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Abstract

A new end-cut-type coaxial needle with a modified aspiration mechanism
has been developed to extract large tissue with minimal damage. The
study shows that the clearance between the inner stylette and external
needle and the insertion speed are the key factors affecting the biopsy
performance Iincluding syringe friction force and amount of tissue
extracted. This research presents the design and manufacture of the
system, protocol to evaluate the needle biopsy, and evaluation of the
needle biopsy performance using gelatin and chicken breast as tissue

samples.
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(d) Coaxial needle is removed with extracted sample from tissue

Developed Biopsy System

| st 4 TR TR R ”
1200 G2 3 FXUON IS OMC NI 53
2N balad § AT ITTH 4
! 405000 22LEGLCRDTOCE) AR P
vERY T [R5
e ~v) U m {
o AN d =
& - g * B - -
o Era T PR
IRl R ] Dt LR LS Lo - N LEE N
rivveurivw CRETL A AARALT L LU L S8 R SR
P4 Gaard v 7ot B 514 od v 1 P o py | & ey A oy St |
e S S AU Wro e |y
X 07T o By B 3
WAL i 'Y =] ™ Y
BT v ) 3t 6 145
£
pand w i ,il | s it
: .'.y‘ X T :x:r,{.r/i
MY (el ) Tow, u f.!q‘, %]
ursbcen - I
TRiTi% P -y oy
] | T —— i =
ity = s 5
TSt at o ghsze
(Aot w s, peipted
| EREER P T T —
LB LS
> o
Py =
ST -
Il};-f)‘yc
PREER 2
e TN
L=y
‘ e )
~
@, — AU/ A2
e C JU
Y r ]
! %
- % b
\ |
\ Y
N
) & S
— e i 3| <
g
=3

BloclE § .

CMI

Center for Manufacturing Innovation

UF [FLORIDA

ne harre 0rs O ccUlc
e AU C
o ;A
C
O E ’ ,
=
] ')

Plineer rubloei

50 mm

© S D - O —

o P -
@ et

Plunger rod Syringe

Fy

—

Force Measurement

External needle

Moving direction

: total force
cutting force the needle tip
petween tissue and inner wall of the external needle
petween tissue and the external needle
netween the coaxial needle

netween the rubber plunger and syringe barrel

friction force

Iction force
Iction force
Iction force

Inner stylette

F, = F, +E,

Experimental Conditions

\ ‘E \ F Fe
= H}i:ﬁ <
- /

Lesion
Fr=F+F+F+FK+E

External needle

Needle size

18 Gauge
(OD: 1.27 mm, ID: 1.14 mm)

Inner stylette

Total insertion length (mm)

Biopsy length (mm)
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Needle-gelatin interaction force w/ aspiration
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Biopsy Experiments (Chicken Breast)
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Representative chicken meat samples

System modified for chicken breast biopsy
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Conclusions

1. The developed system collects samples, with a zero biopsy rate of 0
%, by means of simultaneous cutting and aspiration of the coaxial
needle assemblies.

2. The needle-tissue phantom Interaction force decreases with
Increasing inner stylette diameter and needle insertion speed.

3. Coaxial needles with less clearance yields a larger and better shaped
sample with less force required. However, faster needle insertion does
not lead to a large sample extraction due to the greater influence of
the sample deformation.

4. The biopsy tests using inhomogeneous chicken breast samples also
showed the same trend:. lower needle insertion speeds facilitate
sample collection. However, the extracted samples contain more
liguid and less solid. To increase the ratio of solid to liquid, higher
needle insertion speeds are required.
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