(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization § mj

International Bureau 529 |0 0 OO OO

(10) International Publication Number

WO 2005/045876 A3

(43) International Publication Date
19 May 2005 (19.05.2005)

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HOLJ 49/04 (2006.01) GOIN 27/64 (2006.01) kind of national protection available): AE, AG, AL, AM,
HO01J 49/40 (2006.01) HO01J 49/42 (2006.01) AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(21) International Application Number: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

PCT/US2004/029181 GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

(22) International Filing Date:
7 September 2004 (07.09.2004)

(25) Filing Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,

(26) Publication Language: English ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every
10/699,006 30 October 2003 (30.10.2003) US kind of regional protection available): ARTPO (BW, GH,
10/933,661 2 September 2004 (02.09.2004) UusS GM. KE. LS. MW. MZ. NA. SD. SL.. SZ. TZ. UG. ZM

(71) Applicant (for all designated States except US): BAT- 7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
TELLE MEMORIAL INSTITUTE [US/US]; Pacific European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
Northwest Division, Intellectual Property Services, P.O. FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE,
Box 999, Richland, WA 99352 (US). SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA, GN,

(72) Tnventors; and GQ, GW, ML, MR, NE, SN, TD, TG).

(75) Inventors/Applicants (for US only): SMITH, Richard,
D. [US/US]; 402 Scot Street, Richland, WA 99354 (US).
TANG, Keqi [US/US]; 350 Snyder Street, Richland, WA
99354 (US). SHVARTSBURG, Alexandre, A. [RU/US];
2000 Stevens Drive, Apt. 202, Richland, WA 99354 (US).

(74) Agents: BRANTON, Vincent, A. et al.; Battelle Memo-
rial Institute, P.O. Box 999 (MSIN K1-53), Richland, WA  (88) Date of publication of the international search report:
99352 (US). 26 May 2006

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[Continued on next page]

(54) Title: IMPROVED HIGH PERFORMANCE ION MOBILITY SPECTROMETRY USING HOURGLASS ELECTRODY-
NAMIC FUNNEL AND INTERNAL ION FUNNEL

(57) Abstract: A method and apparatus
enabling increased sensitivity in ion mobility
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which substantially reduces or eliminates the
loss of ions in ion mobility spectrometer drift

T
] l ' tubes utilizing a device for transmitting ions from
\ an ion source which allows the transmission of
@ . 11 ions without significant delay to an hourglass
= 21

I electrodynamic ion funnel at the entrance to the

\\ l l ' ' drift tube and/or an internal ion funnel at the exit

! of the drift tube. An hourglass electrodynamic

? 10 funnel is formed of at least an entry element, a

g center element, and an exit element, wherein the

14 13 aperture of the center element is smaller than the

aperture of the entry element and the aperture of

the exit elements. Ions generated in a relatively

= high pressure region by an ion source at the exterior of the hourglass electrodynamic funnel are transmitted to a relatively low

& pressure region at the entrance of the hourglass funnel through a conductance limiting orifice. Alternating and direct electrical

m potentials are applied to the elements of the hourglass electrodynamic funnel thereby drawing ions into and through the hourglass

& electrodynamic funnel thereby introducing relatively large quantities of ions into the drift tube while maintaining the gas pressure

& and composition at the interior of the drift tube as distinct from those at the entrance of the electrodynamic funnel and allowing

a positive gas pressure to be maintained within the drift tube, if desired. An internal ion funnel is provided within the drift tube

and is positioned at the exit of said drift tube. The advantage of the internal ion funnel is that ions that are dispersed away from

the exit aperture within the drift tube, such as those that are typically lost in conventional drift tubes to any subsequent analysis or
measurement, are instead directed through the exit of the drift tube, vastly increasing the amount of ions exiting the drift tube.
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