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Primary Culture of Human Nasal Epithelial Cell Monolayer for In Vitro
Drug Transport Studies
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ABSTRACT-The primary culture of human nasal epithelial cell monolayer was performed on a Transwell. The effect of
various factors on the tight junction formation was observed in order to develop an in vitro experimental system for nasal
transport studies. Human nasal epithelial cells, collected from human normal inferior turbinates, were plated onto diverse
inserts. After 4 days, media of the apical surface was removed for air-liquid interface (ALI) culture. Morphological char-
acteristics was observed by transmission electron microscopy (TEM). A polyester membrane of 0.4 um pore size was deter-
mined as the most effective insert based on the change in the transepithelial electric resistance (TEER) value as well as the
1C.mannitol transport study. The ALI method was effective in developing the tight junction as observed in the further
increase in the TEER value and reduction in the permeability coefficient (P,y,) of '4C-mannitol transport. Results of the
transport study of a model drug, budesonide, showed that the primary culture system developed in this study could be further
developed and applied for in vifro nasal transport studies.

Keywords—human nasal epithelial cell, primary culture, transport, TEER, budesonide
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Figure 1-Transmission electron microscopy (TEM) of primary
cultured human nasal epithelial cell monolayer. The cultured cells
formed cellular sheets exhibiting cilia (A) and tight junction (B)
(x 12,000).
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Figure 2-"“C-Mannitol transport through the primary cultured
human nasal cell monolayer 4 days after seeding on various inserts:
O, 3402 (polycarbonate, 3.0 um); V7, 3462 (polyester, 3.0 um); @,
3401 (polycarbonate, 0.4 pm); ¥, 3460 (polyester, 0.4 m). Each
value is the mean+ SD of three determinations.
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Figure 3—Effect of inserts on the calculated permeability coef-
ficient of C-mannito] through the primary cultured human nasal
cells (Pc). Each value is the mean + SD of three determinations.
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Figure 4-Changes in the transepithelial electrical resistance
(TEER) during the primary culture of human nasal cells with (A)
and without (@) ALI condition, 4 days after seeding on 3460 insert.
Each value is the mean* SD of three determinations.
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Figure 5-Effect of ALI on the C-mannitol transport through the
primary cultured human nasal cell monolayer on 3460 insert. @,
without cells (insert only); O, before ALI (4 days after seeding); ¥ ,
3 days after ALI; V/, 6 days after ALI Each value is the mean = SD
of three determinations.
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Figure 6-Effect of ALI on the budesonide (20 pg/mL) transport
through the primary cultured human nasal cell monolayer on 3460
insert. @, without cells (insert only); O, before ALI (4 days after
seeding); ¥, 3 days after ALI; ¥, 6 days after ALI Each value is
the mean + SD of three determinations.

Table I-Apparent permeability coefficients (P,,,) of C-man-
nitol and budesonide across the primary cultured human nasal
epithelial cell monolayer

Ppp (cm/s)
Days after ALI - -
4C-Mannitol Budesonide
0 day 2.44 x 10‘5(1.16 x 10 2.13 x 10°(3.23 x 10°%)
3 day 125 % 105(5.62 x 107)  1.45 x 105(1.78 x 10%)
6 day 1.17 x 10‘5(3.84 x 107y 136 x 10'5(3.29 x 107)

Each value is the mean (z S.D.) of triplicate experiments.
The air-liquid interface (ALI) state was maintained after 4 days of
seeding on Transwell 3460.

At FolAd gl ztel7h fISitH(Table I).
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