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1 Double-Side Coated Syringe Needle Related Applications 5 [0001] The
present application is based on, and claims priorities from, Taiwan
Application Serial Number 097129346, filed August 1, 2008, and Taiwan
Application Serial Number 098211176, filed June 22, 2009, the
disclosures of which are hereby incdrporated by reference herein in its
entirety. Background 10 [0002] This disclosure relates to a double-side
coated syringe needle, more particularly to a zirconium or zirconia coated
syringe needle. [d008hg Sidedisxt edGyoimgeyNegdlecedle. 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 15 human body
Rebatedithpgpdivatemse samples from the hollow metal needle head. [0004] Fig.
2 shows a second view along line AN of Fig. 1. The hollow metal needle
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microcosmic view. Due to manufacturing process level and cost problem
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irregular tissue tear while piercing into human's body. The irregular tissue
incesppratadsy isisrenefelcretoieltfshtrgiund. In addition, a traditional
syringe needle could make the wound tissue oxidation which causes the
BaV¥@i#odiitsue being cured or repaired slowly by stem cells. [0005] When
hollow metal needle head 12 of the traditional syringe is used in

[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 thereafter test data

comparison accuracy can not be ensured over the samples. For a better medical study or
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25 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 thereafter test data comparison
accuracy can not be ensured over theé samples. For a better medical study

obsehAtRRSEV¥ALRBIRVEIISRYE FrpiRlescpaoPiR e athid BEt @ HIBt06syringe for
. surface of syringe for tissue sampling to improve data accuracy of the

tissug FMELINg e BRSR BB AWRTGE 886 Fig. 1 is a prior art 5
[0007] Fig. 2. is a section view of Fig. 1 along a section line AN [0008]

BrilefdD & cisi ptims o€ thioddinaneinigst the present invention [0009] Fig. 4. is a
second embodiment of the present invention. Detailed Description of

[Oombodmﬁnltsis[g%}grgge present invention overcomes the disadvantage
of Irregular tissue tear to 10 which a traditional needle usually causes.

According to this application, a syringe needle is coated with a smooth
[002Ter ofFconitimnsertinpcdiny oUEI IR AR AEF4RRHEE Afd outer
surface. The coating makes a hollow metal syringe needle to be with a

[0088]oothFign&risurfasecaiteh diutentsof hegrfQOitlihfégtidnis a first
embodiment of the present invention. A section view of a 15 double-side

ted pollow.me e h rdi . ent invention
[Oﬂggiws f %r%%%%%i%ﬁ%@ﬁ ggq;%ﬁlgﬂﬁélintg"%%f{fgﬁ) micro meter is
applied over the outer rough surface 121 of the hollow metal needle head

Detpiled fRosariptinmphEstbedimentan ideal outer smooth surface 22.

[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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[0012] A second smooth layer 212 with a thickness of 0.11000 um is
applied over 20 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 tissuefor study or observation. [0013] The

[00aufer sTRROth igveieddddeabbaisikat of Zcpritunt ohvdrgnaA st finRkmediate
outer smooth |layer 211 can be mad m vacuum pl r immersed
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a sec iment of the present invention. A first intermediat
outges! a&?n%g‘u %en‘?‘BS'E\HétSHT{ﬁ %afemfrﬁééar% Ehiah i

redavéeheaﬂpugﬁhpayenﬁa&n&ﬂB@N&hlﬂ&ﬂ@@@lﬂtpdmw&hﬁpﬁw@wsmoother
flatting a badl unev n outer surfa %21 Tié er inter edlatel
outgE s ALh8 APy e LIRS RRTO pBRALH AiiroRdm or
zirdehiweERe waleyd aadepe%saeraalﬂa@rayydelaesmmﬁiﬁdsoﬂuweswﬁﬁaeeois.
the hollow metal needle head 42 before applying a zirconium or zirconia
layer 413 over outer sur c ie fingl SMoot surface
100]3F oot e L e e B e A B S e
corfrgmneg nmtmm&oummlblu@hgrdadndﬂlatont@mtdm@dmrsthah Thatiintarstalialessnooth

la ?Ee& TS 1S ar/mgdl%e%%qlg?athlérolla%fye?rfd'? VR ayéaﬁar%'ed&{ﬂu%l%ﬁrﬂ%m the

ayer for preventing car Usion from tHe W stanless nee
holhsadwmhmnh@ifmbegméathltayhc 418, Gattbndifiudicn Garponhd fiictiow from

the MSIANDES Gi heal e 94"02 %%gr ‘ié Ssérﬂ?oyﬂq Eﬁé‘}g’r dsterioratetdderne

material o e Interme ate Iay IS se ect rom a group conS|st|ng
matsfinkfio m@merﬁf@,dms IRET AP EBKcRMMATEN@ Biydop easisohgvbicheflas, PP,

PE,a}Ug?rm?‘teismj%/[MA, and Nylon each of which has a thermal expansion

é?{gﬁgys to

coefficient between that of a stainless steel and zirconia. The coefficient is 10%10°~
14*107 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.



15 coefficient between that of a stainless steel and zirconia. The

coefficient is 10* 10-6 14* 10-6 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 needfe head 42 such as immersed
[ooqbyamicazvbﬁﬂ@@%%@ﬂ @ﬁﬁiﬁdﬁﬂéﬂf@m@l@ Mhﬁﬂem&ma%wé@rm?mplayﬁrwm

413 can be made through vacuum plating or immersed chemica )
be gRpisERidn H?f&?&ﬂ?ﬂlﬁéj 1 Ao tn Bt LDH AR A T B RS BT thighout
dephitenm adiatehlaypi A2t (Rirpiadit smsesand Buehnmeastidiedayes 4828 within the

configured in between the hollow metal needle h 3%42 and the smooth
SCORYy8 @?B?ei?ite‘I’aYﬁBt%?nsﬁ‘?o(gfiﬁI}ﬁ %9%%%@5 f¥inding a passing

hole 422. 25 [00171 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. 4 [00181 While several

embodiments have been described by way of example, it will be apparent

to those skilled in the art that various modifications may be made without

departing from the spirit of the present invention. Such modifications are

all within the scope of the present invention, as defined by the appended

claims. 55 What is claimed is:
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1. A double-side coated syringe needle, comprising: a hollow metal needle
head, having an inner surface and an outer surface; 5 a first ceramic
layer, coated on the inner surface of the hollow metal; and a second
ceramic layer, coated on the outer surface of the hollow metal. 2. A
needle as claimed in claim 1, furtheromprising: a first intermediate layer,
WK QuiRfda Retween the hollow metal and the first 10 ceramic layer; and
a second intermediate layer, configured in between the hollow metal and
the second ceramic layer. 3. A needle as claimed in claim 1, wherein the
ceramic Jayer comprjsing at least.one 15 material selected from a group
L S RS s SRRF o sifcon dioxide,
ZITCRSIIWN ’rﬁértﬁpﬂ@({ﬁi' MR UHQ ﬁ) ibRP U L3R, %‘l@f" surface;
molybdenum, niobium, and tantafum. 4. A needle as claimed in claim 2,
whdiginctienitdanediatadayertis anmatarsl sedgetrthalbWanalgsadp
consisting of Teflon, PP, PE, PS, PET, PEEK, PMMA, and Nylon. 5. A
neettieond etaimedliyaiainaedwhéheipudetraniaat expamkidleeoefieient for
the intermediate layer is in the range between that of the hollow metal
and zirconia. 25 6. A needle as claimed in claim 2, wherein a thermal

expansion cqefficient for.the intermediate layer is in the range between
2 F RS R R Rt L SRR, 106 per degree
depenfinehRnRaleiialsyeeleetathured 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.

3. 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.

4. A needle as claimed in claim 2, wherein the intermediate layer is a material selected

from a group consisting of Teflon, PP, PE, PS, PET, PEEK, PMMA, and Nylon.

5. A needle as claimed in claim 2, wherein a thermal expansion coefficient for the

intermediate layer is in the range between that of the hollow metal and zirconia.

6. A needle as claimed in claim 2, wherein a thermal expansion coefficient for the
intermediate layer is in the range between 10%10°~ 14*10° per degree C and 3*10°~

9*10° per degree C depending on materials selected.





