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Doubl e- Si de Coated Syringe Needle Rel ated Applications
[ 0001] The present application is based on, and cl ai ns
priorities from Taiwan Application Serial Nunber
097129346, filed August 1, 2008, and Tai wan
Application Serial Nunmber 098211176, filed June 22,
2009, the disclosures of which are hereby incorporated
by reference herein in itslentirety. Background
10100021Thi s disclosure relates to a doubl e-side
coated syringe needle, nore particularly to a

zi rconi um or DoubkrSalecCanted Syringe&Needdall e,

[ 00031Fig.l shows a traditional syringe needle. A

medi cal syringe needle 10 has a syringe needl e body 11
and a holl ow stainless steel needle head 12, The

Ragkhgmmnaﬁﬁhg head 12 is used to pierce into human
elng S skln tissue to |nject I|qU|d nmedicine into a

or w thdraw,t e sa fromthe. hol
lﬂﬂ%‘r o e GBI STt R BEG ono S8, S PEBAS AT g e
11@5tﬂ>nl Sdﬁﬁl ﬁ&mbé}fOﬁU})M& ﬁﬁdn Aub@k |192‘0(m?b.1ﬂi Tﬂﬁﬁdh@plﬁtﬁﬁ&
as_a hol | ow passage 2 and a rough su c 12%
Serllabh‘f"a‘b?ﬁ ST A Ay i A I e e MY
indRYShte@BH reFQ81ce RERR if s bitirdySYr i nge needle 12, the

Background

[0002] This disclosure relates to a double-side coated syringe needle, more

particularly to a zirconium or zirconia coated syringe needle.

[0003] Fig.1 shows a traditional syringe needle. A medical syringe needle 10 has a
syringe needle body 11 and a hollow stainless steel needle head 12. The hollow needle
head 12 is used to pierce into human being’s skin tissue to inject liquid medicine into a

human body or withdraw tissue samples from the hollow metal needle head.

[0004] Fig. 2 shows a second view along line AA’ of Fig. 1. The hollow metal
needle head 12 has a hollow passage 122 and a rough surface 121 from a microcosmic
view. Due to manufacturing process level and cost problem to a syringe needle 12, the
roughness of the surface 121 of a traditional metal syringe needle head 10 is significant
large enough to cause irregular tissue tear while piercing into human’s body. The
irregular tissue tear causes prolonged recover for a wound. In addition, a traditional
syringe needle could make the wound tissue oxidation which causes the wound tissue

being cured or repaired slowly by stem cells.

[0005] When hollow metal needle head 12 of the traditional syringe is used in
human tissue biopsy, human tissue is taken out through the hollow passage 122. The
known irregular and rough inner metal surface 124 tears the tissue, the sample integrity
and consistency can not be maintained for different samples, and thereafier test data

comparison accuracy can not be ensured over the samples. For a better medical study or
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roughness of the surface 121 of a traditional netal
syringe needle head 10 is significant 20 | arge enough
to cause irregular tissue tear while piercing into
human's body. The irregul ar tissue tear causes

prol onged recover for a wound. In addition, a

tradi tional syringe needl escould nake the wound tissue

oxi dation whi ch causes the und tissue bei.n ured o
oS AL v e, B e P BISF © EHODBTREATHE I ik
1186 SHnp1ig aslimbeoveldata REcikdca A tHe@Raplesyr i nge is used in

25 human tissue biopsy, human tissue is taken out

t hpQugh. t.he | low passage 122. The known irregul ar
Béﬁtiﬁf’%ﬂg O?HE@F r%‘f’@gssurface 124 tears the tissue,
the sanple integrity and consi stency can not be

[0986]nt aFixed if opricdlbftf er ent sanpl es, and thereafter test
data conpari son accuracy can not be ensured over the

| es, For . [ d ,observation
BEE iz 008 1 SefFLLS SEB: EonZhMttolne 200 00T
surface of syringe for tissue sanpling to inprove data
[988lur afig. ofis b Fest embgsliraent oBihe pfes@dé gwentpni on of t he
Drawi ngs [0006Fig.1 is a prior art 100071Fig. 2. is a

[0PBGT | OBV i §Wa Qcofid EmbolindnP BEthe pRSiit in9Ehtiohne AA
100081Fig. 3, 1s a first enbodi nent of the present

n%&é@@bLﬁEhégggﬁégighnihmiS a second enbodi nent of the

[0010] The present invention overcomes the disadvantage of irregular tissue tear to
which a traditional needle usually causes. According to this application, a syringe needle
is coated with a smooth layer of zirconium or zirconia over both its inner surface and
outer surface. The coating makes a hollow metal syringe needle to be with a smooth

inner surface and outer surface.

[0011] Fig. 3. is a first embodiment of the present invention. A section view of a
double-side coated hollow metal needle head 12 according to the present invention
shows a first smooth layer 211 with a thickness of 0.1~1000 micro meter is applied over
the outer rough surface 121 of the hollow metal needle head 12 to flat the roughness to

yield an ideal outer smooth surface 22.

[0012] A second smooth layer 212 with a thickness of 0.1~1000 um is applied over
the rough inner surface 124 of the hollow metal needle head 12 to flat the inner surface
roughness to yield an ideal inner smooth surface 222. The central hollow 122 can be

used to withdraw body tissues with perfect peripheral tissue for study or observation.

[0013] The outer smooth layer 211 is a material of zirconium or zirconia. The final
outer smooth layer 211 can be made from vacuum plating or immersed chemical
deposition to form a smooth surface 23 over the inner surface and outer surface of the

hollow metal needle head 12.
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Det ai | ed Description of Enbodi nents 100101The present

i nvention overcones the di sadvantage of irregul ar

tissue tear to 10 which a traditional needle usually

causes. According to this application, a syringe

needle is coated with a snooth |ayer of zirconium or

zi noni a over both its inner surface and outer surface.

The coating nekes a hol |l ow netal syringe needle to be
0%11(]) 2 . TEQ 1p: o]0 bseicﬁmﬁé’rrfllﬁid[nﬁe’mc ef !B @resttit @fvestiohf Adest intermediate

[ irs odi ment of the present

e AS e GHATEAredb Py Pestear By TDH10% REuBleches 2 SEattegurer
snfdthl [@Y¥r w8t athenfed lifelRantd Byaasoidiseg fdr(ﬂa&hfg aolﬁaﬁlzyeﬁﬁe

i nvention shows a first snooth | ayer
oufes swikare 92 1 -ofheputer imermediater layerdp bis 4p§11%9pfﬁ| ff”e'&“’o‘g% raligygto
reﬁ}&: e tg&}tégﬂ)hf Hfffe?e‘ﬁ@e BedledfvaliBg RO béa‘RWsdT%tt@IprdVﬁﬁ‘i' sfhoother

at the roughness to an ideal outer

ousarpotihces of fhecleollpy, mpeb noadie b@a@o%){)sf?mmlv@a& & Zigeppium or
zn)%rhp ﬁ iffe fagérqﬁ ) %%% é@é; L@eé'}u&%g Q%yi@'ﬁ rﬁpsi?ll)doﬁgo&éé%ﬁrfg& 4she

er sur OM/netaI needl e
head 12 to flat the inner surface roughness to yield

[0845]i deHie materéal oS the dntermsdintesmeothdayer Fhlais selpgtedafirorn g magagjal
coﬁ%ﬁxlﬁ& &1% MR Highethiah qﬁa@m pg&gmb&g S&H! eﬁw%&nnda%ef §1‘§Joth

peri tissue’for study or observation.
layp 46t atsnnndﬂyh alrelgpenf adtptridrJaygr fient peevieatingogarbanr & Wﬁlmer@m the
ho?llovrvcs?amlgss nee flff‘ar(]lalb 18%6%&5 ﬁﬁé@ﬁ%&h ;113&91132 éérb‘(‘)ffilrchiﬁglom%
rom-vacuum pI a I e eposition to
thé hblltnvametm)mtdsdleshﬁaﬁalaernigﬁt canse t}tersmqotinkayersﬁllﬁtdetaeloatmd The

oy SR AU P UL 1955} R P o
PH, RS MRE T PEEK, f PMMA, | sildeNpiefli eatle of which has a thermal expansion
coefficient between that of a stainless steel and zirconia. The coefficient is 10¥10°~
14*10° per degree C for a stainless steel, and 3*10 exp -6 to  9*10 exp -6 per degree
C for zirconia. There are several methods which can be used for coating the
intermediate layer 451 over the surface of the hollow metal needle head 42 such as

immersed chemical deposition or die casting.

[0016] The final outer smooth layer 413 can be made through vacuum plating or
immersed chemical deposition and forming a smooth outer surface 43 over the surface
of the intermediate layer 451. Similarly, a second intermediate layer 452 is configured in
between the hollow metal needle head 42 and the smooth layer 214 for yielding a

smooth inner surface 432 surrounding a passing hole 422.

[0017] Each of the smooth layers 211,212,413,414 is exemplified as a material of
zirconium or zirconia in the above embodiments, actually the material which can be
used for the smooth layer 21,212,413,414 is one selected from a group consisting of:
aluminum, silicon, silicon dioxide, aluminum oxide, titanium, titanium oxide,

molybdenum, niobium, and tantalum.



| ayer 451 is configured in between the holl ow netal
needl e head 42 and an outer snooth |ayer 413. The
outer intermedi ate layer 451 k used for flatting a
badl y uneven outer surface 421. The outer internediate
| ayer 451 is applied to fill into the valleys to
reduce the topography diffgrence between valleys and

eaks so.as to vi.de a_snoot her q surf ce of th
(ORI o, While everml EaPedifeni hays ten dpr ?si‘&ryng of;gxample, it Wil

b& hﬂp@&'ﬁt Wh&e skilk@ ‘i’rﬂth@ afti th] vaAy @ médBcayey m&yhlﬁb fbdeWithout
surface to yield a final snoboth outer surface 4

dcmnmsmﬂmp@t phihe @feswﬁ dnviepioay Fueh medificatipny e P‘iy’éﬁhm the

sc%gélof the PRIGE in%%tfoﬁ Oc{?d@fu%tb?rth@&p &Rl dlafhsNg car bon
ntent higher than that in a spalnless steel. The

internmedi ate snooth 10 | ayer 451 also plays a role of
a barrier layer for preventing carbon difusion from
the holl ow stainless needle head 42 into the fine
snoot h | ayer 413. Carbon diffusion fromthe holl ow
nmet al needl e head 42 m ght cause the snooth |ayer 413
deteriorated. The material of the internediate |ayer.
451 is selected froma group consisting of Teflon, PP
PE, PS, PET, PEEK, PMVA, and Nyl on each of which has a
t hermal expansion coefficient between that of a
stainless steel and zirconia. The coefficient is
10*10. 6- 14*10 - per degree C for a stainless steel,
and 3* 10 exp -6 to 9*1 0O exp -6 per degree C for
zirconia. There are several nethods which can be used
for coating the internedi ate |ayer 451 over the
surface of the hollow netal needle head 42 such as

i mrersed chem cal deposition or die casting.

20[ 0016] The final outer snooth |ayer 413 can be nade

t hrough vacuum pl ating or i mersed chem cal deposition
and form ng a snmooth outer surface 43 over the surface
of the internediate | ayer 451. Simlarly, a second
internmedi ate | ayer 452 is configured in between the
hol | ow netal needl e head 42 and the snooth |ayer 214
for yielding a snooth inner surface 432 surrounding a
passi ng hole 422. 2510017] Each of the snooth |ayers
211,212,413,414 is exenplified as a material of
zirconiumor zirconia in the above enbodi nents,
actually the material which can be used for the snooth
| ayer 21,212,413,414 is one selected froma group
consisting of alumnum silicon, silicon dioxide,

al um num oxi de, titanium titanium oxide, nolybdenum
ni obium and tantalum 4 [0018]While severa

enbodi nents have been described by way of exanple, it
w Il be apparent to those skilled in the art that
various nodifications my be made w thout departing
fromthe spirit of the present invention. Such

nodi fications are all within the scope of the present

i nvention, as defined by the appended cl ai ns.
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What is clained is 1. A double-side coated syringe
needl e, conprising: a hol$ow netal needl e head, having
an inner surface and an outer surface; a first ceramc
| ayer, coated on the inner surface of the holl ow

What iselasihed 89d a second ceram c | ayer, coated on the outer
surface of the hollow netal, characterised in that the
needl e further conprises a first internedi ate
| ayer, configured in between the hollow netal and the

1. Adlulﬁﬁ.tsid]e%gt;eagkgnr-eégq?é@&k, ashigecond internediate

ayer, confi n between the hollow nmetal and the
cond, ceram.c l.ayer . Wherein. the | deS
o bR RriaE B e g anum G iR suleecy
internmedi ate | ayer has a hi gher .carbgn content than
a fishgeramy [y Fseoatadey) t.ne nger girthge pEbainalla TR Aty i n
claim1, wherein the ceramc |ayer conEri sing at | east
a segped patmid layerseslatestaaghe peter spripco apthe ba8pwmeig, of :
al um num al um num oxi de, silicon, silicon dioxide,
charactgtigedan thanthezieedlo Mighet zompasisum oxi de), titani um
titani um oxi de, nol ybdenum niobium and tantalum 20
a first intermediate layer, configured in between the hollow metal and the first
ceramic layer; and
a second intermediate layer, configured in between the hollow metal and the second

ceramic layer,

wherein the metal is stainless steel and the material of the second intermediate layer has a

higher carbon content than the stainless steel.

2. A needle as claimed in claim ‘1, wherein the ceramic layer comprising at least one
material selected from a group consisting of: aluminum, aluminum oxide, silicon, silicon
dioxide, zirconium, zirconia (zirconium oxide), titanium, titanium oxide, molybdenum,

niobium, and tantalum.

3. A needle as claimed in any of claims 1 or 2, wherein the intermediate layer is a
material selected from a group consisting of Teflon, PP, PE, PS, PET, PEEK, PMMA,

and Nylon.
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3. Aneedle as clained in any of clainms | or 2,

wherein the internediate 4 ayer is a material selected

froma group consisting of Teflon, PP, PE, PS, PET,

PEEK, PMMA, and Nylon. 4. A needle as clained in any
4. A nedfdld he chireekdi agy of dherprecodieg allaims, whereinah tesrpah skpansion

coefficient for the internediate layer is in the range
coefficiegf e et ihftahedhte IhRr KOhltBnaNgt abtwasd that bLdwvihallowmetdl and

needl e as clained in any of the preceding clains,
zirconiyherein a thermal expansion coefficient for the

Internmedi ate layer is in the range between

10*10--6---14*10-6/"C and 3*10,--6--9""'10-6PC

depending on materials selected. 6. A doubl e-side

coated syringe needle, conprising: 10a holl ow netal .
A nealeine clibass havy 93 i PIRADIE SR Fic BNGHG &1L pansion
surface; a first ceramc |ayer, coated on the inner
coefficisut foadke ofertisdiatrolayewsintthg range batwese JAG! Goraff 19-6/°C and
| ayer, coated on the outer surface of the holl ow
3*10—6net Bl-o/ Chixpandieg oS ecitdrialst dehictedlhe needl e furt her

conpri ses: a first internedi ate | ayer
configured in between the hollow netal and the first
15ceram c | ayer; and a carbon barrier |ayer

6. A doﬁ%féi&uéq%%dispﬁﬁgé PRI} EJ}ﬁ}eﬂi‘s‘?ﬁ .ow metal and the second
ceram c layer, Tor préventing carbon diffusion from
the hollow netal, into the second ceram ¢ | ayer:

a holioxy Eﬁeﬁ‘h n?qﬁlg&@f]a?avi“ég LA R8s TN %‘ﬁ?ﬁ s %gce?rrat erial
of the_ carbon barrier |ayer has a 20hi gher carbon
a figsoperamic layrincaatrd ot thp inss surfacg of the hollow metal;

a second ceramic layer, coated on the outer surface of the hollow metal, characterised
in that the needle further comprises:

a first intermediate layer, configured in between the hollow metal and the first
ceramic layer; and

a carbon barrier layer configured in between the hollow metal and the second ceramic
layer, for preventing carbon diffusion from the hollow metal into the second ceramic
layer;

wherein the metal is stainless steel and the material of the carbon barrier layer has a

higher carbon content than the stainless steel.

7. A needle as claimed in claim 6, wherein the ceramic layer comprising at least one
material selected from a group consisting of: aluminum, aluminum oxide, silicon, silicon
dioxide, zirconium, zirconia (zirconium oxide), titanium, titanium oxide, molybdenum,

niobium, and tantalum.
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7. A needle as clainmed in claim®6, wherein the ceramc
| ayer conprising at |east7one nmaterial selected froma
group consisting of: alum num al um num oxi de,
silicon, silicon dioxide, zirconium zirconia
(zirconiumoxide), titanium titani um oxide,
nol ybdenum 25ni obium and tantalum 8. A needle as
8. A né&lRi fedaintedCihaildims® o 7,7whuber @i rvattoe baaidvdaydoas nimeaterial
| ayer is a material selected froma group consisting
selecte(Pf‘roﬁ_lei %r‘aﬁp E’g’nsml?ﬁg 0? Pefl&E br, PEEKS, FRMNIPAEKPEINDAL 8fd NSion.
needfe as claifmed in the’ precedlng clainms 7, wherein
a t hermal expansi on coefficient for the carbon barrier
Iayer is in the range between that of h.e hollow net al
and 10. ..A eed claimed jn. the .
9. A el aB BB R eoodi G SRR AR e ip%li’g?%?fl coefficient
coefficient for the carbon barrier layer is in the
for the gathepe biysieweaaer i3 0 the r@12e betvirep it of thetiotlpy smetal and Arconia.
10- 6---9*10- 6PC dependi ng on material s sel ect ed.

10. A needle as claimed in the preceding claims 7, wherein a thermal expansion
coefficient for the carbon barrier layer is in the range between 10*10-6-14*10-6/°C and

3*#10-6-9*10-6/°C depending on materials selected.



