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Loss of tooth due to dental caries, periodontal diseases 
have been a common problem worldwide among old and 
young people [1]. Several studies have identified odonto-
genesis or tooth development as a complex process because 
it not only involves a series of epithelial-mesenchymal in-
teractions but also requires coordination between the 
crown and the root with its associated periodontium [2]. 
The field of dental tissue engineering have received a great 
deal of attention in the past few years as it has shown po-
tential to regenerate not only the individual components of 
a tooth such as enamel, dentin, pulp, cementum, periodon-
tal ligament and alveolar bone but also an entire tooth that 
is structurally and functionally sound [3]. Lately, there has 
been an increasing interest in transplanting bioengineered 
tooth germ to into the oral environment to regenerate a 
whole tooth as adult teeth do not regenerate itself. Ikeda et 
al. used cells dissociated from epithelium and mesenchymal 
tissue of prenatal or postnatal tooth germ to regenerate bio-
engineered tooth in vitro [4]. In another study, tooth-shaped 
polyglycolic/polylactide scaffolds seeded with cells isolated 
from dissociated postnatal porcine third molar tooth buds 
were implanted into rats. The results were very promising, 
the scaffolds implants were able to produce an entire tooth 
(consisting of dentine, pulp chamber, putative Hertwig’s 
root sheath epithelia, putative cementoblasts and dental 
organ with enamel) [5]. It has been documented that prena-
tal tooth germ cells show more potential to form tooth with 

proper crown shape compared to postnatal germ cells [6]. 
Duailibi et al. reported formation of rat tooth in a shorter 
time period than pig tooth. Also, the 4-days post-natal rat 
molar tooth bud cells showed the highest cell yield/tooth 
bud and viability among 3-7 days’ post-natal cells. From the 
study, it can be concluded that the regeneration ability of 
the cells not only depend on the source but also on the age 
of tooth bud [7]. Therefore, the effects of the source and age 
of tooth bud on the tooth regeneration needs to be investi-
gated thoroughly. Nevertheless, all these achievements in 
dental tissue engineering do not undermine the fact that 
there are still several challenges that need to be addressed, 
such as optimization of number of tooth bud cells required 
for regeneration, identification of the ideal sources for 
odontogenic postnatal stem cells [8], thorough investiga-
tion of the requirement of growth factor and cytokines in 
tooth regeneration, proper understanding of the underly-
ing cellular events associated with the regeneration of dif-
ferent types (incisors, canines, and premolars or molars) of 
teeth, restoring coordination between bioengineered teeth 
and jaw bone, and optimization of tooth regeneration time 
[3]. In conclusion, with the advent of new high-throughput 
technologies, the reality of having a bioengineered tooth in 
future has become fathomable.
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