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(54) Title: SURGICAL ACCESS PORT AND TROCAR DEVICE THEREOF

(57) Abstract: The present disclosure provides a surgical access port. The surgical access port includes
a trocar seal configured to engage a surgical instrument. The trocar seal includes a seal holder, a first

FIG. 2A

seal roller, and a second seal roller. The seal holder has a trocar hole configured to be inserted with
the surgical instrument. The first seal roller and the second seal roller are symmetrically and rotatably
disposed on the seal holder. Each of the first seal roller and the second seal roller has a shaft and a roller
body. The shaft is disposed on the seal holder. A groove is formed on a cylindrical surface of each of the
roller bodies and has a width that changes along a tangential direction of the cylindrical surface.
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SURGICAL ACCESS PORT AND TROCAR DEVICE THEREOF

FIELD
[0001] The present disclosure generally relates to a surgical access port. More
particularly, the present disclosure relates to a surgical access port configured to sealingly

engage surgical instruments with various diameters.

BACKGROUND
[0002] Laparoscopic surgery is commonly performed using access ports or trocars, which
provide instrument access across an abdominal wall and into a gas pressurized abdominal
cavity. Trocar seals within the trocars allow instrument changes with minimal loss in gas
pressure. Such trocar seals should be very durable even when challenged by the insertion of
sharp-pointed instruments (such as trocar blades). They should be capable of
accommodating a wide range of inserted instruments without leakage. FIG. 1A is a
perspective view of various types of a conventional trocar seal. FIG. 1B is a top view of the
trocar seal of FIG. 1A when inserted by a surgical instrument. The conventional trocar seal
100 is usually made by a silicone compression molding process. The conventional trocar
seal 100 has a funnel structure with a closable bottom. The closable bottom can be

linear-shaped, cross-shaped, S-shaped, or polygonal. As shown in FIG. 1B, when the surgical
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instrument S1 is inserted in the trocar seal 100, the closable bottom of the trocar seal 100
cannot sealingly engage the surgical instrument S1, and hence a gap 101 is usually formed in
the trocar seal 100 and causes leakage. In addition to having leakage issues, the conventional
trocar seal is hygroscopic and may suffer from mildew if it is not well preserved. The
closable bottom of the conventional trocar has a risk of deformation if it is inserted with the
surgical instrument for an extended period of time. Also, the conventional trocar seal is not
durable to instruments having a wide range of diameter. Furthermore, the compression
molding process of the conventional trocar seal has high cost and long manufacturing time.

[0003] Accordingly, there remains a need to extend the accommodating range and sealing

capability of trocar seals and overcome the above problems.

SUMMARY OF THE INVENTION
[0004] In view of above, an object of the present disclosure is to provide a surgical access
port and trocar device thereof. The surgical access port of the present disclosure can
sealingly engage surgical instruments with various diameters to prevent air leakage.
[0005] To achieve the above object, an embodiment of the present disclosure provides a
surgical access port. The surgical access port comprises a trocar seal configured to engage a
surgical instrument. The trocar seal comprises a seal holder, a first seal roller, and a second

seal roller. The seal holder has a trocar hole configured to be inserted with the surgical
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instrument. The first seal roller and the second seal roller are symmetrically and rotatably

disposed on the seal holder. Each of the first seal roller and the second seal roller has a shaft

and a roller body. The shaft is disposed on the seal holder. A groove is formed on a

cylindrical surface of each of the roller bodies and has a width that changes along a tangential

direction of the cylindrical surface. When the trocar seal is at a sealed state, the first seal

roller and the second seal roller seal over the trocar hole. When the first seal roller and the

second seal roller rotate towards each other, the trocar seal changes from the sealed state to an

open state, and a through hole is formed above the trocar hole by the grooves of the first seal

roller and the second seal roller. A diameter of the through hole changes as the first seal

roller and the second seal roller rotate.

[0006] To achieve the above object, another embodiment of the present disclosure

provides a trocar device comprising a trocar blade, a trocar seal, and a trocar cannula. The

trocar seal is configured to engage a surgical instrument. The trocar seal comprises a seal

holder, a first seal roller, and a second seal roller. The seal holder has a trocar hole

configured to be inserted with the surgical instrument. The first seal roller and the second

seal roller are symmetrically and rotatably disposed on the seal holder. Each of the first seal

roller and the second seal roller has a shaft and a roller body. The shaft is disposed on the

seal holder. A groove is formed on a cylindrical surface of each of the roller bodies and has a

width that changes along a tangential direction of the cylindrical surface. When the trocar
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seal is at a sealed state, the first seal roller and the second seal roller seal over the trocar hole.

When the first seal roller and the second seal roller rotate towards each other, the trocar seal

changes from the sealed state to an open state, and a through hole is formed above the trocar

hole by the grooves of the first seal roller and the second seal roller. A diameter of the

through hole changes as the first seal roller and the second seal roller rotate. The trocar

cannula is connected to the trocar hole of the seal holder and configured to allow the trocar

blade to be inserted into the trocar cannula through the trocar hole.

[0007] To achieve the above object, yet another embodiment of the present disclosure

provides a trocar device comprising a trocar seal and a trocar cannula. The trocar seal is

configured to engage a surgical instrument. The trocar seal comprises a seal holder, a first

seal roller, and a second seal roller. The seal holder has a trocar hole configured to be

inserted with the surgical instrument. The first seal roller and the second seal roller are

symmetrically and rotatably disposed on the seal holder. Each of the first seal roller and the

second seal roller has a shaft and a roller body. The shaft is disposed on the seal holder. A

groove is formed on a cylindrical surface of each of the roller bodies and has a width that

changes along a tangential direction of the cylindrical surface. When the trocar seal is at a

sealed state, the first seal roller and the second seal roller seal over the trocar hole. When the

first seal roller and the second seal roller rotate towards each other, the trocar seal changes

from the sealed state to an open state, and a through hole is formed above the trocar hole by
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the grooves of the first seal roller and the second seal roller. A diameter of the through hole

changes as the first seal roller and the second seal roller rotate. The trocar cannula is

connected to the trocar hole of the seal holder and configured to allow the surgical instrument

to be inserted into the trocar cannula through the trocar hole. The trocar cannula comprises

two ends. A blade structure is formed at one end of the trocar cannula. The other end of the

trocar cannula is connected to the trocar hole of the seal holder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Implementations of the present disclosure will now be described, by way of

example only, with reference to the attached figures.

[0009] FIG. 1A is a perspective view of various types of a conventional trocar seal

according to the prior art.

[0010] FIG. 1B is a top view of the conventional trocar seal of FIG. 1A when inserted with

a surgical instrument according to the prior art.

[0011] FIG. 2A is a perspective view of a surgical access port according to a first

embodiment of the present disclosure when a top cover of the surgical access port is

disassembled.

[0012] FIG. 2B is a perspective view of the surgical access port of FIG. 2A when the top

cover of the surgical access port is assembled.
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[0013] FIG. 3A is a partially enlarged perspective view of a trocar seal of the surgical

access port of FIG. 2A.

[0014] FIG. 3B is a top view of the trocar seal of FIG. 3A at a sealed state.

[0015] FIG. 3C is a top view of the trocar seal of FIG. 3A at an open state.

[0016] FIG. 4A is a perspective view of a seal holder of the trocar seal of FIG. 3A.

[0017] FIG. 4B is a top view of the seal holder of FIG. 4A.

[0018] FIG. 5A is a perspective view of the trocar seal of FIG. 3A and a trocar blade.

[0019] FIG. 5B is a cross-sectional view of the trocar seal and the trocar blade of FIG. 5A

along a plane I-1.

[0020] FIGs. 5C and 5D are cross-sectional views of the trocar seal and the trocar blade of

FIG. 5A along the plane I-I when the trocar blade is inserted in the trocar seal.

[0021] FIGs. 6A to 6C are cross-sectional views of the trocar seal of FIG. 5A along a

plane II-1I at the sealed state and the open state.

[0022] FIG. 7A is a perspective view of a trocar device according to a second embodiment

of the present disclosure.

[0023] FIG. 7B is an exploded view of the trocar device of FIG. 7A.

[0024] FIG. 8 is a perspective view of a trocar device according to a third embodiment of

the present disclosure.
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DETAILED DESCRIPTION

[0025] The present disclosure will now be described more fully hereinafter with reference
to the accompanying drawings, in which exemplary embodiments of the disclosure are shown.
This disclosure may, however, be embodied in many different forms and should not be
construed as limited to the exemplary embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure will be thorough and complete, and will fully
convey the scope of the disclosure to those skilled in the art. Like reference numerals refer to
like elements throughout.

[0026] The terminology used herein is for the purpose of describing particular exemplary
embodiments only and is not intended to be limiting of the disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms “comprises”
and/or “comprising,” or “includes” and/or “including” or “has” and/or “having” when used
herein, specify the presence of stated features, regions, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more other features,
regions, integers, steps, operations, elements, components, and/or groups thereof.

[0027] It will be understood that the term "and/or" includes any and all combinations of

one or more of the associated listed items. It will also be understood that, although the terms

first, second, third etc. may be used herein to describe various elements, components, regions,
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parts and/or sections, these elements, components, regions, parts and/or sections should not be
limited by these terms. These terms are only used to distinguish one element, component,
region, part or section from another element, component, region, layer or section. Thus, a
first element, component, region, part or section discussed below could be termed a second
element, component, region, layer or section without departing from the teachings of the
present disclosure.

[0028] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood that terms, such as those defined
in commonly used dictionaries, should be interpreted as having a meaning that is consistent
with their meaning in the context of the relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless expressly so defined herein.

[0029] The description will be made as to the exemplary embodiments of the present
disclosure in conjunction with the accompanying drawings in FIGs. 2A to 8. Reference will
be made to the drawing figures to describe the present disclosure in detail, wherein depicted
elements are not necessarily shown to scale and wherein like or similar elements are
designated by same or similar reference numeral through the several views and same or
similar terminology.

[0030] The present disclosure will be further described hereafter in combination with
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accompanying drawings.

[0031] Referring to FIGs. 2A and 2B, perspective views of a surgical access port

according to a first embodiment of the present disclosure are illustrated. ~As shown in FIGs.

2A and 2B, the surgical access port 200 includes a trocar seal 210, a trocar cannula 220, and a

top cover 230. The trocar seal 210 is made by a thermoplastic rubber (TPR) injection

process. Compared to silicone, TPR is resistant to mildew and deformation. The trocar seal

210 is configured to engage a surgical instrument (such as a trocar blade or a trocar

endoscope). The trocar cannula 220 is connected to the trocar seal 210. The top cover 230

is configured to house the trocar seal 210. The top cover 230 has a cover hole 231 to allow

the surgical instrument to be inserted into the trocar seal 210. In FIG. 2A, the top cover 230

is disassembled from the trocar seal 210. In FIG. 2B, the top cover 230 is assembled with the

trocar seal 210.

[0032] Referring to FIGs. 3A, 3B, and 3C, a partially enlarged perspective view and top

views of the trocar seal 210 of the surgical access port 200 of FIG. 2A are illustrated. As

shown in FIGs. 3A and 3B, the trocar seal 210 includes a seal holder 211, a first seal roller 212,

and a second seal roller 213. Referring to FIGs. 4A and 4B, a perspective view and a top

view of the seal holder 211 of FIG. 3A are illustrated. As shown in FIG. 4B, the seal holder

211 has a trocar hole 211f configured to be inserted with the surgical instrument. As shown

in FIGs. 3A, 3B, and 3C, the first seal roller 212 and the second seal roller 213 are
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symmetrically and rotatably disposed on the seal holder 211. Each of the first seal roller 212
and the second seal roller 213 has a shaft and a roller body. Respectively, the first seal roller
212 has a shaft 212a and a roller body 212b; and the seal roller 213 has a shaft 213a and a
roller body 213b. The shafts 212a and 213b are disposed on the seal holder 211. A groove
Gl is formed on a cylindrical surface 212c of the roller body 212b of the first seal roller 212.
Similarly, a groove G2 is formed on a cylindrical surface 213c of the roller body 213b of the
second seal roller 213. As shown in FIG. 3B, the groove G1 has a width W1 that changes
along a tangential direction of the cylindrical surface 212c; and the groove G2 has a width W2
that changes along a tangential direction of the cylindrical surface 213c. Each of the grooves
G1, G2 may include a first groove portion and a second groove portion. The first groove
portion and the second groove portion may have different curvatures. It is to be notice that
the first seal roller 212 and the second seal roller 213 are symmetrically and rotatably disposed
on the seal holder 211. The first groove portions of the first seal roller 212 and the second
seal roller 213 are symmetrically formed; and similarly the second groove portions of the first
seal roller 212 and the second seal roller 213 are symmetrically formed. When the trocar seal
210 is at a sealed state, as shown in FIG. 3B, the first seal roller 212 and the second seal roller
213 seal over the trocar hole 211f. As shown in FIG. 3C, when the first seal roller 212 and
the second seal roller 213 rotate towards each other, the trocar seal 210 changes from the

sealed state to an open state, and a through hole H2 is formed above the trocar hole 211f by
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the grooves G1, G2 of the first seal roller 212 and the second seal roller 213. A diameter D of
the through hole H2 changes as the first seal roller 212 and the second seal roller 213 rotate.
To be specifically, the through hole H2 is formed between the first seal roller 212 and the
second seal roller 213. The diameter D of the through hole H2 is changeable upon the rotation
of the first seal roller 212 and the seal roller 213.

[0033] As shown in FIGs. 3A to 3C, each of the grooves G1, G2 are respectively formed
partially around the cylindrical surface 212c, 213c of the roller bodies 212b, 213b. When the
first seal roller 212 and the second seal roller 213 rotate towards each other for a
predetermined angle, the diameter D of the through hole H2 reaches a maximum value. In a
preferred exemplary embodiment, the diameter D of the through hole H2 increases linearly as
the trocar seal 210 transitions from the sealed state to the open state. In another preferred
exemplary embodiment, the diameter D of the through hole H2 increases non-linearly as the
trocar seal 210 transitions from the sealed state to the open state.

[0034] As shown in FIG. 3C, the trocar cannula 220 is connected to the trocar hole 211f of
the seal holder 211 and configured to allow the surgical instrument to be inserted into the
trocar cannula 220 through the trocar hole 211f.  When the trocar seal 210 is at the open state,
the surgical instrument is inserted into the trocar cannula 220 through the through hole H2 and
the trocar hole 211f. As shown in FIG. 2B, the trocar cannula 220 includes a trocar tub 221

configured to allow pressurized air to be injected into the trocar cannula 220. The trocar
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cannula 220 further includes a stop plate 222 formed around an outer surface of the trocar
cannula 220. When the trocar cannula 220 is inserted into a body cavity of a patient, the stop
plate 222 is disposed between the trocar tub 221 and the patient’s skin to prevent the trocar tub
221 from entering the body cavity.

[0035] As shown in FIGs. 3A to 4B, the seal holder 211 includes a holder plate 211a and a
shaft supports 211b disposed on the holder plate 211a. The trocar hole 211f is formed on the
holder plate 211a. The shafts 212a, 213a of the first seal roller 212 and the second seal roller
213 are supported by the shaft support 211b. The trocar seal 210 further includes at least one
spring connected to the first seal roller 212 and the second seal roller 213. In this
embodiment, the trocar seal 210 includes two springs 214a, 214b connected to the first seal
roller 212 and the second seal roller 213.  When the surgical instrument is removed from the
trocar seal 210, each of the springs 214a, 214b provides a resilience force to rotate the first
seal roller 212 and the second seal roller 213, therefore returning the trocar seal 210 back to
the sealed state. Each of the springs 214a, 214b includes two coils and two ends. The two
coils of each of the springs 214a, 214b respectively coil around the shafts 212a, 213a of the
first seal roller 212 and the second seal roller 213. The two ends of each of the springs 214a,
214b are respectively fixed on the roller bodies 212b, 213b of the first seal roller 212 and the
second seal roller 213. The seal holder 211 has at least one pin structure disposed on the

shaft support 211b. In this embodiment, the seal holder has two pin structures 211d, 211e
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disposed on the shaft support 211b. The spring 214a is fixed on the shaft support 211b by the

pin structure 211d. Similarly, the spring 214b is fixed on the shaft support 211b by the pin

structure 211e.

[0036] Referring to FIGs. 5A to 6C, a perspective view and cross-sectional views of the

trocar seal of FIG. 3A when inserted with a trocar blade are illustrated. FIG. 5A is a

perspective view of the trocar seal 210 of FIG. 3A and a trocar blade S2. In FIG. 5A, the

surgical instrument described hereinabove is illustrated by the trocar blade S2. FIG. 5B is a

cross-sectional view of the trocar seal 210 and the trocar blade S2 of FIG. 5A along a plane I-L.

FIGs. 5C and 5D are cross-sectional views of the trocar seal 210 and the trocar blade S2 of

FIG. 5A along the plane I-I when the trocar blade S2 is inserted in the trocar seal 210. FIGs.

6A to 6C are cross-sectional views of the trocar seal 210 of FIG. 5A along a plane II-1II at the

sealed state and the open state. Before inserting the trocar blade S2, the trocar seal 210 is at

the sealed state, as shown in FIGs. 5A, 5B and 6A. As the trocar blade S2 are pushed into

the trocar seal 210 between the first seal roller 212 and the second seal roller 213, the first seal

roller 212 and the second roller 213 rotate towards each other by a friction force generated

among the trocar blade S2, the first seal roller 212, and the second seal roller 213. Therefore,

the through hole H2 is formed by the grooves G1, G2. More specifically, the first seal roller

212 rotates clockwise and second seal roller 213 rotates counter-clockwise so that the first

groove portions of both of the grooves G1, G2 face each other, as shown in FIG. 5C. As the
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trocar blade S2 keeps being inserted into the trocar seal 210, the first seal roller 212 keeps
rotating clockwise, and the second seal roller 213 keeps rotating counter-clockwise. The
second groove portions of both of grooves G1, G2 face each other as shown in FIG. 5D. The
diameter of the through hole H2 changes with a width of a part of the trocar blade S2 that is in
contact with the first seal roller 212 and the second seal roller 213.

[0037] When the trocar blade S2 is inserted into the through hole H2 between the first
seal roller 212 and the second seal roller 213, the diameter of the through hole H2 changes
with the width of the part of the trocar blade S2 that is in contact with the first seal roller 212
and the second seal roller 213. As shown as FIG. 5C, when a tip portion of the trocar blade
S2 is inserted into the through hole H2 between the first seal roller 212 and the second seal
roller 213, the diameter of the through hole H2 equals to a width of the tip portion of the trocar
blade S2. As shown as FIG. 5D, when a middle portion of the trocar blade S2 is further
inserted into the first seal roller 212 and the second seal roller 213, the diameter of the through
hole H2 equals to a width of the middle portion of the trocar blade S2. It should be noted
that the width of the middle portion of the trocar blade S2 is bigger than the width of the tip
portion of the trocar blade S2. Therefore, the diameter of the through hole H2 of FIG. 5D is
greater than that of FIG. 5C. The first seal roller 212 and the second seal roller 213 are made
of rubbers or other soft materials in order to consistently comply with an outer shape of trocar

blade S2 when the trocar blade S2 is inserted into the through hole H2 between the first seal
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roller 212 and the second seal roller 213.

[0038] When the trocar blade S2 is fully inserted into the trocar seal 210, the first seal

roller 212 and the second seal roller 213 stop rotating towards each other. During the

insertion process of the trocar blade S2, the trocar seal 210 is sealingly engaged with the trocar

blade S2 to prevent air leakage. When the trocar blade S2 is pulled out from the trocar seal

210, the springs 214a, 214b provide the resilience force to cause the first seal roller 212 and

the second seal roller 213 to rotate against each other therefore returning the trocar seal 210

back to the sealed state. To be more specifically, the springs 214a, 214b provide the

resilience force to cause the first seal roller 212 to rotate counter-clockwise and the second

seal roller 213 to rotate clockwise, therefore returning the trocar seal 210 back to the sealed

state. In FIG. 6A, the trocar seal 210 is at the sealed state. At the open state, as the first seal

roller 212 and the second seal roller 213 rotate towards each other, and the diameter D of the

through hole H2 increases, as shown in FIGs. 6B to 6C. In a preferred exemplary

embodiment, when the first seal roller 212 and the second seal roller 213 rotate toward each

other for the predetermined angle (such as 180 degree or 270 degree), the diameter D of the

through hole H2 reaches the maximum value. Therefore, the through hole H2 can sealingly

match with surgical instruments having various diameters to prevent air leakage.

[0039] In a second embodiment, the present disclosure provides a trocar device 300 as

shown in FIGs. 7A and 7B. The trocar device 300 of the second embodiment includes a
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trocar blade S3, a trocar seal 310, and a trocar cannula 320. The trocar device 300 further

includes a top cover 330 configured to house the trocar seal 310. The trocar seal 310, the

trocar cannula 320, and the top cover 330 can respectively be referred to the trocar seal 210,

the trocar cannula 220, and the top cover 230 of the surgical access port 200 of the first

embodiment. The trocar blade S3 can be referred to the trocar blade S2 of the first

embodiment. The elements of the trocar device 300 and their connection are similar to those

of the first embodiment; no further description is to be repeated herein.

[0040] In a third embodiment, the present disclosure also provides a trocar device 400 as

shown in FIG. 8. The trocar device 400 of the fourth embodiment includes a trocar seal 410

and a trocar cannula 420. The trocar seal 410 is configured to engage a surgical instrument

(such as a trocar endoscope). The trocar device 400 may further include a top cover 430

configured to house the trocar seal 410. The trocar seal 410 and the top cover 430 can

respectively be referred to the trocar seal 210 and the top cover 230 of the first embodiment;

no further description is to be repeated herein. The trocar seal 410 includes a seal holder

having a trocar hole configured to be inserted with the surgical instrument. The trocar

cannula 420 is connected to the trocar hole of the seal holder and configured to allow the

surgical instrument to be inserted into the trocar cannula 420 through the trocar hole. When

the surgical instrument is inserted in the trocar device 400, the surgical instrument is inserted

through the top cover 430 and the trocar seal 410, and disposed in the trocar cannula 420.
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The trocar cannula 420 has two ends. In the third embodiment, a blade structure 423 is
formed at one end of the trocar cannula 420. The other end of the trocar cannula 420 is
connected to the trocar hole of the seal holder.

[0041] As described above, the surgical access port and the trocar device of the various
embodiments of the present disclosure can sealingly engage surgical instruments with various
diameters. Also, the trocar seal of the surgical access port is made by a TPR injection
process to prevent mildew and deformation. Furthermore, the trocar seal uses springs to
provide a resilience force to allow sealing engagement between the trocar seal and the surgical
instruments to prevent air leakage during insertion and operation of surgical instruments.
[0042] The embodiments shown and described above are only examples. Many details
are often found in the art such as the other features of a surgical access port and trocar device
thereof. Therefore, many such details are neither shown nor described. Even though
numerous characteristics and advantages of the present technology have been set forth in the
foregoing description, together with details of the structure and function of the present
disclosure, the disclosure is illustrative only, and changes may be made in the detail, especially
in matters of shape, size, and arrangement of the parts within the principles of the present
disclosure, up to and including the full extent established by the broad general meaning of the
terms used in the claims. It will therefore be appreciated that the embodiments described

above may be modified within the scope of the claims.
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What is claimed is:
1. A surgical access port comprising:
a trocar seal configured to engage a surgical instrument, comprising:
a seal holder having a trocar hole configured to be inserted with the surgical
instrument; and
a first seal roller and a second seal roller symmetrically and rotatably disposed on
the seal holder,
wherein each of the first seal roller and the second seal roller has a shaft and a
roller body, the shaft is disposed on the seal holder, a groove is formed on a cylindrical
surface of each of the roller bodies and has a width that changes along a tangential
direction of the cylindrical surface.
2. The surgical access port of claim 1, wherein when the trocar seal is at a sealed state, the
first seal roller and the second seal roller seal over the trocar hole, when the first seal roller
and the second seal roller rotate towards each other, the trocar seal changes from the sealed
state to an open state and a through hole is formed above the trocar hole by the grooves of the
first seal roller and the second seal roller, and a diameter of the through hole changes as the
first seal roller and the second seal roller rotate.
3. The surgical access port of claim 1, wherein each of the grooves is respectively formed

partially around the cylindrical surface of each of the roller bodies.
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4. The surgical access port of claim 2, wherein when the first seal roller and the second seal

roller rotates towards each other for a predetermined angle, the diameter of the through hole

reaches a maximum value.

5. The surgical access port of claim 4, wherein when the first seal roll and the second seal

roller rotate towards each other, the diameter of the through hole increases.

6. The surgical access port of claim 5, wherein the diameter of the through hole increases

linearly as the first seal roller and the second seal roller rotate towards each other.

7. The surgical access port of claim 5, wherein the diameter of the through hole increases

non-linearly as the first seal roller and the second seal roller rotate towards each other.

8. The surgical access port of claim 1, further comprising a trocar cannula connected to the

trocar hole of the seal holder.

9. The surgical access port of claim 8, wherein the trocar cannula comprises a trocar tub

configured to allow air to be injected into the trocar cannula.

10. The surgical access port of claim 8, wherein the trocar cannula further comprises a stop

plate formed around an outer surface of the trocar cannula.

11. The surgical access port of claim 1, further comprising a top cover configured to house

the trocar seal.

12. The surgical access port of claim 2, wherein the seal holder comprises a holder plate and

a shaft support disposed on the holder plate, the trocar hole is formed on the holder plate, and
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the shafts of the first seal roller and the second seal roller are supported by the shaft support.
13. The surgical access port of claim 12, wherein the trocar seal further comprises at least
one spring connected to the first seal roller and the second seal roller, and when the surgical
instrument is removed from the trocar seal, the spring provides a resilience force to rotate the
first seal roller and the second seal roller so that the trocar seal returns to the sealed state.
14. The surgical access port of claim 13, wherein the spring comprises two coils and two
ends, the two coils of the spring respectively coil around the shafts of the first seal roller and
the second seal roller, and two ends of the spring are respectively fixed on the roller bodies of
the first seal roller and the second seal roller.
15. The surgical access port of claim 14, wherein the seal holder has at least one pin structure
disposed on the shaft support, and the at least one spring is fixed on the shaft support by the
at least one pin structure.
16. A trocar device comprising:
a trocar blade;
a trocar seal configured to engage the trocar blade, comprising:
a seal holder having a trocar hole configured to be inserted with the trocar blade;
and
a first seal roller and a second seal roller symmetrically and rotatably disposed on

the seal holder,
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wherein each of the first seal roller and the second seal roller has a shaft and a
roller body, the shaft is disposed on the seal holder, a groove is formed on a cylindrical
surface of each of the roller bodies and has a width that changes along a tangential
direction of the cylindrical surface; and
a trocar cannula connected to the trocar hole of the seal holder and configured to allow
the trocar blade to be inserted into the trocar cannula through the trocar hole.
17. The trocar device of claim 16, wherein when the trocar seal is at a sealed state, the first
roller and the second seal roller seal over the trocar hole, when the first seal roller and the
second seal roller rotate towards each other, the trocar seal changes from the sealed state to
an open state and a through hole is formed above the trocar hole by the grooves of the first
seal roller and the second seal roller, and a diameter of the through hole changes as the first
seal roller and the second seal roller rotate.
18. A trocar device comprising:

a trocar seal configured to engage a surgical instrument, comprising:

a seal holder having a trocar hole configured to be inserted with the surgical
instrument; and

a first seal roller and a second seal roller symmetrically and rotatably disposed on
the seal holder,

wherein each of the first seal roller and the second seal roller has a shaft and a
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roller body, the shaft is disposed on the seal holder, a groove is formed on a cylindrical

surface of each of the roller bodies and has a width that changes along a tangential

direction of the cylindrical surface; and

a trocar cannula connected to the trocar hole of the seal holder and configured to allow

the surgical instrument to be inserted into the trocar cannula through the trocar hole, the

trocar cannula comprising two ends, wherein a blade structure is formed at one end of the

trocar cannula, and the other end of the trocar cannula is connected to the trocar hole of the

seal holder.

19. The trocar device of claim 18, wherein when the trocar seal is at a sealed state, the first

roller and the second seal roller seal over the trocar hole, when the first seal roller and the

second seal roller rotate towards each other, the trocar seal changes from the sealed state to

an open state and a through hole is formed on the trocar hole by the grooves of the first seal

roller and the second seal roller, and a diameter of the through hole changes as the first seal

roller and the second seal roller rotate.

20. The trocar device of claim 18, wherein each of the grooves is respectively formed

partially around the cylindrical surface of each of the roller bodies.
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