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Abstract The purpose is to assess the the feasibility of femtosecond laser application in deep lamellar cut in rabbit
corneas, search for the suitable parameter, and to evaluate the laser’s effectiveness through edema corneas. The
sample was put on a three-axis translation stage which was under the control of concentrically ringed program,
femtosecond laser (800 nm/50 fs) with different pulse energies was applied to focus on the rabbit corneas. The laser
focused on the deep lamellar and produced dissection through the corneas along with the movement of the stage. After
the lamellar interface cut, the corneal cut surface was examined by light microscopy and scanning electron microscopy
(SEM) . The corneas operated by using surgical instruments were used as controls. With the pulse energy of 4.4 pJ
and the translation stage speed of 200 pm/s, the laser produced an effective and smooth dissection. While with the
energy of 6.4 ;J at the speed of 300 um/s, the laser made an effective and smooth dissection. Compared with the
controls , the experimental groups were better. The laser could also successfully created a smooth cut at the deepness
of 400 pm on the edema cornea at the speed of 200 pum/s and the energy of 6.4 pJ.
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Fig. 1 Femtosecond laser processing system
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Fig. 2 Eyeball fixing device and scanning process
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Fig. 5 Light microscopy of group A(100X) with the
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Fig. 6 Light microscopy of group B(100X) with the
energy of (a) 4.4 pJ; (b) 5.4 pJ; (o) 6.4 pJ; (D) 7.4 1]
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Fig. 7 Light microscopy of control group(100X)

3.1.3 @wiE4R

A G B 8(a) ~ () BERMKIK N 3. 4 ],
4.4 p)o 5.4 p] MHEBEES R . K 8() R B
Sl Y B N E B AR T BB U B> SRS EZ S PNITEE
L5 1 8 (b) AR 6 W A W BLE IR I A WL B
5 1] 8 (o) R MET-# A7 AE— SE AN T 2H 2L I

B8 AHHBEEH. (a) 3.4 pJ; (b) 4.4 pl;
(¢) 5.4 p]
Fig. 8 SEM images of group A with the energy of
(a) 3.4 puJ;(b) 4.4 pJs (o) 5.4 4]

B4l 4. B 9(a) ~ (D RERARIK Jg 4.4 ],
5.4 pJ.6.4 ) 704 o BHEESSR . B 9 PLIE 5>
W], R EHOF AR AE— SRR I 2RI 5 B 9 (b) Bl
TE R AR A% SR VE b7 AR TR T A AE D VR A 2]
Frs B9 Co) BB IR 8 © A B S, B A4S 3R 1H - 2 L8
T AN WAH LA 5 B (D B IR &N B 2, R 11
ot B E .

X MR BT AN ] 10 R AN VI R EE F
FERE VAN 85 KB 2 2R U 3% 422 B 4 35 3k

F 9 BAHMBERG. ( 4.4 u); (b) 5.4 ul;
() 6.4 p; (D 7.4 ]
Fig. 9 SEM images of group B with the energy of
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Fig. 11 CCD picture of edema cornea(20X)
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Fig. 12 Light microscopy of edema cornea(100X)
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