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skull with the artificial dura to a cut hole of a whole skull. The 
artificial dura biomedical device includes an artificial dura 
and a connecting element. The connecting element fixes the 
partial skull with the artificial dura. 

11 

111 

112 

  



Patent Application Publication Jul. 1, 2010 Sheet 1 of 15 US 2010/0168871 A1 

11 

111 

FIG. 1 

  



Patent Application Publication Jul. 1, 2010 Sheet 2 of 15 US 2010/0168871 A1 

s 

  



Patent Application Publication Jul. 1, 2010 Sheet 3 of 15 US 2010/0168871 A1 

s 

  



Patent Application Publication Jul. 1, 2010 Sheet 4 of 15 US 2010/0168871 A1 

s s 
s 

  



Patent Application Publication Jul. 1, 2010 Sheet 5 of 15 US 2010/0168871 A1 

  



Patent Application Publication Jul. 1, 2010 Sheet 6 of 15 US 2010/0168871 A1 

s 

s 
  



L 'OIH 

US 2010/0168871 A1 Jul. 1, 2010 Sheet 7 of 15 

£I I 

Patent Application Publication 

  



Patent Application Publication Jul. 1, 2010 Sheet 8 of 15 US 2010/0168871 A1 

s s 

s a 

  



US 2010/0168871 A1 Jul. 1, 2010 Sheet 9 of 15 Patent Application Publication 

  



Patent Application Publication Jul. 1, 2010 Sheet 10 of 15 US 2010/0168871 A1 

  



US 2010/0168871 A1 Jul. 1, 2010 Sheet 11 of 15 Patent Application Publication 

IZ 0ZZ 

§|||||||||||||||||||||||||||||||? 
[ [ "OIH 

  



US 2010/0168871 A1 Jul. 1, 2010 Sheet 12 of 15 Patent Application Publication 

?################### 
ZI "OIH 

pZZ 

  

  

  

  



US 2010/0168871 A1 2010 Sheet 13 Of 15 Jul. 1 Patent Application Publication 

Iz++|||||||||||||||||||||||||||| 
  

  



Patent Application Publication Jul. 1, 2010 Sheet 14 of 15 US 2010/0168871 A1 

cutting a partial skull from a whole skull 

fixing an artificial dura to the partial skull 

fixing the partial skull with the artificial 
dura to a cut hole of the whole skull 

FIG. 14 
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cutting a partial skull from a whole skull al 

drilling a hole on the partial skull b1 

making the artificial dura to pass through 
the hole for covering the partial skull c1 

fixing an artificial dura to the partial skull d1 
via a connecting member 

fixing the partial skull with the artificial e1 
dura to a cut hole of the whole skull 

FIG. 15 
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ARTIFICAL DURA BOMEDICAL DEVICE 
AND BRAIN SURGERY METHOD UTILIZING 

THE SAME 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/141,610, filed on Dec. 30, 2008, 
the entirety of which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to an artificial dura 
biomedical device and a brain Surgery method utilizing the 
SaC. 

0004 2. Description of the Related Art 
0005. During cerebral neurosurgery, a skull must be sawed 
and a dura must be broken. After finishing the cerebral neu 
roSurgery, a Surgeon uses dura Substitutes to repair the broken 
dura. Clinically, the dura substitutes may be made of natural 
and synthetic materials, for example autografts, allografts, 
xenografts, absorbable or unabsorbable polymers. The dura 
Substitutes help to prevent infection, bad tissue response, 
leakage of cerebrospinal fluid, and cerebral tissue adhesion. 
Further, the dura substitutes promote tissue regeneration of 
dura mater. 

0006 The dura repairing method comprises suture and 
non-Suture methods. The Suture methods are applied to the 
dura made of autografts, allografts, Xenografts, and unabsorb 
able polymers (for example Neuro-Patch). Clinically, com 
mon problems include a long Surgery procedure and an incon 
Venient operation so that Surgery risk increases. To solve 
clinical requirements of dura repair, non-Suture dura, for 
example DuraGen (Integra), is provided for a shorter Surgery 
procedure and a more convenient operation so that Surgery 
risk may decrease. Thus, non-Suture dura is usually used. 
0007. The most frequent and convenient artificial dura 
used is DuraGen, made of collagen. Surgery method steps 
utilizing DuraGen only comprise cutting the DuraGen to be 
bigger than the broken dura and covering the cut DuraGen on 
the broken dura. However, non-suture dura has bad fixity so 
that the dura easily moves and cerebrospinal fluid leaks. 

BRIEF SUMMARY OF THE INVENTION 

0008. The invention provides an artificial dura biomedical 
device. The artificial dura biomedical device is combined 
with a partial skull cut from a whole skull. The artificial dura 
biomedical device comprises an artificial dura and a connect 
ing element. The connecting element fixes the partial skull 
with the artificial dura. 

0009. Note that the partial skull comprises a side surface, 
the artificial dura covers the partial skull and the connecting 
element fixes the artificial dura on the side surface. 
0010 Note that the connecting element comprises a 
binder, a screw, a hook, glue, or a nail. 
0011 Note that the partial skull comprises an upper sur 
face, the artificial dura covers the partial skull and the con 
necting element fixes the artificial dura on the upper Surface. 
0012 Note that the connecting element comprises a screw, 
a hook, a rivet, glue, or a nail. 
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0013 Note that the partial skull comprises a plurality of 
holes, and the artificial dura passes through the holes to cover 
the partial skull and is fixed by the connecting element on the 
upper Surface. 
0014 Note that the connecting element comprises a 
Sulture. 

0015 Note that the connecting element is installed 
between the partial skull and the artificial dura. 
0016 Note that the connecting element comprises two 
hook portions respectively inserted into the partial skull and 
the artificial dura. 

0017 Note that the connecting element comprises a base, 
a first engaging portion and a second engaging portion, the 
first engaging portion and the second engaging portion are 
installed at two opposite Surfaces of the base, the first engag 
ing portion is inserted into the partial skull, and the second 
engaging portion is inserted into the artificial dura. 
0.018 
0019. Note that the connecting element comprises a plu 
rality of protrusions and grooves, the protrusions are installed 
on the artificial dura, the grooves are installed on the partial 
skull, and the protrusions are engaged with the grooves. 
0020 Note that the artificial dura biomedical device fur 
ther comprises a plurality of pads and a ring, the pads are 
installed on the ring, the ring binds the artificial dura and the 
partial skull, and the pads are installed between the connect 
ing element and the artificial dura for increasing friction. 
0021. The invention provides another artificial dura bio 
medical device. The artificial dura biomedical device is com 
bined with a partial skull cut from a whole skull. The artificial 
dura biomedical device comprises an artificial dura. The arti 
ficial dura and the partial skull respectively comprise a plu 
rality of protrusions and grooves, and the protrusions are 
engaged with the grooves for fixing the partial skull to the 
artificial dura. 

Note that the connecting element comprises glue. 

0022. Note that the protrusions and grooves are wedge 
shaped. 
0023 Note that the artificial dura is liquid at an initial 
state, and then the liquid artificial dura transforms into a 
colloidal or solid artificial dura. 

0024. The invention provides a brain surgery method uti 
lizing an artificial dura biomedical device. The steps com 
prises fixing an artificial dura to a partial skull via a connect 
ing member, and fixing the partial skull with the artificial dura 
to a cut hole of a whole skull. 

0025 Note that the steps further comprise cutting a partial 
skull from a whole skull. 

0026 Note that the steps further comprise drilling a hole 
on the partial skull. 
0027 Note that the steps further comprise making the 
artificial dura pass through the hole to cover the partial skull. 
0028 Note that step offixing an artificial dura to the partial 
skull comprises fixing an artificial dura to the partial skull via 
a connecting member. 
0029. Note that the connecting element comprises a screw, 
a hook, a rivet, glue, a Suture, or a nail. 
0030 Note that the step of fixing an artificial dura to the 
partial skull comprises fixing an artificial dura to the partial 
skull via a plurality of protrusions made of a liquid artificial 
dura engaging with a plurality of grooves of the partial skull. 
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0031. A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032. The present invention can be more fully understood 
by reading the Subsequent detailed description and examples 
with references made to the accompanying drawings, 
wherein: 
0033 FIG. 1 is a schematic view showing a partial skull 
cut from a whole skull; 
0034 FIG. 2 is a schematic view showing a partial skull 
combined with an artificial dura biomedical device of an 
embodiment of the invention; 
0035 FIG. 3 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0036 FIG. 4 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0037 FIG. 5 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0038 FIG. 6 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0039 FIG. 7 is a schematic view showing a partial skull 
combined with an artificial dura biomedical device of an 
embodiment of the invention; 
0040 FIG. 8 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0041 FIG. 9 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0042 FIG. 10 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0043 FIG. 11 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0044 FIG. 12 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0045 FIG. 13 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention; 
0046 FIG. 14 is a flow chart showing a brain surgery 
method utilizing an artificial dura biomedical device of an 
embodiment of the invention; and 
0047 FIG. 15 is a flow chart showing a brain surgery 
method utilizing an artificial dura biomedical device of 
another embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0048. The following description is of the best-contem 
plated mode of carrying out the invention. This description is 
made for the purpose of illustrating the general principles of 
the invention and should not be taken in a limiting sense. The 
scope of the invention is best determined by reference to the 
appended claims. 
0049 FIG. 1 is a schematic view showing a partial skull 
cut from a whole skull. FIG. 2 is a schematic view showing a 
partial skull combined with an artificial dura biomedical 
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device of an embodiment of the invention. FIG. 3 is a sche 
matic view showing a partial skull combined with an artificial 
dura biomedical device of another embodiment of the inven 
tion. FIG. 4 is a schematic view showing a partial skull com 
bined with an artificial dura biomedical device of another 
embodiment of the invention. FIG. 5 is a schematic view 
showing a partial skull combined with an artificial dura bio 
medical device of another embodiment of the invention. FIG. 
6 is a schematic view showing a partial skull combined with 
an artificial durabiomedical device of another embodiment of 
the invention. 
0050 Referring to FIGS. 1 and 2, during cerebral neuro 
surgery, a doctor cuts a partial skull 11 from a whole skull 10 
and a dura under the whole skull 10 is broken. At this time, a 
cut hole is formed on the whole skull. After a doctor repairs 
the cerebral nerve, the broken dura must be repair and then the 
partial skull 11 is put to cover the cut hole 12. Thus, the 
artificial dura biomedical device of the invention is provided. 
The artificial dura biomedical device 20 comprises an artifi 
cial dura 21 and a connecting element 22a. The connecting 
element 22a fixes the partial skull 11 with the artificial dura 
21. The partial skull 11 comprises an upper surface 111 and a 
side surface 112. Referring to FIG. 2, the artificial dura 21 of 
this embodiment covers the partial skull 11 and the connect 
ing element 22a fixes the artificial dura 21 on the side surface 
112. In this embodiment, the connecting element 22a is a 
binder for binding the artificial dura 21 and the partial skull 
11. The connecting element 22a further comprises a screw, a 
hook, glue or a nail (not shown), and is not limited to the 
disclosed embodiment. 
0051 Referring to FIGS.3 and 4, the structures of FIGS.3 
and 4 are approximately similar to that of FIG. 2 and like 
elements are omitted for brevity. The main difference is that 
the connecting element 22a fixes the artificial dura 21 on the 
upper surface 111. In the embodiments of FIGS. 3 and 4, the 
connecting element 22a comprises a screw, a hook, a rivet, 
glue, or a nail, and is not limited to the disclosed embodiment. 
0052 Referring to FIG. 5, the structures of FIG. 5 is 
approximately similar to that of FIG.3, and like elements are 
omitted for brevity. The main difference is that the artificial 
dura biomedical device 20 further comprises a pad 23. The 
pad 23 is installed between the connecting element 22a and 
the artificial dura 21 for increasing friction. 
0053 Referring to FIG. 6, the structures of FIG. 5 is 
approximately similar to that of FIG.3 and like elements are 
omitted for brevity. The main difference is that the artificial 
dura biomedical device 20 further comprises a plurality of 
pads 23 and a ring 24. The pads 23 are installed on the ring 24. 
The ring 24 binds the artificial dura 21 and the partial skull 11 
and then the connecting element 22a passes through the pad 
23 for fixing the artificial dura 21 to the partial skull 11. The 
pads 23 are installed between the connecting element 22a and 
the artificial dura 21 for increasing friction. 
0054 FIG. 7 is a schematic view showing a partial skull 
combined with an artificial dura biomedical device of an 
embodiment of the invention. FIG. 8 is a schematic view 
showing that a partial skull combined with an artificial dura 
biomedical device of another embodiment of the invention is 
combined with a whole skull. 
0055 Referring to FIG. 7, the artificial dura biomedical 
device 20 comprises an artificial dura 21 and a connecting 
element 22a. The partial skull 11 further comprises a plurality 
of holes 113 for a doctor to easily take the partial skull 11 from 
the whole skull 10 (shown in FIG. 1). The artificial dura 21 
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comprises four extending parts 212. The artificial dura 21 
covers the partial skull 11 and is fixed by the connecting 
element 22a and the extending parts 212 on the side Surface 
112. In this embodiment, the connecting element 22a is a 
screw. The connecting element 22a further comprises glue 
(not shown), and is not limited to the disclosed embodiment. 
0056 Referring to FIG. 8, the artificial dura biomedical 
device 20 comprises an artificial dura 21 and a connecting 
element 22a. The artificial dura 21 covers the partial skull 11 
and is fixed by the connecting element 22a on the upper 
surface 111 of the partial skull 11. In this embodiment, the 
connecting element 22a is a hook. The connecting element 
22a further comprises glue (not shown), and is not limited to 
the disclosed embodiment. After the partial skull 11 is com 
bined with the artificial dura 21, the partial skull 11 and the 
artificial dura 21 are put in and fills the cut hole 12 of the 
whole skull (referring to FIG. 1). 
0057 FIG. 9 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention. Referring to FIG. 9, the partial 
skull 11 further comprises a plurality of holes 113. The con 
necting element 22a comprises a Suture. The Suture hangs the 
artificial dura 21. Then, the suture passes through the hole 113 
for making the artificial dura 21 to be fixed under the partial 
skull 11. 
0058 FIG. 10 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention. FIG. 11 is a schematic view 
showing a partial skull combined with an artificial dura bio 
medical device of another embodiment of the invention. 
0059 Referring to FIG. 10, the connecting element 22b is 
installed between the partial skull 11 and the artificial dura 21. 
The connecting element 22b comprises two hook portions 
221b and 222b respectively laterally inserted into the partial 
skull 11 and the artificial dura 21. 
0060 Referring to FIG. 11, the connecting element 22c 
comprises a base 221c, a first engaging portion 222c and a 
second engaging portion 223c. The first engaging portion 
222c and the second engaging portion 223c are installed at 
two opposite surfaces 224c and 225c of the base 221c. The 
first engaging portion 222c is inserted into the partial skull 11, 
and the second engaging portion 223c is inserted into the 
artificial dura 21. 
0061 FIG. 12 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention. Referring to FIG. 12, the partial 
skull 11 comprises a plurality of grooves 114. In this embodi 
ment, the artificial dura 22d is liquid at an initial state. Thus, 
the liquid artificial dura 22d is poured on the partial skull 11 
and fills the grooves 114. Due to the material feature, the 
liquid artificial dura 22d transforms into colloidal or solid 
artificial dura 21 and a plurality of protrusions 211a later. 
Thus, the artificial dura 21 is adhered on the partial skull 11 
and is engaged with the partial skull 11 by the protrusions 
211a. Note that the protrusions 2.11a and grooves 114 are 
wedge shaped. The artificial dura 22d at an initial state is 
liquid. 
0062 FIG. 13 is a schematic view showing a partial skull 
combined with an artificial durabiomedical device of another 
embodiment of the invention. The artificial dura biomedical 
device 20 comprises an artificial dura 21 and two connecting 
elements 22e. The connecting elements 22e comprise a plu 
rality of protrusions 211b and grooves 114. The protrusions 
211b are engaged with the grooves 114 for fixing the partial 
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skull 11 to the artificial dura 21. In this embodiment, the 
protrusions 2.11b and the artificial dura 21 are a unitary and 
single member, and the grooves 114 are installed on the 
partial skull 11. Note that the protrusions 211b and grooves 
114 are wedge shaped. 
0063 FIG. 14 is a flow chart showing a brain surgery 
method utilizing an artificial dura biomedical device of an 
embodiment of the invention. Referring to FIGS. 1, 2 and 14, 
the steps comprises: a, cutting a partial skull 11 from a whole 
skull 10; b. fixing an artificial dura 21 to the partial skull 11; 
and c. fixing the partial skull 11 with the artificial dura 21 to 
a cut hole 12 of the whole skull 10. Note that the artificial dura 
21 is cut as a suitable size and thickness in advance. In the b 
step, the artificial dura 21 may be fixed to the partial skull 11 
via the connecting member 22a, 22b, 22c and 22e (shown in 
FIGS. 2-8, 10, 11 and 13). Alternatively, the artificial dura 21 
may be fixed to the partial skull 11 via the protrusions 211a 
made of the liquid artificial dura 22d engaging with the 
grooves 114 of the partial skull 11 (shown in FIG. 12). 
0064 FIG. 15 is a flow chart showing a brain surgery 
method utilizing an artificial dura biomedical device of 
another embodiment of the invention. Referring to FIGS. 1, 9 
and 15, the steps comprises: al. cutting a partial skull 11 from 
a whole skull 10; b1. drilling a hole 113 on the partial skull 11: 
c1. making the artificial dura 21 to pass through the hole 113 
for covering the partial skull 11; d1. fixing an artificial dura 21 
to the partial skull 11 via a connecting member 22; and e1. 
fixing the partial skull 11 with the artificial dura 21 to a cut 
hole 12 of the whole skull 10. 

0065. In summary, the invention avoids the artificial dura 
21 from being directly sutured with the broken dura on the 
cerebral tissue to decrease risks and time-consumption of the 
brain surgery. Moreover, the artificial dura 21 fixed on the 
partial skull 11 can stably cover the broken dura via engage 
ment of the whole skull 10 and eliminates movement in the 
whole skull 10 and leakage of cerebrospinal fluid. 
0066. While the invention has been described by way of 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments. To the contrary, it is intended to cover various 
modifications and similar arrangements (as would be appar 
ent to those skilled in the art). Therefore, the scope of the 
appended claims should be accorded the broadest interpreta 
tion so as to encompass all Such modifications and similar 
arrangements. 

What is claimed is: 
1. An artificial dura biomedical device, combined with a 

partial skull cut from a whole skull, comprising: 
an artificial dura, and 
a connecting element, to fix the partial skull with the arti 

ficial dura. 
2. The artificial durabiomedical device as claimed in claim 

1, wherein the partial skull comprises a side Surface, the 
artificial dura covers the partial skull and the connecting 
element fixes the artificial dura on the side surface. 

3. The artificial durabiomedical device as claimed in claim 
2, wherein the connecting element comprises a binder, a 
screw, a hook, glue, or a nail. 

4. The artificial durabiomedical device as claimed in claim 
1, wherein the partial skull comprises an upper Surface, the 
artificial dura covers the partial skull and the connecting 
element fixes the artificial dura on the upper surface. 
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5. The artificial dura biomedical device as claimed in claim 
4, wherein the connecting element comprises a screw, a hook, 
a rivet, glue, or a nail. 

6. The artificial dura biomedical device as claimed in claim 
4, wherein the partial skull comprises a plurality of holes, and 
the artificial dura passes through the holes to cover the partial 
skull and is fixed by the connecting element on the upper 
Surface. 

7. The artificial dura biomedical device as claimed in claim 
6, wherein the connecting element comprises a Suture. 

8. The artificial dura biomedical device as claimed in claim 
1, wherein the connecting element is installed between the 
partial skull and the artificial dura. 

9. The artificial dura biomedical device as claimed in claim 
8, wherein the connecting element comprises two hook por 
tions respectively inserted into the partial skull and the arti 
ficial dura. 

10. The artificial dura biomedical device as claimed in 
claim 8, wherein the connecting element comprises a base, a 
first engaging portion and a second engaging portion, the first 
engaging portion and the second engaging portion are 
installed at two opposite surfaces of the base, the first engag 
ing portion is inserted into the partial skull, and the second 
engaging portion is inserted into the artificial dura. 

11. The artificial dura biomedical device as claimed in 
claim 8, wherein the connecting element comprises glue. 

12. The artificial dura biomedical device as claimed in 
claim 1, wherein the connecting element comprises a plural 
ity of protrusions and grooves, the protrusions are installed on 
the artificial dura, the grooves are installed on the partial 
skull, and the protrusions are engaged with the grooves. 

13. The artificial dura biomedical device as claimed in 
claim 1, further comprising a plurality of pads and a ring, 
wherein the pads are installed on the ring, the ring binds the 
artificial dura and the partial skull, and the pads are installed 
between the connecting element and the artificial dura for 
increasing friction. 

14. An artificial dura biomedical device, combined with a 
partial skull cut from a whole skull, comprising: 
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an artificial dura, 
wherein the artificial dura and the partial skull respectively 

comprise a plurality of protrusions and grooves, and the 
protrusions are engaged with the grooves for fixing the 
partial skull to the artificial dura. 

15. The artificial dura biomedical device as claimed in 
claim 14, wherein the protrusions and grooves are wedge 
shaped. 

16. The artificial dura biomedical device as claimed in 
claim 14, wherein the artificial dura is liquid at an initial state, 
and then the liquid artificial dura transforms into a colloidal or 
solid artificial dura. 

17. A brain surgery method utilizing an artificial dura bio 
medical device, the steps comprising: 

fixing an artificial dura to a partial skull; and 
fixing the partial skull with the artificial dura to a cut hole 

of a whole skull. 
18. The brain surgery method as claimed in claim 17, 

further comprising: 
cutting a partial skull from a whole skull. 
19. The brain surgery method as claimed in claim 17, 

further comprising: 
drilling a hole on the partial skull. 
20. The brain surgery method as claimed in claim 17, 

further comprising: 
making the artificial dura pass through the hole to cover the 

partial skull. 
21. The brain surgery method as claimed in claim 17, 

wherein the step of fixing an artificial dura to the partial skull 
comprises fixing an artificial dura to the partial skull via a 
connecting member. 

22. The brain Surgery method as claimed in claim 21, 
wherein the connecting element comprises a screw, a hook, a 
rivet, glue, a Suture, or a nail. 

23. The brain surgery method as claimed in claim 22, 
wherein the step of fixing an artificial dura to the partial skull 
comprises fixing an artificial dura to the partial skull via a 
plurality of protrusions made of a liquid artificial dura engag 
ing with a plurality of grooves of the partial skull. 

c c c c c 


