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by a lens pair (f = 50mm & 100mm) in 4f configuration. The transmitted laser beam went to 
the combination of a resonance scanner and a galvanometer scanner for the 2-axis scanning. 
After the scanner combination, the laser beam was expanded by the combination of a scan 
lens (f=50mm) and a tube lens (f=200mm). The excitation beam was transmitted through a 
long-pass dichroic mirror (700LP, Chroma) and went to an objective lens (XLUMPLFN 20x, 
1NA, 2mm WD, water immersion, Olympus Inc.). The objective lens focused the excitation 
laser into the sample. The excitation focus scanned the sample in the transverse plane with the 
galvano & resonant scanner combination. Axial scanning was performed with a piezoelectric 
objective translator (209SRG&P-725-4CD, PI). Emission light from the sample was collected 
by the objective lens, reflected on the dichroic mirror, passed through a barrier filter (680SP, 
Chroma), spectrally split by a dichroic mirror (450SP, Chroma) and emission filters (390 nm 
– 410 nm, Thorlabs), and then collected at two photomultiplier tubes (PMTs, H10770A-40, 
Hamamatsu). Excitation wavelength was 790 nm and the image resolution of 0.7 µm and 3.0 
µm in the lateral and axial direction respectively. Imaging speed was 31 frames/s and the 
FOV was 450 µm × 450 µm consisting of 1024 × 1024 pixels.  

One 12-week-old SKH1-Hrhr male mouse was used for the MBAS-WFFM and TPM 
imaging of the ex-vivo mouse conjunctiva. The mouse was euthanized via cervical 
dislocation, and mouse eyes were enucleated using the transpalpebral method ensuring that 
the periocular tissue was excised along with the eyeball. The cornea and conjunctiva tissues 
were then separated from the eyeballs circumferentially with scissors. The region of interest 
(ROI) in the conjunctiva was determined by using the eyelid and corneal borders as 
landmarks. The excised tissue specimens were labeled with drops of moxifloxacin ophthalmic 
solution in the same way as the in-vivo experiments, and then spread on the slide glasses and 
covered with coverslips.  
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