Making a
better implant

Implants are getting more sophisticated. thanks to
regenerative materials, personalized instruments,
and biocompatible electrical connectors.
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in the |/ 5 ConforMIS Ine., Buriingion, Masa.,
(s, compfiormda, com ) uses proprietany softwune
to budkl custon knee implants and instruments
from CT scana. “1FW technology lets us scan the idis
oased joint, extroct the surfaces, snd comvert ithem
inbo i (mpland thal essentially represents the pre-
disensed knes,” snys Jolin Slamin, vice president
al implat engdnesdang for the knee st ConforbIS,
“We thitn mumelisciune o ke replacement specili-
cally for that patient, and also the associabed Wigs,
or patkent-speciic cutting and placement guides
nieeded {0 mstall ihe implant.®
This “lmage-lo-baplant”’ technology allows for
percrsely s mred shageed implants thar resduc oF
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Slaniin says the company is curmently focusing
anly on knee implants, but the approach casily
transkates to other joint= “We plan o expand into
hip, spine, and shoulder replacement,” he savs.
“The* teschmdcml Einks have boen worked oo, such
ns taking technology
froew the B&D and pro-
totyping worlds and
applving them to large-
scile munufncturing.
Developing a mamafac-
tiring method for quick
b srounds ind nearky
EC veTMory was also
a challenge,” he adds.
ConforMIS takes an
average of five to skx
wieks fo tum around
panis= fioom the time the
CT =scan is recedved.

Contacts make
connecting easier

A ot of medical devices are eontalned in & hous-
ing then Implanted into the body. Electrical leads
are cormected To the plant during sirgery. The de
vices monlor sensory inputs and the leacs, in tum,
apiply Beneraied electrical signals to the bady. “Some
engineers design thelr owm coniacis, ™ s Tom K-
pually, mweclical Bwlustey manages it Hypertromies
Corp,, Hudson, Mass, (wnowe hyperfiomics,com ).
*Cihers use Sil serews, which PECUnE S oo i
tighten down the eaplivated screw during sungery.
Llpforrunatedy set serews are esily damiagesd, either
Loy st | grumeni. o Lo mci torgue”

The ImplanTae conmector from Hypertronics
15 & bow-lpree, low-reskstanee, contact made with
biocormpatitde materinds and designed to prevent
[y connections The contacts bet surgrons casly
mule implanted beads into devioes without misalign-
ment, dumage 1o the spstem, or risk to the patient.
Thetry elirninate Hwe e foespecial mating tools and
e Hfe-threatening haeard of applying anmeorstry
e B e patient charing the maling process.

The contacts featun: a haperbolald-shuped s
ket of indivichud spring wines strung ot wn angle to
the sockel’s axis. When the pin s inserted o the
sdeee, the wines stretch around i, ereating a mam-
heer o lirsear condnet paths

While the contuets ane more pelinble and con
sistent than ather connectors, ImplanTacs ane all
cusiom designed, “For examgede, we take info con-
siceration the maberisd of the lead, whether it's stain-
less stecd, titnnium, platimmm-irdiom, or another
hincompatibde alloy,” anys Kannally. Another option
comes when the conteets must be encapsulated
amtar the end of the device, fomming a hermsetic seal.
“This mcans the outside of e contact must be en-
capsulabed with implaniable-grade epoxy without
fifling the eonter of the contact. For thess cases, we

Micro-mduction cods £an ba wsed in 3 varisty of

mechcal applications including miniatue Dop ansennas
lor Bty aeiwe and passhm implastsd devices, sensors
o newoatimution

aild s Clring al the back of the
contast i Keep encapsalant
froen touching the contact,” be
ads.

Induction coils eliminate batteries

As Hyperironics works Lo simgdify power oonm-
misctions, another compary s devetoped o way o
climinate batterss from devices aliogether. DRC's
Metrigraphics Div. recently introdseed a Guily
ol micrerindection coiks for implangs and Biomeds
cid dirvioes. “The coils mre eouaippeed with radico-fne
queney signal iransmissson and signnd and power
indoction enpabilitbes,” s Randy Sablich, vics
president and genem] manager ot Metrgraphics,
Wilmingion, Mass. (s i odmdmefn prmpfeics )
This means implants can obtadn power throagh in-
thiction, efiminating ermal battenes nmed controd
arl poawer wires peesed through D body,

The el are clnszified into two groups: singlie
el rualtiphe-layer fiomms, Smgle-layver olectrofomed
coils are available in o varety of sizes, including
ronmnd sunel sgoine shapes for ease of fit into speciiic
appiications, Ml nyer cofls offer greater feld den-
sty for mor high-end apglicntions,

The inehaction colls are also imadlable with differ-
onit sulstmates. Coils sre moibe using electrodonmmeed
nickel cobalt over-plated with pure or hard gold,

depencding on the applica-
tion. Codls can alao be

Indaciion coils from SRetrigraphics ane eguipped wilh radio-
freguency signal resamitiens and signal and pawer inducion
capabdlies, eliminating polentially harmiul 2fsets (o the Feman
By P By Balieny-Oferaied enmplants

ImplanTac socket

conkacts it made of
bioccmpatible materials
{or gse in implantabie
misical devices such as
pacersaioers, implardable

=G
dalibnilators,
naunstimuiators,

mefabokc controds, and

circulation pumps.
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resis] damage during
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produced using copper. “The process starts with
a photaligthographie aage of the desired shape in
photo resast, and then sither electraplated for a

thicker coll nierial, or spusttensd or extremety e
codls,” sy Sablich, Indivichaal imaces can be fabe-
carbed s sl as Oree niderons, bat mone Bpdeally
i U Tove b ben-micron mnge, with metad thick-
niessses pxpal Lo fhe bmce wikltly Aspeect mittos of 2.5
to | o] hdgtheer i e prossiblie

Two-shot molding does what
metal can't

Another trend i implant manufaciunng is us-
ing two-shod modding. For cxanmgsle, a company

might mold an implantable grade of PEEK and
gvermld an mplantable silieone onto i "Far of

what's driving the trend is new gracdes of maplant
ahle PEEK that can replace metals such as tita

ndum,” says Greg Riemer, vice president of sales

and marketing MRPC, Butler, Wisc,, (umene, pire

poorgroom ). “We can now injection needd comged-
nenks with implantable PEEER ai a bower cost than
meachireed mectal or machined PEER.” MR fiakes
companents for arthopesdie applications soch a8
higr repdacemenis or 0 spine sungerie

“There mre two main achamninges 1o the Pwioema-
terial components,” Rienwr adds, "0, you have
design options nod pvailnble with other psembly
processes, where bwo components are manually
assembbed. For example, two-shaot miolding olimi-
nates the costs of assembly nnd handling, and is
less likely to get comtmminated, The other advane
tage is & stromg chenlcal bonad betwoen the two mae
terials. This inchades having the phissionl propertices
of v dlissimilar materals”

Silloomne, partheuludy Hpud-stlicone bber, s a
conumon msEterial for mglantalde components be
cinse of #s competibiliny with the hody, "Silkcone 5
inert, has low iedheity, low extrctaldes, and a kow
rtsk of blological reactions,” says Fierer, “Inadkdigion,
it e vt bestamwd. &1l magor forms of sterilization.”

*Ch off theer achvantages of using an implaniabde.
gride PFEEK I5 it replaces higher-cost metals and
the high cost of machining other thermoplastic
raberials, " savs Rienwer, “And we can push design
boumtaries witls malded componess versus ma-
chined components,” he adids
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Biole® is a proprietary needls-pumched non-voven (et
stalfold mabarial shat lets human cefts grow inta its 30
intercoanectad pores 50 ratural ssue can be lormed to
raplace or repair damaged Gssies

Bintelt i shaped iato
tubes for growing
bkl vessals which anm
reginaraled fom ceits
and ragroem 35 2 nabrs
tissus. They, i turn,
can b afached (o othes
shapes of OIans &5 8
condui

Disappearing tissue scaffolding

Hesorbablbe s regeneralive malerials ane in
creasingly PR more use as implans devebogp.
“We get a lot of calls from customers looking
for odegratable polymers thid are mone tissae
freendly,” says At Burghouwt, the executive voe
presdent of medicn] at Concordia Medical, War-
wick, KL, (sreewt coneordinmedical, com b For
exnmple, spinnd inglinks naight s metal rods (o
% discs and prevent oo, o they ceduece miohil-
1y A more complinnt mideriad such as fiber wnad
fabrie based, high-strength implants might keep
e fixation bigl @dd mobality.

Endele, Froa Concenrlia B n nonewoven fielt senf-
Tl v for el seecling i Eissie ool orgsm regen-
eration, The tisse is grown ina bioreactor while
the fiber or el showly degrades, The resulting: tlssue
structiene & ten inplanted

SEommiE cusboniers s the bodly s the bhioreacior
and implant Bicfedt pnd seed oolls in-situ,” says
Burghowwt. Cther customers implant Biofelt xs o
Bamicr with no cwll or biological trestment. For ex-
anpde, Bialelt is wesed In dental impants as o bbocde
grmdable barier membrane that lots soft teae heal
wilhwmit inferfering with the bone In-growth

Thiene are also climical trals in process for a arml-
oy implant in which Bisfelt is the substrate that
cills are grown onto to form s bladider stocione.
Burghouwt says future applications might include
mvire complex shapes such as heart valves. The
coimpany ks also working on custom polymers with
progeerthes that may b destrabdi for specifle tases.
For example, making fibers swell better, they atmact
e kst and incresse inoskoe to seal the space
it oceuples. F
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Your design or ours; we build, test
and ship to meet your needs

Gems streamlines fluidic system design and
manulacturing with contract, collaborative
engineering support or turnkey responsibility
lrom concept o production.

» Concept Development
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B Lean Manufacturing Processes

Log on and learn more today...
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