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Abstract 
Simvastatin, a pharmaceutical drug, belongs to the statin family, which shares the same properties of its mechanism 
of action, which is summarized by the lowering of hypercholesterolemia, by averting the production of mevalonate 
from HMG-CoA (3-hydroxy-3-methyl-glutaryl-CoA), which is a compulsory product in the cholesterol synthesis 
pathway. The proven effect of oral administration of Simvastatin on increasing bone formation and reducing bone 
resorption by overexpression of BMP-2 (Bone morphogenic protein 2) and lowering the bone resorption markers, 
abetted by its safe use and feasibility, made it an interesting point of many researchers. In terms of periodontal 
health, a number of dental studies have demonstrated a favorable response to both oral and local statin 
administration, including a significant reduction in tooth movement, improved clinical attachment levels, and 
increased bone fill in type II diabetic patients with chronic periodontitis. Researchers propose that simvastatin may 
partially mitigate the frequency and severity of relapse, while others indicate that exosome-based drug delivery 
holds considerable promise for therapeutic applications in orthodontics.  Furthermore, simvastatin exhibits diverse 
effects and applications across various fields of dental practice. This review aims to entail the benefits and 
applications of statins in many domains of dentistry, including original manuscripts for the last five years. 
. 
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Introduction 

Simvastatin is a member of the statins family, 
which constitutes a class of pharmaceuticals 
employed in the management of 
hypercholesterolemia. They are selective 
inhibitors of 3-hydroxy-3-methylglutaryl 
coenzyme A (HMG-COA) reductase, which 
plays a keystone role in the conversion of 
HMG-CoA to mevalonate, a preliminary 
rate-limiting product in hepatic cholesterol 
production (Calixto et al., 2011).  They are 
generally well tolerated and possess an 

exemplary safety profile. However, their 
widespread use has resulted in an increase in 
many additional advantageous benefits, 
referred to as pleiotropic effects  (Wong and 
Rabie, 2005). The first discovery of the effect 
of simvastatin on bone was made by Mundy 
et al.(Mundy et al., 1999). Later studies have 
shown its ability to reduce farnesyl 
pyrophosphate (FPP) and geranylgeranyl 
pyrophosphate (GGPP) expression (Ruan et 
al., 2012), inhibiting osteoblast death (Borton 
et al., 2001), and decreasing the rate of the 
osteoclast formation process  (Kaji et al., 
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2005). Oral administration of Statin with a 
dose (20-40mg/day)  daily dose accelerates 
osteogenesis by elevating the expression of 
the bone morphogenic protein-2 gene and 
diminishing bone resorption indicators 
(Okamoto et al., 2009, Hassan and Al Kayat, 
2015, Jia et al., 2016, Sharaf Eldeen et al., 
2022, Granat et al., 2024), while oral and 
local administration of statins has been 
shown to reduce tooth mobility, improve 
clinical attachment levels, and increase bone 
thickness in dental  patients diagnosed with 
chronic periodontitis and type II diabetes 
(Estrela et al., 2008, Saifi et al., 2017). 
Simvastatin can be applied locally in 
multiform, either as a powder with the aid of 
carriers, including organic and non-organic 
types (Harsha et al., 2023, Alsaeed and Al-
Ghaban, 2023, Granat et al., 2024), infused 
with gelatin hydrogel scaffold and other 
types of scaffolds (Ishihara et al., 2017). 
Their antibacterial properties, a critical 
factor, along with the requirements and the 
demand of the oral healthcare system on the 
currently available antibiotics, have rendered 
them the focus of numerous investigations 
(Thangamani et al., 2015). This review 
concentrated on recent dental studies for the 
last five years that incorporated simvastatin 
in their research. 

Material and Methods 

The data for this review were original articles 
collected from the PubMed database for the 
period from 2020 to 2025 using medical 
words indexed in MESH (Simvastatin, 
dentistry, orthodontic, endodontic, 
periodontic).  All review articles and non-
English written manuscripts were excluded 
from the search results. 

Simvastatin application in orthodontic 
treatment 

Relapse following orthodontic therapy 
constitutes a significant clinical concern in 
dentistry  (AlSwafeeri et al., 2018). While 
researchers suggest that simvastatin may 
partially reduce the frequency and severity of 
relapse status (Guthrie, 2006, Han et al., 
2010), others indicate that exosome-based 
medication delivery possesses significant 
potential for therapeutic application (Peng et 
al., 2024). A study evaluated the impact of 
simvastatin encapsulated in exosomes on 
osteogenesis and preventing recurrence 
following orthodontic tooth movement 
(OTM) on a rat model during the relapse 
phase. The periodontal ligament stem cells 
and their exosomes were isolated, followed 
by the extraction of the exosomal 
simvastatin, this group have shown elevated 
levels of osteogenic-related genes and 
proteins on the molecular level which were 
identified by Western blot, and quantitative 
RT-PCR analysis, and decrease in the 
number of bones resorptive lacunae 
histologically, which proves its effect to 
suppress relapse following orthodontic tooth 
movement (Liu et al., 2022). 

Rapid palatal expansion (RPE) is routinely 
employed in paediatric orthodontics to widen 
the maxilla in young patients exhibiting 
transverse maxillary constriction, deep 
palatal vault, and associated cross-bite and 
crowding. Before the complete ossification 
of the palatal suture, this therapy involves the 
application of an expansion screw affixed to 
the bands on the first premolars and first 
molars or through analogous methods 
(Agarwal and Mathur, 2010, Cerritelli et al., 
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2022). It has been demonstrated to have 
faster bone development when low-level 
laser therapy (LLLT) and certain drugs are 
used. The duration of the retention phase may 
be shortened by combining these two 
therapeutic approaches. Farzan et al. 
experimented with the effects of LLLT and 
simvastatin, both separately and in 
combination, on the development of sutural 
bone in rats. The effect of 10 mg simvastatin 
with low-level laser therapy was compared 
with 5 mg simvastatin, 10 mg simvastatin, 
LLLT, and control. In each group, the 
expansion appliance was positioned in the 
parietal bone. Biomechanical and computed 
tomography [CT] evaluations after 30 days, 
and biomechanical, CT, and 
immunohistochemistry [IHC] evaluations 
after 60 days revealed that sutural bone 
growth was considerably enhanced by LLLT, 
simvastatin, and their combination as 
compared to the control group; however, the 
combined treatment produced noticeably 
better clinical outcomes than other therapies 
(Farzan et al., 2022). 

Rosyida et al., who considered the effect of a 
gelatin-simvastatin hydrogel on bone 
remodeling during orthodontic relapse, found 
that during the retention phase, using gelatin-
simvastatin hydrogel can promote bone 
development, prevent orthodontic relapse, 
and improve tooth stability. An orthodontic 
model was created by applying an open coil 
spring to shift the lower incisors distally 
while applying orthodontic force. During 
stabilization, a local gelatin-simvastatin 
hydrogel was injected, and compared to the 
control, which only received gelatin 
hydrogel. In order to promote a relapse, the 

springs from both groups were deboned 
following the stabilization phase. Digital 
calipers were used to measure the proportion 
of relapse. ELISA (Enzyme-linked 
immunosorbent assay) was used to analyze 
the levels of OPG (Osteoprotegrin) and 
RANKL (receptor activator of nuclear factor 
kappa-B ligand). The RANKL is mandatory 
for the differentiation of the bone resorptive 
cell (osteoclast); on the other hand, OPG is 
known for its role in blocking 
osteoclastogenesis by binding to RANKL, 
preventing it from binding to RANK, which 
is an osteoclast surface receptor (Kohli and 
Kohli, 2011). The RANKL level and relapse 
rate are considerably reduced in the therapy 
group when gelatin-simvastatin hydrogel is 
applied locally. Furthermore, the OPG level 
and OPG/RANKL ratio were raised. The 
RANK–RANKL–OPG signaling pathway 
elucidates the regulation of osteoclast 
formation activity by the osteoblast lineage 
during orthodontic movement (Rosyida et al., 
2025) 

Simvastatin application in oral medicine 

The simvastatin anti- fibrotic potential has 
been discussed and investigated by many 
researches, which made it the focus of a study 
considering oral mucosa fibroses (OSMF) 
which is a chronic inflammatory illness, 
causing trismus and limited mouth opening, 
it has been linked to TGF-β signaling 
pathways, and areca nut extract (ANE) has 
been involved in the disease's progression, as 
its stimulates fibrosis due to the major 
alkaloids in its composition, and reduces 
collagen degradation. It is considered a 
precursor to squamous cell carcinoma. 
Simvastatin's therapeutic value in the 
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treatment of OSMF is still unknown. A study 
conducted on Male mice was randomly 
assigned to three groups according to various 
time points for this investigation. Injecting 
areca nut extracts into the mouse's back 
subcutaneous layer produced submucous 
fibrosis, which, within four weeks, resulted in 
skin fibrosis. Four distinct medication 
formulations were then administered to each 
mouse. Following treatment, samples were 
gathered for staining and histopathological 
analysis in order to evaluate collagen 
deposition, fibrosis, and skin thickness using 
histological and histochemical analysis. After 
four weeks, ANE treatment by itself 
markedly increased skin thickness and 
collagen deposition in comparison to the 
control group. Skin thickness and collagen 
deposition were significantly reduced when 
ANE and simvastatin were administered 
together. Simvastatin successfully inhibited 
the production of fibrosis-related proteins, 
such as CTGF and α-SMA, in ANE-induced 
subdermal fibrosis, according to Western blot 
analysis. These findings lay the groundwork 
for further research and potential clinical uses 
by indicating that simvastatin may have 
therapeutic benefits on ANE-induced 
subdermal fibrosis (Chang et al., 2023).  

Application of simvastatin in Pedodontics 
and Endodontic dentistry  

Pulpectomy is known as the traditional 
method for treating decidous necrotic molars, 
a new technique known as lesion sterilization 
and tissue repair (LSTR) or non-
instrumentation endodontic treatment 
(NIET), which utilizes a mix of antibiotics to 
irradicate microorganisms from carious 
dental tissues, may be considered as a simpler 

substitute; LSTR seeks to eradicate or 
diminish the microbial burden within the 
diseased pulp, so averting more damage and 
infection, and restore the tooth health and 
function by stimulating repair, healing, and 
regeneration of necrotic pulp tissue. Research 
reveals that statins could enhance osteoblasts 
and odontoblasts functionality, while also 
providing anti-inflammatory benefits that 
promote bone repair. The use of statins in 
triple antibiotic paste is a viable approach in 
improving inter-radicular lesion healing, 
since they improve osteoblasts and 
odontoblasts’ function, which can preserve 
necrotic deciduous dentition until their 
shedding (Chak et al., 2022, Moreira et al., 
2022). A study compared the conventional 
pulpectomy and non-instrumentation 
endodontic treatment (NIET), which utilizes 
simvastatin added to a mix of cefixime, 
ciprofloxacin, and metronidazole on forty 
necrotic primary molars clinically and 
radiographically. Forty mandibular primary 
second molars from 38 healthy patients, ages 
4 to 8, that had necrotic pulp tissue were 
distributed into two groups in a random 
manner. Group A teeth had received standard 
root canal therapy. 3Mixtatin was used to 
treat the teeth in Group B. Two external 
examiners performed clinical evaluations on 
all teeth at one, three, six, and twelve months, 
as well as radiographically at the same 
intervals. For teeth with shorter roots, non-
instrumental endodontic therapy with 
3Mixtatin appears to be a viable substitute for 
traditional pulpectomy, providing a less 
involved therapeutic strategy that might help 
prevent the glitches connected to traditional 
pulpectomy (Almarji et al., 2024). 
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Pulpotomy is a vital pulp therapy used to 
preserve the vital root pulps in teeth with 
carious pulp exposures. It involves removing 
the inflamed coronal pulp and applying 
medication. Simvastatin, a medication, has 
recently been linked to the ability of pulp to 
regenerate, so a parallel two-arm randomized 
control trial was performed to assess and 
contrast the radiographic and clinical 
effectiveness of simvastatin gel (SG) and 
diode laser (DL) in pulpotomy of carious 
primary molars. One hundred primary molars 
that needed pulpotomy were randomly 
assigned to either the DL or SG group. All 
teeth were repaired using resin-modified 
glass ionomer cement and covered by crowns 
made of stainless steel after pulpotomy was 
completed in accordance with the established 
procedure. Clinical and radiographic criteria 
were used to conduct follow-up evaluations 
at three and twelve months. After a year, SG 
and DL both had shown comparable clinical 
and radiographic effectiveness for primary 
tooth pulpotomy, which highly supports the 
use of simvastatin gel pulpotomy medication 
for primary molars, taking into consideration 
its affordability and simplicity of use 
(Aripirala et al., 2021). 

On another hand, regenerating functional 
pulp tissue is crucial to restoring tooth 
vitality, as dental pulp necrosis is a dangerous 
pathologic entity that results in aberrant root 
development and tooth nutritional 
deficiencies, loss of the innate biological 
defense provided by dental pulp, resulting in 
thinning in the walls of the root canals(Cvek, 
1992), Which make them fragile and 
susceptible to fracture, significantly 
impacting their survival rate. The tooth 

becomes weak and devitalized as a result of 
current endodontic therapies that are unable 
to restore pulp vitality and functionality. 
Nowadays, there is a lot of interest in pulp 
regeneration using dental pulp stem cells 
(DPSCs) which are established as progenitor 
cells in stem cell-mediated endodontic 
regeneration therapy (Piva et al., 2017), so a 
study worked on human exfoliated deciduous 
teeth (SHEDs) stem cells were isolated and 
injected into simvastatin (SIM) 
functionalized gelatin methacrylate (GelMA) 
cryogel microspheres (SMS), a novel design 
that improves the biological behaviors of 
SHEDs and encourages the regeneration of a 
pulp like tissue. Additionally, SHEDs loaded 
with SMS (SHEDs/SMS) also act on 
boosting vascularization by urging the 
migration of human umbilical vein 
endothelial cells. SMS also improved 
SHEDs' odontogenic differentiation and 
angiogenic potential. For subcutaneous 
implantation in mice, where SHEDs/SMS 
were inoculated into segments of dental 
tissue roots that had been cleansed, a vessel-
rich pulp-like tissue could be promoted to 
regenerate, which suggests that the 
combination of simvastatin and human 
exfoliated deciduous teeth stem cells may 
have a bright future in the regenerative 
endodontic field (Yuan et al., 2022). 

The multi-appointment of endodontic 
therapy requires the application of 
medicaments inside the canal (ICM), like 
calcium hydroxide, triple antibiotic paste 
(TAP), and double antibiotic paste (DAP), to 
disinfect and improve the sterilization of the 
root canal system, which might also induce 
the release of biologically active growth 
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factors from the dentin. Calcium hydroxide 
has been utilized for years owing to its 
antibacterial properties and ability to 
disintegrate tissue, diminishing fracture 
resistance and microhardness due to its 
ability to modify the root canal surface 
(Ferreira et al., 2020, Moazami et al., 2014). 
TAP, on the other hand, is an effective root 
canal disinfection; however, it has multiple 
limitations, including discoloration, 
cytotoxicity to stem cells at high 
concentrations, diminished growth factor 
release, and difficulties in removal from root 
canals (Bilvinaite et al., 2024), while DAP, 
consisting of metronidazole and 
ciprofloxacin, does not induce discoloration 
and is thought to possess antibacterial effects 
akin to TAP(Hegde and Arora, 2015). Reddy 
et al. revealed that double antibiotic paste 
(DAP), combined with simvastatin as an 
intracanal medication (ICM), affects the 
release of transforming growth factor beta 1 
(TGF-β1) from root canal dentin, which has 
a positive impact on collagen synthesis by 
fibroblasts in the tooth pulp and is essential 
for odontoblast development and mineral 
deposition. In order to get root segments 12 
mm long, forty-five premolar teeth gathered 
and sectioned in cross sections, following 
access cavity preparation and irrigation with 
17% ethylenediaminetetraacetic acid. The 
teeth equally distributed into three groups, for 
each of the ICMs: Group A received DAP, 
Group B received DAP combined with 
simvastatin, and Group C received 
simvastatin. The enzyme-linked 
immunosorbent assay kit was used to 
measure the amount of TGF-β1 growth factor 
secreted. The results of this study confirm 
that simvastatin and DAP with simvastatin, 

when utilized as an ICM, induce a greater 
release of TGFβ1 from the dentin matrix 
compared to DAP. Consequently, they may 
serve as a viable option in regenerative 
endodontic operations owing to their 
substantial antibacterial activity and capacity 
to release growth factors (Reddy et al., 2025). 

As the success of endodontic therapy is 
directly correlated with infection 
management, an in vitro study assessed the 
effectiveness of a solution made of 
Simvastatin (SIM) and diclofenac (DC) on 
the biofilms cultivated on dentin in the root 
canal area. The dentin samples were 
submerged for five minutes in the solutions 
prior to a 3-week microbial infection. The 
study groups consisted of: (1) eight percent 
SIM, (2) four percent SIM, (3) four percent 
dimethyl sulfoxide (DC), (4) two and a half 
percent sodium hypochlorite (NaOCl), and 
(5) 0.9% saline solution (SS). Adenosine 
triphosphate assay and flow cytometry were 
methods used to assess cell viability. The 
greatest decrease in the percentage of biofilm 
among the study groups was achieved with 
2.5% NaOCl, succeeded by SIM 8% and 4%. 
Four percent and eight percent SIM solutions, 
along with four percent Diclofenac, exhibit 
antibacterial and residual efficacy against 
multispecies endodontic biofilms (Ferrer-
Luque et al., 2024). 

Application of Simvastatin in oral surgery 

Bone alterations surrounding an 
osseointegrated implant are regarded as a 
critical determinant for predicting implant 
survival, long-term prognosis, and overall 
success. Consequently, the primary objective 
for implantologists is to minimize bone loss 
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surrounding a dental implant (Mumcu and 
Beklen, 2019). 

The effect of simvastatin around dental 
implants was studied by El Shafei et al, who 
compared the impact of autologous platelet-
rich fibrin (PRF) alone and PRF combined 
with simvastatin regarding peri-implant bone 
alterations and stability in patients receiving 
implants. The study comprised eight patients. 
For each patient, two implants were placed; 
one side received PRF only, while the 
opposite side received PRF infused with 
SIM. The osseous alterations surrounding the 
implant sites were assessed using cone-beam 
computed tomography at three, six, and 
twelve months, while the stability of the 
implants was assessed using the Osstel 
device at baseline and three months post-
operatively. Simvastatin, when added to 
PRF, resulted in less bone alterations 
compared to PRF alone, which suggests long-
term success of implants. SIM has shown 
encouraging outcomes in mitigating peri-
implant bone resorption (El Shafei et al., 
2022).  

Another research investigation assessed 
sandblasted, large grit acid-etched titanium 
dental implants subjected to ultraviolet (UV) 
treatment and simvastatin (SIM) immersion 
to quantify osseointegration at two different 
time points in rabbit tibias, with and without 
the addition of xenogeneic bone graft 
materials. The surface modification of 
titanium discs treated with simvastatin was 
examined using an infrared spectrometer. 
Implants are classified into four categories 
based on the type of surface modification. 
Two implants were placed in a tibial defect of 
twelve rabbits, with implants in direct contact 

with the bone surface, and bovine bone graft 
filling the gap in between. The rabbits were 
euthanized after two to four weeks. UV 
treatment and SIM immersion improved 
bone-to-implant contact (BIC) on nongrafted 
surfaces, while both techniques increased 
BIC and bone area (BA) on grafted surfaces. 
The application of both treatments did not 
produce a superior BIC or BA compared to a 
single treatment. At two separate time points, 
the BIC on the nongrafted sides showed no 
significant differences among the UV and/or 
SIM treated groups; however, the BA 
exhibited considerable variation. Thus, SIM 
treatment of SLA titanium implants enhances 
osseointegration in tibias, regardless of the 
presence of xenogeneic bone graft materials 
(Jun et al., 2021). 

Deepanjali et al. accomplished prospective 
randomized split-mouth research intended to 
assess the efficacy of simvastatin in 
facilitating bone repair in the extraction 
sockets of mandibular third molars, 
employing cone beam computed tomography 
(CBCT) at six months post-operation. Fifteen 
individuals underwent concurrent surgical 
extraction of bilaterally impacted mandibular 
third molars. The effectiveness of the 
medication was assessed by implanting 10 
mg of simvastatin into the socket (study site), 
with observations carried out over 6 months 
to compare healing with the control site. The 
data suggest a significant change in bone 
regeneration at the simvastatin site compared 
to the control site(Deepanjali et al., 2023). 

Recently, with the improvements in methods 
and equipment, apical surgery is considered a 
last effort to preserve a tooth before 
extraction, with success rates that are close to 
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or higher than 90% (von Arx, 2005). A study 
was conducted to assess how Simvastatin 
(SIM) affected the rate at which endodontic 
peri-apical defects regenerated bone. Three 
groups of thirteen for each were created from 
the sample size: the Simvastatin group, the 
Autologous Platelet Rich Fibrin group, and 
the Hydroxyapatite Bone Graft group. Peri-
radicular curettage was performed once the 
endodontic treatment was finished and the 
osseous defect was accessible. Each group 
received its own materials. Gelatin sponge 
was combined with 10 mg of simvastatin. 
The SIM group showed a substantial shift, 
according to an intragroup study of CBCT-
Periapical Index (PAI) scores at the sixth and 
twelfth months. Compared to other groups, 
SIM resulted in a more significant change in 
the CBCT-PAI score, suggesting a quicker 
rate of bone regeneration (Gupta et al., 2020). 

Simvastatin was experimented on maxillary 
bony defect in rabbits combined with 
chitosan in nanoparticle form, histological 
and histomorphometric analysis had recorded 
a confounding effect on the quality and 
density of the formed bone compared to the 
control side (Alsaeed et al., 2023). 

Application of Simvastatin in periodontic 
dentistry 

Conventional regimens for periodontal 
therapy focus on subgingival debridement 
using scaling and root planning (SRP) to 
manage subgingival bacteria and 
contaminated root surfaces that contribute to 
periodontium deterioration (Cobb, 2002), 
either by open flap debridement or minimally 
invasive flap access enhanced calculus 
removal and improved access to the depths of 

the pocket may be attained (Serino et al., 
2001), yet, open flap is more efficacious 
(Brayer et al., 1989).  Nonetheless, open flap 
debridement may have certain drawbacks, 
including recession or heightened sensitivity, 
in addition to the patient's distress toward 
such surgical interventions. The papilla 
reflection (PR) technique is more 
conservative than open flap debridement and 
has demonstrated enhanced calculus removal 
efficacy (Johnson et al., 1989). Periodontal 
maintenance therapy (PMT) includes the 
eradication of bacterial plaque and calculus 
from both supragingival and subgingival 
areas by mechanical equipment and selective 
root planning (Armitage, 2003). The 
localized application of statins has 
demonstrated efficacy in diminishing 
periodontal pocket depth, mitigating clinical 
attachment loss, and alleviating inflammation 
in human clinical trials during initial 
treatment (Pradeep and Thorat, 2010), 
Killeen et al. assessed the efficacy of local 
simvastatin (SIM) application, in conjunction 
papilla reflection at minimum invasive level 
and root planning (PR/RP) for patients 
having pocket depths ranging from 6-9mm, 
in the aspects of attachment level (CAL), 
probing depth (PD), and augmenting 
interproximal bone height (IBH). Fifty 
patients with Stage three, Grade B 
periodontitis, exhibiting interproximal 
probing depths of 6-9 mm and a history of 
blood on probing (BOP), were involved. 
Experimental therapies 
(PR/RP+SIM/methylcellulose) (MCL) and 
control therapies (PR/RP+MCL) were 
assigned randomly. Root surfaces were 
reached through the reflection of 
interproximal papillae, followed by root 
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planning aided by endoscopic assessment, 
acid etching, and the application of 
SIM/MCL or MCL. Assessment of the 
Clinical attachment level, periodontal depth, 
bleeding on probing, plaque presence, and 
interproximal bone height was carried out at 
baseline and after 12 months using 
standardized vertical bitewing radiographs. 
The use of SIM/MCL in papilla reflection 
and root planning enhanced CAL, PD, and 
BOP relative to papilla reflection and root 
planning alone in patients undergoing 
periodontal maintenance (Killeen et al., 
2022). 

Systemic antibiotic therapy is useful as a 
supplementary treatment to scaling and root 
planning (SRP) for different periodontal 
therapies (Tsai et al., 2018). Nevertheless, it 
possesses several limitations of use; 
moreover, the recurrent application of 
antibiotics has resulted in the creation of 
resistant microbial targeted species (Al-
Askar et al., 2017). Alternative medicines, 
including local drug delivery (LDD), and 
anti-microbial photodynamic therapy 
(aPDT), which is characterized as an oxygen-
based treatment approach that employs light-
activated photosensitizers to produce 
cytotoxic reactive oxygen species (ROS) or 
singlet oxygen, which are detrimental to 
bacteria, have been utilized to address the 
issues and difficulties linked to systemic 
antibiotics (Barca et al., 2015). The localized 
administration of 1.2% simvastatin gel has 
become significant in periodontal therapy, 
demonstrating enhancements in clinical 
parameters, a decrease in proinflammatory 
mediators, and the regeneration of alveolar 
bone defects (Suresh et al., 2013), a study 

conducted by Rahman et al. who compared 
the between antibiotic Photodynamic therapy 
(aPDT), Local Drug Delivery (LDD) of 1.2% 
Simvastatin gel combined with scaling and 
root planning (SRP), and SRP on its own in 
the management of eleven patients having  
Grade A stage two Periodontitis assigned 
randomly into three groups: SRP, SRP 
followed by aPDT (aPDT group); SRP 
followed by a single subgingival application 
of 1.2% simvastatin gel (SMV group). The 
evaluation process was performed at baseline 
and after three months, and included the 
clinical markers (API, PBI, PPD, and RAL), 
RT-PCR technique, which is a two-step 
molecular technique used to quantify 
Porphyromonas gingivalis, first the 
extraction of DNA from subgingival plaque, 
and then followed by the detection and the 
identification of the microorganism, in 
addition to measuring RANKL levels using 
ELISA. Adjunctive aPDT with 1.2% SMV 
locally, as well as SRP indivisually, 
effectively enhance clinical parameters, 
diminish P. gingivalis DNA copy count, and 
lower gingival crevicular fluid, RANKL 
levels (Rahman et al., 2020). 

Application of Simvastatin in conservative 
dentistry 

An in vitro study investigated chitosan 
microspheres (MSCH) containing varying 
concentrations of simvastatin (2%, 5%, and 
10%) as a biomaterial for dentin tissue 
engineering. the microspheres were utilized 
on three-dimensional (3D) cultures of human 
dental pulp cells (HDPCs). Cell viability, 
proliferation, and in situ mineralized matrix 
deposition were assessed. HDPCs exhibited a 
marked enhancement in the deposition of 
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mineralization nodules when 3D cultures 
were in direct contact with chitosan 
microspheres compared to the control; 
however, the greatest expression was noted 
for MSCH encapsulated with 5% and 10% 
simvastatin, which was significantly superior 
to plain MSCH, and facilitated the creation of 
a regulated release mechanism for bioactive 
doses in dentin tissue engineering (Bronze-
Uhle et al., 2025). 

Conclusion 

Simvastatin, one of the statin family 
members, has an effect on bone formation, as 
it has a beneficial role in preventing relapse 
after orthodontic treatment. It works on the 
suppression of osteoclast activity ad this is 
highly expressed by reduction in the number 
of resorptive lacunae and RANKL level, 
which is the chief controller for osteoclast 
differentiation, proliferation, and survival, In 
addition to its valuable effect in the reduction 
of oral mucosal fibrosis, and similar 
inflammatory disease that is highly attributed 
to anti-inflammatory action of this drug, it 
works on cessation of the production of 
fibrosis related proteins, reducing collagen 
deposition and skin thickness. 

In Endodontic therapy, simvastatin may be 
considered on the agent that mixed with other 
antibiotic drugs to perform a material 
employed in non-instrumental non-
conventional pulpectomy, furthermore 
combination of simvastatin with deciduous 
extracted stem cells may have bright future in 
regenerative endodontic medicine, moreover 
it can be mixed with double antibiotic paste 
as an intracanal medicament between visits to 

act as a disinfectant and works on the release 
of TGF-B. 

Regarding its antiosteoclastogenesis, 
simvastatin reduces preimplant bone 
resorption and can be used as a conjunctive 
to scaling and root planning to reduce pocket 
depth and bleeding upon probing.  
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