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The Effect of the Nanoporous Alumina Films with Different
Pore Diameters on the Cell Migration

An Yukuan', Yan Peng', Xu Yanyan**

(‘College of Basic Sciences, Binzhou Medical University, Yantai 264003, China;
College of Pharmacy, Binzhou Medical University, Yantai 264003, China)

Abstract To investigate the effects of the nanoporous anodic alumina (NAA) films with different pore
diameters on the Hela cells migration, the Scanning Electron Microscope (SEM) and the Energy Dispersive X-ray
Spectroscopy were used to characterize the microcosmic structure and chemical components of the NAA films
respectively. The Hela cells were cultured in confocal dishes, divided into three groups (control group, 40-70 nm
pore diameter group and 200-300 nm pore diameter group), to perform wound healing assay, randomly picked
several observing points to observe 24 hours continuously in the live cell imaging system. The cell migration
analysis was performed in terms of migration area, migration distance of the edge and migration speed of single
cell. The growth status of the cells after cultured 24 hours on both films was characterized by the SEM. The results
showed that the 40-70 nm pore diameter group was able to speed the cell migration compared to the control group
(P<0.05), while the 200-300 nm pore diameter group was slower (P<0.05). These data suggested that the NAA
films with defferent pore sizes had different effects on the cell migration, which might provide the evidence for the
design, study and development of the materials controlling cell behavior in the clinical research.
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Fig.1 Migration trace of a single Hela cell in 24 hours
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Fig.2 Measurement of Hela cell migration distance

A: 07 HIIA; B: 24 ha BT .
A: blank area at 0 h; B: blank area at 24 h.

[E3 HelaZBRE B E RN E

Fig.3 Measurement of Hela cell migration area
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A: 40~70 nmiETH; B: 40~70 nmfl[fi; C: 200~300 nm iE:[fil; D: 200~300 nm{ll{fi -

A: obverse side of 40-70 nm; B: cross-section of 40-70 nm; C: obverse side of 200-300 nm; D: cross-section of 200-300 nm.

El4 AIMRSAENRRER. MEAEEERR
Fig.4 The SEM images of obverse side and cross-section of both NAA films

R1 AHELREENHKFILOERES)FFLEZ@)
Table 1 The area (S) and diameter (d) of both NAA films

i THAA(S)(nm?) fL42(d)(nm)
Films Area (S)(nm?) Diameter (d)(nm)
40-70 nm (2.77+0.89)x10° 58+11
200-300 nm (5.60+2.10)%10* 261+62

@) A (B) "

O

J A

05 10 15 20 25 30 35 40 45 0 05 1.0 1.5 2.0 25 3.0 35 40 45
keV keV

A: 40~70 nm/fi5; B: 200~300 nmfi.
A: 40-70 nm film; B: 200-300 nm film.
E5 AmMILENAKRSILENIBEMEDSTE
Fig.5 EDS spectra of both NAA films
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Fig.6 The effects of the NAA films on single
cell migration velocity
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Fig.7 The effects of the NAA films on edge

migration distance
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*P<(.05 vs control group; 4P<0.05; “P<0.01 vs 200-300 nm group.
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Fig.8 The effects of the NAA films on cell migration area
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A: 40~70 nmIF [, Fi3k AR A8 L ; B: 40~70 nm/M I, 73k A48 08 L HAGKAL; C: 200~300 nmIETH, ik Ah 2; D: 200~300 nm Ui,
3 BT AN B GRAL A D A2 o

A: obverse side of 40-70 nm, arrow points at the protrusion; B: cross-section of 40-70 nm, arrow indicates no protrusion; C: obverse side of 200-300 nm,

arrow points at protrusions; D: cross-section of 200-300 nm, arrow indicates the protrusion that extent into the nanopore.

9 HelaZBR7E MM E L IREREIEF 24 hERIMEREIR
Fig.9 Morphology of Hela cells cultured on both NAA films for 24 hours under SEM
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