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The advantages that organic light emitting diode (OLED) based technologies offer in terms of brightness, viewing 

angle, contrast ratio, production cost, etc. are not rivaled by liquid crystal-based displays. In the phosphorescent 

devices, to reduce quenching associated with relatively long excited-state lifetimes of triplet emitters and triplet-triplet 

annihilation, triplet emitters are normally used as emitting guests in a host material, and thus suitable hosts are widely 

investigated for the phosphorescent devices [1, 2]. 

The white lighting sources with high color temperature consist of blue light enriched emission, responsible for 

blue hazards especially at dawn‐, dusk‐, and night‐time, that may lead to serious human health disorders such as retinal 

cell damage and melatonin suppression, increasing insomnia, obesity, or even cancer risk [3, 4]. The scientific 

community has been demanding more research in development of blue‐emission less low color temperature lighting. 

Interestingly, the emission spectra of the candles and old incandescent light lamps have generally emitted moderately 

lower blue‐emission. However, the flickering nature of the candles, along with the energy‐inefficient nature of both 

light sources, resists the devices to be reintroduced in the commercial market [5, 6]. To eradicate such issues, 

candlelight‐style lighting sources were introduced. Candlelight‐style organic LEDs are human and environmentally 

friendly due to the absence of blue emission that might suppress the secretion of melatonin and damage retina upon long 

exposure at night. We introduce new phenoxazine-based host material for such devices, shown in fig.1. 
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Fig. 1. Synthesis of phenoxazine-based material BPMO. 

We demonstrated a lighting device incorporating new host material, 3,3‐bis(phenoxazin‐10‐ylmethyl)oxetane 

(BPMO), with the use of orange‐red and yellow phosphorescent dyes to mimic candlelight. The resultant BPMO‐based 

simple structured candlelight organic LED device permitted a maximum exposure limit of 57,700 s, much longer than 

did a candle (2750 s) or an incandescent bulb (1100 s) at 100 lx. The resulting device showed a color temperature of 

1690 K, which is significantly much lower than that of oil lamps (1800 K), candles (1900 K), or incandescent bulbs 

(2500 K). The device showed a melatonin suppression sensitivity of 1.33%, upon exposure for 1.5 h at night, which is 

66% and 88% less than the candle and incandescent bulb, respectively. Its maximum power efficacy is 23.1 lm/W, 

current efficacy 22.4 cd/A, and external quantum efficiency 10.2%, all much higher than the CBP‐based devices. These 

results encourage a scalable synthesis of novel host materials to design and manufacture high‐efficiency candlelight 

organic LEDs. 
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