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FIG. 1 

r (57) Abstract: A device for fine needle aspiration comprising: an inner tubular member; an outer tubular member disposed around 
O the inner tubular member, wherein the outer tubular member comprises a plurality of slots; an outer housing disposed around the 

outer tubular member; a biasing member disposed between the outer tubular member and the outer housing. The device also com 
prises a rod coupled to the inner tubular member, where the rod extends through the outer tubular member and the rod is configured 
to be moved from a first slot in the plurality of slots to a second slot in the plurality of slots.
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DESCRIPTION 

DEVICE AND METHODS FOR PRECISE CONTROL OF MEDICAL 

PROCEDURES 

CROSS-REFERENCE TO RELATED APPLICATION 

5 This application claims priority to U.S. Provisional Patent Application Serial No.  

61/899,352, filed November 4, 2013, the contents of which are incorporated by reference 

herein.  

BACKGROUND INFORMATION 

Several factors can affect a sample yield during a fine needle aspiration (FNA).  

10 For example, the amount of sample obtained from FNA procedures can depend on 

several qualities of excursions including the velocity, the total number of excursions, and 

the depth of the excursion.  

Existing systems and methods for FNA procedures can lead to inconsistent 

results due to variations in these qualities and other factors.  

15 Accordingly, there exists a need for devices and methods to provide precise, 

accurate FNA procedures to increase the quality of sample yields.  

SUMMARY 

Exemplary embodiments of the present disclosure comprise a device configured 

to allow a user to precisely control the depth of penetration of instruments used during 

20 medical procedures, including for example fine needle aspiration (FNA). With typical 

FNA procedures, it is difficult for a user to control the motion of their fingers and wrists 

in order to get an adequate specimen. This can result in a failed FNA procedure, leading 

to patient frustration and repeated attempt which can increase the cost of the procedure 

(in both time and money) to the patient, physician, and institute. In addition, lack of 

25 instrument control can lead to poor samples contaminated by blood which are not 

suitable for analysis.  

As explained more fully below, embodiments of the present disclosure can allow 

a user to increase the speed and depth of the instrument penetration during FNA or other 
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procedures. This can increase the amount of tissue taken during the sample and decrease 

the contamination of the sample by blood.  

Certain embodiments include a device for fine needle aspiration comprising: an 

inner tubular member comprising a proximal end and a distal end; an outer tubular 

5 member disposed around the inner tubular member, where the outer tubular member 

comprises a proximal, a distal end, and a plurality of slots; an outer housing disposed 

around the outer tubular member, where the outer housing comprises a proximal end and 

a distal end; a biasing member disposed between the outer tubular member and the outer 

housing; and a rod coupled to the inner tubular member. In particular embodiments: the 

10 rod extends through the outer tubular member; the rod is configured to be moved from a 

first slot in the plurality of slots to a second slot in the plurality of slots; the first slot is a 

first distance from proximal end of the housing; the second slot is a second distance from 

the proximal end of the housing; and the biasing member is configured to bias the 

housing away from the rod.  

15 In specific embodiments, the rod is coupled to the inner tubular member via a 

collar that extends around the inner tubular member. In certain embodiments, the collar 

is configured for axial and radial sliding engagement with the inner tubular member. In 

particular embodiments, the outer tubular member comprises a projection that engages 

the biasing member. In some embodiments, the proximal end of the housing is 

20 configured to engage the projection when the biasing member is in an expanded 

configuration, and the proximal end of the housing is configured to engage the rod when 

the biasing member is in a compressed configuration.  

In specific embodiments, the outer tubular member extends a first distance from 

the distal end of the outer housing when the biasing member is in an expanded 

25 configuration; the outer tubular member extends a second distance from the distal end of 

the outer housing when the biasing member is in a compressed configuration; and the 

first distance is less than the second distance.  

In certain embodiments, the distal end of the outer tubular member comprises a 

coupling mechanism configured to be coupled to a needle. In particular embodiments, 

30 the proximal end of the outer tubular member comprises a port configured to be coupled 

to a vacuum source. In some embodiments, the coupling mechanism and the port are in 
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fluid communication with the outer tubular member and the inner tubular member. In 

specific embodiments, the biasing member is configured as a coil spring that extends 

around the outer tubular member.  

In certain embodiments, the plurality of slots comprises a plurality of radial slots 

5 each at a different distance from the proximal end of the outer tubular member and 

wherein the plurality of radial slots are coupled via a longitudinal slot. In particular 

embodimetns, when the biasing member is in an expanded configuration the plurality of 

radial slots comprise: a first slot positioned approximately 0.5 cm from the proximal end 

of the outer housing; a second slot positioned approximately 1.0 cm from the proximal 

10 end of the outer housing; a third slot positioned approximately 2.0 cm from the proximal 

end of the outer housing; a fourth slot positioned approximately 3.0 cm from the 

proximal end of the outer housing; and a fifth slot positioned approximately 4.0 cm from 

the proximal end of the outer housing.  

Certain embodiments include a method of performing a fine needle aspiration, 

15 the method comprising: obtaining a device for fine needle aspiration comprising: an 

inner tubular member comprising a proximal end and a distal end; an outer tubular 

member disposed around the inner tubular member, where the outer tubular member 

comprises a proximal, a distal end, and a plurality of slots; an outer housing disposed 

around the outer tubular member, where the outer housing comprises a proximal end and 

20 a distal end; a biasing member disposed between the outer tubular member and the outer 

housing; and a rod coupled to the inner tubular member, and where: the rod extends 

through the outer tubular member; the rod is configured to be moved from a first slot in 

the plurality of slots to a second slot in the plurality of slots; the first slot is a first 

distance from proximal end of the housing; the second slot is a second distance from the 

25 proximal end of the housing; and the biasing member is configured to bias the housing 

away from the rod. In particular embodiments the method includes coupling a needle to 

a coupling mechanism located near the distal end of the outer tubular member; placing 

the rod in a desired slot of the plurality of slots, wherein a distance from the desired slot 

to the proximal end of the outer housing is equivalent to a desired distance of penetration 

30 of the needle; placing the needle against a surface of a patient; moving the proximal end 

of the outer tubular member toward the outer housing until the rod engages the proximal 
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end of the outer housing, thereby penetrating the surface of the patient with the needle to 

a desired distance of penetration; and withdrawing the needle from the patient.  

In some embodiments, the desired distance of penetration is approximately 0.5 

cm. In specific embodiments, the desired distance of penetration approximately 1.0 cm.  

5 In certain embodiments, the desired distance of penetration approximately 2.0 cm. In 

particular embodiments, the desired distance of penetration approximately 3.0 cm. In 

certain embodiments, the desired distance of penetration approximately 4.0 cm.  

In particular embodiments, placing the rod in the desired slot comprises: moving 

the rod in a first radial direction toward a longitudinal slot; moving the rod within the 

10 longitudinal slot toward the desired slot; and moving the slot in a second radial direction 

into the desired slot.  

In some embodiments, moving the proximal end of the outer tubular member 

toward the outer housing comprises overcoming a force exerted by the biasing 

mechanism on the outer housing and the outer tubular member.  

15 In the following disclosure, the term "coupled" is defined as connected, although 

not necessarily directly, and not necessarily mechanically.  

The use of the word "a" or "an" when used in conjunction with the term 

"comprising" in the claims and/or the specification may mean "one," but it is also 

consistent with the meaning of "one or more" or "at least one." The term "about" means, 

20 in general, the stated value plus or minus 5%. The use of the term "or" in the claims is 

used to mean "and/or" unless explicitly indicated to refer to alternatives only or the 

alternative are mutually exclusive, although the disclosure supports a definition that 

refers to only alternatives and "and/or." 

The terms "comprise" (and any form of comprise, such as "comprises" and 

25 "comprising"), "have" (and any form of have, such as "has" and "having"), "include" 

(and any form of include, such as "includes" and "including") and "contain" (and any 

form of contain, such as "contains" and "containing") are open-ended linking verbs. As 

a result, a method or device that "comprises," "has," "includes" or "contains" one or 

more steps or elements, possesses those one or more steps or elements, but is not limited 

30 to possessing only those one or more elements. Likewise, a step of a method or an 
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element of a device that "comprises," "has," "includes" or "contains" one or more 

features, possesses those one or more features, but is not limited to possessing only those 

one or more features. Furthermore, a device or structure that is configured in a certain 

way is configured in at least that way, but may also be configured in ways that are not 

5 listed.  

Other objects, features and advantages of the present invention will become 

apparent from the following detailed description. It should be understood, however, that 

the detailed description and the specific examples, while indicating specific 

embodiments of the invention, are given by way of illustration only, since various 

10 changes and modifications within the spirit and scope of the invention will be apparent to 

those skilled in the art from this detailed description.  

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings form part of the present specification and are included to 

further demonstrate certain aspects of the present disclosure. The invention may be 

15 better understood by reference to one of these drawings in combination with the detailed 

description of specific embodiments presented herein.  

FIG. 1 is a top view of an exemplary embodiment of the present disclosure.  

FIG. 2 is a side view of the embodiment of FIG. 1.  

FIG. 3 is a partial section view of the embodiment of FIG. 1 in a first position.  

20 FIG. 4. is a partial section view of the embodiment of FIG. 1 in a second 

position.  

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

Referring to FIGS. 1-4, an exemplary embodiment of a device 100 configured for 

fine needle aspiration device comprises an inner tubular member 110, an outer tubular 

25 member 120 comprising a plurality of slots 140, an outer housing 130, and a biasing 

member 150. In the embodiment shown, outer tubular member 120 is disposed around 

inner tubular member 110 and biasing member 150 is disposed between outer tubular 

member 120 and outer housing 130.  
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In this embodiment, inner tubular member 110 comprises a proximal end 112 and 

a distal end 114, outer tubular member 120 comprises a proximal end 122 and a distal 

end 124, and outer housing 130 comprises a proximal end 132 and a distal end 134. In 

the embodiment shown, slots 140 comprise radial slots 141-145 each at a different 

5 distance from proximal end 122 of outer tubular member 120. In addition, radial slots 

141-145 are coupled via a longitudinal slot 146. In this particular embodiment, radial 

slots 141-145 are positioned approximately 0.5 cm, 1.0 cm, 2.0 cm, 3.0 cm, and 4.0 cm 

from proximal end 132 of outer housing 130.  

As shown in the partial cross-section views of FIGS. 3-4, device 100 comprises a 

10 collar 170 that extends around inner tubular member 110 and is configured for axial and 

radial sliding engagement with inner tubular member 110. Device 100 further comprises 

a rod 160 that is coupled to collar 170 and extends through outer tubular member 120 

through slots 140. As explained in further detail below, rod 160 can be moved into one 

of slots 141-145 to adjust the distance between rod 160 and proximal end 132 (of 

15 housing 130) to a desired distance. For example, if rod 160 is extending through slot 145 

and the user desires to adjust the distance between rod 160 and proximal end 132 to a 

distance of 1.0 cm, the user can move rod 160 in a first radial direction toward 

longitudinal slot 146. The user can then move rod 160 along longitudinal slot 146 and 

into radial slot 143 in a second radial direction away from longitudinal slot 146. In 

20 certain embodiments, device 100 may comprise a motorized mechanism configured to 

move rod 160.  

In the embodiment shown, biasing member 150 engages distal end 134 of outer 

housing 130 and a projection 125 that extends from outer housing 120. With biasing 

member 150 in an expanded configuration shown in FIG. 3, device 100 is configured so 

25 that proximal end 132 of outer housing 130 engages projection 125. During operation, a 

user can grip outer housing 130 and exert a force on outer tubular member 120 (e.g.in a 

direction from proximal end 122 toward distal end 124). The application of such a force 

can compress biasing member 150 and allow outer tubular member 120 to move in a 

longitudinal (e.g. axial) direction toward outer housing 130. Outer tubular member 120 

30 can be moved toward outer housing 130 until rod 160 engages proximal end 132 of outer 

housing 130 as shown in the compressed configuration of FIG. 4. The user can control 

the distance that outer tubular member 120 is allowed to move toward outer housing 130 
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by placing rod 160 into a desired radial slot 141, 142, 143, 144, or 145. In the 

embodiment shown, for example, a user can control this distance to 0.5 cm, 1.0 cm, 2.0 

cm, 3.0 cm or 4.0 cm by placing rod 160 into radial slot 141, 142, 143, 144, or 145, 

respectively.  

5 In the embodiment shown, distal end 124 of outer tubular member 120 may 

comprise a coupling mechanism 126 configured to couple an instrument such as a needle 

(not shown) to distal end 124. In particular embodiments, coupling mechanism may 

comprise a Luer taper, including for example a Luer-Lock or a Luer-Slip configuration.  

Depending on the diameter of the configuration, coupling mechanism 126 can be 

10 configured so that a needle can be placed directly over threads at one end (with smaller 

diameters), or coupling mechanism 126 can have knob at the end on which needle can fit 

(with larger diameters).  

Outer tubular member 120 may further comprise a port 128 near proximal end 

122 that is in fluid communication with inner tubular member 110 and coupling 

15 mechanism 126. Port 128 can be configured to be coupled to a vacuum source. In 

certain embodiments, port 128 can be coupled to tubing and/or a syringe or other source 

to provide suction or negative pressure. In the embodiment shown, a space 129 between 

outer tubular member 120 and inner tubular member 110 is open to external atmosphere 

through slots 140. However, space 129 is not in fluid communication with inner tubular 

20 member 110 or outer tubular member 120. Accordingly, a vacuum source coupled to 

port 128 can assist in drawing material obtained through a needle coupled to coupling 

mechanism 126 into the inner cavities of outer tubular member 120 and inner tubular 

member 110.  

In particular embodiments, certain components (e.g. inner tubular member 110, 

25 outer tubular member 120, and/or outer housing 130) may be formed from a plastic or 

fiber material that is transparent, semitransparent, or translucent.  

During certain procedures a user may place the needle (or other instrument 

coupled to distal end 124) against a surface of a patient while biasing mechanism 150 is 

in an expanded configuration. The user can grip outer housing 130 while quickly 

30 moving proximal end 122 toward outer housing 130 until rod 160 engages proximal end 

132 of outer housing 130. In certain embodiments, the needle will be advanced a 
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distance equivalent to the distance between rod 160 and proximal end 132 of outer 

housing 130, thereby penetrating the surface of the patient with the needle to a desired 

distance of penetration. The user can then withdraw the needle from the patient.  

The ability to precisely control the distance that outer tubular member 120 is 

5 allowed to move relative to outer housing 130 can provide numerous benefits when 

performing procedures, including for instance, a fine needle aspiration (FNA). For 

example, the use of device 100 can allow a user to increase the speed of the instrument 

excursion, as well as increase the number of excursions and increase the depth of 

penetration. These advantages can increase the amount of tissue that is obtained by the 

10 needle and reduce the amount of blood that contaminates the sample. This can reduce 

failed FNA attempts and allow FNA procedures to be performed in less time. In 

addition, the precise depth control of device 100 can allow a user to acquire more 

specimen material with less blood contamination, which can sometimes obviate need for 

more invasive core biopsies. The straightforward operation of device 100 can also allow 

15 it to be used effectively by both experienced and inexperienced users.  

It is understood that the above-described methods are merely examples of the 

procedures capable of being performed with exemplary embodiments of the devices 

disclosed herein.  

20 All of the apparatus, devices, systems and/or methods disclosed and claimed 

herein can be made and executed without undue experimentation in light of the present 

disclosure. While the devices, systems and methods of this invention have been 

described in terms of particular embodiments, it will be apparent to those of skill in the 

art that variations may be applied to the devices, systems and/or methods in the steps or 

25 in the sequence of steps of the method described herein without departing from the 

concept, spirit and scope of the invention. All such similar substitutes and modifications 

apparent to those skilled in the art are deemed to be within the spirit, scope and concept 

of the invention as defined by the appended claims.  

30 
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CLAIMS 

1. A device for fine needle aspiration, the device comprising: 

an inner tubular member comprising a proximal end and a distal end; 

an outer tubular member disposed around the inner tubular member, wherein the outer 

5 tubular member comprises a proximal, a distal end, and a plurality of slots; 

an outer housing disposed around the outer tubular member, wherein the outer housing 

comprises a proximal end and a distal end; 

a biasing member disposed between the outer tubular member and the outer housing; and 

a rod coupled to the inner tubular member, wherein: 

10 the rod extends through the outer tubular member; 

the rod is configured to be moved from a first slot in the plurality of slots to a second 

slot in the plurality of slots; 

the first slot is a first distance from proximal end of the housing; 

the second slot is a second distance from the proximal end of the housing; and 

15 the biasing member is configured to bias the housing away from the rod.  

2. The device of claim 1 wherein the rod is coupled to the inner tubular member via a collar 

that extends around the inner tubular member.  

3. The device of claim 2 wherein the collar is configured for axial and radial sliding 

engagement with the inner tubular member.  

20 4. The device of claim 1 wherein the outer tubular member comprises a projection that 

engages the biasing member.  

5. The device of claim 4 wherein the proximal end of the housing is configured to engage the 

projection when the biasing member is in an expanded configuration, and wherein the 

proximal end of the housing is configured to engage the rod when the biasing member is 

25 in a compressed configuration.  

6. The device of claim 1 wherein: 

the outer tubular member extends a first distance from the distal end of the outer housing 

when the biasing member is in an expanded configuration; 
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the outer tubular member extends a second distance from the distal end of the outer 

housing when the biasing member is in a compressed configuration; 

and the first distance is less than the second distance.  

7. The device of claim 1 wherein the distal end of the outer tubular member comprises a 

5 coupling mechanism configured to be coupled to a needle.  

8. The device of claim 7 the proximal end of the outer tubular member comprises a port 

configured to be coupled to a vacuum source.  

9. The device of claim 8 wherein the coupling mechanism and the port are in fluid 

communication with the outer tubular member and the inner tubular member.  

10 10. The device of claim 1 wherein the biasing member is configured as a coil spring that 

extends around the outer tubular member.  

11. The device of claim 1 wherein the plurality of slots comprises a plurality of radial slots 

each at a different distance from the proximal end of the outer tubular member and 

wherein the plurality of radial slots are coupled via a longitudinal slot.  

15 12. The device of claim 11 wherein when the biasing member is in an expanded 

configuration the plurality of radial slots comprise: 

a first slot positioned approximately 0.5 cm from the proximal end of the outer 

housing; 

a second slot positioned approximately 1.0 cm from the proximal end of the outer 

20 housing; 

a third slot positioned approximately 2.0 cm from the proximal end of the outer 

housing; 

a fourth slot positioned approximately 3.0 cm from the proximal end of the outer 

housing; and 

25 a fifth slot positioned approximately 4.0 cm from the proximal end of the outer 

housing.  

13. A method of performing a fine needle aspiration, the method comprising: 

obtaining a device according to claim 1; 
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coupling a needle to a coupling mechanism located near the distal end of the outer tubular 

member; 

placing the rod in a desired slot of the plurality of slots, wherein a distance from the 

desired slot to the proximal end of the outer housing is equivalent to a desired 

5 distance of penetration of the needle; 

placing the needle against a surface of a patient; 

moving the proximal end of the outer tubular member toward the outer housing until the 

rod engages the proximal end of the outer housing, thereby penetrating the surface of 

the patient with the needle to a desired distance of penetration; and 

10 withdrawing the needle from the patient.  

14. The method of claim 13 wherein the desired distance of penetration is approximately 0.5 

cm.  

15. The method of claim 13 wherein the desired distance of penetration approximately 1.0 

cm.  

15 16. The method of claim 13 wherein the desired distance of penetration approximately 2.0 

cm.  

17. The method of claim 13 wherein the desired distance of penetration approximately 3.0 

cm.  

18. The method of claim 13 wherein the desired distance of penetration approximately 4.0 

20 cm.  

19. The method of claim 13 wherein placing the rod in the desired slot comprises: 

moving the rod in a first radial direction toward a longitudinal slot; 

moving the rod within the longitudinal slot toward the desired slot; and 

moving the slot in a second radial direction into the desired slot.  

25 20. The method of claim 13 wherein moving the proximal end of the outer tubular member 

toward the outer housing comprises overcoming a force exerted by the biasing 

mechanism on the outer housing and the outer tubular member.  
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