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EFFICIENCY OF USING ALAMARBLUE CELL VIABILITY 
REAGENT TO STUDY EFFECTS OF CARBON 
NANOPARTICLES ON CANCER CELLS 

Qing Yang 

Abstract. Background: Nanoparticles have been widely used to deliver drugs, image tumors inhibit 

cancer cells, and to apply in other diseases. In cancer treatment, we usually need t o  test viability on 

cell lines in vitro. Cell counting or viability testing reagents have been applied. However, special 

characteristics of nanoparticles such as color, fluorescence, and organelle binding may interfere the dye 

binding. Here we studied the effects of alamarBlue Cell Viability reagent staining conditions on cell 

viability measurement efficiency. 

Objective: To test more effective staining time to investigate the cytotoxicity of human cancer cell using 

alamarBlue Cell Viability reagent. 

Methods: The carbon nanodots were used as nanoparticles and from alamarBlue Cell Viability Reagent 

staining method was used to measure cell viability. The A549 cells were used for measurement their cell 

growth inhibition and survival. 

Results: In cancer cells, alamarBlue Cell Viability Reagent showed some efficiency of measurement of 

cell viability upon nanoparticles treatment with the best optimal time of 3hrs. The 1hr and 24hr staining 

did not show the better results of measurement of cell viability according to the concentration dependent 

trend. 

Conclusion: Our results confirm alamar Blue Cell Viability Reagent method can be used by optimized 

condition to detect cell survival in cells in vitro. 

 

 

INTRODUCTION 

Cell viability assay is widely used in anti-cancer drug screening and pre-clinical 

testing in vitro. Differential reagents are used based on cell characteristics upon drug 

treatment. For example, cell counting, MTT assay, crystal violet assay. Many methods 

are based on the characteristics of live cells with high energy release of mitochondria, or 

cell DNA intact, or metabolic intact. 

Nanoparticles have been used for drug delivery, bioimaging and anti-cancer 

drugs. Carbon-based materials have been applied in nanomedicine. To test the 

nanotoxicity and anti-cancer effect, nanoparticles cannot be removed from cells and the 

measurement of cell survival may not be accurate. This is because of potential 

fluorescence from nanoparticles.  When use fluorescence dyes to bind organelle or 

metabolite, there might be organelle or metabolic competitive binding if nanoparticle 

can cause cell death through these mechanisms. Therefore, it is needed to test the 

efficiency of the viability measurement when studying nanoparticles effects. 

The mechanism of cell viability interruption by nanoparticles can vary. For 
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example, Carbon nanodots (CDs) can cause DNA damage, cell cycle arrest, DNA 

conformation switch even more details remain unclear. Here we applied tomato 

derived CDs to test their effect on inhibition of cell growth. 

MATERIALS AND METHODS 

Alamar Blue Cell Viability Reagent was obtained commercially from 

ThermoFisher 

(https://www.thermofisher.com/order/catalog/product/DAL1025#/DAL1025). It is 

used for regular cell viability assay of drugs. The alamarBlue Cell Viability Reagents 

are ready-to-use that detect the reducing of living cells to test cell survival. 

Here we applied alamarBlue™ Cell Reagent to measure the cell viability to 

optimize the best staining condition and test the potential efficiency of nanoparticles 

from tomato on anti-cancer effect. 

1. Cell viability testing reagent:  alamar Blue™ Cell Viability Reagent 

Alamar Blue Cell Viability Reagent (ThermoFisher  

https://www.thermofisher.com/order/catalog/product/DAL1025#/DAL1025). It is used 

for cell viability assay using carbon nanoparticles drugs. 

2. Cell lines A549 cells were originally developed 50 years ago through the 

explant tumor of a 58-year-old white male, metastasized and cultured lung tumor 

tissue in medium. The cells are squamous, which can spread substances such as water 

and electrolytes through alveolar diffusion. The cell line was purchased from ATCC 

(ATCC® CCL-185™) and can be used to screen for anti-cancer drug or test. 

3. Cell culture method Cells were seeded in Dulbecco's Modified Eagle 

Medium (DMEM). DMEM is the most widely applicable medium for culturing 

adherent cells. Here we added 10% serum of FBS, and antibiotics of 

penicillin/streptomycin based on protocol provided by the reagent manufacture (Life 

Technologies). 

4. Cell density for cell growth inhibition assay 

Usually in 96-well plates, cells were seeded as 5 000 and 2 500 per well in 24hrs in 

advance followed by treatment of nanoparticles drug. Due to many concerns of cell 

attachment due to nanoparticles targeting cell surface, we applied 5 000 cells per well in 

this test. 

5. Cell staining method by alamarBlue™ Cell Viability Reagent 

Cells were stained for 1hour, 3hours and 24 hours respectively and followed the 

standard protocol from manufacturer by spectrophotometer. 

6. Carbon nanoparticles 

Carbon nanodots were used as nanoparticles which were synthesized by 

Chemistry Department. Cells were undergone treatment in a 100 ul total volume in 96-

well plates by differential concentration of nanoparticles calculated and medium used 

for making up total same volume finally. 

 

EFFICIENCY OF USING ALAMARBLUE CELL VIABILITY REAGENT TO STUDY EFFECTS OF CARBON 

http://www.thermofisher.com/order/catalog/product/DAL1025%23/DAL1025)
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RESULTS AND DISCUSSION 

We used carbon nanodots to test the differential times effect on cell staining for 

cell viability assay. As shown on Figure 1, cells stained for 1hour showed the 

significant toxic effect on cells at low concentration but not high concentration. It is 

likely due to nanoparticles uptake efficiency in cells. High concentration may cause 

cluster of nanoparticles and big enough to be blocked by cell membrane. 

A549 cells are big sized compared to other cells. There may be other factors for 

drug effect in different cells, such as cell signaling and surface protein receptors or 

transporters. Moreover, the dye itself may interfere the stain and update of dyes due 

to cell size, nanoparticles size, cell membrane signaling. 

As shown on Figure 2, at 3hrs staining, we found the same problem. However, 

3hrs staining is much better for concentration trend. 

As shown on Figure 3, 24 hrs staining may cause over lone stain and 1-3 hrs 

significant different toxicity showed no significant difference in 24 hrs. Thus, based on 

Figure 1 and 2, 24 hrs data is not consistent and over stain may cause false effect. 

In conclusion, our data suggest 3hrs staining is the most effective time among 

tested and more time points maybe tested in future to get the best optimized results. 
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Figure 1-3  Carbon dots of tomato (TM) effect on A549 cancer cell by dye 

staining of 1hr, 3hr and 24hrs. Not significant results are shown as ns, while all others 

are significant without marker shown. 
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ЭФФЕКТИВНОСТЬ ИСПОЛЬЗОВАНИЯ РЕАГЕНТА VIABILITY КЛЕТОК 

ALAMARBLUE ДЛЯ ИЗУЧЕНИЯ ВЛИЯНИЯ УГЛЕРОДНЫХ НАНОЧАСТИЦ 

НА РАКА 

Цин Ян 

Аннотация. Справочная информация: наночастицы широко используются для доставки лекарств, 

опухолевые изображения подавляют раковые клетки и применяются при других заболеваниях. 

При лечении рака нам обычно необходимо тестировать жизнеспособность на клеточных линиях 

in vitro. Были использованы реагенты для подсчета клеток или тестирования жизнеспособности. 

Однако особые характеристики наночастиц, такие как цвет, флуоресценция и связывание с 

органеллами, могут препятствовать связыванию красителя. Здесь мы изучили влияние условий 

окрашивания реагента alamarBlue Cell Viability на эффективность измерения жизнеспособности 

клеток. 

Цель: протестировать более эффективное время окрашивания для исследования цитотоксичности 

раковых клеток человека с использованием реагента alamarBlue Cell Viability. 

Методы: углеродные наноточки были использованы в качестве наночастиц, а из метода 

окрашивания реагентов alamar Blue для определения жизнеспособности клеток был использован 

метод измерения жизнеспособности клеток. Клетки A549 использовали для измерения их 

ингибирования роста клеток и выживания. 

Результаты: В раковых клетках реагент жизнеспособности клеток alamar Blue показал некоторую 

эффективность измерения жизнеспособности клеток после обработки наночастицами с 

наилучшим оптимальным временем 3 часа. 1-часовое и 24-часовое окрашивание не показывало 

лучших результатов измерения жизнеспособности клеток в соответствии с зависимой от 

концентрации тенденцией. 

Заключение: наши результаты подтверждают, что метод реагента Alamar Blue Cell Viability Reagent 

может быть использован в оптимизированных условиях для определения выживаемости клеток в 

клетках in vitro. 
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