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PC-TEMs (Polycarbonate Track-Etched membranes) were micro-drilled for biomedical
applications by ultrafast puised laser. The ablation and damage characteristics were studied on
PE-TEMSs by assuming porous thin membranes. The experiments were conducted in the range of
2.02 Jlem® and 8.07J/cm®. The ablation threshold and damage threshold were found to be
2.56J/cm’ and 1.14J/cm’, respectively. While a conical shaped drilled holes was made in lower
fluence region, straight shaped holes were drilled in higher fluence region. Nanoholes made the
membrane as porous material and ablation characteristics for both bulk and thin film membranes

were compared.
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E = laser energy (J)

E,= threshold energy (J)

Fy= laser fluence (J/cm?)

F,= threshold fluence (J/cm?)

wy = laser beam waist (@ FWHM)

r = radius of ablated/damaged area (pum)

D = diameter of ablated/damaged area (um)

A = laser beam wavelength (nm)
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2.0 0.67 | 6.7E-07 |-14.22| 9.03 9.61
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24 PC-TEMs 9 71384 &4 AR
23 Ao WAs $Ys A PC-TEMs ¢ &4 ¢
Al %] (damage threshold)y& &A}F3}SI v}

Damage Region
B ey |

Fig. 6 Ablated region vs. damaged area

7hERqH &4 del e AEFE Hert W
HA X o}, ¥ =wolAHE Fig. 6 #F #o] &
A7y 4@ FHEel HojM YgoiAE 49E HE
g & (ablated regiomyst F3HI, AAFEHo|] Eo
gdaA HEoly =+ ALE £4% Y(damaged

region)©l 2 8 & 33t

16,00 S

-~ 12.00 . %
g_ + e
&~ [ .
* :
é 0/4/ :
$ 800 » -
3 :
P
.
e
a 4.00 . *
.00 H
0.00 0.40 0.80 1.20 1.60

Avg. Pulse Energy ()}

Fig. 7 Plot of damaged radius’ vs. pulse energy



SEUSHSIX M 286 H 12 pp. 24-30

January 2011 / 28

Fig. 72 £499¢ 2718 2 uiAd A&
aJHEE EAG Aolth dHolHe A¥EEL AR
A AE delg Felx 7ddy A
FANEE & 7 Stk A AFAN 2aaA
o Z1&7171 210 B AXEGeH, AaFoz
o] AR 9 W7 (w)L 3.24pm B AAE ).

68.00

50.00 i
. 3
&E ; *
| .
;_: 40.00 >
N . *
3 DU
§ 30.00 .
T N
% 4 :
2 y000 i
5 $ ’
10.00
0.00 i
0.00 2.00 4.00 600 8.00 10.00

fluence {ifem?)

Fig. 8 Plot of damaged diameter vs. fluence
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