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I nvention The present invention relates to systens for
delivering a dosage of a drug to a patient. 2.
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must be administered to different patients. Such factors
can include, for example, the size and weight of the
patient, the age of the patient, the sex of the patient,
whether the patient is a child or an adult, etc.
Currently, in order to administer the proper dose to the
patient, drug delivery devices typically require that the

device is manufactured such that the entire volume is

metered to deliver the desired dose of the drug, or the at

20 home health care provider must adjust the volume to be
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delivered, thereby adjusting the dose themselves. Both of
these options, however, have certain inherent drawbacks.
In the former case, the manufacturer is required to
make several‘versions of a device, with each version
including a different volume (usually incremental) of the

drug. Further, because several different versions of the



drug. Further, because several different versions of
the 1 WD 2004/073621 PCT/ US2004/ 004297 device are
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esyrlnge 10 is shown in FIG. 1. The syringe 10 typically
comprises a barrel 12 having a proximal end designed for
receiving a plunger 18 and a digtal end designed for
attaching an applicator tip to expel the drug into the

15 patient. Before administration of a medicine, the drug
formulation is metered into the barrel 12 of the gyringe 10
to a predetermined volume. Next, the plunger 18 is
inserted into the proximal end of the barrel 12. The drug
can then be expelled by pushing the plunger 18 toward the

20 distal end of the barrel 12.

As shown in FIG. 1, the proximal end of the barrel 12
can further comprise a flange 16, and the distal end of the
barrel 12 can further comprise a syringe tip 14.

Typically, the plunger 18 further comprises a shaft having

25 a disk-shaped flange 22 located on its proximal end and a



barrel 12 can further conprise a syringe tip 14.

Typically, the plunger 18 further conprises a shaft
whawiunge25 a di sk-shaped fl ange 22 | ocat ed onPCT/ES2004/004297

proxi mal end and a 2 WD 2004/073621 PCT/ US2004/ 004297

stopper 20, usually made of a rubber material,
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enbodi nent of the present 1 nvention pr | S an

10 Typically, patients who suffer increased and intermittent

seizure activity due to epilepsy are treated via a rectal
drug delivery device that administers a pre-set dose of a
drug such as diazepam in a gel form. As discussed above,
however, there is a need for a system that employs a

15 conventional syringe for delivering an adjustable pre-set

dosage of a drug.



apparatus for setting a dose of a drug in a syringe
having a plunger, conprising an outer housing and an

WO pve73sousi ng 5 adapted for encircling the syPCTgs2004/004297
such that the inner housing is positioned within the
outer housing to set the dose of the drug. In an
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outer housing for fixing the relative positions of the

inner housing and the outer housing such that the dosage

indicator is viewable through the opening in the outer
15  housing.

In a further embodiment, a dosage indicator is
disposed on the outer housing and provides a predetermined
number of dosages of the drug in increments ranging from
approximately 0.25 ml to approximately 5 ml. In another

20 embodiment, a dosage indicator provides a predetermined
number of dosages of the drug in increments ranging from
approximately 0.5 mg to approximately 10 mg.

In an embodiment, a limiter attached to either the
inner or the outer housing for fixing at least one distance

25 that the plunger can move within the syringe. In another



enbodi nent, the plunger is substantially cylindrica
in shape. In yet another enbodiment, a grip connected

wa o00gf0tdser or both the inner and outer housi NBCT/US2004/004297
adj ust the anount of 5 and/or deliver the dosage to a
patient. In another enbodi ment, a nozzle is attached

to tdwbdaimenthousé ngldrfer h@esdb§@£@§ié¥ljﬁcﬁiqﬁdgﬁggl in
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nozzdimpd.n one enbodi ment, the material conprises a
| ubricious material, such as a polyner 10 materia
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rotation of the oute I'ng re ive
hou%h@gdlment, a removable covering is attached to either the

nozzle or the syringe.
In an embodiment, the outer housing comprises two
portions that are substantially cylindrical in shape. 1In
15  another embodiment, threadings are disposed on the exterior
of the inner housing and the interior of the outer housing,
such that the threadings on the inner and outer housing are
slidably disposed within each other and the relative axial
positions of the inner and outer housings are adjustable by
20 rotation of the outer housing relative to the inner
housing. In one embodiment, the threadings on the inner
and outer housings are predetermined such that a desired
predetermined dosage corresponds to a predetermined amount
of rotation of the outer housing relative to the inner

25 housing.
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for fixing the relative positions of the syringe and
the i nner housing. In one enbodinment, the drug 5
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del1very system
FIG. 2 is a cross section view of a simplified
10 embodiment of the drug delivery system of the present
invention.
FIGS. 3{A)-(C) are cross section views of the
embodiment of FIG. 2 illustrating various dosage amounts.
FIGS. 4(A)-(B) are cross section views of the
15 embodiment of FIG. 2 illustrating a locking assembly.
FIGS. 5{(A)-(B) are cross section views of the
embodiment of FIG. 2 illustrating the administration of a
dose.
FIG. 6 is a cross section view of the embodiment of
20 FIG. 2 comprising an apparatus to further secure the
plunger.
FIGS. 7(A)-(C) show perspective views of the plunger
limiter in various embodiments of the drug delivery system

of the present invention.
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drug delivery systemof the present invention. FIG

9(A) is a perspective viewand FIG 9(B) is a 5 cross

section wiewwhsanopbesperhioti vietv of shestidifiment of the

delivery system of the present invention. FIGS.
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of the drug delivery systemof the present invention.
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enbodi ment of FIGS. 10(A)-(C the drug delivery system
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provi des options to further aide the delivery of a
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Ref erence is now made to FI'GS. 2-13, which illustrate
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2 shows a cross section view of Simplif
invention.

10 FIGS. 11(A)-(B) are cross section views of the
embodiment of FIGS. 10(A)-(C) the drug delivery system of
the present invention.

FIGS. 12(A)-(B) shows a cap assembly for use with an
optional tip in an embodiment of the drug delivery system

15 of the present invention.

FIG. 13 shows another embodiment of the drug deliver
gystem of the present invention that provides options to

further aide the delivery of a drug.

DETAILED DESCRIPTION OF THE INVENTION

20 Reference is now made to FIGS. 2-13, which illustrate
pictorially various embodiments of the invention.
FIG. 2 shows a cross section view of a gsimplified
embodiment of the drug delivery system of the present

invention. As shown in FIG. 2, in one embodiment the drug



enbodi nent of the drug delivery system of the present

i nvention. As shown in FIG 2, in one enbodi nent the
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system conprises an i nner housing 200 and an outer

housi ng 202 for use with a conventional syringe 10 as
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system of the present invention limts t axi a

MOV RHRM nHf ng Vel i SYA NGS5
t her eby ??f?%g%FﬁégggseE%%%ﬁfﬁg'druégthatgggég%elo =8

adm ni gderadg TQ @QégnpliQﬂﬂkﬁ%ﬁﬂytnthgngr@,Qﬂﬁh%er&hgystem
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202. The outer housing 202 is designed to limit the axial
motion of the plunger by stopping the digk-shaped flange 22
on the proximal end of the plunger 18, thereby setting the
15 amount of drug that can be delivered.

As shown in FIG. 2, a mechanism can be added to secure
the position of the syringe 10. During assembly the
syringe 10 filled with a drug formulation is disposed
within the inner housing 200, which is inserted into the

20 outer housing 202. The outer housing 202 comprises a
plunger limiter 306. The flange 206 acts as a limit for
the distance that the plunger 18 can be pushed into the
barrel 12. The drug delivery system is then ready to be

packed for delivery to a distributor or a dispenser, such

25 as a pharmacist. 1In order to adjust the proper volume of



the di stance that the plunger 18 can be pushed into
the barrel 12. The drug delivery systemis then ready

wo eobe736packed for delivery to a distributor oPCHUS2004/004297
di spenser, such 25 as a pharmacist. In order to adjust
the proper volune of 8 WD 2004/073621
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In FIG. 3(A), because the outer housing 202 is covering
most of the inner housing 200 in an axial direction, the
plunger 18 is allowed to fully depress into the barrel 12

15 of the syringe 10, thus delivering a maximum amount of the
drug. In FIG. 3(C), because the outer housing 202 is
covering the least of the inner housing 200 in an axial
direction, the plunger 18 is only slightly allowed to
depress into the barrel 12 of the syringe 10, thus

20 delivering a minimum amount of the drug. In FIG. 3(B), the
outer housing 202 is shown covering an intermediate portion
[compared to FIGS. 3(A) and 3(C)] of the inner housing 200
in an axial direction. Therefore, because the plunger 18
is allowed to partially depress into the barrel 12 of the

25 syringe 10, an intermediate amount of the drug can be



20 delivering a m nimum anount of the drug. In FIG
3(B), the outer housing 202 is shown covering an

WO paoafonasdi at e portion [conpared to FIGS. 3(A)PEntS2004/004297
3(C)] of the inner housing 200 in an axial direction.
Therefore, because the plunger 18 is allowed to
par dealilyredepress into the barrel 12 of the 25 syringe
10, an internedi ate amount of the drug can be 9 WO
2004/ 07362ds PGI{AYS2804£00488dss daldtienedselik ¢ the
4(A)-(B) are cross section views of the enbodinent of
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drug delivery systemfor distribution tot
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dosage of the device ha een properly set, the
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pl unger 18 until the disk-Shaped

repackage the drug delivery system for distribution to the

end user.
FIGS. 5(A)-(B) are cross section views of the
embodiment of FIG. 2 illugtrating the administration of a

I5 dose. As shown in FIGS. 5(A)-(B), once the dosage of the
‘device has been properly set, the end user can administer
the drug by depressing the plunger 18 until the disk-shaped
flange 22 on the plunger 18 reaches the plunger flange 206
on the outer housing 202.

20 FIG. 6 is a cross section view of the embodiment of
FIG. 2 that comprises an apparatus to further secure the
plunger. FIGS. 7(A)-(C) show perspective views of the
plunger limiter in various embodiments of the drug delivery
system of the present invention. In particular, it is

25 desirable to prevent the plunger 18 from being removed from

10



flange 22 on the plunger 18 reaches the plunger flange

206

on the outer housing 202. 20 FIG 6 is a cross
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conprises an apparatus to further secure the plunger.
FIGS. 7(A)-(C) show perspective views of the plunger
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designed to loosely fit the cross section shape of a
conventional plunger 18.

FIG. 6 illustrates a cross section view of an
embodiment where the outer housing 202 comprises a plunger
limiter 604 located on the proximal end of the outer
housing 202. In the embodiment of FIG. 6, because there is
not a plunger flange 206, the plunger limiter 604 acts as a
bi-directional limiter for the position of the plunger 18.

As discussed above, while a conventional plunger has a
“‘plus-sign” shape, other embodiments of the plunger limiter
and plunger may be employed. For example, FIG. 7(B) shows
an embodiment of the plunger limiter 702 that has a
circular opening 703. In this embodiment, the shaft of the
plunger 18 will also be a circular shape to allow the

plunger 18 to travel easily through the circular opening

11



housi ng 202. In the enbodi nent of FIG 6, because
there is not a plunger flange 206, the plunger
WO 20mneIe2604 acts as a bi-directional |imterP€DUS1006004297
position of the plunger 18. As discussed above, while
a conventional plunger has a 20 "plus-sign" shape,

ot heps erdrodidentisneh the wlangen ol i mrhern and RLURgeE, ric.
may be enpl oyed. For exanple, FIG 7(B) s%oms an

embods et o Qf henBhynget: |dander piQﬁgéPaiitxﬂlgfeS]ﬁ 794 that

circular opening 703. In this enbodi nent,
e v e
A AR E g SN0 L1 P Y A
£ Lhsiq P48 20, BBl D BLANGRL

ST 1P o814l PR Bl 12 e

a square s

squayes shaned .opentngo J06: ., QgL shapes are possi bl e
tﬁe openi ng iﬁ ?%e p

for 'unger Fimter of the pr esent

i nventi FIG. 8_1s a perspecti.ve view of .an..
4% B BAGE and oUCE" Roust g ot TRE TPl

enbodi ment- of a ng _ _
SeLPLISEm L, 10,408 PSSR I Bl Gt o
GRS LS JOERE " AL eTBTERl ot Bl nger
Sngfﬂﬁgé% .6%:%ha€o£éi§ghé¥gﬁly cylindrical in shape. In
this embodiment, the plunger 800 is comprised of two
portions, a proximal portion 802 and a distal portion 804.
In this embodiment, the proximal portion 802 is generally
15 c¢ylindrical in shape and the distal portion 804 is
generally tapered in shape. In this example, the distal
portion 804, which is further comnected to a conventional
stopper 20 and the proximal portion 802 is connected to a
disk-shaped flange 22. The plunger limiter 702 is the same
20 as that described above in FIG. 7(B). In this embodiment,
the circular opening 703 is designed with a smaller
diameter than the diameter of the distal portion 804 of the
plunger 800. Thus, when the plunger 800 is pulled out of

the drug delivery system, the tapering of the distal

25 portion 804 near the stopper 20 helps to prevent the

12



In this enbodi ment, the proximl portion 802 is

generally 15 cylindrical in shape and the distal
w@oorotiozds2B804 is generally tapered in shape. |PCT/HER04/004297

exanple, the distal portion 804, which is further

connected to a conventional stopper 20 and the

pr orcmabepod ixHnBB2 bs coansafremdrt @oa. di sk-shaped

flange 22. The plunger limter 702 is the sane 20 as

that deserdbeglmbaveai peFbgzctitR) vikw hhasreabogigent, o
the circular opening 703 is designed with a smaller

di anebes ddeytdiheridwabet gioterdt ReAashaht POE N
of the plunger 800. Thus, when the plunger 800 is

pul beti ety afysddie ofir Ube dghd a1ty isvehelbnt herd apsrd ng
of the distal 25 portion 804 near the stopper 20 hel ps

50 piBy&terdthe asl%o\ﬂ@azg@%&?@@% BRELYSR004/ (%)45%9;7 2 where

acci dental renoval or the plunger 800. FIG 9(A) is a

per specthy eatiBWRNd b oD () dot 31:18E0SEhSELT M ve axial
vi ew of anot her enbodi nent of the drug delivery

SYsheM O od & PHESERt nbAYEN i) kA biiks %ﬁm | TR0t can b
as %orrpar%d vvitr:1L t he errltl)o%i[grrent oaf FI G 5 ergg‘]]the can be

t Woa 89kt WS 300 £n202: 40 Qlers! | 8 BH@e:Eelllc‘}ﬁé.i\r{]-% g@i(gal

positions of inner housing 904 and outer housi

Canc@r@pr:?éﬂé"%v%d -“.ctLth bih& PIWt%g%i " t E:ch? uggcﬁrt ioll-_la(?fcl)l . 903

housi ng 900 conprises two "clam sh porti‘ons.

1@0rié0@&£¥£ﬁr£¥§§98%053%%&¥LkﬂdEEP@heiQmﬁgﬁﬁﬁéﬁy“i9oﬁﬂ 903

one enbodi nent, are one contl nuous st'ructure

j oi ged e 328 AR us Al Blcture joined at seam 905. After

assembly, the two housings 900, 904 are joined to form a
hollow cylinder similar to the outer housing 202 described
above for the embodiment of FIG. 2. Located on the

15 interior of each portion 901, 903 of the outer housing 900
are a series of semicircular grooves 902. Thus, when the
two portions 901, 903 are assembled to form a cylindrical
shape the grooves 202 compriée a circular shape on the
interior of the outer housing 900.

20 In the embodiment shown in FIG. 9, the inner
housing 904 further comprises a positioning flange 906.
The positioning flange 906 is a cylindrical shaped rim
connected to the proximal end of the inner housing 904 and
is designed to fit into any one of the grooves 902 of the

25 outer housing 902. Each one of the grooves corresponds to

13



assenbly, the two housings 900, 904 are joined to form

a hollowcylinder simlar to the outer housing 202
waelemanised above for the enbodi ment of FIG 2PCL/usBmbEN4297

on the 15 interior of each portion 901, 903 of the

outer housing 900 are a series of semcircular

gr oavespPze Hiitsenshenlt HeludddPehkl 8REG901, W3 dh8mple,
assenbled to forma cylindrical shape the grooves 902

CONMphESEx Ba LigddiltalbnS BRPERONLUthE: HokehEOCE 00T rd N ive to the
outer housing 900. 20 In the enbodi ment "shown in FlIG

9, theet Nl dPWDNGaB0he fold R LRMBEI $8Fc 83istances that
positioning flange 906. The positioning flange 906 Is

a Cybi-RekEh& ﬁ%h%&%doﬁiB}v&Q£{Eﬁéﬁ@EttQOEHﬁeQVQ%i§H% drug

end of the inner housing 904 and is designed to fi

5Nt enadyc e Ofadhe i 9Eepyes AD2LfithiRE, 2P QUtEI.
housi ng 902. Each one of the grooves corresponds to

13 M@s29%1(}1793@%%118925H@ZPQ%O%%%%n@oSSRQr@# gthe tgﬁ:éaoves

i ncremental volune of the drug. In one exanp

axi ghoposid | the.guter housing 900 relative to
t he iﬁner ﬁ%ﬁ?@%@ 504 can be set to one of five

diSta”CQﬁ%H?ﬁ% &%%rkgégﬁggh{aﬁﬁg%hgfdggge géiéercﬂ;the

vol unes o rug e adm nrstered. Tn

addkﬁ%é%he fa , %h%osgo§£é&é?ycﬂg9&%a@g6189§té§ $i E%dthe

into one of the grooves thé doSage 1s Set.” To

; [ ! ' f t he.
e T o et T 07 H R Bt et

thegroove as to the volume of the drug it represents. 1In

addition, a corresponding dose indicator 914 igs located on
the exterior of the inner housing 904. After assembly, the
dosage setting can then be confirmed by the pharmacist

15  through an opening 912 in the outer housing 900. In order
to keep the opening 912 aligned with dose indicator 914, a
key 916 on the positioning flange 906 is disposed within a
matching recess 918 on the interior of the outer
housing 906.

20 In another embodiment, the volume of the drug can be
indicated and set by one or more 1iﬁes (or other
appropriate markings) located on the distal end of the
inner housing 904 (not shown in FIG. 8). During assembly,
an intermediary can locate the inner housing 904 within the

25 outer housing 900 such that a line indicating the proper
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10 interior of the outer housing 902 that specifies
each groove as to the volune of the drug it

woemaeswats. I n  addition, a correspondi ng dosBCT/US2004/004297
indicator 914 is |located on the exterior of the inner
housi ng 904. After assenbly, the dosage setting can

t heaobgg€ 01 iiRG1BY atihgcohardimanst alachiir oggho@buter
opening 912 in the outer housing 900. In order to

keepotiben®psedy Ng 1812naki gRsshmdh dese a@QéCﬂﬂca&% 914
a key 916 on the positioning flange 906 i s di sposed

Wt BhA SpedBif iRgak-eCRSE & L fhechpherior of the
out er h%%§|n§§900 a20 In anotherxgﬂbgdlnent h

vol une ofxé§N3ﬂ$'%9 _Gah Bee ééygﬂé@EQQeaoge§§ Toca. 1(A)-

nmore lines (or other appropriate marKkings

5he(§5§$f@ é?HLéJ e%h§0n|GD@WShﬂy%hgghg94e&£6ﬁlﬁ%H%MBﬂ %he

During assenbly, an internediary can |ocate

t hegirp éaem;@w@y%%m%% hip. ﬁﬂ%s%ﬁtoghséngg%él NG s

such that a line indicating t proper

20044023501, CTHUS004/ 904200y 03405 ESmli Sl un s

adj acent to the distaf end o hous

th'ﬁoﬁQP@ f&ﬂg’anhhgnd &E%frﬁgdgﬂﬁ%ééga§o(i§g %§5¥LI3% the

912 are not neceSsary feafure

per%Hﬁ&%'ﬂShs1¢?Mi066d E£§§&%%%%ﬁ%1§% B%Egéetqgégging 1004

section views of anot er e

Ge|5%§%%§%y§£ﬁ%b%fekg Frfsgpnjkp%%%gkoﬂouln tf&&%o The

enbo nt, the drug dery TVery system conpris

Inngﬁter housing 1002 further comprises two “clam shell”
portions 1003, 1005, and an inner threading 1006 disposed
on the interior of the outer housing 1002. In this
embodiment, the outer threading 1004 comprises a “male”

15 spiraling rim that protrudes from the inner housing 1000,
and the inner threading 1006 comprises a “female” spiraling
groove that corresponds to the “male” spiraling rim of the
inner housing 1000. When the two portions 1003, 1005 of
the outer housing 1002 are assembled, the outer threading

20 1004 of the inner housing 1000 is aligned within the inner
threading 1006 of the outer housing 1002.

In this embodiment, the relative axial positions of
the inner housing 1000 and the outer housing 1002 can be
adjusted by rotating the outer housing 1002 relative to the

25 inner housing 1000. In addition, a dose indicator 1012 is
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housi ng 1000 and an outer housing 1002. In addition,
the inner housing 1000 further conprises outer

wao beogadiony 1004 10 di sposed on the exterior of P€TES2004/004297
i nner housing 1000. The outer housing 1002 further
conprises two "clamshell" portions 1003, 1005, and
an Looeted hireatiengxt86fodli spased inasrt heusderiamo,obknd a
the outer housing 1002. In this enbodi nent, the outer

t hr eadiagodiiihCoppnisgsied M a'o &Eeaptm%ugﬁg tHHeMouter
that protrudes fromthe inner housing 1000 and the

i nnRous higahozg sE00ha € PrPri e ssaenbenl ehe Shd@MddIGt can
groove that corresponds to the "nal e" splra ing rim of

t heviswaery hugiing €080qc3Mpn dhe 1h§'0tﬂﬁé1§?19 r\ﬁiel %%nlng
1005 of the outer housing 1002 are assenb

put e014 hireaiN@ueBr106ds pig tiwai.nner housi ng 1000 i's
aligned within the inner threading 1006 of the outer

housi ng 10Q&dikhohhi enenhodiMmtlcalinfy’ &4 | MR dHeAlinner
positions of the inner housing 1000 and the outer

houﬁhﬁ@aé—ﬂ% 1038 Bgn 184] &@51@‘@@/ sbot L ng dde out %ﬁmber of
housi ng 1002 relative to the 25 inner housing 1000. In

addbbhdlet & 3050 1bAdI 681 QL KA ﬁou%nyﬁm%%%ﬂ
PCT/ US2004/ 004297 | ocated on the exterior of the

| NNgErROUSIO +1080 5. 80F: @ dc?s%rg{]e%EOEHén&r eni Js%%em is

is located through the outer ousi ng 100Z so t

1¢f t Qésm@o\/ ’dlg @nggaerl r@xq,{%itlnc @ergbf‘?é' é/—sceqpfv'oﬁmnes in
t he dosage settlng t hrough t'he opening 5 71014 int
OUt?ﬁc%@%ﬁﬂﬂ@go%oggprox1mately .25 ml to approximately 10 ml.
Further, the system is designed to dispense a drug in
increments of weight ranging from approximately 0.5 mg td’
approximately 10 mg. In one example, the device is
15 designed to deliver several pre-set volumes of a drug in
the amounts of approximately 2.5 ml, 5 ml, 7.5 ml and 10
ml. In this example, setting the device for the 7.5 ml
volume requires a single full rotation of the outer housing
1002, while the 5 ml volume regquires two rotations and the
20 2.5 wml volume requires three rotations.
As shown in FIG. 10, in another embodiment, the drug
delivery system can further comprise a locking assembly
comprising a fastener 1016 that is semicircular in shape

and having two protrusions 1017. During assembly, after

25 the pharmacist chooses the proper dosage by rotating the
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In addition, the outer threading 1004 and the inner

t hreadi ng 1006 can be designed so that a certain
woewmderiecef conpl ete rotations of the outer hoRGT/H§2004/004297

1002 will correspond to a desired dosage of the drug.

The systemis 10 designed to dispense a drug in

varbabl £ 18598t 1¥0h UMBR i stlRCEENBEL S Ofked by placing th

approxiné?g_f %25_n1 to aﬁ%?bfinately 10 %ﬁéd EUFtﬁg%?g ©

Fheféﬁggﬁgylf%l%eﬁk U&@ §(§f$o e@§§9aogr&ﬁéldﬁ er 80 sing

increments of welght rangi ng from approxi mately B ng

t o~ [ - . arp| vice

i's ﬁ%ﬁ%g%?gﬁg%%gggdégi%%HjénggglS%re-s%(x%gﬁﬁﬂzsogft%e

drug. | t . apor.axi . ,

7. oeagtney 74V BN S SRR LI B op 8 L Ay tae

or,t oo I equi I a single full. rotation

o Pl o e TS 05 Uihe R P f e 12t Mo

rqué ra%ﬁ)]:i\p]elr%lert%t % éogﬁtearnidoé%% tlzlg gu?ﬁméé’u%l&fﬂ%?%ooz that

requir € rotations. Shown I'n

anOth$gr§”g% %¥gggt'$e %&%.s ggli¥gé S Stl C%n osition
f urYher conprise a Tocking assenﬁly co i'si'ng aPr )

f ast 6 [ i Ci I in,shape an
navi ng (S pr deTas 68 0 B Rge AR B At &P 25
R S A s e L R R
[ 1002, th femcan be | ocked b | aci hg t he
1 0uRtEd 2 0% el e S6renbir T Dt ehes

housi n 109? and,gushiqg in so that the protrusions
10185V Ghdhe device from both accidental discharge or

tampering. As shown in FIG. 12, the cap assembly 1200
comprises a cylindrical shaped pin 1202 having a disk 1206
located on one end. The cap assembly also comprises a

15 stopper 1204 disposed around the pin 1202. In one
embodiment, the disk 1206 further comprises one or more
ridges 1208. Typically, the pin 1202, the disk 1206 and
the stopper 1204 can comprise a metallic or plastic
material.

20 For use during shipping, a manufacturer inserts the
cap assembly 1200 into a standard syringe 10 as shown in
FIG. 12. During insertion of the cap assembly 1200, the
ridges 1208 aid in grasping and inserting the assembly 1200
into the syringe 1200. After insertion, the pin 1202 is

25 located within the syringe tip 14 on the syringe 10.
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fastener fit around the dose indicator 1012. After the
5 internediary has set the dosage, a prescription

wo amelo7an be applied to the exterior of the BUL/E82004/004297
housi ng 1002 that covers and effectively seals the
fastener 1016 in position. FIGS. 12(A)-(B) show cross

section wi@ews Pisnaks sAbos ML ifehal of O bt R deh§ver
drug delivery systemof 10 FIG 2, but conprising a

capspssaitly t%O%rEQeBHrIManro‘i’lt eahtt B?&*f&éi%ﬁt&%‘s to

both acci dental discharge or tanpering. As own in

FI s QUBIi S ]
| FoEAre GBI 00 ) SO Qi xmosinens.

| 0cRLag 0008 aRdo I0fpLAR: me@'g}agla%ég YRS LacPare

15 st oppe di sposed around th

?”bggﬁﬂ@EEedﬁﬁ§6%!SEuﬁ gf% &gﬁ5099”p§%§€§ng%§:g&iﬁs 1300

nore ridges 1208. Typic e pin
1206, ahthe (30 gmg% 20 %@P sEAmRELRCcd JRLA e Of

plastlc mat er use urlng shi pp ng,

rmnét% d]{“gteérln g?_‘u he TifEP. a%%.ﬁ%g %gogbjl riataq_*tlcularly

st an syrin “shown in

|ns§£ éf!hﬁg dﬂ@% %%Bt é?qﬁﬂiveﬁggﬁsggﬁﬁ? %%es 1208

grasp |nto

the 0. fte i ns rtlon pin 12 I S
loca€g%#gggﬁ%%% & %e?ﬁhge %}p 15 ﬁﬁel%y¥? %ﬁ?ofﬁg a
1d7 VO 2004/ 073621 PCT/U82004/004297 FIG 13 shows

anot her enbodi nent of the drug deliver
Additionally, to ease the intermediary’s efforts in
setting the dosage, grips 1302 and 1304 can be located on
the distal end of either the inner housing 200 or the outer
housing 202, or both. In this embodiment, the grips 1302
15 and 1304 can be used to help change the relative positions
of the inner housing 200 and outer housing 202 as described
above in the embodiment of FIG. 4. Or, the grips 1302 and
1304 can be used to rotate the outer housing 202 relative
to the inner housing 200 as described above for the
20 embodiment of FIG. 10.
The systems and methods of the present invention may
be embodied in other specific forms without departing from
the teachings or essential characteristics of the

invention. The described embodiments are therefore to be

25 considered in all respects as illustrative and not
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system of the present invention that provides options

to further aide the delivery of a drug. In this
weedvagvysent, finger grips 1300 conprise two ePONy81004004297

flanges and are 5 connected to the outer housing 202.

The finger grips 1300 provide extra support for an

end-¥seri 0¥, agReWB8pe AN NS L@k ALNY: 8n Wl g Thid cated by

advant age can be particularly inportant when rectally

del tNErdgit i Yaalifs aPar AdICARAGI bt pAL ingdUch

as one ﬁﬁ%ais undergoing a 10 seizgrggeAg%$§$%ﬁg ly,

to gaseri Jnt L ary : Sy, | M .

dos g B S g D a Ben| Seaf o et (g meanins

di s f cel [ lAousL hg. 2

Ut o e I Fy 2 e it Lok £ b

gri pspd302; 1%,3294,1304 can be used to hel p change the

relative positions of the inner housing 200 and outer

housi ng 202 as descri bed above in the enbodi ment of

FIG 4. O, the grips 1302 and 1304 can be used to

rotate the outer housing 202 relative to the inner

housi ng 200 as descri bed above for the 20 enbodi nent

of FIG 10. The systens and nethods of the present

i nvention may be enbodied in other specific forns

W t hout departing from the teachings or essentia

characteristics of the invention. The descri bed

enbodi nents are therefore to be 25 considered in all

respects as illustrative and not 18
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WD 2004/ 073621 PCT/ US2004/ 004297 restrictive, the
scope of the invention being indicated by the
wa@ppaendisdl cl ai ns rat her than by the foregoi ng PCT/US2004/004297
description, and all changes which cone within the
meani ng and range of equivalency of the clains are
therefore to be 5 enbraced therein. 19 WO 2004/ 073621
PCT/ US2004/ 004297 CLAIM5 What is clained is: 1. An
apparatus for setting a dose @fafgdrug in a 5 syringe
havi ng a plunger, the apparattus conprising: an outer

hougihBg; { anei Elg heusi ng adapted for encircling the
syringe; and wherein the inner housing is positioned
within the 10 outer housing to set the dose of the

drug. 2.1The APRafAtYsuafl r6}aidndingiessin éﬁealdﬂﬁﬁj
housi ng further conprises a dosage 1 ndicator. 3.

appagéwge Ofia-¢l} M 21unBetel thd g RWhehs BQMﬁk?@lng

further conprises an opening for view ng the
dosage indicator. 4. The apparatus of claim2, further
conpri si ngn culckingiagsenbly connected to the inner
housing and the outer housing for fixing the relative
positions

an inner housing adapted for encircling the

gyringe; and

wherein the inner housing is positioned within the

10 outer houging to set the dose of the drug.

2, The apparatus of claim 1, wherein the inner

housing further comprises a dosage indicator.

3. The apparatus of claim 2, wherein the outer
housing further comprises an opening for viewing the

15 dosage indicator.
4. The apparatus of claim 2, further cowprising

a locking assembly connected to the inner housing
and the outer housing for fixing the relative positions

of the inner housing and the outer housing;

20 wherein the dosage indicator is viewable through

an opening in the outer housing.

20



of the inner housing and the outer housing; 20 wherein
the dosage indicator is viewable through an opening

w0 poottlozseout er housi ng. 20 WO 2004/ 073621 PCT/US2004/004297
PCT/ US2004/ 004297 5. The apparatus of claim1,
further conprising a dosage indicator disposed on-the

outer hogisi NGmeb aphhe, ARPAE AR A 1¢! 8L e W%}ﬂ 131 5
t he dosage in& ?ggoraprovides é'predetern$%e ﬁﬁﬁbépg 2

of QQ§§§@Sierica§<23%h§i H9d o RELERBLS £R0Y.Rg_from

approxi mately 0. to approximately 1 .~ 7. The

apparatus of claim2, wherein the dosage i ndicator

provi dess a predebgpAt-Aeds ndiThar igf 200588£8::9ftnd MR sage
drug in increments ranging fromapproximtely 0.5 ng

10t aXigratelys 19 ﬁ@%déﬁefﬂyﬁeapﬁéﬁﬁéﬂSofﬁddgége@‘of

1, further conprising a imter attached to the i'nner

houshooafef i &h@geﬁ&ntéefgﬁgﬂﬂ@ef@Bﬁté?%ﬁ%#iﬁ#ﬁgﬂ@eo.zs

pl unger can nove within the ™ syringe.

appﬁiaééﬁhﬁﬂkdﬁiﬁhﬁbiy fgrgper conprising a [imter
attached to the outer housing for fixing at |east one
di stance that the plunger can nove within the

syringe.7 10. thReagppas@idoofcichial i lyndbhelf eithd RRsage
plunger 20 is substantially cylindrical in shape.
indicator provides a predetermined number of dosages of

the drug in increments ranging from approximately 0.5 mg

10 to approximately 10 mg.

8. The apparatus of claim 1, further comprising a
limiter attached to the inner housing for fixing at
least one distance that the plunger can move within the

syringe.

15 9. The apparatus of claim 1, further comprising a
limiter attached to the outer housing for fixing at
least one distance that the plunger can move within the

syringe.

10. The apparatus of claim 1, wherein the plunger

20 is substantially cylindrical in shape.

11. The apparatus of claim 1, further comprising a

grip connected to the outer housing.

21



11. The apparatus of claim1, further conprising a

grip connected to the outer housing. 21 WO 2004/ 073621
wEOMANEER04/ 004297 12. The apparatus of cl ai nPdPS2004/004297

wherein the grip is enployed to adjust thée anmpunt of

t he dosage of the drug. 13. The apparatus of claim

11, wherebn tfige Highda®usCBE! OV 10 dehicves 1t b ip i
dosage to a pat?eg?%~5 fﬁ. The apparatuseofagla?%1%flp o

fur then ogQHPEL ShdMht tUki Bm6QRPESE 8Gid | ppeg
housing?915. Théﬂgbparatusmof clain114,c%E§Fe?ﬁ t?ﬁedrug'

grip is enployed to adjust the anmobunt of the dosage

of the dugy. THE.aplhe-apRabatsSand 16l ahMeldi nWBE &Mip is
the grip is 10 enployed to deliver the dosage to a

pat ie@Bloydd. tdhesaipRa’ @hdsa8bagd aldnal pakuehher
conprising a renovable covering attached to the
syringe. 18. The apparatus of claim1l, wherein the

suter housi NDh& MAYarSRest WO PRiin aNS fubdhedl Bomprising a
substantially 15 cylindrical in shape. 19. The

appatrapusonhectai Mol thkUihheF KOS Ng:  threadi ngs

di sposed on the exterior of the inner housing;, and

t hreadi ngs di sposed on the interior of the outer 20
housi ng; 122 The apparatus of claim 14, wherein the grip is

employed to adjust the amount of the dosage of the drug.

16. The apparatus of claim 14, wherein the grip is

10 employed to deliver the dosage to a patient.

17. The apparatus of claim 1, further comprising

a removable covering attached to the syringe.

18. The apparatus of claim 1, wherein the outer

housing comprises two portions that are substantially

15 cylindrical in shape.

19. The apparatus of claim 1, further comprising:

threadings disposed on the exterior of the inner

housing; and

threadings disposed on the interior of the outer

20  housing;
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WD 2004/ 073621 PCT/ US2004/ 004297 wherein the

t hreadi ngs on the inner and outer housing are slidably
waele@possell wi t hi n each other and the relative BXI/EE2004/004297

posi tions of the inner and outer housings are

adj ustabl e by rotation of the outer housing relative

5 to the {noeL; NS REre2Qindd SRR alius of ,§! 49,
wherein the threadings on the inner and outer

housibnEsngr £re %ﬁ%tbQ&”hQSEoéé@mi hat, @agﬁsggﬁ@'r_and the

predet ermi ned dosage “corresponds to a predeterm ned

a”DQEQaQEVéOéﬁgéf“bd%&tﬁgﬁ%LgfQHkgqngggsgﬂgagﬁéﬁgiﬁgﬁgfﬂgs

the inner housing.” 21. The apparatus of ¢

f 1,S{ ' t t.0 -t.h
e i e i S e e

posi-ti PRs 9ﬁné$%“§%%5%ge and the inner housing. 15
2

2. The apparatus o l'aim 1, further conprising a
| ocki ng assenbly connected to the inner housing and

the outgs. NOWl NELOLLEXEAGL LG N8l alhLe.PISLL OnS

of the inner housing and the outer housing.

app@ﬁ?&&éiﬁgscgﬁ“ﬂﬂelinﬂ@§r§&g rd%ggsiag?cgﬂgrises

an anti-seizure nedi cation. 24. The apparatus of claim
23, j - Lzur e nedi [ S| St

Lo BABEEF e i B2 A L SOOELH Scease
PCTEE@?QQ&&QQ&%%?a predetermined amount of rotation of the

10 outer housing relative to the inner housing.

21. The apparatus of claim 1, further comprising a
locking assembly attached to the inner housing and the
syringe for fixing the relative positions of the syringe

and the inner housing.

15 22. The apparatus of claim 1, further comprising a
locking assembly connected to the inner housing and the
outer housing for fixing the relative positions of the

inner housing and the outer housing.

23. The apparatus of claim 1, wherein the drug

20 comprises an anti-seizure medication.

24. The apparatus of claim 23, wherein the anti-

seizure medication consists essentially of diazepam.
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25. A single use, adjustable dose, rectal drug
delivery systemconprising: an outer housing; an
WO povefo73seusi ng adj ustably di sposed within the PGI/U81004/004297
housi ng; a syringe having a plunger and fixably
di sposed wthin the inner housing; a plunger limter

attached250 tResoweS RQYShagustadik Hds | 0ekiRY drug
assenbly for adjusting the relative positions of the

| NNele1hOUs NGy afeh thaneukenghousing.  26. The system
of claim 25, wherein the inner housing further
conprises a dosage indicator. 27. The system of claim

26, wherean dheeOWHRIsing5 housing further conprises an
opening for view ng the dosage indicator. 28. The
system of claim 25, wherein the outer housing further
conpri sesaa thasageaduidingat afus 291 yThe spystanwofh oh aina
25, wherein the dosage 20 indicator provides a

pr edeternhoesimygnber of dosages of 24 WD 2004/ 073621
PCT/ US2004/ 004297 the drug in increments ranging from
approximately 0.25 m to approximately 10 ml. 30. The
syst em of a céar ingb hantieges npllegadosage fixably disposed

within the inner housing;

a plunger limiter attached to the outer housing;

and

10 a locking assembly for adjusting the relative

positions of the inner housing and the outer housing.

26. The system of claim 25, wherein the inner

housing further comprises a dosage indicator.

27. The system of claim 26, wherein the outer
15  housing further comprises an opening for viewing the

dosage indicator.

28. The system of claim 25, wherein the outer

housing further comprises a dosage indicator.

29. The system of claim 25, wherein the dosage

20 indicator provides a predetermined number of dosages of
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i ndi cator provides a predeterm ned nunber of dosages
of 5 the drug in increnments ranging from

wapproxiéeately 0.5 ng to approxi mately 10 ng. PGLUSZN€004297
systemof claim?25, further conprising a limter
attached to the inner housing for fixing at |east one

di stanrcartatnt HEcRbhIEe 16AB1 AGVE Y th &9y 0.
syringe. 32. The system of 093?%12%, f&#ﬁﬁgg%at y 0.2

COMpill oNdpBrokiddtely atst aghed to the outer housing
for fixing at |east one distance that the plunger can
nmove within the syringe. 15 33. The system of claim

25, wher ebn tige pdyiaRl drs c1aupstaNtiraldes Cxhindpigal
in shape. 34. The system of claim?25, further

CONMidSicBgod pHb+ ULHPRN@GLadrEpnihes Q‘H{{r@e_rh%'fs.&iegagg’s's'of
The system of claim 34, wherein the gripis 20

anpleoyedrtg a4 i&%rén%t%”@blﬂéiﬂ%fﬂﬁmnh %‘iﬁﬁ%@ci%t&i‘fpo 5 g

drug. 36. The systemof claim eréin the gr

enpk@yagpggxg@ggg%?;ﬁhgl.osage to a patient. 25 WO
2004/ 073621 PCT/ US2004/ 004297 37. The system of claim

25, further conprising a grip connected to the inner
housi ng. 388. Tihe é@éﬁéﬁﬁbefc@éﬂmfﬁéfﬁfdﬂ%%%%'@ohBFiQ{ﬂ#ia
is enployed to adjust the amobunt of the dosage of the
drugimiter attached to the inner housing for fixing at

least one distance that the plunger can move within the

10 syringe.

32. The system of claim 25, further comprising a
limiter attached to the outer housing for fixing at

least one distance that the plunger can move within the

syringe.

15 33. The system of claim 25, wherein the plunger is

substantially cylindrical in shape.

34. The system of claim 25, further comprising a

grip connected to the outer housing.

35. The system of claim 34, wherein the grip is

20 employed to adjust the amount of the dosage of the drug.

36. The system of claim 34, wherein the grip is

employed to deliver the dosage to a patient.
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5 39. The systemof claim37, wherein the gripis

enpl oyed to deliver the dosage to a patient. 40. The
waymwemedf claim 25, further conprising a renPUVHDE®04/004297

covering attached to the syringe. 41. The system of

claim 25, wherein the outer 10 housing conprises two

portions Fzhat Taeespaast HH iAkky 28Y! Jifﬁhdl{ﬂé:fa!coingr§g§f}§' a
g

42. The system of claim 25, further conprisin

t hr eqelin @ondieepag eth Ahd hein@Xt 86| 0f ng the inner
housi ng; and 15 threadi ngs dlsposedrl n the interior of

the outer housing; wherein the threadings on the

i nner andsaut ehe OpssdG AR ashi dabl yrdisposed w-thi ng
each other and the relative axial positions of "the

| NNesmpARgecauUt8r adpusi N 2Q0ahe éﬂjéﬁg?ﬁgé%ggyo%okﬁ&iéghg.
ng

of the outer housing relative to the inner housing.
26 WD 2004/ 073621 PCT/ US2004/ 004297 43. The system of

Cl ai m 42 3suwherke nsfdveen ireadbbgss PN Je-difNeheaBdip is
outer housings are predeterm ned such that a desirted

pr edetraFedetdo (OSBRI L MHCIBARAES Lo 2 pAiedet er mi ned
anmount of rotation of the outer housing 5 relative to
the i nner housing. 44. The system of claim 25, wherein

t he drug4o. The system of claim 25, further comprising a

removable covering attached to the syringe.

41. The system of claim 25, wherein the outer
10  housing comprises two portions that are substantially

cylindrical in shape.
42. The system of claim 25, further comprising:

threadings disposed on the exterior of the inner

housing; and

15 threadings disposed on the interior of the outer

housing;

wherein the threadings on the inner and outer
housing are slidably disposed within each other and the
relative axial positions of the inner and outer housings
20 are adjustable by rotation of the outer housing relative

to the inner housing.
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conprises an anti-seizure nedication. 45. The system
of claim 44, wherein the anti- seizure nedication
W@ ogiosi631 essential ly of diazepam 10 46. A neChos200€0004297
adj usting the dosage of a drug froma syringe having a
pl unger, the nethod conprising the steps of:

| nSerti ng, thensyliyagen BEOcARd MEr AQSENOine threadings

inserting theinn housi ng 1 nto an outer housi ng

having, fe Dwegﬁ and mg}gg ﬁagé%&%gﬁg%e;}ggeaglcg}éﬁy@ed such

r
position o e | nner Sin outer ouslI ng;

fixiing, thearelald Yo pASLLLOROfa ULl HOUSLGAO dd
K g and 2 t 0

i nner "housi n restricting e axi al“notlon

t he_pl unger | .ung jmie 7 4 :
peTPBEBEE oo P R Lo of S BU0EE A0k
he 1 nner_ housi f.urther ¢ i ses a dosage

%ndf@g o%yeig?tﬁ%élﬁgfﬁo Oggﬂ%?ain147, wherein the

outer housing further conprises an opening for

U o geht  ThE RAdey BE GRLAL o412 nbl8 HELRO Al

claim 48, further “conpri's of : conneé%ing
a | ogklng agseml ¥ st 06, Lnpes: Hausing
45. The system of claim 44, wherein the anti-

selzure medication congists essgentially of diazepam.

10 46. A method for adjusting the dosage of a drug
from a syringe having a plunger, the method comprising

the steps of:
inserting the syringe into an inner housing;

inserting the inner housing into an outer housing

15 having a plunger limiter;

adjusting the relative position of the inner
houging and the outer housing;
fixing the relative position of outer housing to the
inner housging; and
20 restricting the axial motion of the plunger by a

plunger limiter.
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and the outer housing for fixing the relative

positions 10 of the inner housing and the outer
whowsgiomg21 and vi ewi ng the dosage i ndi cator thrpChoS100€004297

opening in the outer housing. 50. The nethod of claim

46, wherein the outer housing further conprises a

dosage 199} CaLRL -dthodl orTBEALR! S0 Vsa{er%'l%' 805 nh 0

met hod further  conprising the step of providing a

pr eql%tu%r E]gnggr%é@e Q1 Q[flsggsgggésg e 1n %rf.g%rl n

I ncremen ran m appr oxi net e
approxi mately 10 n1 52. The net hod of cIa|n146 the

met hod f ypt hegy, 20, GO icH BYaEHE, 51 %eqfe B @4kdbAge A
predetern1ned number of dosages of th &rug in

i ncr, X ;
oS IS S QO 5

@CTQQ@%% g »53. The met hod of cIa|n146 wherein
the Urther conprises the step of attaching a
l[imter to the inner housing for fixing at |east one

di st ance45hat Tltlgeme’&ﬂdﬂf]gﬁr c@éﬂm@é’e erttl?l!el} Egﬁprlslng the
syringe. 54. The met hod of claim46, wherein the

met hed fBEQher conprises the step of attaching a
l[imter to the outer housing for fixing at |east one
di stance that the plunger can nove within the

syringe. cofnedbendref hQibiahoChak&dt, el AnhBe housing

pl unger is
and the outer housing for fixing the relative positions

10 of the inner housing and the outer housing; and

viewing the dosage indicator through the opening

in the outer housing.

50. The method of claim 46, wherein the outer

housing further comprises a dosage indicator.

15 51. The method of claim 46, the method further
compriging the step of providing a predetermined number
of dosages of the drug in increments ranging from

approximately 0.25 ml to approximately 10 ml.

52. The method of claim 46, the method further
20 comprising the step of providing a predetermined number
of dosages of the drug in increments ranging from

approximately 0.5 mg to approximately 10 mg.
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10 substantially cylindrical in shape. 56. The nethod

of claim46, wherein the nethod further conprises the
wat@g/ordeeconnecting a grip to the outer housi PQT/US2004/004297

The nethod of claimb56, wherein the nmethod 15 further

conprises the step of enploying the grip to adjust

the anmoungs of Thhendoss@aOicibhe d6YgwnSS8.: I Ne Meihads
of claim56, wherein the nethod further conprises the

st eprfe IR IR RYst el IR d0ordel Eyenidde, Ci%a%t%ﬁt Polthe
e

patient. 20 59. The nethod of claim46, Wwherein

net hathed WoliBeHoCOOPT £ S8d B SEER: 05nCAMNECLIAT tBat the
grip to the inner housing. 29 WO 2004/ 073621

PCT/ 3152004/ 094284ve 6t lihe iRt Bodi 9fe cl ai m 59, wherein
the nmethod further conprises the step of enploying the
grip to adjust the anount of the dosage of the drug.

Gl. The mathognef nét@bdndrd.civher 25N e 4Bt hed mithod
further conprises the step of enploying the grip to

del i sieft Helte cdRpRYSeS Ot RAERE. 262acHNy PHNAd QL to the
cl ai m 46, wherein the netho further conprises the

st epraferatioashhgor e reNDMRbLEe 16QVErdig diQ
syringéﬁ 10 63.§The nethggpgf cl ai m 46, ﬁheﬁg%ﬁ Fﬁgt the

OUt 8flunger can move within the syringe.
55. The method of claim 46, wherein the plunger is

10 substantially cylindrical in shape.

56. The method of claim 46, wherein the method
further comprises the step of comnnecting a grip to the

outer housing.

57. The method of claim 56, wherein the method
15 further comprises the step of employing the grip to

adjust the amount of the dosage of the drug.

58. The method of claim 56, wherein the method
further comprises the step of employing the grip to

deliver the dosage to a patient.

20 59. The method of claim 46, wherein the method

further comprises the step of connecting a grip to the

inner housing.
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housi ng conprises two portions that are substantially
cylindrical in shape. 64. The nethod of claim 46,

wo eootlogs2conpri sing the steps of: 15 provi di nBCT/US2004/004297
t hr eadi ngs di sposed on the exterior of the inner
housi ng; providing threadings di sposed on the interior

of the au.er Theustbgoa Wer@ialnt Be, t HREAL NAS OectRBg
i nner- and outer 20 housing are slidably disposed

W t hfuri2a6h Bk sedNghe 33 MP0-2004, 04 th ip t
PCT/ US2004/ 004997 adj ust i r?\éeot £00A0DIPHA ehe grip o

posiddfang @het BRolRPESs &l QkaheNgESiNgssy Fotating
the outer housing relative to the inner housing. 65.
The nethod of claim64, wherein the threadings 5 on

the innersiandTaut g&theyiM@s aanespr eded1H ned sdehoa
that a desired predeterm ned dosage corresponds to a

B edBteihEmedngpDest e Rept beNeb1 bPnPULRS HQUSEBY
relative to the inner housing. 66. The nethod of claim

46, aErein thheaBBifOto L0 hurther conprises the step
of attaching a |l ocking assSenbly to the inner housing

and the syringe for fixing the relative positions of
the syrimge amHethe:hdsesf QWi B¢, wherein the method

further comprises the step of attaching a removable

covering to the syringe.

10 63. The method of claim 46, wherein the outer
housing comprises two portions that are substantially

cylindrical in shape.

64. The method of claim 46, further comprising the

steps of:

15 providing threadings disposed on the exterior of

the inner housing;

providing threadings disposed on the interior of

the outer housing;

wherein the threadings on the inner and outer

20 housing are slidably disposed within each other; and
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67. The nethod of claim46, wherein the nmethod 15

further conprises the step of attaching a | ocking
w@s®entdeg1 t o t he i nner housing and t he outer hPUBUSZYP04/004297

for fixing the relative positions of the inner

housi ng and the outer housing. 68. The nethod of

cl ai m 46, asheceing three dlelugti2® £OIEN IS8S tdlns of the
anti-sei zure nedication. 69. The nmethod of clai m 68,
wheriginert Badadtter @ ZINGsMBY £8tdOIME MM ShSer housing
essentially of diazepam 31

relative to the inner housing.

65. The method of claim 64, wherein the threadings
5 on the inner and outer housings are predetermined such
that a desired predetermined dosage corresponds to a
predetermined amount of rotation of the outer housing

relative to the inner housing.

66. The method of claim 46, wherein the method
10 further comprises the step of attaching a locking
assembly to the inner housing and the syringe for fixing
the relative positions of the syringe and the inner

housing.

67. The method of claim 46, wherein the method
15 further comprises the step of attaching a locking
assembly to the inner housing and the outer housing for
fixing the relative positions of the inner housing and

the outer housing.

€8. The method of claim 46, wherein the drug

20 comprises an anti-seizure medication.

69. The method of claim 68, wherein the anti-

seizure medication consists essentially of diazepam.
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