Allied Topics, Atlanta, GA, May 21—26, 1995 .

M. Mousselmal, D. Faubert, J.J. Evans & M.J. Bertrand,
“Comparison of El and MAB ionization for exact mass
measurement”, 44th ASMS Conference on Mass Spectrom-
etry and Allied Topics, Portland, OR, May 12—16, 1996.

P. Mireault, D. Faubert, A. Carrier et al., “Evaluation of
MAB as a selective Ion Source for Chromatography/Mass
Spectrometry Techniques”, 44‘” ASMS Conference on Mass
Spectrometry and Allied Topics, Portland, OR, May 12—16,
1996.

D. Faubert, M. Mousselmal, S.G. Roussis & M.J. Bertrand,
“Comparison of MAB and EI for petroleum mass spectrom-
etry”, 44th ASMS Conference on Mass Spectrometry and
Allied Topics, Portland, OR, May 12—16, 1996.

M. Cyr, D. Faubert, M. Mousslemal et al., “Analysis of the
emanations from heated polyurethane foam using
MAB—MS”, 44th ASMS Conference on Mass Spectrometry
and Allied Topics, Portland, OR, May 12—16, 1996.

R.J. Slobodrian, J. GirouX, R. Labrie et al., “Highly
polarised He(23S) thermal metastable atom source”, J. Phys.
E: Sci. Instrum., vol. 16, 1983, Great Britain.

D. Faubert, G.J.C. Paul, J. GirouX & M.J. Bertrand, “Selec-
tive fragmentation and ionization of organic compouds
using an energy—tunable rare—gas metastable beam source”,
Int’l Journal of Mass Spectometry and Ion Processes, 124
(1992) 69—77 Elsevier Science Publishers B.V., Amsterdam.

Michel J. Bertrand, D. Faubert, M. Mousselmal & O.
Peraldi, “MAB: Metastable Atom Bombardment: A new
Ionisation Technique for Analytical Mass Spectrometry and
Tandem Mass Stepctrometry of Organic Compounds”, Cen-
tre D’Etudes Du Bouchet and Universite Pierre Et Marie

Curie, Essone, France, Mar. 11—13, 1998.

* cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


6%6%MEI

US 6,661,178 B1

E

ngNoz\

moSm—dmo

Sheet 1 0f 6

 
Alm<ummé

Dec. 9, 2003

l

l

I

I

I

I

\4

l

IRmmE2532322:3

US. Patent

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Dec. 9, 2003 Sheet 2 0f 6 US 6,661,178 B1

Y

R e
\

\

—U———— X
«mm—QC b

\

\

—O——————O— \
\

—O——~———O— \
\

—O—O— \

LI
——-—-O—Xa

BC A*

A*+BC—>A+ BC++ e-

A*+BC—>A+B++C+e-

A*+BC ->ABC++e-

EE {PR/0}? Am

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


mm

US 6,661,178 B1

magma:€872§§$46.2#“RF:5oleIm3%
Sheet 3 0f 6

 

NE....................H.n.IIII”M”
mVm,aw.\&Am.7%

§

t §§
n.

emfixt92Swas.on”mmsmmwwwfimas:ENEEOE:SH6%
U

A
m<xm<umm<m

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


