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Seeding, culturing and assaying human epithelial 

breast cancer cells in the Mimetix® 3D scaffold 

Description 

This note describes how to seed and maintain 

HMT-3909S8 human epithelial breast cancer 

cells as 3D cultures in the Mimetix 96-well plate 

containing electrospun scaffold for subsequent 

endpoint measurements.  

Material required 

In order to conduct the 3D cell culture 

experiments described in this Application Note, 

the following items are required: 

 HMT3909S8 human breast cancer cells, 

available from AvantiCell Science Ltd 

(cat no. BCL-HL-051) 

 Breast cancer cell culture medium CDM3 

from AvantiCell Science Ltd (cat no. BC-

MG) 

 Mimetix 96-well plates, available at two 

different fibre diameter (2 µm and 4 µm) 

from The Electrospinning Company 

Mimetix 96-well plates are black clear-bottomed 

microplates based on the Vision Plate range 

from 4titude Ltd, which have a 50 µm-thick 

scaffold of electrospun fibres incorporated into 

their bottom. Fibres are randomly oriented and 

made of the FDA-approved polymer poly-L-

lactide (PLLA). The fibre diameter is highly 

consistent, enabling reproducible results in cell-

based assays both well-to-well and batch-to-

batch. The thickness of the scaffolds (50 µm) 

allows fluorescent microscopic imaging in situ, 

while providing the benefits of 3D cell culture to 

observe 3D cell morphology and behaviour. 

Note: The Mimetix scaffold is delivered 

gamma-irradiated. 

The Mimetix scaffold is also available in other 

formats; i.e. 6-well plates with hanging inserts 

and 12-well plates with removable scaffold 

discs or aligned fibre inserts. 

Storage  

Mimetix 96-well plates: Store at room 

temperature. Temperatures above 30°C should 

be avoided. 

Cells: Store in liquid nitrogen or at -150°C in an 

ultra-low temperature freezer. 

Medium: Store at 4 °C following medium 

reconstitution and use within one month. 

Experimental Procedure 

The following steps will describe how to thaw, 

seed and culture HMT-3909S8 cells in the 

Mimetix scaffold. The cell-based assays used in 

this Application Note were developed by 

AvantiCell Science Ltd. When using a 

commercially available kit, please follow the 

instructions of the kit manufacturers.  

Important: All assays with fluorescence- and 

luminescence-based readouts can be 

conducted exactly in the same way than for 

standard 2D tissue culture plates. Absorbance-

based readouts are impaired by the intrinsic 

background absorbance of the Mimetix 

scaffold.
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Thawing of cryopreserved HMT-3909S8 

cells 

The following general information is provided 

for guidance only. 

 

1. To thaw cells, remove from -80 C or liquid 

nitrogen storage and place in a water bath 

at 37 C. The vial should be agitated until 

most of the content has thawed. Do not 

submerge the vial in the bath to avoid water 

entry.  

2. Wash the outside of the vial with 70% 

ethanol or Virkon. Transfer the vial to a 

laminar flow cabinet. 

3. Transfer the thawed cell suspension to a 

sterile conical-bottom tube containing 10 ml 

of a suitable culture medium. 

4. Centrifuge the cell suspension at 240 g and 

20 C for 5 min and remove the 

supernatant. Care should be taken not to 

disturb the cell pellet. 

5. Resuspend the cell pellet in 1 ml of culture 

medium and plate cells at a concentration 

of 12-15 x 103 cells/cm2.  

6. Culture cells in a humidified incubator at 37 

C and 5% CO2 in air. Plates should be left 

undisturbed for up to 24 h in order to 

promote cell attachment and cultured for at 

least 96 h before 3D culture. 

 

Preparation of the Mimetix 96-well plate 

Before adding cells, the Mimetix scaffold needs 

to be wetted with ethanol in order to allow an 

aqueous solution, such as cell medium, to 

access the pores. For best results, add 200 µL 

of 30% ethanol to each well and allow to soak 

into the scaffold membrane. This should wet the 

scaffolds evenly. Aspirate ethanol from the 

wells, being careful not to touch the membrane.  

 

 

Subsequently, wash each well twice with HMT-

3909S8 Culture Medium. In some cases, it can 

be beneficial to leave the scaffold soaked in the 

medium for 30 min. Finally, the cell suspension 

is added as described in the next paragraph.  

 

Seeding of HMT-3909S8 cells for cell-based 

assays in a 96-well plate 

1. Dilute HMT-3909S8 cells in pre-warmed 

HMT-3909S8 Culture Medium to a cell 

density of 1.5×105 cells/mL. Cell seeding 

densities should be optimised for each 

study and depend on various factors, such 

as the duration of the experiment and the 

proliferative activity of the cells. As a 

starting point, the same density than in 2D 

can be used.  

2. Add the required amount of cell 

suspension to each well of a 96-well plate 

to achieve the desired cell density for the 

assay to be performed. Top up with pre-

warmed HMT-3909S8 Culture Medium to 

the desired maximal volume per well. 

3. Culture the cells in an incubator maintained 

at 37 °C under an atmosphere of 95% 

air/5% CO2 for the desired length of time. 

For cell-based assays we recommend a 

pre-culture period of up to 4-6 days (see 

also Figure 3).  

4. Regular medium replacement by demi-

dilution is recommended. 

Please note: unless indicated otherwise, 

AvantiCell products and services and the 

Mimetix scaffold are for research purpose only. 

Do not use for diagnostic or therapeutic 

applications.  
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Results 

The following section will present results for cell 

penetration into the Mimetix scaffold, 

optimisation of the seeding density, cell 

proliferation over 10 days, as well as 

staurosporin-induced apoptosis after 10 days of 

pre-culture. Both scaffolds with 2 µm and 4 µm 

fibre diameters were used for these 

experiments. 

 

Cell penetration into Mimetix 

Initially, penetration of HMT3909S8 human 

breast cancer cells into the Mimetix scaffold (2 

m fibre diameter) was investigated by confocal 

microscopy. The cross sections and Z-stack 

images in Figure 1 show that the cells migrated 

into the scaffold and grew in different planes. 

 

Figure 1 Fluorescent/brightfield confocal images (left: 

cross sections, right: Z-stack images) of HMT-3909S8 

cells in the Mimetix scaffold (12-well plate); nuclei 

counterstained in blue. 

 

Determining the optimal cell seeding 

density 

Seeding densities of 15,000, 30,000 and 

60,000 cells were tested with regard to basal 

cytotoxicity and total cell number after lysis by 

an LDH assay. Two different fibre diameters (2 

m and 4 m, corresponding to pore sizes of 

10-18 m and 15-31 m respectively, were 

evaluated. 

 

Figure 2 shows that signals obtained for total 

cell numbers for 30,000 and 60,000 seeded 

cells were not much higher than for 15,000 

seeded cells, while basal cytotoxicity was 

increased. Total cell numbers were slightly 

higher for the Mimetix 2 m scaffold at the two 

lower densities and similar than in the Mimetix 

4 m scaffold at the highest cell density. Based 

on these results, a seeding density of 15,000 

cells was selected for all further experiments in 

this application note. Regarding the fibre 

diameter, both variants are equally 

recommendable for this cell type. 

 

 

 Figure 2 Cytotoxicity as measured by an LDH assay of 

HMT-3909S8 cells in the Mimetix scaffold (96-well plate). 

Cells were pre-cultured for 72 h (n=3) and values for total 

cell number were obtained by measuring LDH after cell 

lysis. 

 

Cell proliferation in Mimetix over 10 days 

Basal cytotoxicity, drug-induced cytotoxicity 

and total cell number after lysis was measured 

by an LDH assay. As Figure 3 shows, total cell 

number increased over the testing period of 10 

days. The measurements were very consistent 

(CVs of < 10%) up to day 10. On day 2 and 4, 

basal cytotoxicity was low and cells sensitive to 

induced cytotoxicity, but basal cytotoxicity/CVs 

were significantly increased by day 10. The 
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experiment suggests that a culture duration of 

4-6 days is optimal. 

 

This experiment also compared two different 

fibre diameters of the Mimetix scaffold; 2 m 

and 4 m. There was no statistically significant 

difference with regard to basal/induced 

cytotoxicity and total cell number. 

 

 

Figure 3 Cell viability and proliferation of HMT-3909S8 

cells in Mimetix over 10 days. 

 

 

Resistance to induced apoptosis in the 

Mimetix scaffold vs. 2D culture 

The human breast cancer cell line HMT3909S8 

is known to be resistant to apoptosis in 3D 

culture [1].  

To see if this behaviour can be observed for 

cells cultured in the Mimetix scaffold, apoptosis 

was induced by adding 1 m staurosporine 24 

h prior to read-out at day 10 and measured as 

activity of caspase 3/7. 

As Figure 4 shows, the cells did indeed become 

more resistant towards drug-induced apoptosis 

when grown in 3D. This demonstrates the 

suitability of Mimetix as a tool for the 3D culture 

of human breast cancer cells. 

 

 

Figure 4 Staurosporine-induced apoptosis of HMT-

3909S8 cells in the Mimetix scaffold vs. 2D culture 

 

Conclusion 

In this study we cultured the human epithelial 

breast cancer cell line HMT3909S8 within our 

Mimetix scaffold made of electrospun PLLA 

microfibres, designed to be biomimetic of the 

extracellular matrix.  

Cell viability was highly consistent from well to 

well (CV <10%) for the first 6 days of culture, 

demonstrating the suitability of the Mimetix 

plate technology in cell based assays. Cells 

were observed throughout the scaffold by 

confocal microscopy. Epithelial breast cancer 

cell lines are known to be more resistant to 

apoptosis in 3D than 2D [1].  

The HMT3909S8 human epithelial breast 

cancer cell line was found more resistant to 

drug-induced apoptosis following 10 days of 

proliferation in the Mimetix scaffolds than on 

2D tissue culture plastic, indicating that the 

cells had assumed a 3D phenotype. 

[1] Weaver VM, Lelievre S, Lakins JN, Chrenek MA, Jones JCR, 

Giancotti F, Werb Z, Bissell MJ “B4 integrin-dependent formation 

of polarized three-dimensional architecture confers resistance to 

apoptosis in normal and malignant mammary epithelium”. 

Cancer Cell 2002, Vol 2 (3), pp. 205-216. 


