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present invention relates to an X-ray visible drug

delivery device for sbdermal (subcutaneous)
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Implanon® is a contraceptive implant that is inserted in the human body for periods up to
3 years. Cases have been reported in which the implants could not easily be removed due
to either incorrect insertions by physicians or due to non-insertion of the implant by
physicians. Implanon can be visualized in the body using ultrasonography and MRI
techniques. Visualization by MRI is not always readily available, relatively complicated
and expensive. Visualization by ulirasonography is also not always readily available and
may be difficult in the hands of inéxperienced physicians especially in the event the

implant was inserted incorrectly.

The implant should be removed (and replaced) after three years. Furthermore, women
may want to remove the implant if they wish to become pregnant. Another reason for
removal can be disease, such as cancer, especially breast cancer, ovary cancer or cancer

of the uterus.

It would therefore be convenient to have an Implanon-like implant which will be X-ray

visible. This in order to have additional methods to locate and identify the implant, either
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pOSSlbly result in pregnancy, the unwanted effect for a woman using contraception.

Moreover, it is also crucial that a radio-opaque component present in the
contraceptive/HRT device does not migrate outside the (open-ended) implant into the
body in undesired amounts causing potential radio-opaque component related adverse

effects.
Thus, the subject invention provides for a contraceptive and/or HRT X-ray visible

implant wherein the radio-opaque component does not negatively influence the release

rate of hormones from the device and does not migrate into the body.

SUMMARY OF THE INVENTION

The subject invention provides an X-ray visible drug delivery device for subdermal

administration of a contraceptive or hormone replacement therapy comprising one
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Figure 2: X-ray photographs of implants without barium sulphate (sample 8) and with
11.5 wt% BaSOy in core (sample 7) inserted in pig tissue.

Figure 3: Accelerated release profiles of implants with 0, 8, 11.5 and 15 wt% barium
sulphate in the core. (The implant with 0 wt% is identical to Implanon.)

Figure 4: Real time release profiles up to 190 days of implants with 0, 8, 11.5 and 15
wt% barium sulphate in the core. (The implant with 0 wt% is identical to Implanon).

Figure 5: X-ray photographs of implants a) without BaSOj or titanium wire (i.e.
identical to Implanon); and b) with 0.5 mm titanjum wire.

Figure 6: X-ray photographs of implants without titanium wire (sample 3) and with a 0.5

mm titanium wire in the core (sample 4) inserted in pig tissue.
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no tighium wire.11. 5 wt % BaSO in core (sanples 2 and 3); c)
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Figure 1_2: X-ray transmission of implants as function of content BaSO4(wt(%)).

Figure 13: Accelerated release profiles of implants with 0, 4, 20 and 30 wt% barium
sulphate in the core. (The implant with 0 wt% is identical to Implanon.)

Figure 14: Real time release profiles up to 76 days of implants with 0, 4, 20 and 30 wt%
barjum sulphate in the core. (The implant with 0 wi% is identical to Implanon).

Figure 15: Back Scatter Electron (BSE) detector photograph (magnification 350x) of
implant with a) 4 wt% barium sulphate in the core; b) 20 wt% barium sulphate in the

core; and ¢) 30 wt% barium sulphate in the core.
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terephthalate glycol (PETG) tray, which may be subsequently sealed with lidding paper.

The object of the invention is to add a radio-opaque element to a contraceptive/HRT
implant such as Implanon® providing the possibility to identify and locate it in the body
by X-ray techniques while maintaining the hormone release profile thereof and while
ensuring that the radio-opaque component does not migrate outside of the implant in

undesired amounts into the body.

One skilled in the art will appreciate that a hormone release profile of a batch of a drug
delivery device is never exactly identical to another batch of the same drag delivery
device. Therefore, according to the subject invention, when the hormone release profile
of an X-ray visible implant of the invention deviates less than about 15% fiom the
hormone release profile of Implanon®, these hormone release profiles are considered

identical or equivalent. The deviation can be calculated using a difference factor (Fy) to
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component was encapsulated in the hormone crystals. This was unexpected in view of the
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fact that the polymer component represents only about 36 wt% of the implant whereas the
hormone component comprises about 52.5 wi% of the implant. As a result of the
encapsulation within the polymer component, the radio-opaque component crystals could
not migrate out of the implant through the open ends of the implant in undesired amounts.
Had the radio-opaque component been present in the hormone crystals, it may have been
able to migrate outside of the implant in case where the hormone crystals are inter-

connected.

Thus, the subject invention provides an X-ray visible drug delivery device for subdermal
administration of a coniraceptive or hormone replacement therapy comprising one
compartment consisting of (i) a thermoplastic polymer core loaded with (a) a

contraceptively effective or therapeutically effective amount of desogestrel or 3-
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the steroids in the material). The poly-EVA material may be used for the core as well as
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the skin and can be any commercially available ethylene-vinylacetate copolymer, such as
the products available under the trade names: Elvax, Evatane, Lupolen, Movriton,
Ultrathene, Ateva and Vestypar.

The radio-opaque material in the core does not affect the release of the desogestrel or 3-

ketodesogestrel from the device and does not migrate out of the implant.

The subject invention further provides an X-ray visible drug delivery device for
subdermal administration of a contraceptive or hormone replacement therapy comprising
one compartment consisting of (i) a thermoplastic polymer core loaded with a

contraceptively effective or therapeutically effective amount of desogestrel or 3-
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of two-layered inplant containing bariumsul phate in

the core Preparation of two |ayered inplant containing
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Preparation of two layered implant containing barium sulphate in the core consisted of
two steps, i.e. manufacturing of core granulate (pre-mixing and blend extrusion)
containing a mixture of etonogestrel (3-keto desogestrel), barium sulphate and EVA-28
copolymer and manufacturing of a co-axial fiber consisting of the core and a skin layer of
EVA-14 copolymer.

The core material was prepared by adding the desired amount (e.g. 52.5 wt%
etonogestrel, 36 wt% EVA, 11.5 wt% Barium sulphate) of ingredients to a stainless steel
drum after which the powder mixture was pre-mixed by rotating the drum on a rhénrad,
or equivalent, at 47 rpm. The powder mixture was subsequently fed to a Berstorff ZE25
co-rotating twin screw extruder (or equivalent) and blend extruded at an extrusion
temperature of 125°C. Blend extrusion resulted in strands in which etonogestrel (3-keto
desogestrel) and barium sulphate were homogeneously dispersed in the EVA-28 mairix.
The strands were subsequently granulated to core granulate.
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melipflows, wera qamhingd inangpinngral resuliing ip gekingpase fibesy Thg ypkyme flow

rao g BUE TR 1Py HaBCRR IR ) 55316 RBRARTEATing PUHE A pxrusion

templﬁprgtpeer eleld5PQ and en BXtAusi@ ratet mﬁ Ixm/riimewast usedh dsxtsion lead to a co-

nt,l | ated to,co ran t e. The

axial SBECYHE B it il o e Aot ' B T ter g cooted
dowi'to @6t ednpdigtueiih A vwadredalta ldried én alrmﬂevma loddgeell A coaxial

rocessed the core material as delivered y the hlend
fibepwps g dnto 4hem MStusmsmme@P@n@sﬁﬁv%&Dmyghgﬁ PRt

resulting in a skin-core fibre. The volune flow rate
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Spl nning pu AN exirusion tenperature
skingn extrusion rate of 1 mnmin was used. Extrusion |ead

to a co axial fiber with a dianeter of 2 nmand a skin

t hi ckness of 60 mm The fiber was cool ed down to room
Prepiagatjorofitwis Baybred dmplahedonthidihg bakiie dulphatin tha Bﬁn\bﬁhﬂiﬂewﬂf

a reel.. The .coaxi al flberlﬁas cut .into é ? m r oqs
a g en

threwmsgl & TlacigAfcrte sraulae @reyyingan extrusion)
cont@ﬁiﬁg"@x'nﬁﬁﬁl% of 6RoNbEYstreId 3 kel &3‘36% a&é]‘? Bnd@EVIAMSR EpoRiRd,

te’in the skin

npl ant contai ni ng bari um sul
manpfaéwama @ranuwge (pesymixing prepbland extonion) ponieiningra misture of
Baritith Sl dnd EV813 Kbbi§RBS bid Sdn@hcturing of a co-axial fiber

consisting of the core and a skin layer.

The core material (e.g 60 wt% etonogestrel and 40 wt % EV A-28) and skin material (e.g.
20 wt% barium sulpbate and 80 wt % EVA-14) were prepared by adding the desired
ingredients to a stainless steel drum after which the powder mixtures were pre-mixed by
rotating the drum on a rhénrad, or equivalent, at 47 rpm.

The core powder mixture was subsequently fed to a Berstorff ZE25 co-rotating twin
screw extruder (or equivalent) and blend extruded at an extrusion temperature of 125°C.
Blend extrusion resulted in strands in which etonogestrel (3-keto desogestrel) was
homogeneously dispersed in the EVA-28 matrix. The strands were subsequently
granulated to core granulate. Essentially the same process, except for a higher extrusion

temperature of 150°C, was executed for the skin powder mixture resulting in strands in



three steps, i.e. manuiacturing of core granul ate

(pre-m xi ng and bl end extrusion) containing a m xture
w@booswsnsogestrel (3-keto desogestrel) and EVA-BSI/EP2005/051150

copol ynmer, manufacturing of skin granulate (pre-mXxing

and bl end extrusion) containing a m xture of Barium

sul phat e andEVA- 14 copol ynmamy, and manufacturing of a

co-axial fiber consisting of the core and a skin

layer. The core material (e.g 60 w % et onogestrel and
whigly bggiwg sniphaig yaghemegdnaousiyt dispested (e thy. EVA-Idtatbiar Thenstrands

YEVA-14) were prepared by addi ng
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. i.nwhi ch barium sul phat e was honogeneo_u;}lsﬁé di spersed in
dried 98 aprgnd woupd op pxeelTHee copxightiler weas sutsintosbd gerros;
granul ated to skin granul ate. The co-extrusion set-up
consi sted of a skin extruder that processed the skin

EXM% §t§ c%&pqqkéﬂv OF %g-r& v}s1: ;ﬁ![jq%bl ﬁer%vqrge%x tgﬁ;gr uld%e# g?_laa r}g%’gag,gg barium

sulptigte iiv drecubrd iniplant boresidingtariuthegulphitecinrtid $kih ladddmpRhiewithout
b .conmbj ﬂed d a spinneret resulting in ' a skin-core
atipe, s phate Canp flow rate of both nelt flows was

-

controll ed by a set of separate spinning punps. An

X—r@?}btb‘gk@ihs WRPaka! #68 i) 1&%99&?@&@%&%9 e ¥ShPPislAlS
of 1 mMmn was used. Extrusion lead to a co-axial ~
betvyeep épplants haging bariensulpbate in eithen pere gr shidn wersus x-ray visibility of

implants without barium sulphate (Implanon) were compared. Figure 1 demonstrates that

incorporation of barium sulphate in the skin layer hardly improved the x-ray visibility
when compared to implants without barium sulphate. However, incorporation of barium

sulphate into the core greatly improved the X-ray visibility of the implant.

The x-ray visibility of the implant with barium sulphate in the core was also tested in
vivo in pig tissue. For this purpose implants having barium sulphate in the core and
implants without barium sulphate (Implanon) were inserted in hind legs of pigs and
subsequently X-ray photographs were taken. Figure 2 demonstrates that the batium
sulphate containing implant (sample 7) is clearly visible while the Implanon implant is

not (sample 8).



thi ckness of 60 mMmm The fiber was cool ed down to room

tenperature in a water bath, dried on air and wound on
w@2008089814The coaxi al fiber was cut into 4.0 cnP@DEB2005/051150

EXAMPLE 3 -conparison of X-ray visibility between

i mpl ant contai ni ng barium sul phate in the core,

i npl ant contai ning barium gal phate in the skin and

i mpl ant wi t hout barium sul phate (Inplanon') X-ray

phot ogr aph taken frominplants and subsequently

LE-4 avHog release tre apiy itz hAle i

V ol t van St oTa
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core and inplants wi thout barium sul phate (Inplanon)

were inserted in hind | egs of pigs and subsequently
Toplgnts Jgere mamafaeiaioR doaed with lk d h.5 and 4 3 ma¥/gbagiemmtwiphetzis the coro.

. : ini i . le 7
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solution, For the real time release rate net 0d the
hormoges fremdhe devisgse profile was tested in water. For both
tests the release profile of an inplant containing

bari um sul phate in the
These conclusions were substantiated by calculating F1 values. The F1 values were

calculated for both accelerated release rate profiles (up to and including 18 days) as real
time release rate profiles (up to and including 190 days) taking the Implanon release
profiles as reference. The results are given in Table 1. F1 values up to 15 (0-15) provide

assurance of the sameness or equivalence of the two curves.

Table 1: F1 values for Implants loaded with 8, 11.5 and 15 wt% barium sulphate in the

core

barium sulphate (wt%) | Accelerated release | Real time release

8 33 9.8

11.5 24 9.7

15 2.1 8.7




core was conpared to the profile of Inplanon w thout

bari um sul phate. |nplants were manufactured | oaded
wowak/o®si41l. 5 and 15 wt % bari um sul phate i n t heCBP®05/051150

The resulting accelerated rel ease profiles are shown

in Figure 3 which denonstrates that all rel ease

profiles are simlar and th& wthin the tested range

of barium sul phate content of the core (0-15 wt% the

radi o- opaque conponent does not influence the rel ease

of hornmones fromthe device. The sanme concl usi on canbe
Lo ol SR

bari um sul phate content of the core (0-15 W% the
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insesed takiag én cohsideation i ANrEd ot Eérﬁ&@t’é"i‘l%é Q&nﬁ&e@gﬁer
. m‘EI nt containing a titaniumwte In the cor 0
Insettio ﬁg?g’lqeﬁﬁsﬁf%t arogend wsinga shypsudemt ai ns an i nert
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. Insert ec.mJ |S§H\§£)s( Ilggﬁlgﬁ%@wibg’“é Efﬁ"?/{ a1ing g tlanum wire
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titanium wire (Implanon) . As demonstrated in Figure 5, insertion of a titanium wire into

the core greatly improved the X-ray visibility of the implant.

The x-ray visibility of the titanium wire implant was also tested in vivo in pig tissue. For
this purpose implants having a titanium wire in the core and implants without a wire
(Implanon) were inserted in hind legs of pigs and subsequently X-ray photographs were
taken. Figure 6 demonstrates that the titanium wire containing implant (sample 4) is

clearly visible while the Implanon implant is not (sample 3).

EXAMPLE 7 - Hormone release profile of implant containing titanium wire in core in

comparison to hormone release profile of commercially available Implanon

In-vitro release rate profiles of Implanon were determined by two methods. An

accelerated release rate method was performed by testing the implant in an ethanol/water



titaniumwire was inserted. After the canal was

prepared, the titaniumw re was carefully inserted
W a005/08p8ir consi deration that the wire di d notPCI/EP2005/051150

penetrate the skin layer. After insertion, the wire

was cut at the rod end using a sharp cutter. EXAMPLE

6: conparison of X-ray visiil@lity between inpl ant

containing a titaniumw re in the core and inpl ant

without a titaniumwre (Inplanon) X-ray photographs
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Table 2: F1 values for Implants loaded with 0.25 and 0.50 mm titanium wires

Titanium wire (mm) | Accelerated release Real time release

0.25 2.6 8.1

0.50 7.7 10.8

EXAMPLE 8: Migration of barium sulphate particles out of implant with open ends

To reveal the distribution of barium sulphate in the implant and to obtain an impression
of the loss of barium sulphate particles upon leaching, cryogenic sections were made of
implants using a ultramicrotome. Subsequently the sections of the implants were

analyzed using Scanning Electron Microscopy / Energy Dispersed Xspectroscopy



range of titaniumwre dianeters (0.25-0.50 nm the

i nfl uence on the rel ease of hornones fromthe device
whoosigosiadi o- opaque conponent i s acceptabl e. FCIHFERROE051150

concl usions can be drawn formthe real tinme rel ease

profiles up to 118 days (Figure 8), i.e. that al

rel ease profiles are conpardble to the Inplanon

reference inplant and that within the tested range of

titaniumwi re dianeters (0.25-0.50 mm) the influence
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the 'wnswbmm%BMUQeso 15 (0-15) provided assurance of the
sameness or equival ence of the two curves. Table 2: Fl
val ues for Inplants |loaded with 0.25 and 0.50 mm
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eac t he i npl.ant val of the ,
tocal3b i ith pioRouSafehy Sty porm ment Bl eching Bdbncaninip any
brightadpetse and after |eaching information is obtained on

t he nor phol ogy of the barium
sul phat e/ et onogestrel / EVA-28 m xture. A back scatter

The @J)Iﬁ@ﬁtrbgﬂuﬁl%?ua@% §&lPh b%{@%eé@fsdalsfoq ést%cﬁ?s%é;ﬂ ltnleﬂ]tlgﬂ Before

BSE 1 ma resence o arium su
and @ﬁ@llwbhmgc(b@ dﬂ}@@d etignaltveatéri (§6/10))i Thiis gves inférntation balposmble
mgrﬁﬁ&? Q%&ugf‘gulf)hake Crystals out of the implant after the etonogestrel crystals

were leached out of the implant. The results (table 3) show that there is no major change

in content of barium sulphate upon leaching. It can therefore be concluded that no or

hardly any barium sulphate crystals migrated out of the implant through the open ends.

Combining Figures 9 and 10 with the results in table 3 it can be concluded that hardly
any radio-opaque component (shown by the bright spots) was encapsulated by the
hormone crystals and that most of the radio- opaque component was encapsulated by the
polymer EVA-28.

Table 3: Remnant content BaSO4 of implants (average is given and range of 6 samples is

given in brackets)



Figure 9 reveal s the norphology of an inplant in which

the core is | oaded with about 11.5 wt % bari um
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representing barium sul phate, are mainly located in

the EVA-28 material, i.e. the irregular shaped

grey/ bl ack spots, represenfibng etonogestrel crystals,

contain no bright spots. Figure 10 reveals the sane
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(90/10)). This gives informati on on possible mgration
of barium sul phate crystals out of the inplant after
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core stanﬁﬂ@m Eﬁ§rlir Vishly &hid iﬁg 91?:?{3581% gs%%ﬁ'\ﬁ ?anmwthout the

conpari'son of° X-ray Vi S
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implanibh Thgwenmbkyrepresents the X-ray exposure (pixels per area) of a X-ray camera

(transmission X-rays). Table 4 and Figure 12 show that the amount of X-ray transmission
of the implant with a low barium sulphate content in the core of 4 wit% (sample 4) is

significantly different from the implant without BaSO, (sample 1).

Table 4: X-ray visibility of implant with and without BaSO,

Sample | BaS04 Transmission of X-ray
no. content | [pixels/area]

[wt.%] Mean [n=4] SDh
1 0 1588 21
2 11.5 736 28
3 115 729 29
4 4 1140 29
5 20 486 24
6 30 292 17




the X-ray visibility between inplants having barium
sul phate in the core versus x-ray visibility of
WO ppbasuss4 wi t hout bari um sul phate (I npl anon) WeCEEP2005/051150
conpared. Figure 11 denonstrates that incorporation of
barium sul phate into the core greatly inproved the
Xray visibility of the inph&nt. The inplant with only
4 wt % bari um sul phate content in the core (sanple 4)
is clearly visible while the Inplanon (sanple 1)
i mplant wi thout the barium sul phate is not. The

E};Q_Fﬁ_ﬁﬁp—tﬁ&ﬁ%ﬁb§é an of X -2 is a ,%tgi]tative!éaleul% the
cord ibon tohiordone yeleasgqpoifile of RomeAscigiey avilaBl Bipldhon (no

b .X—ra& camera (transm ssion X-rays). Table 4 and Figure
argm S, that the anmount of X-ray transm ssion of the

implant with a | ow barium sul phate content in the core
Tn-vitfo 1M AaleSR0RIcE ofthe! 'b§4 t

th 0e i mpl aﬁletslﬁ’vm tehgut elﬁg%d&%%%p 1 t‘%}l{) A&E&@erated
relegsesatp imethogd wes perfprmcd byniestingthel mplmhtau tn Bmmwmaoa 0)

e eas |Ie 0 ontal ng bari
solufioh MBSl iR fogl Bl mein i e TR 5ot meols W8
watgar Etﬁn Hoth 1efts drreleas pibﬁlf: ofuR ithplahtcoh i iAg BétivioR Sulpidté iHthe
sulfate) ILh-vitro rel ease rate profiles of the

core; was coppareg e themuatile @f Byrkanen withow farium sulpbatel er at ed
rel ease rate nmethod was perforned by testing the

i mpl ant in an ethanol /water (90/10) solution. For the

Impiaa il ware panyiaptareddogded avithed, R @nd B8 withh-bariumsulpdiatesin ¢he core.
The Pésﬂi g%cgﬁe;rfnlteﬁ Zélgeg ggbfﬁ%tp 21?‘ v&H mkﬁélﬂl i3 %&%@ h (De%lonstrates that

rel ea cont a
all refedse Ipaiﬁies are kidlac amldath‘aamth:lnl’thmnreﬁtdd tamgt bEbJTuRh bhiph#dé content

o i I e 20 o ORALER SAmPoiynEdnre 30t LGSR P stease of

hornsdtlep fidirathé Bedibe ThE k8ne ¢HR IUs@sdah b8 ﬂra‘%ﬁpﬁ&ﬁrﬂi’é &Ql time release
pméel ease profl | es are shown in Figure 13 whi

e P Sprs(Fige 1), jerveithin the tp?t@# ﬂapsw%haémm sulphate eomgent
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hormones from the device.

These conclusions were substantiated by calculating F1 values. The F1 values were

calculated for both accelerated release rate profiles (up to and including 18 days) as real
time release rate profiles (up to and including 76 days) taking the 0 wt% implant release
profiles as reference. The results are given in Table 5. F1 values up to 15 (0-15) provide

assurance of the sameness or equivalence of the two curves.

Table 5: F1 values for Implants loaded with 4, 20 and 30 wt% barium sulphate in the core

Barium sulphate
Accelerated release Real time release
[wt%]
4 42 29

20 58 6.9
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Figure 15 reveals the morphology of implants in which the core is loaded with about 4,

20 and 30 wt% barium sulphate. It can be seen that the bright spots, representing barium
sulphate, are mainly located in the EVA-28 material, i.e. the irregular shaped grey/black
spots, representing etonogestrel crystals, contain no bright spots. Figure 16 reveals the
same samples that were leached . The blank part is the skin material while the part
containing the bright spots shows the leached core. Dark holes are clearly visible. The
holes, representing the location at which etonogestrel crystals were present before

leaching, hardly contain any bright spots.

The content barium sulphate in several batches was also tested using incineration before
and after leaching (18 days in ethanol/water (90/10)). This gives information on possible
migration of barium sulphate crystals out of the implant after the etonogestrel crystals

were leached out of the implant. The results (table 6) show that there is no major change
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and (b) about 4-30% by wei ght radi o-opaque materia
and (ii) a non-nedicated thernoplastic polyner skin
W@us0893w4 t he core. 2. An X-ray visible drug detT/Er2095/051150
devi ce according to claim1 wherein the radi oopaque
material is about 6-20% by weight 3. An X-ray visible
drug delivery device accort@ibng to claim1l wherein the
radi oopaque material is about 8-15% by weight. 4. An
X-ray visible drug delivery device according to any
one of the preceding clains wherein the radi o-opaque
CLARM®rial in the core does not affect the rel ease of
t he desogestrel or 3-ketodesogestrel fromthe device.
5. An X-ray visible drug delivery device according to
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4. An X-ray visible drug delivery device according to any one of the preceding
claims wherein the radio-opaque material in the core does not affect the release of

the desogestrel or 3-ketodesogestrel from the device.

5. An X-ray visible drug delivery device according to any one of the preceding

claims wherein the radio-opaque particles do not migrate out of the implant.

6. An X-ray visible drug delivery device according to any one of the preceding

claims wherein the radio-opaque material is barium sulphate.

7. An X-ray visible drug delivery device according to any one of the preceding

claims wherein the device is an implant.

8. An X-ray visible drug delivery device according to any one of the preceding

claims wherein the thermoplastic polymer is polyethylene vinyl acetate.



10. An X-ray visible drug delivery device according to

claim9 wherein the netal wire in the core does not
wa@bdosososthe rel ease of the desogestrel or PCT/EP2005/051150

3- ket odesogestrel fromthe device. 11. An X-ray

vi si bl e drug delivery device according to clains 9 or

10 wherein the inert netal2@ire is a titaniumwre.

12. An X-ray visible drug delivery device according to

any one of clainms 9-11 wherein the device is an

implant. 13. An X-ray visible drug delivery device

ccording to.any.one . of cl g 9,12 kN the. .
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contraceptive or hormone replacement therapy comprising one compartment

consisting of (i) a thermoplastic polymer core loaded with a contraceptively
effective or therapeutically effective amount of desogestrel or 3-ketodesogestrel
and containing an inert metal wire and (ii) a non-medicated thermoplastic

polymer skin covering the core.

10. An X-ray visible drug delivery device according to claim 9 wherein the metal
wire in the core does not affect the release of the desogestrel or 3-ketodesogestrel

from the device.

11. An X-ray visible drug delivery device according to claims 9 or 10 wherein the

inert metal wire is a titanium wire.

12. An X-ray visible drug delivery device according to any one of claims 9-11

wherein the device is an implant.

13. An X-ray visible drug delivery device according to any one of claims 9-12
wherein the thermoplastic polymer is polyethylene vinyl acetate.



