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pati ent,*"can and secure t ce In plac n a rst
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manner t hat irst surface is substantially smoth. 30 O her preferred,
f eatldr exleaned $wim tiote tortimé shopldethiseprove negessary, thereby avoiding difficulties

associated with clogging which might otherwise require the element to be replaced.

Another embodiment of the invention is concerned generally with heat sinks by
means of which heat may be dissipated from machinery and the like. In such
situations, it is advantageous for air, for example, to be able to flow cleanly through

20 the heat sink with reduced disruption.

Another embodiment of the invention is concerned generally with medical
devices, and in particular with orthopedic or orthodontic devices where it is preferred
that the body of the patient, and in particular the bones of the patient, can bond with
and secure the device in place.

25 In a first aspect, the invention provides a laminar structure comprising a
deposited metal, the structure having microholes extending between a first surface and
a second surface thereof. each microhole having a wall which meets the first surface
with a rounded edge or tapered configuration in such a manner that the first surface is
substantially smooth.

30 Other preferred features are set out in the appended claims.
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structure as a heat sink. Fi gure 1 showscgefi,lt ring deyice 1 interposed
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order tl§ be re- Figure11saschematic view of a filtration system which incorporates a laminar

structure as a filter element;
Figure 2 is a schematic view of a portion of the laminar structure during its
production process;
Figure 3 is a schematic plan view in the direction of the arrow III of Figure 2.
20 Figure 4 is a schematic view of the laminar structure as a medical device; and
Figure 5 is a schematic view of the laminar structure as another type of medical
device; and
Figure 6 is a schematic view of the laminar structure as a heat sink,
Figure 1 shows a filtering device 1 interposed between an inlet line I of a liquid
25 to be filtered (for example, a cooling emulsion of oil and water used during the
carrying out of a machining operation and which may contain shavings and other
particles of material to be removed) and an outlet line O that the liquid, when filtered
and cleansed of at least some of the particles it contained, crosses in order to be re-
inserted in the cooling circuit,
30 The filtering device 1 comprises a closed shell 2 (which is normally metallic)
that is provided with an inlet opening 3 in communication with the inlet line I and an

outlet opening 4 in communication with the outlet line O.
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ef
rrenbersu%g t%erefore ext ends downwards fromthe flange 13. The internal
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chamber 15 communicates with the outlet opening 4.

The flange 13 which acts as a partition baffle within the shell 2 carries a

plurality of filtering members 16, each of which comprises an elongate support in the
20 form of a hollow, and therefore permeable, cylinder; one end, preferably the upper

end, of which is connected in a watertight manner to the flange 13. The other,

preferably the lower end, is closed and arranged as to be generally coincident with the

lower funnel portion 7 of the shell. Within the first chamber 15 each of the filtering

members 16 therefore extends downwards from the flange 13. The internal cavity of
25  each of the said ﬁltering members 16 communicates with the second chamber 15.

It will be understood, of course, that the positional phrases “upper”, “lower”
and “downwards” relate solely to the orientation shown in Figure 1 and therefore
should ndt be taken as implying any other positional or orientational limitation.

Each of the filtering members 16 is surrounded by an external filtering element

30 17 (the laminar structure) that consists of a thin and flexible cylindrical sheath, which
may also be slightly conical, and which is open at both ends (although it could be open

at just one end).
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20 The micro-perforated filtration lamina 17 is realized by means of a controlled galvanic
electroforming process, with (in this embodiment )selective deposition of nickel on a
matrix at the cathode, appropriately prepared for surface conditioning of the layer 17.
In particular, the said matrix, generically indicated by the letter M, has a hollow
imprint, sometimes referred to as an "inkpot”, suitable for creating the conductive

25  zones for the electroforming process and the zones rendered insulating by filling with
dielectric resins that constitute the electroformed holes, and eventually leveled and
chrome-plated. In this way the nickel formed on the matrix M during the
electrogalvanization process becomes deposited in the surroundings of the imprints S,
thus forming the micro-holes 17a. The surface of the layer 17 realized in this manner

30 has its outer surface, i.e. the surface that during the formation process is turned

towards the matrix perfectly smooth and devoid of all roughness.
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15 - filtration: continuous, on activated carbon

As far as the number of the filtering members 16 and related filtering elements
17 in accordance with this embodiment of the invention is concerned, the choice will
be made on the basis of the specific requirements of each particular application, since
itis alsb possible, if appropriate, to use no more than 2 single filtering member 16.

20 Each filtering member 16 contains in a generally axial position a pneumatic
duct 18 which is connected to a air distributor 11 and is provided with a ser;es of air-
blowing orifices arranged at different levels, each orifice being equipped with an
appropriate valve not showﬁ on the drawings. The Reference number 22 identifies an
electronic unit that controls the functioning of th¢ valves 5, 6 and 9, of the pressurised-

25  air source 12 and a distributor 11 in such a manner as to produce an orderly sequence
of filtering phases and cleaning phases of the device 1. In the embog_limént here
illustrated, switching between the two phases is controlled by the unit 22 as a function
of the signal generated by a barometric sensor 23 that senses the fluid pressure
gradient existing between the inlet opening 3 and the outlet opening 4, that is to say,

30 the so-called loss of head of the fluid circuit through the filtering device 1.

During the filtering phase, the valve 9 is closed and the pressurizéd—air source

12 is deactivated. The valves 5 and 6, on the other hand, are maintained in their open
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During this phase the valves 5 and 6 are closed to prevent liquid from passing
20  through the filtering device 1.

The valve 9, on the other hand, is opened and the system 11, 12, 18 is
activated. An air stream (or other gaseous or fluid stream) issuing from the orifices of
the air ducts 18 impinges violently on the wall of the filtering members 16 and then of
the filtering elements 17, thus detaching the material deposited on the outer surfaces of

95  the latter; this material then drops into the first chamber 14 and eventually exits from
the filtering device 1 through the discharge duct 8.

On completion of the cleansing operation (which is continued for-a
predetermined or user-selected interval of time) the unit 22 emits commands that
causes the system to pass once again into the previously described filtering phase.

30 Tt should however be noted that whilst the invention has here been described
with specific reference to a filtering device for lubricating and cooling liquids

employed in machining operations, it can be applied in an equally advantageous
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engines. In.the latter, case, however, the purifjication 5 treatnent of the
gages dﬁ@én’ﬁ%ﬁ 53?6?‘%!@ ﬂ&%ﬁi‘?%‘lg g?w%? ‘F‘F‘Yﬁ‘?‘ﬁw{%rhe_ Hyereat g’Bmo _"’é??ed%@ﬁjat i on of
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tenperature during'the passage.through the mcro-holes of iTtering
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density), though in a gener ally conventional manner well within the
will simply be released into the atmosphere for a spark ignition cycle and self-burnt in

the case of a Diesel cycle.

20 As mentioned above, in the first embodiment of the invention the laminar
structure is useful as a filter element. In a second embodiment of the invention, as will
now be described with reference to Figures 4 and 5, the laminar structure of the
invention may also be useful in medical devices. In these embodiments, it is preferred
that the laminar structure comprises titanium.

25 Figure 4 is a schematic view of a prosthetic hip joint which is commonly used
for replacement of hip joints that have degraded, for example as a result of
osteoporosis. | .

The joint 30 comprises a leg portion 32 and a hip pbrtion 34. The leg portion
32 comprises a spike 34 which is designed to be driven into the femur of a patient, and
30 apeg 36 which is receivable in the hip portion and which is designed to act as a pivot

point about which the patient’s leg can move.
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that the cleansing systemof the filtering device may lik

different fromthe one here described8and may be, for exanple, an
ultrasonic systemor, in the case of dusts, a 15 sinple shaking device. In
the case of applications for the treatnment of the exhaust gases of
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20 As nent’i oned above, in the first enbodi ngnt of the invention the |am nar
struct ur e degcriheds byt igdnsiead; solid and ok pamatal qripllgy se dhat dheonegogemerally hos & he

invention,g?é?{vﬁgwﬂ%ﬁﬁgtﬂ%%t%% é{\/ith reference to Figures 4 and 5, the

| am nar’ st nve nay al so be useful in nedical devices.

In these enbOdimﬁiﬁfohionicﬁmﬁiﬁ%éﬂ&'ﬁH%tvﬁﬂéh adiead apirfive onf which theepeponpr i ses
titanium 25 Figure is a schematjc view of a prosthetic hip iégi nt which

i s conmonl eanbeaduringmevement ol be spike (whigh pafurelly ocems anthedegigvhighthe 1 or

exanpl e as res ORArQS) The . .0l CRTOM I ortion
32 and a rﬁpﬂ(eplgl’#g‘le%ﬁ&)%flg%’ aﬁ‘gg@%%‘%t’ ?doﬁ?aggé g%rr“%?‘fhsgs a C?Sﬁ‘ge §§9vveﬁ ichis
desi gned tdeskébedlaniiiar strdcture.he fermur of a patient, and 30 a peg 36 which
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_________ e - 29?39;/ 282 leh BR3P WM hodi hke 34 is
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36 (in contrast to the sPi ke) is not fornmed of a lam nar structure as
her ei nbef dbespikeaRd $aBdRPIaGEt i s instead solid and of a metal or alloy so

that the peg geqghphlyribas ShoRs i fthedonie AbABE Ghlch YohRIE thrdidh fafie SPi ke.

The hip portion conp I sh 38 which acts as a surface on which the
peg 15 patient who has experienced a broken jaw, for example, so that tissue or bone

surrounding the device can grow into the device as the broken jaw mends. As will be
appreciated, the device provides support whilst the broken bone is mending, and also
acts as a means for strengthening the mended bone.

In addition to being used as an orthodontic device, it will be apparent that the

20  laminar structure could also be used to overlie a break in a patients radius or ulna, for
example, or any other bone. Effectively, the laminar structure acts to support the bone
whilst healing and also acts as a means for strengthening the break after healing has
occurred. The laminar structure could be secured to the bones either side of a break to
stabilise the break and to assist the mending of the break that naturally occurs.

25 Figure 6 is an elevational view of a third embodiment of the invention, where
the laminar structure 17 is used as a heat sink. In this embodiment, it is preferred that
the laminar structure is of a good heat conductor such as nickel, titanium, silver, gold
or brass.

As shown in Figure 6, the laminar structure is attached to a surface 50 which

30  will be or is warm or hot. The surface 50 could, for example, be a housing for a piece
of electronic equipment such as a microprocessor, or a housing for another mechanical

and/or electrical device. The laminar structure serves to conduct heat away from the
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Another embodiment of the invention provides a laminated structure,

manufactured to the desired form with perforated walls which is designed to be used
20 for the mending of bones for the medical sector in orthopedics and/or orthodontics is
" obtained by a galvanic electro-forming proceés with deposition of titanium on a matrix
(M) arranged at the cathode. It is designed superficially with micro-incisions until the
desired microperforations are positioned where de-sired,'at the diameter desired which
can be linked to the diameter of plasma cells to nourish the bone material being

25  reconstructed.

In another arrangement, the laminar structure can be formed or constructed as a
cage and secured at either end to a bone or péu'tS of the same bone. As a result of the
microholes in the stmcnxré, blood can flow therethrough to enable the bones to
regenerate themselves.

30 Naturally, the construction details and the embodiments described above may

be varied with respect to what has here been described and illustrated without




It will, b%%, pipgi ated fromthe above that as the outer suptmaBoomism®he

| am nar ructure is snooth and -devoig of roughness and is formed with

m cro-holes that have 5 walls with rounded edge, it is particularly well
suited for use in nedical devices since the |ikelihood of rough edges which
coul d cau (g? vp&%[r)fg?h tﬁé’gpllﬁtl 28 messcbwmesdﬁurm\?mﬁomaeset ast infthe elaimct ure i s
substanti a IS easier to clean. The snooth nature of the
struct ur e that feliow. advant ageous when used as a heat sink since the snooth
surface is less likely to resist air flow thereover and/or therethrough. 10
It wll be apparent fromthe above, that one enbodi nent of the invention
provides a |lam nated structure, manufactured to the desired formwth
perforated walls which can dissipate heat when machi nes operate at high
tenperatures is obtained by a galvanic electro-form ng process with
deposition of nickel or titaniumor silver or gold or brass on a matrix
(M arranged at the cathode. It is designed superficially with 15

m cro-incisions until the desired mcro-perforations are position where
desired, at the diameter desired and at the thickness requested for a
correctly calculated wall thickness. Another enbodi nent of the invention
provides a |lam nated structure, manufactured to the desired formwth
perforated walls which is designed to be used 20 for the nending of bones
for the nedical sector in orthopedics and/or orthodontics is obtained by a
gal vanic el ectro-form ng process wth deposition of titaniumon a matrix
(M arranged at the cathode. It is designed superficially with
mcro-incisions until the desired mcroperforations are positioned where
desired, at the dianeter desired which can be linked to the dianeter of

pl asma cells to nourish the bone material being 25 reconstructed. In

anot her arrangenent, the | am nar structure can be forned or constructed as
a cage and secured at either end to a bone or parts of the sane bone. As a
result of the mcroholes in the structure, blood can flow therethrough to
enabl e the bones to regenerate thenselves. 30 Naturally, the construction
details and the enbodi ments descri bed above may be varied with respect to
what has here been described and illustrated.-w thout WO 01/21282

PCT/ | BOO 01419
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10 di sswoimgzizromthe spirit and the scope of the presericrig (ﬁﬁfgl on as
set out imthectarnms—that—follow. MO 01/21282 PCTIIBOO/01419 11 111331~

111111 HE11 1. Alamnar structure conprising a deposited
netal, the l m Iﬁ m cr ghol es_extendi ng between a first surface
and a second's eac&LAIMS ohoi e having a wal | which neets the

first surface with a rounded edge or tapered 5 conflguratlon In such a
manner that t t C t YmSEP ure
accordi ny toAUannHai sn\}#'hfrrgl ﬁ)n’tl eﬁ'}r%bérg sgéd hrgve EI %‘grrlrlftngre %4"*94 ess than
30 pm  #ficrdholds Setxtcndlmg betamemrazlﬁmg suefa€d andnal second, sm\faees eheredfheach cr ohol es

have a di aneter, of less than 3-4 m _4. A_strucgture ding to any
precedl mjcrohaleriaviiees graﬁ meets Shrofist syfare v “Pg%‘ﬁs et @PpRERhoi d form

ucture according
to a%y %@@%ﬁ%ng cﬁu %ﬂt@%t?%e&xﬁ??rﬁa%ﬁség@%ﬁ@éﬂﬂ% h{orrred therein

whi ch are at | east suff|C|entIy | arge to permt the passage of plasma, for
exanpl e, therethrough. 20 6. A rredi cal device accordi ng to claim5 in the

form of aprosthetlc h| } oi nt i nt h ale orti
conpri S|2ng a’s gatHdClﬁmFu WBB‘r%F es? € &B& ﬂd a cap;

wher ei nyd @.‘% and the cap conprise said Iam nar structure.. 7. A nedical
devi ce acco ing to claimb5, wherein the |amnar structure is forned 25 as
a cage, respective ends of the cage being securable either side of a break

in a bone or to individyal baopes to pronot.e ene n of .,bone structure
acrd8s Sai d ¥} SERCIYE aceRr H\Bgéﬁ%@%ndlt Pﬁg ‘&?‘Eﬁ&ltﬁ%g’r\ f‘& g@l’erﬁa@% gleT devi ce
accordi %gletsgﬂﬁﬂﬁ-@hﬁfed' ng claim wherein the structure is of 30 titanium
F...

4. A structure according to any preceding claim, wherein the microholes have a
polygonal or thomboid form.

15
5. A medical device comprising, at least in part, a structure according to any

preceding claim, the structure having microholes formed therein which are at least

sufficiently large to permit the passage of plasma, for example; therethrough.

20 6. A medical device according to claim S in the form of a prosthetic hip joint, the
hip joint having a leg portion comprising a spike and peg and a hip portion comprising

a dish and a cap; wherein the spike and the cap comprise said laminar structure.

7. A medical device according to claim 5, wherein the laminar structure is formed
25 as a cage, respective ends of the cage being securable either side of a break in a bone
or to individual bones to promote regeneration of bone structure across said break or

between said individual bones.

8. A medical device according to any preceding claim, wherein the structure is of

30 titanium.




WO 01/ 212¢ §1214¢2B00/ 01419 12 9. A heat sink conprising opStindebidis
according to any of claims | to 4, ongpend of said structure being capable

of being affixed to a surface fromwhich heat is te be conducted. 5 10. A
heat sink according to claim9, wherein the structure is of nickel, silver,

gol d, brass ora hddt 8iak¢binpising é\s&uckﬁreac@r&ﬁgw anfy TR IS Mo 2, dx@r@na%f

structure according to any of clains 'l to forned as a tube. 10 12. -A
filter el euﬂmtruatuc@b@mgg:arabktp%bmuﬁimﬁetpea wrfeﬁe frogmivwhigh beat dxtaibe is of
ni ckel . 13, iJter elenment according to claim11l or 12, wherein the
| ami nar s€P € is 15 arranged to facilitate cleaning of the filter

elenment. 14. A nethod of formng a | am nar structure according to any of
clains .1 to 4 conprising_selectively depositing in a galvanic

el ect r5f olfi ng Adhest isk agcordingto GaimeD, wherqin fhetmeRTss 0§mck¢1esxbzﬁa@1daf or ni ng
cat hode t for ald structure with a snooth 20 surface fornmed with
nicrohole ?#%Buphe first surface with a rounded or tapered
configuration, the walls of said holes having rounded edges and di aneters
which forned in_dependence upgon the length of ting the structure is placed
in a gal vdhi c Wafiker ql@a@m r-wnwlm ﬁaiaé%@ﬁrss%@ﬁ'@f? geeopding toamyiaficlamad doof t he

| am nar st4 %{ e 15. A nethod according to claim14, therein the netal
i's nlckel ver brass or titanium 11111111 111l h utliii 111 1 L
14

12. A filter element according to claim 11, wherein the laminar structure is of

nickel.

13. A filter element according to «}dim 11 or 12, wherein the laminar structure is
15 arranged to facilitate cleaning of the filter element.

14. A method of forming a laminar structure according to any of claims.1 to 4
comprising selectively depositing in a galvanic electroforming process a metal on a
‘matrix arranged at the electroforming cathode to form said structure with a smooth
20  surface formed with microholes meeting the first surface with a rounded or tapered
configuration, the walls of said holes having rounded edges and diameters which
formed in dependence upon the length of time the structure is placed in a galvanic bath

used in said process and the desired thickness of the laminar structure.

25 15. A method according to claim 14, Wherein the metal is nickel, gold, silver, brass

RAR

or titanium.



