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ABSTRACT

Background: Relapse after orthodontic treatment represents an unresolved
orthodontic issue. Local administration of osteogenic agents via drug
delivery is a key strategy for developing materials that may efficiently

prevent orthodontic relapse.

Aims: The objective of this study was in vitro loading of Coenzyme Q10
and rosuvastatin separately into an injectable thiolated hyaluronan hydrogel
with assessment of the effect of the resultant formulas on alveolar bone
remodeling and on orthodontic relapse after local injection in a rabbit

model.

Materials and Methods: Coenzyme Q10 and rosuvastatin were loaded
separetely into an injectable thiolated hyaluronan hydrogel with in vitro
assessment of the resultant formulas by evaluation of (proton nuclear
magnetic resonance, fourier transform infrared spectroscopy, scanning
electron microscopy, injectability, gelation behavior, swelling behavior,
release and thermogravimetric analysis). /n vivo evaluation was done by
local injection of the experimental materials in a rabbit model. Sixty adult
male albino rabbits were randomly divided into four groups (fifteen rabbits
on each group): group I (negative control) injected with phosphate-buftered
saline, group II (positive control) injected with injectable thiolated
hyaluronan hydrogel , group III injected with (Coenzyme Q10 / injectable
thiolated hyaluronan hydrogel) and group IV injected with (rosuvastatin /
injectable thiolated hyaluronan hydrogel). The valium of injection was 200
ul/ rabbit. Each group was further subdivided into three subgroups (five
rabbits on each group) according to the time of euthanization (0, 10, and 21
days). For all the experimental groups, modified orthodontic appliances

were fixed to distalize the lower mandibular incisors of the rabbits for 2
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weeks, followed by a retention period for 3 weeks. On the first day of the
retention period, single local injection of the experimental materials was
administered. After the retention period, the orthodontic appliances were
removed, and the teeth were allowed to relapse. The effect on relapse was
assessed clinically by measurement of the relapse amount after orthodontic
treatment using a digital vernier. Then, histological analysis of alveolar
bone remodeling by measuring osteoblast, osteoclast, and blood vessel
counts, periodontal ligament width and percentage of new bone formation,
as well as immunohistochemical analysis for Bone Alkaline Phosphatase
and Tartrate Resistant Acid Phosphatase 5b expressions at the injection site
on (0, 10, and 21) days at the coronal and apical levels was done. Statistical

analysis was performed by SPSS using P < 0.05 was considered significant.

Results: Coenzyme Q10 and rosuvastatin were successfully loaded into an
injectable thiolated hyaluronan hydrogel, that was confirmed by in vitro
investigations. Generally, the cumulative relapse increased with time in all

experimental groups over the 21-day relapse period.

Local injection of (rosuvastatin / injectable thiolated hyaluronan
hydrogel) resulted in a significant reduction in the relapse distance and
relapse percentage on days 7, 10, 14, 17, and 21. The (rosuvastatin /
injectable thiolated hyaluronan hydrogel) had a more potent effect
compared with all other groups. It produced a significant increase in
osteoblast count, decreased osteoclast count, increased blood vessel count,
reduced periodontal ligament width, and increased new bone area% with
varying significance at three time intervals. Also, this formula produced a
significant increase in the expression of Bone Alkaline Phosphatase with a
significant reduction in the expression of Tartrate Resistant Acid

Phosphatase 5b upon immunohistochemistry analysis on days 0 and 10.
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The (Coenzyme Q10 / injectable thiolated hyaluronan hydrogel) also
produced a significant reduction in the relapse distance and relapse
percentage compared with the control groups on days 7, 10, 14, 17, and 21,
also, it has the potential to modulate bone remodeling, but to a lesser
degree compared with (rosuvastatin / injectable thiolated hyaluronan
hydrogel). The (Coenzyme Q10 / injectable thiolated hyaluronan hydrogel)
can increase osteoblast count, decrease osteoclast count, reduce periodontal
ligament width, and increase new bone area% with varying significance at
three time intervals, but it had no effect on blood vessel count. It can
significantly increase the expression of Bone Alkaline Phosphatase and
decrease the expression of Tartrate Resistant Acid Phosphatase 5b upon
immunohistochemistry analysis on days 0 and 10. Furthermore, the effect
of all experimental materials involved the entire local working field, and

the same results were obtained both coronally and apically.

Conclusions: The clinical, histological, and immunohistochemical results
of this study confirmed the positive impacts of local injection of
(rosuvastatin / injectable thiolated hyaluronan hydrogel) and, to a lesser
degree, (Coenzyme Q10 / injectable thiolated hyaluronan hydrogel) on
alveolar bone remodeling by increasing bone formation and decreasing
bone resorptions, so they have the potential to enhance post-orthodontic
teeth stability and could have the ability to reduce relapse after local

injection.
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