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INTRODUCTION 

 Periodontal disease occurs as a consequence of the host immune inflammatory response to 

oral pathogens. These pathogens produce endotoxins like lipopolysaccharides that can generate a 

host-mediated, tissue destructive, immune response by activating the defense cells, releasing 

cytokines like IL-1 beta, TNF- alpha, IL-6 and producing MMPs. Periodontitis as an inflammatory 

disease occurring adjacent to bone, leads to bone resorption, creating bony defects that may cause 

tooth loss.1, 2  

 The treatment modalities available to achieve the goal of periodontal therapy includes 

scaling and root planing alone, or scaling and root planing with systemic or local 

antimicrobial/anti-inflammatory agents, and surgical periodontal therapy.3 Host modulating agents 

can be used to control the host- mediated immune responses. Inexpensive pharmacologic agents 

can be used to inhibit MMPs, block proinflammatory cytokines and prostaglandins, impede 

osteoclastic activity and even to promote bone growth.3 

 3- hydroxyl -3- methyl glutaryl coenzyme A (HMG CoA) competitive inhibitors called as 

statins are commonly used to lower the levels of low density lipoprotein cholesterol and reduce 

the risk of major coronary events. Potential pleotropic effects of statins involve 

immunomodulatory, antioxidant, antithrombotic and endothelium stabilization actions. In 

addition, statins can inhibit tumor cells growth and enhance intracellular calcium mobilization. 2, 4 

Statins have been found to enhance the expression of Bone Morphogenetic Protein-2 mRNA in 

osteogenic cells and hence stimulate bone formation. Some in vitro studies also suggest that they 

promote the differentiation of osteogenic cells. Topical application of statins in the bone 

microenvironment has been shown to stimulate new bone formation.5 
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 Anti-inflammatory and bone stimulating properties are the actions of statins that could 

positively affect periodontitis. The osteogenic effect of statins is of importance in regenerating 

periodontal defects, especially hard tissue regeneration. More over statin use have been found to 

be associated with decreasing rate of tooth loss in chronic periodontitis patients.2 

 The current study is a randomized, double blind, controlled clinical trial to evaluate the 

efficacy of 1.2% Rosuvastatin in comparison with 1.2% Atorvastatin as local drug delivery in 

adjunct to scaling and root planing for the treatment of chronic periodontitis. 
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AIMS AND OBJECTIVES 

1. To study the clinical efficacy of 1.2% Rosuvastatin as a local drug delivery in comparison 

with 1.2% Atorvastatin in adjunct to scaling and root planing.   

2. To study the radiologic efficacy of 1.2% Rosuvastatin as a local drug delivery in 

comparison with 1.2% Atorvastatin in adjunct to scaling and root planing.   
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HISTORY 

 More than 100 years ago, Virchow observed the thickened and irregular, artery walls of 

patients dying of occlusive vascular disease, like myocardial infarction, which was later identified 

as cholesterol. This pathological condition was termed atheroma.6 Anitschkow and Chalatow, in 

1913 showed that rabbits fed with cholesterol rapidly produced atheromatous disease similar to 

man. However, doctors were doubtful of the link between cholesterol and coronary heart disease 

(CHD).  

 The Framingham study began in the 1950s, by Dawber, with the goal of examining the 

relationship between blood cholesterol and other risk factors from coronary disease. This work 

established an increasingly firm connection between high plasma cholesterol and CHD, which was 

confirmed by many studies. 6 The Seven Countries Study led by Keys, in the 1950s, showed that 

northern European countries and the United States had high plasma cholesterol and high CHD 

mortality rates. Later investigations established that CHD mortality was associated mainly to low-

density lipoprotein (LDL) cholesterol, which comprises about 70% of total cholesterol, however 

high-density lipoprotein (HDL) cholesterol is inversely related with CHD mortality. Thus the lipid 

hypothesis was established, which stated  that elevated LDL was causally related to coronary 

disease and that its reduction in turn would reduce the risk of myocardial infarction and other 

coronary events. 6 

 This hypothesis was controversial for many years, because of the lack of solid evidence 

that lowering cholesterol provided any clinical benefits. A number of dietary intervention studies 

and a few new drug studies had reported a reduction in CHD events in patients. (H2) On the basis 

of these studies, a NIH Consensus Conference convened in 1984 where it was established that 

lowering LDL cholesterol with diet and drugs would reduce the risk of CHD. 
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 The biosynthetic pathway for cholesterol synthesis (mevalonate pathway) was figured out 

by numerous institutions in the 1950s and 1960s. Merck Research Laboratories attempted to 

decrease cholesterol biosynthesis but were not successful initially. Triparanol was one such drug 

which was clinically used in the mid-1960s and later withdrawn from the market because of the 

development of cataracts and various cutaneous effects. These adverse effects were due to 

excessive tissue accumulation of desmosterol (immediate precursor of cholesterol), the substrate 

for the enzyme inhibited by the drug.6  

Discovery of Statins 

 Compactin was the first discovered product of natural origin which could inhibit HMGCoA 

reductase, deemed the rate-limiting enzyme in the cholesterol pathway. It was serendipitously 

discovered by the Japanese microbiologist Akira Endo in the 1970s, using a fermentation broth of 

Penicillium citrinumin.7 Compactin was developed and made commercially available by Sankyo 

pharmaceutical company, and was shown to be highly effective in reducing concentrations of total 

and LDL cholesterol in the plasma of patients with heterozygous familial hypercholesterolaemia. 

It was later renamed Mevastatin.7  

 A clearer picture of cholesterol metabolism was established by Micheal S. Brown and 

Joseph L. Goldstein in early 1970s. They, with the help of Endo, were able to confirm the HMG 

CoA inhibitory activity of Compactin in fibroblasts of patients with familial cholestrolemia.7 

  In 1978, Alberts, Chen and others at Merck Research Laboratories found a potent inhibitor 

of HMG-CoA reductase in a fermentation broth of Aspergillus terreus. They named their discovery 

mevinolin. Later, the official name was established as lovastatin.6  
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 In 1980 Merck was able to prove through clinical trials that lovastatin can effectively lower 

LDL in healthy volunteers, without any obvious adverse effects.6 But the trials were soon 

interrupted due to the development of serious animal toxicity.7 The experimental animals 

developed gastrointestinal lesions which were later found to be malignant lymphomas.7 

 In   1982, Merck re-initiated lovastatin clinical development program, based on the toxicity 

studies performed on animals by Edward Scolnick, which proved that it had no toxicity comparable 

to compactin. 6, 7  

 Small-scale clinical investigations conducted in very high-risk patients by Bilheimer and 

Grundy in Dallas and Illingworth in Portland, in   1982 some showed significant reduction in LDL. 

They had selected volunteers with severe heterozygous Familial Hypercholesterolaemia which 

was not responding to existing therapy. They observed dramatic reductions in LDL cholesterol 

with very few adverse effects. 6 The trial led to FDA approval of Lovastatin 1987.7 In 1994, the 

results of landmark clinical trials were revealed showing the association of cholesterol reduction 

by statins and the inhibition of cardiac events.7 

  The next entry into the statin group was simvastatin. It is much different from lovastatin 

in its molecular structure. It was approved and marketed in Sweden in 1988.6 This was followed 

by, Pravastatin, discovered by Sankyo, in 1991 and fluvastatin in the year 1994. Atorvastatin, 

cerivastatin and rosuvastatin were discovered in the years 1997, 1998, and 2003, respectively.6  

 In 1999, Mundy was the first to report that statins stimulate bone formation in rodents and 

noted an increase new bone volume in mouse calvaria. In the study, simvastatin was of help in 

periodontal regeneration. This was brought about by inducing BMP-2 and TGF beta in osteoblasts. 
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 The link between periodontitis and statins were first explored by J.Cunha-Cruz and co- 

workers (2006-2007).8Goes et.al. found that Atorvastatin  decreased  alveolar bone loss by over 

47% and that the drug can prevent alveolar bone loss seen on a ligature-induced periodontitis 

model.9 

 A retrospective analysis over a seven year period was able to conclusively associate 

simvastatin with reduction in tooth loss in patients with chronic periodontitis. Lindy et al. 

examined the association of statin use and clinical markers of chronic periodontitis and concluded 

that patients on statin medication exhibit fewer signs of periodontal inflammatory injury than 

subjects without the statin regimen.10 Saxlin et al. reported that statin medication appears to have 

an effect on the periodontium that is dependent on the inflammatory condition of the 

periodontium.11 

 Fajardo et al. studied the effect of Atorvastatin (ATV) treatment on bone loss prevention 

in subjects with chronic periodontitis and reported that ATV have beneficial effects on alveolar 

bone loss and tooth mobility in subjects with periodontal disease.12 Sangwan et al. reported that 

relative to the general population, hyperlipidemic subjects are more prone to periodontal disease 

and also stated that statins have a positive impact on periodontal health.13 

  Local application of statins in healing sites or defects has been shown effective in new 

bone formation. Currently human studies using locally delivered statin in periodontal defects are 

being carried out.  
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CLASSIFICATION 

I. Based on structure and the method of manufacture, statins can be grouped into two. 

Type 1  

Method of manufacture- fermentation (mevinic acid derived) 14 

These statins have a substituted decalin ring structure. Statins that come under this group are, 

lovastatin, pravastatin, simvastatin. They have structural similarity to mevastatin, the first statin 

ever discovered. Lovastatin was isolated as secondary metabolite of fermentation process of 

various fungi such as Aspergillus terreus, Monascus ruber and Penicillium species. 15 

Type 2 

Method of manufacture- synthetic (heptenoic acid derived) 14 

These molecules are structurally similar to type 1 but their butyl group is substituted by 

fluorophenyl group. Hence these type 2 statins have more polar interactions and therefore tighter 

binding to HMGR enzyme. Statins that belong to this group are, fluvastatin, atorvastatin, 

rosuvastatin.  

 Simvastatin and pravastatin are semi-synthetic. Simvastatin is obtained by synthesis from 

lovastatin by replacement of 2-methylbutyryl side chain with 2, 2-dimethylbutyryl group, while 

pravastatin is produced by microbial hydroxylation of mevastatin by Strepromyces carbophilus. 

Fluvastatin, atorvastatin, pitavastatin and rosuvastatin are completely synthetic compounds. 15 

II. Based on solubility 

Statins can also be classified based on their solubility.  
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Hydrophilic statins 

These are water soluble. Since these are excreted largely unmetabloized by liver, they have fewer 

drug interactions. Examples are- pravastatin, pitavastatin, rosuvastatin.  

Lipophilic statins 

These are not water soluble and get broken down in the liver by cytochrome P450. Examples are- 

atorvastatin, fluvastatin, lovastatin and simvastatin. 

Structure of statins  

 Statins differ from each other depending on their chemical structures, pharmacokinetic 

profiles, and lipid‑modifying efficacy. The chemical structures of statins govern their water 

solubility, which in turn influences their absorption, distribution, metabolism and excretion. 3 

 Although all statins share a common mechanism of action and structural component that is 

very similar to the HMG portion of HMG-CoA reductase, they differ in terms of their chemical 

structures. The statins differ from each other in the rigid, hydrophobic structures covalently linked 

to the HMG-like moiety. The naturally derived statins contain a substituted decalin ring structure. 

Only pravastatin has a hydroxyl substituent on the hexahydronaphthalene nucleus which causes 

higher hydrophilicity. Fully synthetic statins have fluorophenyl groups linked to the HMG-like 

moiety. 15 

 The structure of statins can be divided into three parts: 1. an analogue of HMG‑CoA, 2. a 

complex hydrophobic ring structure that is linked to the substrate analogue by covalent bond and 

which enables binding of the drug to the reductase enzyme, 3. side groups on the ring structure 

that determines the solubility properties and therefore their pharmacokinetic properties. 3 
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In addition to the standard statin pharmacophore, Rosuvastatin molecule contains a polar methyl 

sulfonamide group that forms a unique interaction with the catalytic site of HMG-CoA reductase.15 

          Structure of HMG CoA.16 

     

 

 

   

    Chemical structures of statins. 16 

 

PHARMACOLOGY  

Rosuvastatin 14 

 Rosuvastatin is a fully synthetic HMG-CoA reductase inhibitor. It belongs to a new 

generation of methane-sulphonamide pyrimidine and N-methane sulfonyl pyrrole-substituted 3, 5- 

dihydroxy-heptenoates. The characteristic statin pharmacophore is similar in all statins, however, 

the addition of a stable polar methane-sulphonamide group in Rosuvastatin provides low 
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lipophilicity as well as enhanced ionic interaction with HMG-CoA reductase enzyme. This 

improves its binding affinity to this enzyme. 

 The enzyme is inhibited competitively and reversibly. This enzyme converts HMG-CoA 

to mevalonate in the cholesterol biosynthetic pathway which is the rate limiting step in cholesterol 

synthesis. Rosuvastatin thus decreases hepatic sterol synthesis causing decrease in concentration 

of hepatocellular cholesterol.  

 The affinity of Rosuvastatin for the active site of the enzyme is four times greater than the 

affinity of HMG-CoA for the enzyme. It has the highest affinity for HMG-CoA reductase among 

statins. This coupled with tight ionic interaction ensures a slow recovery of enzyme activity after 

Rosuvastatin is removed.  

 The pleiotropic effects of Rosuvastatin includes improvement in endothelial function, anti-

inflammatory, anti-oxidant and antithrombotic effects.  The oral bioavailability of Rosuvastatin is 

20%. The peak plasma concentration is reached at 5 hours after a single oral dose which is longer 

than other statins (<3 hours). 90% of Rosuvastatin is found bound to albumin (other statins 95%, 

pravastatin only 50%). Rosuvastatin is less lipophilic than atorvastatin and simvastatin but more 

so than pravastatin. Penetration of statins into extra- hepatic tissues by passive diffusion is 

dependent on their lipophilicity. Rosuvastatin is a poor substrate for metabolism by cytochrome 

P450 causing 90% of the drug to be excreted unchanged by the hepatocytes. Rosuvastatin has a 

plasma half-life of 19 hours (atorvastatin -15 hours and simvastatin- 2–3 hours). It is excreted 

though faeces (90%) and urine (10%).14 
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Atorvastatin  

 Atorvastatin is also an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) 

reductase. Atorvastatin calcium is [R-(R*, R*)]-2-(4-fluorophenyl)-ß, δ-dihydroxy-5- (1-

methylethyl)-3-phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-1-heptanoic acid, calcium salt 

(2:1) trihydrate. 

 The liver is the primary site of action of Atorvastatin as well as the principal site of 

cholesterol synthesis and LDL clearance.  Atorvastatin is rapidly absorbed after oral 

administration. Plasma concentrations peak at 1 to 2 hours. The absolute bioavailability of 

atorvastatin is approximately 14%.  98% of Atorvastatin is found bound to plasma proteins. 

Atorvastatin is metabolized by cytochrome P450 in the hepatocytes. It is eliminated primarily in 

bile.  The plasma half-life of Atorvastatin is 15 hours.17 

PROPERTIES OF STATINS 

Lipid lowering (lipopenic) function. 18, 19 

 Statins are a chemically and pharmacologically diverse group of drugs that share the ability 

to inhibit HMG CoA reductase, the enzyme that controls the rate limiting step of cholesterol 

synthesis, but this inhibition is followed by other subsequences associated with the mevalonate 

pathway. 20 

 The mevalonate pathway is essential for cholesterol synthesis. It is one of the most 

important metabolic activities in the cell. This pathway provides the cell with cholesterol, 

geranylgeranyl pyrophosphate and farnesyl pyrophosphate which are key metabolites and are 

essential to maintain cell homeostasis.   
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Mevalonate pathway 18, 19 

 The first step is the synthesis of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA). Two 

molecules of acetyl-CoA are condensed to form acetoacetyl-CoA through acetoacetyl-CoA 

thiolase. Followed by a second condensation between acetoacetyl-CoA and a third acetyl-CoA 

molecule catalyzed by HMG-CoA synthase.  

 In the second step, catalyzed by the HMG-CoA reductase (HMGR) enzyme, HMG-CoA is 

reduced to mevalonate acid by NADPH. HMGR is the rate-limiting enzyme for the mevalonate 

pathway. The third key enzyme of the mevalonate pathway is the one responsible for converting 

mevalonic acid into mevalonate-5-phosphate, a key pathway intermediate. Mevalonate kinase 

(MVK) catalyzes this conversion, using ATP as a phosphate donor and energy source.  

 In the fourth step of the mevalonate pathway, Mevalonate-5-phosphate is then converted 

into mevalonate-5-pyrophosphate by phosphomevalonate kinase, using again ATP as phosphate 

and energy donor. The fifth enzyme of the mevalonate pathway is pyrophosphomevalonate 

decarboxylase or diphosphomevalonate decarboxylase. It converts mevalonate-5-pyrophosphate 

into isopentenyl-5-pyrophosphate (IPP), the final product of mevalonate pathway and the starting 

substrate for successive biosynthetic reactions, especially cholesterol and isoprenoid production. 

This enzyme performs two key reactions: firstly, it phosphorylates mevalonate-5-pyrophosphate 

generating an intermediate product that, secondly, it is dephosphorylated and decarboxylated, 

obtaining thus IPP as a final product. Isopentenyl Pyrophosphate Isomerase inter-converts 

isopentenyl pyrophosphate and dimethylallyl pyrophosphate.  

 Dimethylallyl pyrophosphate reacts with isopentenyl pyrophosphate to form geranyl 

pyrophosphate. Condensation with another isopentenyl pyrophosphate yields farnesyl 
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pyrophosphate. Squalene Synthase catalyzes the condensation of 2 molecules of farnesyl 

pyrophosphate to yield squalene. Squalene Oxidocyclase catalyzes a series of electron shifts, 

initiated by protonation of the epoxide, resulting in cyclization. The product of the cyclization 

reaction is the sterol lanosterol. Conversion of lanosterol to cholesterol involves 19 reactions, 

catalyzed by enzymes associated with endoplasmic reticulum membranes. Additional 

modifications yield the various steroid hormones or vitamin D.      

Inhibition of isoprenoid intermediates 

 Prenylation is a post-translational modification process in which a farnesyl group 

(farnesylation) or a geranyl-geranyl group (geranylgeranylation), is added to C-terminal cysteine 

residue of the target protein. It is catalyzed by farnesyl transferase, Caax protease or geranylgeranyl 

transferases. The mevalonate pathway yields a series of isoprenoids that are vital for diverse 

cellular functions. 20 

 Farnesyl pyrophosphate is an intermediate in the mevalonate pathway for cholesterol 

synthesis, which serves as precursor for synthesis of various non-steroidal isoprenoids.  

Prenylated proteins are covalently linked to geranylgeranyl or farnesyl groups which help in 

anchoring the proteins to membranes. Many proteins taking part in cell signaling have such lipid 

anchors, including small GTP-binding proteins such as Ras.18 Inhibition of 3-hydroxy-3-

methylglutaryl coenzyme A (HMG-CoA) reductase by statins can decrease the synthesis of 

isoprenoids and cholesterol. 
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PLEIOTROPIC EFFECTS OF STATINS   

Anti‑inflammatory 21 

 Continuously growing evidences have recognized inflammation as a major component of 

atherosclerosis. When atherosclerotic process is at work, each characteristic lesion of 

atherosclerosis represents a different stage in a chronic inflammatory process in the artery; if 

unabated and excessive, this process will result in an advanced, complicated lesion. Certain cell 

and cytokine mediated markers like C‑reactive protein (CRP) are associated both with 

atherosclerosis and periodontal disease, proving a link between cardiovascular disease and 

periodontal disease. Kleemann and colleagues have shown that atorvastatin at doses higher than 

those required for cholesterol lowering, decrease basal and IL‑1β‑induced plasma human 

C‑Reactive Protein (huCRP) levels.  

 Statins also inhibit Intercellular Adhesion Molecule‑1 (ICAM‑1) upregulation and 

chemotaxis in adherent human monocytes. Simvastatin lowers high sensitivity CRP by 14 days, 

independent of its effect on LDL cholesterol. This rapid impact of a statin on hsCRP has potential 

implications in the management of acute coronary syndromes. Statins could be beneficial in the 
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primary prevention of cardiovascular disease in patients with elevated hs CRP, but relatively low 

cholesterol levels and other cardiovascular risks.  

 Effect of statin on bone 5 

  Bone anabolism regulated by statins can be ascribed to three aspects; 1. Promoting 

osteogenesis, 2. Inhibiting osteoblast apoptosis and 3. Suppressing osteoclastogenesis. 

The synthesis of FPP and GGPP is inhibited by statins by blocking the mevalonate pathway. This 

prevents prenylation of small GTPase proteins like Ras, Rho and Rac. These proteins are essential 

for the formation as well as organization of podosomes in osteoclasts and also for polarization of 

these cells.22 statins can mediate activation of BMP-2 which promotes osteoblastic differentiation 

and bone formation.23, 5 Statins can inhibit osteoblast apoptosis through the TGF ß/ smad 3 

pathway.5 

Immunomodulatory effects 

 Statins inhibit major histocompatibility complex II expression. The co‑stimulation of 

antigen presenting cells such as endothelial cells and monocytes by Interferon gamma is prevented 

by inhibition of promoter IV of class II transcription activator which is an important regulator in 

this pathway. Another effect on immune system is mediated by binding of statins to leucocyte 

function associated antigen and preventing its binding to ICAM1. This leads to inhibition of its 

function in leucocyte adhesion and extravasation.   

Antioxidant effects   

 Antioxidant effect of statins is proposed as mechanism of its various pleiotropic effects. 

Many studies done to assess the antioxidant potential of statins have concluded favorably. Various 
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mechanisms of its antioxidant activity are being proposed. Production of Nicotinamide adenine 

dinucleotide phosphate (NADPH) oxidase, a major source of oxidant production is inhibited by 

statins. Simvastatin has been reported most effective in this regard.21 

Antioxidant effects   

 Antioxidant effect of statins is proposed as mechanism of its various pleiotropic effects. 

Many studies done to assess the antioxidant potential of statins have concluded favorably. Various 

mechanisms of its antioxidant activity are being proposed. Production of Nicotinamide adenine 

dinucleotide phosphate (NADPH) oxidase, a major source of oxidant production is inhibited by 

statins. Simvastatin has been reported most effective in this regard.21 

Systemic administration of statin 

Fajardo et al. (2010) 24 evaluated the effect of Atorvastatin in the prevention of bone loss in subjects 

with chronic periodontitis. They studied 38 subjects who were divided into 2 groups. Test group 

received 20mg ATV tablets and control group received placebo tablets daily for 3 months. Routine 

oral prophylaxis was performed in both groups at baseline. Clinical and radiographic parameters 

with bone turnover markers were analyzed at baseline and 3 months. The result showed a 

significant improvement in periodontal health of patients in test group after 3 months along with 

increase in bone fill compared to placebo group. But the bone markers remained unchanged. This 

suggested that the statins may induce bone formation by inhibiting inflammation. The authors 

came to a conclusion that ATV can be an effective therapeutic agent in the management of chronic 

periodontitis.  

Saxlin et al. (2009)11 investigated the association between periodontal infection and statin 

medication.  The study included dentate non-diabetic, non-rheumatic, non- smokers aged 40-69 
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years, of the health 2000 survey. The subjects were categorized based on whether they take statin 

medication or not and based upon the type of statin. The study found only a weak association 

between statin medication and periodontal diseases in the study population having dental plaque 

or gingival bleeding. The authors concluded that statin medication appeared to have a positive 

effect on the periodontium by reducing inflammation. They also suggested the use of statins as 

immunomodulators in periodontal disease.  

Saver et al. (2007)25 evaluated the association of decreased tooth loss with statin use. They 

evaluated the health plan data of 12,631 subjects of age 48-64. Rate of tooth loss was calculated. 

The study utilized data collected for each subject, including age, sex, diabetes status, smoking 

status, periodontal status, utilization of dental care facilities, use of prescription medications like 

NSAIDs and Statins. The periodontal status of the subjects were assessed for a period of 3 years. 

The findings of the study does not support the hypothesis that the course of periodontal infection 

can be ameliorated by statin use. There was no evidence to suggest that statin medication had a 

protective effect on periodontal tissues.  

Zhibin Du et al. (2008)26 evaluated whether simvastatin can promote bone healing in osteoporotic 

rats around titanium implants. 54, 3 month old rats were divided into 3 groups: sham-operated, 

ovariectomized, and ovariectomized with simvastatin groups. 56 days after surgery, titanium 

implants are placed in the tibiae of the rats. 5mg/kg simvastatin was administered orally in the 

third group after placement of the implant. The rats were euthanized after 28 or 84 days of 

implantation. The decalcified tissue sections were histologically analyzed. The bone to implant 

contact and the bone area were measured within the limit of the threads of the implants. The results 

did not reveal any significant differences in bone to implant contact and bone area in the 3 groups 

in the cortical region of bone but there were statistically significant differences associated with the 
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cancellous bone. Bone healing was lesser in ovariectomized group, but in the simvastatin group 

the negative effect of ovariectomy was reversed. The authors concluded that simvastatin 

administration can improve osseointegration around implants in osteoporotic models thus 

supporting their hypothesis.  

Sangwan et al. (2013)13assessed the periodontal status among patients with hyperlipidemia and 

users of statins. 94 subjects were selected as test and 46 as control and periodontal examination 

was done. Biochemical parameters like serum triglyceride, total cholesterol, low density 

lipoprotein cholesterol and high density lipoprotein cholesterol were assessed. The results showed 

that the probing depth and gingival index were higher in patients with hyperlipidemia who were 

not using statins. Total cholesterol was significantly associated with probing depth and LDL with 

CAL. The findings suggest that patients with hyperlipidemia are more susceptible to periodontal 

disease. 

Cunha-Cruz et al. (2006)8 studied the beneficial impact of statin use on tooth loss in chronic 

periodontitis patients. Data was collected from 1021 patients. Statin used during the past three 

years were assessed and used as a predictor for tooth loss. Results showed reduced tooth loss 

associated with any statin use during the three year period. With these findings, the authors were 

able to conclude that statins can reduce tooth loss in chronic periodontitis patients. 

Yazawa et al. (2005) 27 evaluate the effect of simvastatin on PDL self-proliferation and osteoblastic 

differentiation. PDL cells were cultured in the medium containing simvastatin for 24 and 78 hours. 

Cell metabolism and proliferation were assessed. Osteoblastic differentiation was analyzed after 

7, 14 and 21 days by assessing alkaline phosphatase activity, osteopontin, bone morphogenetic 

protein 2, osteocalcin and calcium levels. These cultures were co treated with simvastatin and 

mevalonate. Simvastatin showed enhanced cell proliferation and metabolism after 24 hours. It also 
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stimulates it alkaline phosphatase activity and increase in osteopontin content after 7 days. 

Calcium content was increased after 21 days. BMP2 and osteocalcin could not be detected. By the 

addition of mevalonate, alkaline phosphatase activity was found to be inhibited .with these results, 

the author suggests that, even at low concentrations, simvastatin can show a positive effect on cell 

proliferation and osteoblastic differentiation of periodontal cells. These effects of simvastatin is 

due to the inhibition of mevalonate pathway.  

Jin et al. (2014)1 employed a rat model with lipopolysaccharide induced periodontal disease and 

determined the effect of simvastatin on osteoclastogenesis, gingival inflammation and alveolar 

bone loss. Rats were injected with AA comitans lipopolysaccharide, three times a week for 8 weeks 

for inducing periodontal disease. Some of the rats received simvastatin via gavage. CT scan of the 

rat maxillae was used to analyze alveolar bone loss. Osteoclastogenesis and expression of pro 

inflammatory cytokines were determined using tartrate resistant acid phosphatase stating and PCR. 

The results showed a marked increase in bone loss associated with lipopolysaccharide treatment 

but simvastatin treatment decreased the bone loss. The LPS treatment also stimulated 

osteoclastogenesis and inflammatory cytokines, which were also decreased by simvastatin 

administration. With this study, the authors could demonstrate the effectiveness of simvastatin 

treatment in inhibiting LPS induced osteoclastogenesis and gingival inflammation.  

Luan et al. (2003)28 investigated the effectiveness of statin in inhibiting MMP secretion from 

smooth muscle cells and macrophages. Cell cultures were done using human saphenous vein and 

rabbit aortic smooth muscle cells and foamy macrophages from cholesterol fed rabbits. 

Cerivastatin, simvastatin, lovastatin were induced into separate culture plates. Results show that 

Cerivastatin inhibited MMP 1, 3 and 9 secreted from human smooth muscle cells. Cerivastatin, 

simvastatin and lovastatin were consistent in their potency against HMG CoA reductase. Addition 
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of mevalonate and geranyl geranyl phosphate reverse the effect of statins. The study concluded 

that statins could inhibit several MMPs produced from smooth muscle cells and macrophages thus 

showing plaque stabilizing effect.  

Maritz et al. (2001)29 investigated the effect of statins on bone mineral density bone 

histomorphometry in rats. Different doses of simvastatin, Atorvastatin and pravastanin were 

administered orally to rats for 12 weeks. The animals were sacrificed and histomorphometrically 

analyzed. The femoral bone density was found to be decreased with administration of simvastatin, 

Atorvastatin and pravastatin. Histomorphometric parameters were different for different dosages 

of statins. At lower doses simvastatin decreased bone formation and increased bone resorption. 

Bone formation and bone resorption were equally increased when 20 mg/kg simvastatin was 

administered per day. Ovariectomized rats showed no change in bone mineral density by 

administration of 20 mg/kg/day simvastatin. This study showed that, statins at low doses decrease 

bone mineral density in rat model, simvastatin at high doses can increase bone formation and 

resorption effectively showing no change in bone mineral density, quantitative histomorphometric 

parameters change for each dosage of statin, positive effects of statins were not observed in 

ovariectomized rats and simvastatin was not found to be effective in reducing bone loss caused by 

ovariectomy. 

Lindy et al. (2008)10 examined the association of statins and clinical markers of chronic 

periodontitis. 100 patients with chronic periodontitis were selected and probing pocket depth were 

assessed. To study the systemic effect of periodontitis, a novel index, periodontal inflammatory 

burden index, was devised. Results indicated a 37% lower rate of periodontal pocket incidence in 

subjects under statin therapy. They concluded that patients on statins showed lower incidence of 
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signs of periodontal inflammatory injury. The pleiotropic action of statins, like the anti-

inflammatory and bone protective effects seem to be responsible. 

Vasconcelos et al. (2012) 30 evaluated the effect of simvastatin in fracture healing of rat tibiae. 37 

rats were selected and diaphyseal fracture of leg bones were induced. The animals were divided 

into 2 groups: simvastatin and control, and 3 subgroups. In the test group simvastatin solution was 

administered by gavage and the control group received saline. The fractured were not immobilized. 

The animals were sacrificed after 7, 14 and 28 days and the fractured limb was subjected to clinical, 

radiological and histologic analysis. The fracture was clinically evaluated by assessing the 

mobility. Radiographs were made and callus diameter were calculated. The results show that all 

the animals in the test group had better fracture stability and higher callus area. However no 

difference could be found histologically. The authors had stated that simvastatin was found to 

accelerate the healing process by increasing the callus formation but does not alter the histology 

of the newly formed bone.  

Goes et al. (2010) 9 assessed the effect of Atorvastatin in alveolar bone loss induced rats. 24 male 

rats were selected and ligature induced periodontitis was induced around the upper second left 

molar. The animals were divided into 6 groups and received saline or simvastatin via oral gavage. 

After 11 days the animals were euthanized. The radiographic bone density of the maxillae were 

analyzed and the same bone was subjected to macroscopic bone resorption quantification. The 

results of radiographic analysis showed that the control group had intense alveolar resorption, low 

doses of Atorvastatin showed a tendency for bone resorption and 9mg/kg of Atorvastatin showed 

increased bone density. The macroscopic data corroborated with the radiographic findings. The 

study concluded that Atorvastatin shows important clinical benefits in inflammatory diseases like 

periodontitis due to its anti-inflammatory property and interference with bone resorptive effects. 
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Mundy et al. (1999) 31 studied new bone formation by statins in rodents and in vitro. To investigate 

the biological effect of statins on bone calvaria of 4 day old mice, bone were explanted and cultured 

in test compounds for 3 to 7 days. New bone formation was morphologically analyzed. Lovastatin, 

simvastatin, fluvastatin, and mevastatin increased bone formation by 2 or 3 fold. This was 

comparable to the BMP2 and FGF 1 assay performed by the same authors. The results of series of 

tests conducted on murine models with the test compounds were also comparable to the above said 

assays. The authors were able to positively conclude that statins have anabolic effect on bone. 

Local administration of statins  

Pradeep et al. (2013)32 studied the effectiveness of subgingivally delivered 1.2% Atorvastatin 

when used as an adjunct to scaling and root planning, for the treatment of chronic periodontitis. 60 

patients were randomized into 2 groups where one received SRP and placebo gel and the other 

SRP and locally delivered 1.2% ATV. Clinical parameters were evaluated at baseline 3, 6 and 9 

months. Radiographic parameters were evaluated at baseline and 9 months. Result showed a 

significant bone fill radiographically in the ATV group. This could be attributed to the anti-

inflammatory property of statins, involving Rac1 GTPase inhibition and decreased IL6 and IL8 

production. Therefore the authors concluded that ATV can be used as an effective adjunct to 

conventional periodontal therapy.  

Pradeep et al. (2010) 33 investigated the effectiveness of simvastatin, 1.mg gel, as an adjunct to 

scaling and root planning in the treatment of chronic periodontitis. 60 patients were selected and 

categorized into 2 groups. Group 1 received SRP and placebo gel and group 2 received SRP and 

simvastatin gel. Clinical parameters, modified sulcus bleeding index, probing pocket depth and 

clinical attachment level, were recorded at baseline, 1, 2, 4, and 6 months. Radiographic 

assessment of intrabony defect fill was done at baseline and 6 months. The GCF were samples 
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collected at baseline ,2 ,4 , 6 and 24 hours after the placement of SMV gel and on days 2,7,14,21 

and 30.   Results revealed a statistically significant improvement in the clinical and radiographic 

parameters in the test group. The GCF levels of SMV peaked 2 hours after the placement of gel. 

The values showed that there was a sustained release of SMV from the gel for a period of 30 days. 

These observations suggested the potential of simvastatin to be used in the field of periodontal 

regeneration with minimal trauma to the patient.  

Thylin et al. (2002)34 tested the effectiveness of 2 single-dose simvastatin delivery systems on 

murine calvarial bone. 8 mice each were placed in 4 groups. Group 1 received methylcellulose 

injection subcutaneously over the calvarium, group 2, simvastatin gel injection, group 3, 

polylactide membrane containing gel alone implanted over the calvarium and group 4, implanted 

polylactide membrane containing gel and simvastatin. The animals were euthanized after 22 or 44 

days. The calvaria were decalcified and studied histologically. Histological examination revealed 

a 159% to 172 % increase in bone thickness and 144% to 180% increase in bone area in group 4 

compared to group 1.   Group2 showed a 58% to 83% increase. The study showed that a single 

high dose of simvastatin when delivered under an occlusive membrane can stimulate bone 

apposition. 

Pradeep et al. (2013)35 investigated the effectiveness of 1.2% simvastatin in the treatment of 

chronic periodontitis in patients with type 2 diabetes. 38 patients in the study were grouped into 2: 

SRP with placebo and SRP with SMV. Clinical parameters were recorded at baseline, at 3, 6 and 

9 months. Radiographic assessment was performed at baseline, 6 and 9 months. Results showed a 

greater gain in CAL and reduction in probing depth associated with the test group. There was a 

significantly greater percentage of bone fill associated with SMV use which could be due to the 

anti-inflammatory effect of statins involving Rac1 GTPase inhibition and decreased IL6 and IL 8 
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production. The study also considered the effectiveness of subgingival delivery of SMV which 

was successful in effectively reducing the dosage, frequency of application of the drug and had 

high patient acceptability.  

Pradeep et al.(2015)36 studied the effectiveness of subgingivally delivered 1.2% Rosuvastatin gel 

delivered into intrabony pockets as an adjunct to scaling and root planing for treating chronic 

periodontitis. 65 patients were divided into 2 groups. Group 1 underwent SRP with 1.2% 

Rosuvastatin delivery and group, SRP with placebo. Clinical and radiographic parameters were 

assessed at baseline, 1, 3, 4 and 6 months. The results showed a statistically significant change 

associated with the clinical and radiographic parameters in group 1. The authors state that the 

difference could be due to the anti-inflammatory property of Rosuvastatin. It can suppress the 

production of the inflammatory markers like CRP and IL 6. The study has pointed out the potential 

use of Rosuvastatin in periodontal regenerative procedures.  

Rosenberg et al. (2015) 37 studied the short term effects of 2% Atorvastatin dentifrice use an adjunct 

to periodontal therapy. 38 patients were categorized into 2 parallel groups. One receiving 

nonsurgical periodontal therapy and Atorvastatin dentifrice while the other receiving a placebo gel 

with non-surgical periodontal therapy. Clinical parameters like probing depth, clinical attachment 

level, bleeding on probing, gingival index, and periodontal inflamed surface area were assessed at 

baseline and 1 month later. After 1 month both groups showed improvements in periodontal 

parameters. The Atorvastatin group showed a greater reduction in PISA. The authors suggested 

the use of 2% Atorvastatin as an adjunct to non-surgical periodontal therapy in the form of a 

dentifrice for treatment of chronic periodontitis.  

Rutledge et al. (2011)38 locally injected simvastatin to induce bone growth in a beagle dog model. 

Porous hydroxyapatite-collagen graphs with resorbable membranes with or out without 
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simvastatin (10 mg) were placed in a dehiscence defect created bilaterally on the lateral aspect on 

the mandibular second premolar. After one week 10 mg simvastatin injections were given at 3 

sites. The dogs were euthanized after two months. Sections were made and histologically analyzed. 

Results show that there is an increase in the width of the bone in simvastatin injected specimens. 

The study showed that locally injected simvastatin can induce new bone formation when injected 

over a periosteal surface.  

Jeon et al. (2008) 39 investigated the bio activity of statin sustained or intermitted release in vivo. 

A blend of cellulose acetate phthalate and a polyethylene oxide and poly propylene oxide co 

polymer with simvastatin hydroxyl acid were implanted over the caldarium of young male rats. A 

drug free polymer was used as control. Histological specimens were analyzed after 9, 18 or 28 

days. The results display some level of new bone formation. In models where simvastatin was 

delivered there was a 77.5% - 133% increase in new woven bone thickness compared to local 

controls without a drug. The percentage of lamellar bone area was significantly higher in the test 

group. Based on the results, the authors conclude that an intermittent delivery of simvastatin can 

be used as an adjunct to non-surgical periodontal therapy for the treatment of periodontitis.  

Morris et al. (2008) 40 evaluated the potential of locally injected simvastatin on periodontal defects 

in beagle dogs. Three walled intra bony periodontal defects were created in 7 beagle dogs distal to 

mandibular second premolar and mesial to the fourth premolar. Class 2 furcation defects were 

created at the buccal furcation of mandibular first molars. 16 weeks after creation of the defects, 

scaling and root planning were done. Sites were randomly selected to receive three weekly 

injections of simvastatin (0.5 mg) in methylcellulose gel and the contralateral side received 

placebo gel. Two months after the drug application animals were euthanized and block sections 

including teeth, surrounding tissues and lymph nodes were made. The specimens were 
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histologically analyzed. The results show that the buccal edentulous ridge thickness was greater in 

simvastatin group (29%). The length of new cementum in the intra bony defects was higher with 

simvastatin but the bone height loss in the interproximal and furcation defects were also high. New 

cementum formation was absent in the furcation regions. The study shows that multiple injections 

of simvastatin is not ideal for the treatment of intra bony or furcation defects in a periodontitis 

model. However, simvastatin showed the potential to augment bone thickness. 

Vaziri et al. (2007)41evaluated the effect of simvastatin in ovariectomized rats with ligature 

induced bone resorption in the mandible. 49 rats were selected and divided into 7 groups. group 1 

ovariectomized with simvastatin(106 M) , group 2 ovariectomized with simvastatin (3x107 M) , 

group 3 ovariectomized with simvastatin (107M) , group 4 ovariectomized with normal saline , 

group 5 ovariectomized alone, group 6 ligature induced bone resorption without ovariectomized , 

group 7 sham surgery. Simvastatin was sub-periosteally administered in the right first molar region 

twice a week. The animals was euthanized four week after placing the ligatures. Mandibles were 

radiographically and histologically analyzed. Bone density, bone loss and attachment loss were 

calculated. Histological analyses show lesser periodontal breakdown associated with the 

simvastatin groups. The bone loss was significantly lower in the simvastatin group compared to 

the control groups. From the study, the authors concluded that with proper drug delivery of statin, 

it can induce tissue regeneration in periodontal defects.  

Stein et al. (2005) 42 studied the effect of lower doses of simvastatin and cyclo-oxygenase synthase 

inhibitors on tissue inflammation and bone growth in rats and gene expression in mice. 30 animals 

were selected and divided into 6 groups. In each group, simvastatin was topically placed bilaterally 

in the following concentrations: 0.1 mg, 0.5 mg, 1 mg, 1.5 mg, 2.2 mg. Histometric analysis was 

done after 3, 7 and 24 days . 16 rats were selected and 1mg per kg dose of NS398 were intra 
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peritoneally injected for 7 days. Animals also received 0.5 mg simvastatin on one side and placebo 

on the other side. Half of the animals were sacrificed and histologically analyzed after 7 or 24 

days. There was a 45% increase in bone area where 0.5 mg simvastatin was injected. The clinical 

signs of inflammation was reduced. 0.1 mg simvastatin failed to show any significant stimulation 

of bone growth. NS 398 injected rats showed reduction in inflammation and bone growth. 

Procollagen, fibronectin and MMP13 genes were upregulated by simvastatin. In this study, they 

have concluded that 0.5 mg simvastatin can be used as an optimum dosage for reduction in 

inflammation without reducing the bone growth potential.  
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MATERIALS AND METHODS 

 

 The study was conducted in Department of Periodontics, KSR Institute of Dental Science 

and Research, Tiruchengode, Tamilnadu. The study protocol was analyzed and approved by the 

Institutional Ethical Review Board. The procedures, possible risks/discomforts and benefits were 

fully explained to the participants. Written and verbal informed consent was obtained from the 

subjects participating in the study. Thirty subjects were included in the study based on inclusion 

and exclusion criteria. This observation study was carried out for a period of 6 months. 

Both 1.2% Atorvastatin in situ gel 43 and 1.2% Rosuvastatin in situ gel were formulated at Sri 

Adichunchunagiri College of Pharmacy, Karnataka.  

 

PREPARATION OF 1.2% ROSUVASTATIN IN SITU GEL 44 

 

Pre-formulation studies: 45, 46 

Melting point determination and compatibility studies were performed as per the procedure. 

Melting point of pure drug was estimated by capillary method and the compatibility study was 

carried out by FT-IR to identify any possible incompatibility between drug and polymer used. 

 

Selection of Methyl cellulose concentration: 

Methyl cellulose solutions of various concentration ranging from 0.5-1.2 w/v % was prepared by 

cold process. The polymer was accurately weighed and was dissolved in distilled water with 

continuous stirring for 5 minutes. The mixture was kept undisturbed for 24 hours to allow complete 
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dissolution. The proper concentrations of methyl cellulose were selected on the basis of gelation 

temperature and gelation time. 

Preparation of in situ gel: 45 

The gel base was prepared by adding methyl cellulose to a solution of sodium citrate in distilled 

water with continuous stirring. It was kept to hydrate overnight. Drops of triethanolamine was 

added to 1.2% w/v Rosuvastatin dissolved in methanol and was mixed separately. This was added 

to polymer solution. Methylparaben and Propylparaben were used as preservatives the 

formulation. The formulation design of Rosuvastatin in situ gel was tabulated in Table 1. The 

optimum concentration of methyl cellulose was selected on the basis of gelation time and gelation 

temperature given in Table 2. 

 

Characterization of in situ gel formulation:  

 

Appearance:  

All prepared formulations were visually evaluated.45 

 

Gelling Capacity:  

To identify the compositions suitable for use as in situ gel, all formulations were evaluated for 

gelling capacity. A colored solution of the formulation was prepared. The gelling capacity was 

evaluated visually by placing 2 ml 1.2 pH buffer in a 10 ml test tube, maintained at 37±1°C 

temperature. To the buffer solution one milliliter of colored formulation solution was added. The 

formulation was converted into a stiff gel-like structure as soon as it comes into contact with 1.2 

pH buffer. The stiffness of formed gel determines the gelling capacity of the formulation and time 
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period for which formed gel remains as such. The gelling capacity of the formulation was graded 

in three categories based on the gelation time and the time taken for the formed gel to dissolve. 

 

pH measurement:   

pH was measured using a digital pH meter. 46 

 

Viscosity and rheological studies:  

A Brookfield digital viscometer (Model LVDV–E, USA) was used for the determination of 

viscosity and rheological properties of Rosuvastatin in situ gel. 47 

 

Gelation temperature:  

A 30 ml transparent vial containing 10 ml of the sample solution and a magnetic bead was placed 

in a low temperature digital water bath. A thermometer was also placed in the sample solution. 

The solution was continuously stirred and simultaneously heated at the rate of 1oC/m. Gelation 

temperature is the temperature at which the magnetic bead stopped moving due to the formation 

of gel. 

 

Gelation time:  

To estimate the gelation time 2ml of the prepared in situ gel formulation was placed in a 15 ml 

borosilicate glass test tube in water-bath of temperature 37±2oC. Gelation time was noted when 

the gel ceases to flow on inversion of the test tube. 
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Drug content analysis:  

The formulated gel weighing equivalent to 2 mg of drug was taken in a 100ml volumetric flask. It 

was lysed using 25 ml of medium (1.2 pH buffer) for 15 minutes. The clear solution was then 

diluted to 100 ml using the medium. 10 ml of this solution was separated and was again diluted to 

100 ml with the buffer solution. Aliquots were extracted from this solution. The absorbance of the 

solution was measured at 244 nm against 1.2 pH buffer using UV-Visible Spectrophotometer-

1800 (Shimadzu, Japan). Drug content was calculated from the calibration curve. 48 

 

Syringeability:  

To assess the syringeability of the formulations, 2ml each of the preparations were passed through 

a 5 ml syringe with 20 gauge needle. The solutions which easily passed through the syringe was 

termed as pass and the others termed as fail. 45 

 

Spreadability:  

Spreadability was determination by compressing the gel to uniform thickness between two glass 

slides by applying 1000 gm weight for 5 minutes. A weight of 50 g was then added to the pan. 

The time required to separate the two slides was used to calculate spreadability.  Spreadability 

(g.cm/s) (S) = M×L/T. Where T= time taken, L = length moved on the glass slide M = weight tied 

to upper slide. 47 

 

In vitro drug release studies:  

In vitro drug release Rosuvastatin from the in situ gel formulations was studied for the period of 8 

hours using cellophane membranes. 1.2 pH buffer solution was used as diffusion medium. 
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Cellophane membrane used in the study was pre-soaked in the diffusion medium overnight. A 

presoaked cellophane membrane was tied to one end of a glass cylinder containing 1ml of the 

prepared formulation. The membrane was tied so that it just touched the medium surface. A 

magnetic stirrer at 50rpm was used to stir the diffusion medium. At regular time intervals one ml 

of the sample was drawn out and was replaced by an equal volume of the receptor medium. The 

sample was analyzed spectrophotometrically at 244 nm. 47, 48 

 

Drug release kinetics:  

To understand the drug release kinetics of the Rosuvastatin in situ gel formulation, the drug release 

data were treated with zero order, first order kinetics and Higuchi equation. The release mechanism 

was understood by fitting the data to Korsmeyer-peppas equation  Mt / Ma = Ktn , where 'Mt / Ma 

is fraction of drug released at time 't', 'K' is kinetic constant and 'n' is release exponent which 

characterized the drug release mechanism. If the value of 'n' is less than 0.45 then it is considered 

as Fickian release, values more than 0.45 and less than 0.89 is considered as anomalous (non-

Fickian) transport and finally 'n' value greater than 0.89 follows super case-II release mechanism. 

47, 49 

 

Stability study:  

Stability study of optimized formulation was carried out at 25± 2 ºC/ 60 ± 5% and 40 ± 2 ºC/75± 

5% RH for a period of three months. During stability study in situ gel was analyzed for pH, 

viscosity, drug content and in vitro drug release. 49 
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Table no. 1. Composition design of various Rosuvastatin in situ gel formulations 

 

Table no.2. Gelation temperature and time of various Rosuvastatin in situ gel formulations 

Methylcellulose Conc. (%) Gelation temperature (oC) Gelation time (m) 

0.5 No gelation up to 45oC temperature --- 

0.6 No gelation up to 45oC temperature --- 

0.7 39 8 

0.8 37 7 

0.9 37 4 

1.0 32 4 

1.1 29 3 

1.2 26 2 

 

Batch 

Code 

Rosuvastatin 

(%w/v) 

Methyl 

cellulose 

(%w/v) 

Sodium 

citrate 

(%w/v) 

Methyl 

paraben 

(%w/v) 

Propyl 

paraben 

(%w/v) 

Tri 

ethanolamine 

Distilled 

water 

F1 1.2 0.5 0.1 0.15 0.02 Q.S Q.S 

F2 1.2 0.6 0.1 0.15 0.02 Q.S Q.S 

F3 1.2 0.7 0.1 0.15 0.02 Q.S Q.S 

F4 1.2 0.8 0.1 0.15 0.02 Q.S Q.S 

F5 1.2 0.9 0.1 0.15 0.02 Q.S Q.S 

F6 1.2 1.0 0.1 0.15 0.02 Q.S Q.S 

F7 1.2 1.1 0.1 0.15 0.02 Q.S Q.S 

F8 1.2 1.2 0.1 0.15 0.02 Q.S Q.S 
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IN VIVO ANALYSIS  

Source of data: 

 Thirty chronic periodontitis patients were selected from Department of 

Periodontics, K.S.R Institute of Dental Science and Research. The study protocol was approved 

by the Institutional Ethical Committee and Review Board. Written and verbal consent was 

obtained from the selected patients. All the patients included in the study satisfied the following 

inclusion and exclusion criteria. 

Inclusion criteria:  

1. Patient between age group of 20 – 40 years. 

2. Patients with pocket probing depth of 4-6mm in relation to maxillary or mandibular 

posteriors. 

3. Subjects who had not undergone any periodontal therapy, one year prior to the initiation 

of the study. 

Exclusion criteria:  

1. Smoker, pan chewer. 

2. Patients with systemic disease. 

3. Patients with history of scaling within 6 months from the commencement of study. 

4. Pregnant women. 

5. Patients who have received systemic antibiotics therapy in last 3 months.  

6. Patients requiring definitive surgical therapy. 

7. Any known allergic reaction  
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Design of the study: 

The study is designed to be a Double blind randomized controlled trial. The 30 subjects were 

divided into 3 groups of 10 each.  

Group A- Atorvastatin group was treated with subgingival delivery of Atorvastatin gel along with 

SRP.  

Group B- Rosuvastatin group was treated with subgingival delivery of Rosuvastatin gel along with 

SRP 

Group C- Control group was treated with SRP alone. 

ARMAMENTARIUM FOR INVIVO ANALYSIS:  

1. Mouth mirror 

2. Williams graduated periodontal probe 

3. Explorer 

4. Tweezer 

5. Cotton swabs 

6. Kidney tray 

7. Ultrasonic scalers 

8. Gracey curettes 

9. Gloves 

10. Face mask 

11. Coe- pack 

12. 2 ml syringe with blunt cannula  
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 ARMAMENTARIUM FOR RADIOGRAPHIC EVALUATION 

1. Intra - Oral periapical radiograph  (2 E Speed) 

2. Cone Locator 

3. X –Ray Holder 

4. Grid 

5. Examination Gloves 

6. X - ray Digitizer 

STENT PREPARATION 

Custom fabricated occlusal stents were used for the standardization of the clinical 

measurements. For fabrication of stents alginate impressions were made for each patient. Study 

models were prepared using type II dental plaster. After application of the separating medium, 

self-cure acrylic was moulded over the region of interest, covering the occlusal aspect as well as 

1/3 of the buccal and lingual surfaces of teeth .Grooves placed in an occluso-apical direction helped 

in reproduction of the clinical measurements without any errors. 

 

COLLECTION OF DATA: 

  Data comprised of clinical parameters like Plaque Index (PI), 50Gingival index (GI) 50 and 

pocket probing depth (PD) 51 and Clinical attachment level (CAL). 51 Clinical parameters were 

recorded at baseline, 28th day of gel placement and after 6 months. Gel placement is performed with 

a 21 gauge needle with blunt cannula. On an average 0.2 ml of gel was injected into the periodontal 

pocket. Coe pack dressing is applied. Radiographic assessment was done at baseline and after 6 

months. 
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 Plaque Index 

Plaque index was described by Silness and Loe in 1964 and modified by Loe in 1967. The scores 

and the interpretation of the plaque index are given below. 

 

All teeth were examined at four surfaces each (disto-facial, mesio-facial, facial and lingual).  

Calculation:  

  Plaque index per tooth              =          Total score /4 

  Plaque index per individual       =     Total PI per tooth / Total no. of teeth examined 

Interpretation: 

Excellent 0 

Good  0.1-0.9 

Fair 1.0-1.9 

Poor 2.0-3.0 

Scores                                                  Criteria 

    0 No plaque 

    1 A film of plaque adhering to the free gingival margin and adjacent area of the tooth. The 

plaque may be seen in situ only after application of disclosing solution or by using the probe 

on the tooth surface. 

   2 Moderate accumulation of soft deposit s within the gingival pocket, or the tooth and gingival 

margin which can be seen with the naked eye. 

   3 Abundance of soft matter within the gingival pocket and/or on the tooth and gingival 

margin. 
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Gingival index 

The Gingival Index (GI) was developed by Loe and Silness in 1963 and modified by Loe in 1967 

  

All teeth were examined at four surfaces each ( disto facial, mesio facial, facial and lingual).   

Calculation: 

  Gingival index per tooth              =          Total score /4 

  Gingival index per individual       =     Total GI per tooth / Total no. of teeth examined 

Interpretation: 

0.1- 1 Mild gingivitis 

1.1- 2    Moderate gingivitis 

2.1- 3    Severe gingivitis 

 

Probing Pocket Depth was measured using a Williams graduated periodontal probe. Probing 

pocket depth (PD) is measured as the distance from the gingival margin to the location of the tip 

of a periodontal probe inserted in the pocket with moderate probing force. Six measurements were 

Scores                                                  Criteria 

0 No inflammation 

1 Mild inflammation, slight change in color, slight edema, no bleeding on probing. 

2 Moderate inflammation, moderate glazing, redness, bleeding on probing. 

3 Severe inflammation, marked redness and hypertrophy, ulceration, tendency to 

spontaneous bleeding.  
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made per tooth and deepest point was recorded.  All clinical recordings were made at baseline, 28 

days and 6 months.51 

Clinical attachment level (CAL) is defined as the distance from the cemento-enamel junction 

(CEJ) to the location of the inserted probe tip. When the gingival margin is located on the anatomic 

crown the level of attachment is determined by subtracting from the depth of the pocket the 

distance from the gingival margin to the CEJ. If both are same, the loss of attachment is zero. 

When the gingival margin coincides with the CEJ, the loss of attachment equals the pocket depth. 

When the gingival margin is located apical to the CEJ, the loss of attachment is greater than the 

pocket depth and therefore the distance between the CEJ and the gingival margin is added to the 

pocket depth. 51 

RADIOGRAPHIC PROCEDURE 

Intra-oral periapical radiographs were taken using long cone paralleling angle technique. 

Study subjects were made to wear lead apron and thyroid collar before x – ray exposure. Subjects 

were then positioned upright in the chair with proper back support. The x ray unit settings for the 

Kvp, mA and tube head angulations were adjusted according to the region of interest. X rays were 

taken superimposed over a 1mm spaced grid along with the help of cone locator and x ray holder. 

The radiographs were then developed and digitalized. 

RADIOGRAPHIC PARAMETER 

Intra oral periapical radiographs were taken at baseline and 6 months after treatment. 

Digitalized radiographs were evaluated using Auto CAD 2015 software. 
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 PREPARATION AND ASSESSMENT OF ROSUVASTATIN IN SITU GEL 

                        

          FIGURE. 1                                                      FIGURE. 2 

  

        

    Preparation of the in situ gel 

             

 FIGURE.3                       FIGURE.4                FIGURE.5 

 

 

 

Accurately weighing Rosuvastatin 
Preparation of gel- base 

  Components used         Sequential addition of components. 
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 FIGURE.6    FIGURE.7   FIGURE.8 

 

 

 

             

 FIGURE.9        FIGURE.10   FIGURE.11 

 

 

 

         Constant stirring of constituents 

          Assessment of gelling capacity  
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 FIGURE.12        FIGURE.13    FIGURE.14 

 

 

 

      

          FIGURE.15    FIGURE.16 

 

 

    

        Drug content analysis using U-V spectrometry 

Assessment of viscosity and rheological properties using viscometer 
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     ARMAMENTARIUM 

 

FIGURE. 17 

 

FIGURE.18 

 

FIGURE. 19  
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        GROUP A 

 

       

   Pre-operative Photograph         Preoperative Radiograph      Probing Depth Measurement 

 

       

      Local Drug Delivery                Placing Periodontal Pack         Post-Operative-28 Days 

 

       

    Post-Operative-6 Months      Post-Operative Radiograph    Probing Depth Measurement 
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        GROUP B 

 

     

  Pre-Operative Photograph     Pre-Operative Radiograph     Probing Depth Measurement 

 

     

     Local Drug Delivery              Placing Periodontal Pack          Post-Operative-28 Days 

 

     

  Post-Operative-6 Months       Post-Operative Radiograph   Probing Depth Measurement 
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     GROUP C 

 

       

Pre-Operative Photograph       Pre-Operative Radiograph      Probing Depth Measurement 

 

    

Post-Operative-28 Days                 Post-Op- 6 Months             Probing Depth Measurement 

 

                                                      

         Post-Operative Radiograph 
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STATISTICAL ANALYSIS 

 The collected data was subjected to statistical analysis using SPSS version 17. Mean and 

standard deviation were calculated in each study group for pre-test and post-test values. The 

collected data was assessed for normality by Shapiro-Wilk test. Based on the distribution of data, 

the appropriate statistical test was used.  The mean PI,GI,PD,CAL, RD were compared between 

pre-test and post-test in each study group using paired t-test or Wilcoxon sign rank test within the 

group. The estimate of treatment effect between groups was done using ANCOVA. Repeated-

measures ANOVA was used to analyze the significance of changes in PI and GI over time between 

groups followed by post hoc Bonferroni test. 

ANOVA test: One-way analysis of variance  is a technique used to compare means differences 

between of three or more groups. In this analysis, the total variance in a set of data is divided into 

variation within groups and variation between groups. 

ANCOVA test: This analysis is used as a procedure for the statistical control of an uncontrolled 

variable in an experiment. The influence of the uncontrolled variable is usually removed by simple 

linear regression method and the residual sums of squares are used to provide variance estimates. 

 

Paired t test: Paired t test is used when the samples are dependent; that is, when there is only one 

sample that has been tested twice (repeated measures) or when there are two samples that have 

been matched or paired.  

 

P value: The P value or calculated probability is the estimated probability of rejecting the null 

hypothesis of a study question when that hypothesis is true. Differences between the two 

populations were considered significant when P < 0.05. 

http://en.wikipedia.org/wiki/Analysis_of_variance
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RESULTS 

In the present study, a Rosuvastatin in situ gel was formulated for local drug delivery .The 

drug is analyzed in vitro to study its properties. The drug was later delivered into periodontal 

pocket of patients diagnosed generalized chronic periodontitis and changes in clinical parameters 

are assessed.  

Pre-formulation studies: The melting point of Rosuvastatin was 156-158oC. FT-IR spectra 

studies showed that Rosuvastatin was compatible with the polymer. 

 

In vitro gelling capacity: Formulations F1 and F2 having lower concentrations of methyl cellulose 

displayed weakest gelation after 12-15 minutes and showed dispersion. Formulations F3 and F4 

showed gelation after 7-8 minutes but the formed gels were less stiff .Formulations F5, F6, F7 and 

F8 showed immediate gelation after 2-4 minutes and the formed gels were stiff and remained as 

such for extended periods of time. This could be attributed to the presence of higher concentrations 

of methyl cellulose. 

 

Characterization of in situ gels: Appearance, clarity, gelling capacity, pH, drug content, 

viscosity, syringeability and spreadability were determined. (Table 3) 

 

Appearance: Formulations F1-F4 with low concentrations of methyl cellulose (0.5%-0.9%) were 

clear. as the concentrations of methylcellulose increased from 0.9% to 1.2% in formulations F5-

F8 the gels appeared cloudier. 

 

pH measurement: The pH was found to be in the range of 5.6-6.0. 
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Drug content uniformity: The percentage of drug content was found to be in the range 97.83%- 

100.42%. 

 

Viscosity: Viscosities of prepared gels were between 320 to 590 cps. 

 

Rheological studies: Prepared gel showed shear thinning pseudoplastic behavior when subjected 

to analysis.  

 

Syringeability of in situ gel: Formulations F1-F5 passed the syringeability test when expelled 

from the syringe fitted with a 20 gauge needle. Formulations F6, F7 and F8 failed the syringeability 

test. 

 

Spreadability of in situ gel: Analysis showed that the gels had spreadability in the range of 17.44-

28.11 g.cm/s. 

 

In vitro drug release study: Formulations F1 to F4 released 96.32%, 94.11%, 89.88% and 87.33% 

of the drug respectively within 8 days. Formulations F5, F6, F7 and F8 showed 54.33%, 32.21, 

28.85% and 23.73% drug release respectively at the end of 8 days. F5 exhibited 50% drug release 

in a sustained manner at the end of 8 days, which was lower than F1, F2, F3 and F5 but higher 

than F6, F7 and F8; therefore F5 was selected as optimized formulation for periodontal treatment. 

 

Drug release kinetics: The result of in vitro release data showed that drug release followed first 

order kinetics, as the values for first order (0.975-0.997) are higher in comparison to zero order 

(0.498-0.784) and Higuchi model (0.921-0.954). The release exponent value (n) for all formulation 

was found in the range of 0.335-0.442, which indicated that the drug release followed Fickian 

diffusion mechanism, the data is shown in Table 4. 
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Stability study: The optimized formulation F5 was selected for short term stability. During 

stability study formulation F5 was analyzed for pH, viscosity, drug content and in vitro drug 

release and result showed no significant changes in any of these parameters. Thus, prepared 

formulation was stable throughout the study period; the data is shown in Table 5. 

 

In vivo Analysis. 

The clinical parameters used were plaque index (PI), gingival index (GI), probing depth (PD), 

clinical attachment level (CAL). The radiological parameter assessed is radiographic defect depth 

(RD). 

 

Table.6 and figure 1 shows the mean and standard deviation of the clinical parameters before and 

after treatment with Atorvastatin. 

The paired t test indicates that all the clinical parameters (PI, GI, PD, CAL) are statistically 

significant at baseline and six months for patients treated with Atorvastatin. (P value <0.05). The 

mean values of the clinical parameters indicates an improvement after the treatment. 

The paired t test indicates that the radiological parameter (RD) is not statistically significant at 

baseline and six months for patients treated with Atorvastatin. (P value >0.05).Only a negligible 

difference in the mean values is found after the treatment. 

Table.7 and figure 2 shows the mean and standard deviation of the clinical parameters before and 

after treatment with Rosuvastatin. 

The paired t test indicates that the clinical parameters (PD, CAL) are statistically significant at 

baseline and six months for patients treated with Rosuvastatin (P value <0.05). PI, GI and RD were 
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not statistically significant (P value >0.05). The mean values of the clinical parameters indicates a 

slight improvement after the treatment. 

The paired t test indicates that the radiological parameter (RD) is not statistically significant at 

baseline and six months for patients treated with Rosuvastatin (P value >0.05).Only a negligible 

difference in the mean values is found after the treatment. 

Table.8 and figure 3 shows the mean and standard deviation of the clinical parameters before and 

after treatment with scaling and root planing. 

The paired t test indicates that all the clinical parameters ( PD, CAL) are statistically significant at 

baseline and six months for patients treated with scaling and root planing (P value <0.05). PI, GI 

and RD were not statistically significant (P value >0.05). The mean values of the clinical 

parameters indicates a slight improvement after the treatment. 

The paired t test indicates that the radiological parameter (RD) is not statistically significant at 

baseline and six months for patients treated with SRP (P value >0.05). No difference in the mean 

values is found after the treatment. 

Figure 4 shows the comparison between the mean values of clinical parameters between the three 

groups before and after intervention.  

Table. 9 shows the comparison of the mean plaque index score between the three groups, at the 

end of the sixth months after controlling the baseline score.   

ANCOVA test has been employed to compare the mean plaque index score at the end of the sixth 

month after controlling the plaque index score before intervention.   
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The non-significant p-value (P value>0.05) of “before intervention” infers that initial plaque index 

score has no influence on the plaque index score at the end of six months.  

Further, the non-significant p-value (P value>0.05) of the “Group" infers that even after controlling 

the initial plaque level, the three groups are equally effective in reducing the plaque level. 

Table.10 shows the comparison of the mean gingival index score between the three groups, at the 

end of the sixth months after controlling the baseline score.   

ANCOVA test has been employed to compare the mean plaque index score at the end of the sixth 

month after controlling the gingival index score before intervention.   

The non-significant p-value (P value>0.05) of “before intervention” infers that initial gingival 

index score has no influence on the plaque index score at the end of six months.  

Further, the non-significant p-value (P value>0.05) of the “Group" infers that even after controlling 

the initial gingival index score level, the three groups are equally effective in reducing the score. 

Table.11 shows the comparison of the mean probing depth between the three groups, at the end 

of the sixth months after controlling the baseline score.   

ANCOVA test has been employed to compare the mean probing depth at the end of the sixth month 

after controlling the pocket depth before intervention.   

The significant P-value (P value<0.05) of “before intervention” infers that initial probing depth 

has influence on the probing depth at the end of six months.  

The significant P-value (P value>0.05) of the “Group" infers that after controlling the initial 

probing depth, the three groups are do not have the same effect in reducing the probing depth. 
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Table.12 shows the comparison of the clinical attachment level between the three groups, at the 

end of the sixth months after controlling the baseline score.   

ANCOVA test has been employed to compare the mean clinical attachment level at the end of the 

sixth month after controlling the clinical attachment level before intervention.   

The significant P-value (P value<0.05) of “before intervention” infers that initial clinical 

attachment level has influence on the clinical attachment level at the end of six months.  

The non-significant P-value (P value>0.05) of the “Group" infers that even after controlling the 

initial clinical attachment level, the three groups are equally effective in improving clinical 

attachment level. 

Table.13 shows the comparison of the radiographic defect depth between the three groups, at the 

end of the sixth months after controlling the baseline score.   

ANCOVA test has been employed to compare the mean radiographic defect depth at the end of 

the sixth month after controlling the radiographic defect depth before intervention.   

The significant P-value (P value<0.05) of “before intervention” infers that radiographic defect 

depth has influence on the radiographic defect depth at the end of six months.  

The non-significant P-value (P value>0.05) of the “Group" infers that even after controlling the 

initial radiographic defect depth, the three groups are equally effective in reducing radiographic 

defect depth. 

Table.14 shows repeated measures analysis of variance performed to assess the changes in plaque 

index in group A over the period of 6 months. The significant P value (P value<0.05) indicates 

that there is a statistically significant change in the plaque scores over time. 
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Table.15 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

plaque scores in group A. According to Bonferroni test, a significant difference (P value<0.05) 

was found between the plaque scores for Atorvastatin treated group at baseline and 28 days, 

baseline and 6 months, 28 days and baseline, and 6 months and baseline.  

Table.16 shows repeated measures analysis of variance performed to assess the changes in 

gingival index in group A over the period of 6 months. The significant P value (P value<0.05) 

indicates that there is a statistically significant change in the gingival scores over time. 

Table.17 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

gingival scores in group A. According to Bonferroni test, a significant difference (P value<0.05)  

was found between the gingival index scores for Atorvastatin treated group at baseline and 28 days 

and 28 days and baseline.   

Table.18 shows repeated measures analysis of variance performed to assess the changes in plaque 

index in group B over the period of 6 months. The significant P value (P value<0.05) indicates that 

there is a statistically significant change in the plaque scores over time. 

Table.19 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

plaque scores in group B. According to Bonferroni test, a significant difference (P value<0.05) 

was found between the plaque scores for Rosuvastatin treated group at baseline and 28 days, 28 

days and baseline, 28 days and 6 months and 6 months and 28 days.  

Table.20 shows repeated measures analysis of variance performed to assess the changes in 

gingival index in group B over the period of 6 months. The significant P value (P value<0.05) 

indicates that there is a statistically significant change in the gingival scores over time. 
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Table.21 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

gingival scores in group B. According to Bonferroni test, a significant difference (P value<0.05)  

was found between the plaque scores for Rosuvastatin treated group at baseline and 28 days, 28 

days and baseline, 28 days and 6 months and 6 months and 28 days.  

Table.22 shows repeated measures analysis of variance performed to assess the changes in plaque 

index in group C over the period of 6 months. The significant P value (P value<0.05) indicates that 

there is a statistically significant change in the plaque scores over time. 

Table.23 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

plaque scores in group C. According to Bonferroni test, a significant difference (P value<0.05) 

was found between the plaque scores for SRP treated group at baseline and 28 days, 28 days and 

baseline, 28 days and 6 months and 6 months and 28 days.  

Table.24 shows repeated measures analysis of variance performed to assess the changes in 

gingival index in group C over the period of 6 months. The significant P value (P value<0.05) 

indicates that there is a statistically significant change in the gingival scores over time. 

Table.25 shows Bonferroni adjustment for multiple comparisons used to analyze changes in 

gingival scores in group C. According to Bonferroni test, a significant difference (P value<0.05) 

was found between the gingival scores for SRP treated group at baseline and 28 days, 28 days and 

baseline, 28 days and 6 months and 6 months and 28 days.  
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Table 3: Characterization of various in situ gel formulations 

Formulation 

code 

Clarity Gelling 

capacity 

pH Viscosity 

(cps) 

Drug 

content 

(%) 

Syringeability Spreadability 

g.cm/s 

F1 Clear + 5.9 320 98.78 Pass 28.11 

F2 Clear + 5.8 350 99.72 Pass 27.90 

F3 Clear ++ 6.0 380 98.53 Pass 27.55 

F4 Clear ++ 5.8 410 100.42 Pass 24.12 

F5 Clear +++ 5.8 460 97.83 Pass 22.69 

F6 Cloudy +++ 5.8 530 98.89 Fail 19.73 

F7 Cloudy +++ 5.7 570 99.27 Fail 18.00 

F8 Cloudy +++ 5.6 590 98.74 Fail 17.44 

(+), gels after few minutes, dispersed rapidly; (++), gelation immediate, remains for few 

hours; and (+++), gelation immediate, remains for an extended period 

 

Table 4:  Release kinetic values for different in situ gel formulations 

Formulation 

Code 

Zero order First order Higuchi Korsmeyer/peppas model 

 R2 R2 R2 R2 n 

F1 0.672 0.992 0.921 0.981 0.411 

F2 0.717 0.975 0.933 0.960 0.336 

F3 0.562 0.989 0.945 0.958 0.349 

F4 0.784 0.997 0.929 0.981 0.418 

F5 0.498 0.988 0.954 0.966 0.335 

F6 0.629 0.994 0.940 0.978 0.392 

F7 0.597 0.986 0.924 0.972 0.442 

F8 0.762 0.993 0.942 0.982 0.362 
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Table 5: Results of short term stability studies of an optimized formulation F5 

Time 

Period 

 At 25±2 ºC/60±5%RH  At 40±2 ºC/75±5% RH 

pH Viscosity 

(cps) 

Drug 

content 

(%) 

% Drug 

release 

pH Viscosity

(cps) 

Drug 

content 

(%) 

% Drug 

release 

Initial 5.8 460 97.83 54.33 5.8 460 97.83 54.33 

1 month 5.8 460 97.82 54.00 5.7 461 97.81 53.47 

2 months 5.7 465 97.77 53.44 5.6 467 97.69 53.02 

3 months 5.7 468 97.74 52.76 5.6 470 97.58 52.14 

 

Table 6: Mean and standard deviation of the clinical parameter at baseline and at sixth month for 

patients treated with Atorvastatin (group A) 

 

   Paired Differences (Paired t test) 

Variable  baseline 6 months  95% Confidence 

Interval of the 

Difference 

  

 Mean SD Mean SD SE Lower Upper      t P value 

Plaque 

index 

1.66 .172 1.35 .136 .066 .162 .460 4.709 .001 

Gingival 

index 

1.65 .203 1.44 .184 .073 .041 .371 2.829 .020 

PD 5.50 .527 4.20 1.033 .258 1.416 2.584 7.746 .000 

CAL 6.50 .850 5.40 1.350 .300 1.021 2.379 5.667 .000 

RD 1.70 .483 1.60 .516 .180 -.506 .306 -.557 .591 
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Table 7: Mean and standard deviation of the clinical parameter at baseline and at sixth month for 

patients treated with Rosuvastatin (group B) 

 

Table 8: Mean and standard deviation of the clinical parameter at baseline and at sixth month for 

patients treated with scaling and root planing alone (group C) 

a. Wilcoxon Signed Ranks Test 

   Paired Differences(Paired t test) 

Variable  Baseline 6 months  95% Confidence Interval 

of the Difference 

  

 Mean SD Mean SD SE Lower Upper      t P 

value 

Plaque 

index 

1.51 .143 1.41 .143 .065 -.044 .250 1.589 .146 

Gingival 

index 

1.57 .194 1.42 .153 .080 -.030 .332 1.889 .091 

PD 5.70 .675 3.70 .675 .213 .817 1.783 6.091 .000 

CAL 6.60 .843 4.90 .994 .233 .572 1.628 4.714 .001 

RD 1.60 .516 1.70 .483 .100 -.126 .326 1.000 .343 

 Paired Differences(Paired t test) 

Variable Baseline 6 months  95% Confidence 

Interval of the 

Difference 

  

 Mean SD Mean SD SE Lower Upper t P value 

Plaque 

index 

1.52 .059 1.44 .131 .041 -.007 .179 2.087 .067 

Gingival 

index 

1.52 .099 1.45 .048 .036 -.007 .157 2.066 .069 

PD 4.90 .738 3.90 .738 .233 3.37 4.43  .002 a 

CAL 5.80 1.033 4.80 1.033 .327 4.06 5.54  .002 a 

RD 1.30 .483 1.30 .483 .153 .95 1.65  1.00 a 
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Table 9: Compares the mean plaque index scores between the three groups at the end of six months 

after controlling the baseline. 

 

   Adjusted for covariate ANCOVA 

Plaque 

index 

Mean SD Std. 

Error 

95% Confidence 

Interval 

Source F 

value 

P value 

Lower 

Bound 

Upper 

Bound 

Group A 1.3470 .13833 .048 1.241 1.439 Before 

intervention 

.133 .719 

Group B 1.4090 .14286 .046 1.319 1.506 Group 1.142 .335 

Group C 1.4390 .13144 .045 1.350 1.534  

 

Table 10: Compares the mean gingival index scores between the three groups at the end of six 

months after controlling the baseline. 

 

   Adjusted for covariate ANCOVA 

Gingival  

index 

Mean SD Std. 

Error 

95% Confidence 

Interval 

Source F value P value 

Lower 

Bound 

Upper 

Bound 

Group A 1.4400 .18367 .046 1.338 1.528 Before 

intervention 

.403 .531 

Group B 1.4210 .15293 .045 1.329 1.514 Group .126 .882 

Group C 1.4480 .04780 .046 1.359 1.548  
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Table 11: Compares the mean probing depth between the three groups at the end of six months 

after controlling the baseline. 

 

Table 12: Compares the mean clinical attachment level between the three groups at the end of six 

months after controlling the baseline. 

 

Table 13: Compares the mean radiographic defect depth between the three groups at the end of 

six months after controlling the baseline. 

   Adjusted for covariate ANCOVA 

RD mean SD Std. 

Error 

Lower 

Bound 

Upper 

Bound 

Source F value P value 

Group A 1.6000 .51640 .114 1.247 1.716 Before 

intervention 

26.751 .000 

Group B 1.7000 .48305 .112 1.422 1.883 Group .844 .441 

Group C 1.3000 .48305 .116 1.227 1.705  

   Adjusted for covariate ANCOVA 

PD Mean SD Std. 

Error 

Lower 

Bound 

Upper 

Bound 

Source F 

value 

P value 

Group A 4.2000 1.0328 .197 3.680 4.488 Before 

intervention 

22.827 .000 

Group B 3.7000 .67495 .204 2.990 3.830 Group 4.768 .017 

Group C 3.9000 .73786 .213 3.868 4.743  

   Adjusted for covariate ANCOVA 

CAL Mean SD Std. 

Error 

Lower 

Bound 

Upper 

Bound 

Source F value P value 

Group A 5.4000 1.34990 .226 4.739 5.666 Before 

intervention 

43.821 .000 

Group B 4.9000 .99443 .228 4.135 5.073 Group 2.614 .092 

Group C 4.8000 1.03280 .236 4.809 5.778  
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Table 14: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in PI over time in group A with Bonferroni adjustment for multiple comparisons. 

 

Table 15: Bonferroni adjustment for multiple comparisons used to analyze changes in plaque 

index scores in group A 

Plaque index Std. 

Error 

Sig. a 95% Confidence Interval for Difference a 

(I) (J) Lower Bound Upper Bound 

BL 28 days .053 .000 .181 .493 

6 months .066 .003 .117 .505 

28 days BL .053 .000 -.493 -.181 

6 months .049 1.000 -.170 .118 

6 months BL .066 .003 -.505 -.117 

28 days .049 1.000 -.118 .170 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

 

Group A  Repeated-measures analysis 

of variance (ANOVA) 

PI Mean Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval 

Greenhouse-Geisser 

Lower 

Bound 

Upper 

Bound 

F P value 

BL 1.66 .172 .055 1.535 1.781   

28 days 1.32 .091 .029 1.256 1.386 21.998 .000 

6 

months 

1.35 .138 .044 1.248 1.446   
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Table 16: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in GI over time in group A with Bonferroni adjustment for multiple comparisons. 

Group A Mean   Std. Error 95% Confidence Interval Greenhouse-Geisser 

Gingival 

index 

Std. 

Deviation 

Lower 

Bound 

Upper 

Bound 

F Sig. 

BL 1.65 .203 .064 1.501 1.791 13.444 .001 

28 days 1.34 .055 .017 1.301 1.379   

6 months 1.44 .184 .058 1.309 1.571   

 

Table 17: Bonferroni adjustment for multiple comparisons used to analyze changes in gingival 

index scores in group A 

Gingival index Mean 

Difference (I-

J) 

Std. Error Sig.a 95% Confidence Interval for 

Differencea 

(I) (J) Lower Bound Upper Bound 

BL 28 days .306* .052 .001 .153 .459 

6 

months 

.206 .073 .059 -.008 .420 

28 days BL -.306* .052 .001 -.459 -.153 

6 

months 

-.100 .053 .279 -.256 .056 

6 

months 

BL -.206 .073 .059 -.420 .008 

28 days .100 .053 .279 -.056 .256 

 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Bonferroni. 
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Table 18: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in PI over time in group B with Bonferroni adjustment for multiple comparisons. 

Group B Mean  Std. 

Error 

95% Confidence Interval Huynh-Feldt  

Plaque 

index 

Std. 

Deviatio

n 

Lower 

Bound 

Upper 

Bound 

F P value 

BL 1.51 .143 .045 1.410 1.614   

28 days 1.24 .077 .024 1.188 1.298 15.984 .002 

6 months 1.41 .143 .045 1.307 1.511   

 

Table 19: Bonferroni adjustment for multiple comparisons used to analyze changes in plaque 

index scores in group B 

 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Bonferroni. 

 

Plaque index Mean 

Difference (I-

J) 

Std. Error Sig.a 95% Confidence Interval for 

Differencea 

 (I)  (J)  Lower Bound Upper Bound 

BL 28 days .269* .041 .000 .150 .388 

6 

months 

.103 .065 .439 -.087 .293 

28 days BL -.269* .041 .000 -.388 -.150 

6 

months 

-.166* .032 .002 -.261 -.071 

6 

months 

BL -.103 .065 .439 -.293 .087 

28 days .166* .032 .002 .071 .261 
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Table 20: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in GI over time in group B with Bonferroni adjustment for multiple comparisons. 

Group B Mean  Std. 

Error 

95% Confidence Interval Greenhouse Geisser 

Gingival 

index 

Std. 

Deviation 

Lower 

Bound 

Upper 

Bound 

F P 

value 

BL 1.57 .194 .061 1.433 1.711   

28 days 1.23 .093 .029 1.164 1.298 15.537 .001 

6 months 1.42 .153 .048 1.312 1.530   

 

Table 21: Bonferroni adjustment for multiple comparisons used to analyze changes in gingival 

index scores in group B 

Gingival index Mean 

Difference 

(I-J) 

Std. Error Sig.a 95% Confidence Interval for 

Differencea 

(I) (J) Lower Bound Upper Bound 

BL 28 days .341* .052 .000 .223 .459 

6 months .151 .080 .091 -.030 .332 

28 days BL -.341* .052 .000 -.459 -.223 

6 months -.190* .046 .003 -.295 -.085 

6 months BL -.151 .080 .091 -.332 .030 

28 days .190* .046 .003 .085 .295 

 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no 

adjustments). 
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Table 22: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in PI over time in group C with Bonferroni adjustment for multiple comparisons. 

Group C Mean  Std. 

Error 

95% Confidence Interval Greenhouse Geisser 

Plaque 

index 

Std. 

Deviation 

Lower 

Bound 

Upper 

Bound 

F P value 

BL 1.52 .059 .019 1.483 1.567 26.104 .000 

28 days 1.27 .049 .016 1.236 1.306   

6 months 1.44 .131 .042 1.345 1.533   

 

Table 23: Bonferroni adjustment for multiple comparisons used to analyze changes in plaque 

index scores in group C 

Plaque index Mean 

Difference 

(I-J) 

Std. Error Sig.a 95% Confidence Interval for 

Differencea 

(I) (J) Lower Bound Upper Bound 

BL 28 days .254* .024 .000 .184 .324 

6 months .086 .041 .200 -.035 .207 

28 days BL -.254* .024 .000 -.324 -.184 

6 months -.168* .040 .007 -.284 -.052 

6 months BL -.086 .041 .200 -.207 .035 

28 days .168* .040 .007 .052 .284 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Bonferroni. 
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Table 24: Repeated-measures analysis of variance (ANOVA) to analyze the significance of 

changes in GI over time in group C with Bonferroni adjustment for multiple comparisons. 

Group C Mean  Std. 

Error 

95% Confidence Interval Huynh-Feldt 

Gingival 

index 

Std. 

Deviatio

n 

Lower 

Bound 

Upper 

Bound 

F P value 

BL 1.52 .099 .031 1.452 1.594 39.287 .000 

28 days 1.28 .040 .013 1.247 1.305   

6 months 1.45 .048 .015 1.414 1.482   

 

Table 25: Bonferroni adjustment for multiple comparisons used to analyze changes in gingival 

index scores in group C 

 

Gingival index Mean 

Difference  

(I-J) 

Std. Error Sig.a 95% Confidence Interval for 

Differencea 

(I)  (J) Lower Bound Upper Bound 

BL 28 days .247* .029 .000 .181 .313 

6 months .075 .036 .069 -.007 .157 

28 days BL -.247* .029 .000 -.313 -.181 

6 months -.172* .017 .000 -.210 -.134 

6 months BL -.075 .036 .069 -.157 .007 

28 days .172* .017 .000 .134 .210 

 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level.  
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Figure 1: Mean of the clinical variables before and after treatment with Atorvastatin 

 

 

Figure 2: Mean of the clinical variables before and after treatment with Rosuvastatin 
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Figure 3: Mean of the clinical variables before and after treatment with SRP 

 

 

Figure 4: Comparison between the three groups before and after intervention.  
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DISCUSSION 

 Periodontitis is a chronic inflammatory disease, which if left untreated may lead to 

irreversible destruction of periodontal tissues. 11 It involves recruitment of inflammatory cells, 

generation of cytokines and activation of osteoclasts leading to alveolar resorption as well as soft 

tissue attachment loss. 41 Statins (3-hydroxy- 3- methyl glutaryl coenzyme A reductase inhibitors) 

which are a widely used medication to prevent cardiovascular events, have been suggested to have 

a protective effect against periodontal infection. 5 While reducing the hepatic biosynthesis of 

cholesterol, statins display a spectrum of pleiotropic effects like, anti-inflammatory, 

immunomodulatory, formation of BMP-2, and promoting osteoblast differentiation and 

mineralization. 24, 36 With this study, we have attempted to determine the anti-inflammatory and 

bone anabolic effects of two statins when delivered locally.  

  The Plaque Index scores for Group A shows that there is a statistically significant 

difference in the values at baseline and 28 days (P value< 0.05) and baseline and 6 months (P 

value< 0.05). The values were not found to be statistically significant between 28 days and 6 

months (Table no. 15). ANOVA test shows that there is a statistically significant improvement is 

seen in plaque score (P value< 0.05) within Group A (Table no. 14). Group B shows statistically 

significant difference in plaque index scores at baseline and 28 days (P value< 0.05) and 28 days 

and 6 months (P value< 0.05). No statistically significant difference was found between 28 days 

and baseline (P value>0.05)   (Table no 19). There is a significant reduction in plaque score (P 

value< 0.05) within group B (Table no 18). In Group C there is a statistically significant 

improvement in plaque scores at baseline and at 28 days (P value< 0.05) and 28 days and 6 months 

(P value< 0.05). No statistically significant difference was seen between baseline and 6 months (P 

value>0.05) (Table no. 23). There is a significant reduction in plaque score (P value< 0.05) within 
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Group C (Table no. 22). The ANCOVA test employed to compare the mean plaque index score at 

the end of the sixth month after controlling the plaque index score before intervention infers that 

because of non-significant p-value (P value>0.05) initial plaque index score has no influence on 

the plaque index score at the end of six months. It also shows that the three treatment modalities 

have the same effect in reducing the plaque index scores (Table no. 9). These values indicate that 

the groups maintained comparable levels of oral hygiene throughout the course of study. This was 

in concordance with the study conducted by Pradeep et al. (2013).32 

 Gingival index scores for Group A indicates that there is a statistically significant 

difference in values at baseline and 28 days and (P value< 0.05) and no difference at baseline and 

6 months and 28 days and baseline (P value> 0.05) (table no. 17). There is a significant reduction 

in plaque score (P value< 0.05) within group A (Table no. 16). Group B shows statistically 

significant improvement in the gingival index scores between baseline and 28 days (P value< 0.05) 

and 28 days and 6 months (P value< 0.05) but no difference between baseline and 6 months (P 

value> 0.05) (Table no. 21). There is a significant reduction in plaque score (P value< 0.05) within 

Group B (Table no. 20). Gingival index scores for Group C shows statistically significant 

improvement between baseline and 28 days (P value< 0.05) and 28 days and 6 months (P value< 

0.05) but no difference between baseline and 6 months (P value> 0.05) ( Table no.25). Within 

Group C the scores were found to be statistically significant (P value< 0.05, Table no. 24). The 

ANCOVA test employed to compare the mean gingival index score at the end of the sixth month 

after controlling the gingival index score before intervention infers that because of non-significant 

P-value (P value>0.05) initial gingival index score has no influence on the gingival index score at 

the end of six months. It also shows that the three treatment modalities have the same effect in 

reducing the gingival index scores (Table no. 10). Atorvastatin and Rosuvastatin when 
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subgingivally delivered does not show any additional improvement in the inflammatory condition 

of the gingiva.  

 According to Pradeep et al. (2013)32 the mean probing depth for the test group treated 

with atorvastatin was 7.77± 1.30mm at baseline and 4.33±0.88mm at 6 months. The mean 

difference was 3.40 ± 0.56mm. There were statistically significant improvements (P value< 0.05) 

in the probing depth after a duration of 6 months. Our study yielded a mean probing depth of 5.50 

± 0.527mm at baseline and 4.20±1.0333mm at 6 months for the Atorvastatin treated group (Group 

A). The mean reduction was only 1.3 ± 0.4937mm. There is a significant difference in probing 

depths between baseline and 6 months in Group A (P value< 0.05, Table no.4). These values 

obtained are discordant with that stated by Pradeep et al. (2013).32 A recent study was conducted 

by Pradeep et al. (2015) 36 where chronic periodontitis was treated by subgingivally delivering 

Rosuvastatin. The probing depth evaluated at baseline and 6 months were 7.08± 0.74mm and 3.04± 

0.40mm respectively. The mean difference being 4.04 ± 0.34 mm. In the present study the probing 

depth measured for the Rosuvastatin group (Group B) at baseline was 5.70± 0.675mm at baseline 

and 3.70± 0.675 at 6 months. The mean reduction in probing depth was observed to be 2.0 ± 

0.0mm. There is a significant difference in probing depths between baseline and 6 months in Group 

B (P value< 0.05, Table no.7). The values presented in this study is dissimilar to that of Pradeep 

et al. (2015).36  

 In a study performed by da Cruz et al. (2008), 52 chronic periodontitis patients were treated 

with SRP. Clinical parameters were analyzed at baseline and 3 months. The mean probing depth 

at baseline was reported as 5.72 ± 1.13mm at baseline and 5.00± 1.29mm after 3 months. The 

mean reduction in probing depth was calculated as 0.78± 0.19mm. Similar results were 

demonstrated by Badersten et al. (1981), 53 Wennström et al. (2005), 54 Eren et al. (2002), 55 
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Lindhe et al. (1982)56 and Kahl et al. (2007).57The third group in our study (Group C) where 

SRP alone was performed for the treatment of chronic periodontitis presented with a probing depth 

of 4.90± .738mm at baseline and 3.90 ± 0.738 mm at 6 months. There is significant difference in 

probing depths between baseline and 6 months in Group C (P value< 0.05, Table no.8).ANCOVA 

test employed to compare the mean probing depth at the end of the sixth month after controlling 

the pocket depth before intervention shows that initial probing depth has influence on the probing 

depth at the end of six months (P value<0.05) and that the three treatment modalities do not have 

the same effect in reducing the probing depth (P value>0.05) (Table no. 11) 

 According to Pradeep et al. (2013)32 the mean Clinical Attachment Level was 7.03±1.43 

mm and 2.83 ± 0.87 mm at the baseline and 6 months respectively. The mean difference was found 

to be 4.20 ± 0.60mm. Our study yielded a CAL of 6.500.850mm and 5.40± 1.350mm at baseline 

and 6 months respectively for Group A. The mean reduction stood at 1.10 ± 0.50mm. There is a 

significant difference in CAL between baseline and 6 months in Group A (P value< 0.05, Table 

no.6). These values obtained are discordant with that stated by Pradeep et al. (2013). 32 A recent 

study was conducted by Pradeep et al. (2015) 36 where chronic periodontitis was treated by 

subgingivally delivering Rosuvastatin. The CAL was 6.27± 0.63 and 1.97±0.46 mm at baseline 

and 6 months respectively. The mean reduction was 4.20± 0.17 mm. In the present study, Group 

B showed that the CAL were 6.60±0.843 and 4.90 ± 0.994 at baseline and 6 months respectively. 

The mean reduction was 1.7 ± 0.151 mm. There is a significant difference in CAL between 

baseline and 6 months in Group B (P value< 0.05, Table no.7).  The values presented in this study 

are dissimilar to that of Pradeep et al. (2015).36 In a study performed by da Cruz et al. (2008), 52 

chronic periodontitis patients were treated with SRP. Clinical parameters were analyzed at baseline 

and 3 months. The CAL at baseline was 4.49± 0.7mm and at 3 months it was 3.28±0.54mm. The 
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mean difference in CAL was 1.21±0.29mm. Similar results were demonstrated by Badersten et 

al. (1981), 53 Wennström et al. (2005), 54 Eren et al. (2002), 55 Lindhe et al. (1982)56 and Kahl 

et al. (2007).57 The third group in our study (Group C) where SRP alone was performed for the 

treatment of chronic periodontitis, the CAL at baseline and 6 months were 5.80± 1.0333 mm and 

4.80 ± 1.033mm respectively. The mean reduction in CAL was 1.0 ±0.0mm. There is significant 

difference in CAL between baseline and 6 months in Group C (P value< 0.05, Table no.8). 

ANCOVA test employed to compare the mean CAL at the end of the sixth month after controlling 

the CAL before intervention shows that that initial CAL has influence on the probing depth at the 

end of six months (P value<0.05) and that the three treatment modalities have the same effect in 

reducing the CAL (P value>0.05) (Table no. 12). 

 According to Pradeep et al. (2013),32 the reduction in Radiographic Defect Depth was 

noted as 1.64± 0.14mm. Our study yielded a difference in the radiographic defect depth of only 

1.00±0.033 mm in Group A. There is no significant difference in RD between baseline and 6 

months in Group A (P value> 0.05, Table no.6).  These values obtained are discordant with that 

stated by Pradeep et al. (2013).32 A recent study was conducted by Pradeep et al. (2015) 36 where 

chronic periodontitis was treated by subgingivally delivering Rosuvastatin. The mean reduction in 

radiographic defect depth was 2.23±0.32mm.  In the present study, (Group B) the radiographic 

defect depth showed a mean difference of -1±0.033mm between baseline and 6 months. There is 

no significant difference in RD between baseline and 6 months in Group B (P value> 0.05, Table 

no.7).  The values presented in this study is dissimilar to that of Pradeep et al. (2015).36   The 

third group in our study (Group C) where SRP alone was performed for the treatment of chronic 

periodontitis, there was no difference in RD at baseline and 6 months. There is no significant 

difference in RD between baseline and 6 months in Group C (P value> 0.05, Table no.8). 
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ANCOVA test employed to compare the mean RD  at the end of the sixth month after controlling 

the RD before intervention shows that that initial RD has influence on the probing depth at the end 

of six months (P value<0.05) and that the three treatment modalities have the same effect in 

reducing RD (P value>0.05)( Table no. 13). 

 The mean reduction values for Probing depth and CAL for groups A and B were 

comparable to that of group C in the present study as well as the studies conducted by da Cruz et 

al. (2008),52 Badersten et al. (1981), 53 Wennström et al. (2005), 54 Eren et al. (2002),55 Lindhe 

et al. (1982)56 and Kahl et al. (2007).57 This suggests that Atorvastatin and Rosuvastatin delivered 

locally did not present with any benefit in the overall treatment outcome. 

 The findings of this study are also in disconcordance with the studies conducted by Mundy 

et al. (1999) 31 who reported the anabolic effects of statins on bone, Luan et al. (2003) 28 who 

studied the statin induced inhibition of MMPs from macrophages, Vaziri et al. (2007) 41 who 

demonstrated the protective features of statin on periodontal attachment apparatus, Fajardo et al. 

(2010) 24 who investigated the effect of atorvastatin on alveolar bone loss and tooth mobility and 

Thylin et al. (2002) 34 who showed that statins can induce bone apposition on murine calvaria.  

 The results of our study affirms the findings of Saver et al. (2007). 25 According to them 

the hypothesis that statin use ameliorates the course of chronic periodontitis is unfounded. Maritz 

et al. (2001) 29 also gave a similar result when they experimented on rodents to study the effect of 

statins on bone mineral density. They were unable to provide any sound evidence to demonstrate 

that statins have a beneficial effect on bone health. Cunha-Cruz et al. (2006)8 could not 

demonstrate the association of statin therapy to the rate of tooth loss. Saxlin et al. (2009) 11 were 

also unable to find a strong link between statin therapy and the inflammatory state of periodontal 

tissues.  



Summary and Conclusion 

 

76 
 

SUMMARY AND CONCLUSION 

 The present study was conducted at the Department of Periodontics at KSR Institute of 

Dental Science and Research. 30 patients diagnosed with chronic periodontitis (AAP classification 

1999) were selected for the study following inclusion and exclusion criteria. The aim of the study 

was to evaluate the clinical effectiveness of Rosuvastatin in comparison with Atorvastatin in the 

treatment of chronic periodontitis.  

 The subjects were divided into three groups of ten each. Plaque index, gingival index, 

probing depth, clinical attachment level and radiographic defect depth were assessed. After oral 

prophylaxis, Group A received Atorvastatin gel and group B, Rosuvastatin gel. The subjects were 

recalled after 28 days and 6 months for evaluation.  

 From the findings of the study, we elucidate that treating chronic periodontitis with 

subgingivally delivered Atorvastatin and Rosuvastatin as an adjunct to scaling and root planing 

did not demonstrate any positive results clinically as well as radiographically.  

The following conclusions are drawn from the results of the current study: 

1. Statistically significant changes are observed in the plaque and gingival index scores within 

the three groups whereas there are no statistically significant differences between the 

groups.  

2. Probing depth and CAL show only marginal improvement 6 months after treatment with 

Rosuvastatin, Atorvastatin and SRP. 

3. Radiographic defect depth remains unchanged before and after treatment with 

Rosuvastatin, Atorvastatin and SRP. 
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 However, we were unable to correlate the clinical improvements in PI, GI, PD and CAL 

with the local delivery of Rosuvastatin and Atorvastatin as similar values could also be obtained 

after treatment with SRP alone. Even though a wealth of literature is available to support the bone 

anabolic effects and anti-inflammatory effects of Atorvastatin and Rosuvastatin, we were unable 

to demonstrate them in our study as the number of patients in this study was relatively small. 

Hence, the results should be interpreted with caution. Sampling of subjects with further advanced 

periodontal disease would have certainly resulted in larger co-variance. In addition, we have used 

a low dose of Atorvastatin (1.2%) and Rosuvastatin (1.2%). Higher concentrations and multiple 

applications of the drugs would have resulted in a greater degree of resolution of inflammation and 

bone formation giving a better clinical and radiographic outcome. 

  Keeping in mind the numerable research demonstrating the pleiotropic effects of statins 

further research need to be conducted on the effectiveness of in situ gel systems for the local drug 

delivery of statins. Ongoing and future investigations in this area should focus on establishing the 

molecular basis for the treatment of periodontal disease with statins by designing more stringently 

controlled interventional studies. 
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ANNEXURE 1 

 

INFORMATION SHEET 

 

We are conducting a study on CLINICAL EFFECTIVENESS OF SUBGINGIVALLY 

DELIVERED ROSUVASTATIN IN COMPARISON WITH ATORVASTATIN IN THE 

TREATMENT OF CHRONIC PERIODONTITIS 

The identity of the patients participating in the research will be kept confidential 

throughout the study. In the event of any publication or presentation resulting from the research, 

no personally identifiable information will be shared.  

Taking part in the study is voluntary. You are free to decide whether to participate in the 

study or to withdraw at any time; your decision will not result in any loss of benefits to which 

you are otherwise entitled.  

The results of the special study may be intimated to you at the end of the study period or 

during the study if anything is found abnormal which may aid in the management or treatment.  

 

 

  

Name of the patient                                                                    Signature / Thumb impression  

 

 

Name of the investigator                                                                          Signature  

Date 
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                                               ANNEXURE 2 

                                        INFORMED CONSENT FORM 

Clinical effectiveness of subgingivally delivered Rosuvastatin in comparison with Atorvastatin in 

the treatment of chronic periodontitis. 

Name:                                       Age/Sex                                Op.No:                   Date: 

Address: 

I, _________________ aged ____________ have been informed about my role in the study. 

1.  I agree to give my personal details like name, age, sex, address, previous dental history 

& the details required for the study to the best of my knowledge. 

2. I will co-operate with the dentist for my intra oral examination & extra oral examination. 

3. I will follow the instructions given to me by the doctor during study. 

4. I permit the dentist to take photos, intraoral radiographs & I accept to undergo procedures 

that are required for the study. 

5. If unable to participate into study for reasons unknown, I can withdraw from the study. 

In my full consciousness & presence of mind, after understanding all the procedures in my 

own language, I am willing & give my consent to participate in this study. 

Name of the patient:                                                                     Name of the investigator:                                                                      

 

Signature/Thumb impression                                                                   Signature 
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                                                CLINICAL PROFORMA                                        No:  

 

Name:                                                                                   Ph. No:                                          

Age/sex:                                                                               Op No: 

Address:                                                                               Date: 

 

 

 

Chief Complaint: 

 

 

 

Medical History: 

 

 

 

Dental History: 

 

 

 

Family History: 

 

 

 

Personal History: 
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Plaque index : 

At baseline 
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28 days 
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6 months 
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Gingival Index  

At baseline 
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28 days 
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6 months 
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Probing pocket depth (in mm)       

 

TOOTH NUMBER 

PROBING DEPTH 

BASELINE 6 MONTHS 

   

                    

 

CAL (in mm)     

   

 

TOOTH NUMBER 

CAL 

BASELINE 6 MONTHS 

   

                

 

Radiographic measurement (in mm)         

              

 

TOOTH NUMBER 

RADIOGRAPHIC DEFECT DEPTH 

BASELINE 6 MONTHS 
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