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A needl e-free transdermal transport device (100) for
transferring a substance across a surface (155) of a
bi ol ogi cal body (150) includes a reservoir (113) for

(123 INFERRGTIONSEL SRHLSCAMGEPURLISHEDAINDER THE PATENTOOMPERATION TREATY (PCT)
communi cation with the reg@var and a controll able

e, o %ﬁ'\gﬁ A LA

(‘g%fmgﬁ%%gﬁ%%ﬁ%gﬁﬁsal o0 6%@&%&%% ok Number
assgn%l}sv noves & D|6)st on (126) having Q @Z74 A3
1) rRRSkibdONRH MsiRiddn:t he reservoir. Jhe.ActHakek Gae8LMES2 Us). BALL,
A8 Bhoeodconcal Adpys @wdogener at eSndtan,l BSPOOSE21B Harvard Street, Apt. 1L,
Acloryaspending force acting on theCapbgpoMAarid COUBOGAN, Nora, Catherine
1) meedbar fipeatidnmansérer of t he substGATEl: HBSweed. Ao 5b, Boston, MA 02111
reservoir and the HToBWeIw0®3 body " The magni t ude, _
(22) Igkirkagorkal Bingand: dur ati on of the W@r‘%ﬁet‘:%gr?ﬂa“ ng;@f‘s%é%ftyﬂ H;mﬁm;’ Br%ok,
control | ed (el3debruarg &0GE3-LSM6Y ol | e%p' YIRES: ifeigja Road, Po. Box
(25) FilimJwtguaged can be al t er ed Mgt ng & coﬁ’FdSer{ﬁzér% (ggﬁ e
(26) Pa@ditauailiaomageycl e. Benef i cirabibty, Ph%f;l‘ Eeﬁgtf‘t(‘isr(”%gn”’hﬁ ise indicated, for every

. . . . nationgl protecfion available): AE, AG, AL, AM,

30) pA@echtd: N di fferent directions accgrgdiRg B‘A,gBBt, ' BR, BW, BY, BZ, CA, CH, CN,
6@45a¢B 1 i calll Fehpant 2005 (11.02.2005)  US CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
11/352,916 10 February 2006 (10.02.2006) US GB, GD, GE, GH, GM, HR, HU, ID, 1L, IN, IS, JP, KE,

(71) Applicant (for all designated States except US): MASS- KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
ACHUSETTS INSTITUTE OF TECHNOLOGY LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
[US/US]; 77 Massachusetts Avenue, Cambridge, MA NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
02139 (US). SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,

(72) Inventors; and UZ,VC, VN, YU, ZA, ZM, ZW.

(75) Inventors/Applicants (for US only): HUNTER, Ian, (84) Designated States (unless otherwise indicated, for every
W. [US/US]; 6 Oakdale Lane, Lincoln, MA 01773 (US). kind of regional protection available): ARIPO (BW, GH,
TABERNER, Andrew, J. [NZ/US]; 847 Massahcusetts GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
Avenue, Lexington, MA 02420 (US). HEMOND, Brian, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
D. [US/US]; 104 Vine Street, Lexington, Massachusetts European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
02420 (US). WENDELL, Dawn, M. [US/US]; 20 White FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

[Continued on next page]

(54) Title: NEEDLE-FREE TRANSDERMAL TRANSPORT DEVICE

REMOTE /O

}

LOCAL /O

(57) Abstract: A needle-free transdermal transport device (100) for transferring a substance across a surface (155) of a biological
body (150) includes a reservoir (113) for storing the substance, a nozzle (114) in fluid communication with the reservoir and a
controllable electromagnetic actuator (125) in communication with the reservoir. The actuator, referred to as a Lorentz force actuator,
includes a stationary magnet assembly (105) and a moving coil assembly (104) . The coil assembly moves a piston (126) having
an end portion positioned within the reservoir. The actuator receives an electrical input and generates in response a corresponding
force acting on the piston and causing a needle-free transfer of the substance between the reservoir and the biological body. The
magnitude, direction and duration of the force are dynamically controlled (e.g., servo-controlled) by the electrical input and can
be altered during the course of an actuation cycle. Beneficially, the actuator can be moved in different directions according to the
electrical input.
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