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Abstract 20 

Objective: The objectives of this study were to develop two biodegradable periodontal 21 

chips containing Salvadora persica or Benzyl isothiocyanate (BITC) extract and 22 

evaluate its clinical effectiveness in managing periodontitis. Methods: Chips were 23 

formulated from Salvadora persica, Benzyl isothiocyanate (BITC) and chitosan; 24 

twelve patients with periodontal pockets measuring ≥5 mm participated in this study. 25 

Overall, 240 periodontal pockets were evaluated. All patients were treated with full 26 

mouth scaling and root planning (SRP) at baseline. Periodontal pockets were divided 27 

into four groups. One of which is the control group, while group two received plain 28 

chitosan chip. Group three received chips containing Salvadora persica extract, and 29 

group four received chips containing BITC. Plaque index (PI), bleeding on probing 30 

(BOP), periodontal probing pocket (PPD) depth, and clinical attachment levels (CAL) 31 

using acrylic stents were recorded at days 0 and 60 only. Results: Data were 32 

statistically analysed; Chi-square t-test and an ANOVA were used. Results showed 33 



 

 

significant improvement in plaque index, bleeding on probing, and reduction in 34 

periodontal pocket depth in all four groups (p<0.05). The gain in clinical attachment 35 

level was significantly higher (p<0.005) among the group receiving Salvadora 36 

persica chips compared to the control and other chip-treated groups. Conclusion: 37 

Periodontal chips containing S. persica can be used as adjuncts to treat patients with 38 

periodontitis. 39 

Keywords: Chitosan; Periodontal chip; Miswak extract; Benzyl isothiocyanate; 40 

Periodontitis. 41 

 42 

Advances in Knowledge: 43 

• The use of Miswak-based periodontal chips has shown a significant decrease 44 

in bleeding on probing (BOP), plaque index (PI), and periodontal pocket depth 45 

(PPD). Furthermore, they have shown a more significant rise in clinical 46 

attachment level (CAL) in comparison to the control group.  47 

• The results indicate that using Miswak-based periodontal chips might be a 48 

beneficial additional method for treating patients with periodontitis, especially 49 

during follow-up appointments for maintenance. The available data supports 50 

the efficacy of Miswak-based therapies in enhancing periodontal health and 51 

justifies the need for more investigation into their therapeutic capabilities in 52 

periodontal care. 53 

 54 

Application to Patient Care: 55 

• The Miswak-based periodontal chip is sourced locally, made with natural 56 

ingredients, and offers a cost-effective alternative to PerioChip®. Research 57 

shows that Miswak reduces plaque, improves gingival health, and promotes 58 

wound healing.  59 

• Likewise, the biodegradable chip, containing thymoquinone, has shown 60 

promising results in reducing plaque, improving gingival health, and 61 

promoting wound healing. This suggests Miswak-based periodontal chips as a 62 

viable and economical alternative for managing periodontal disorders. 63 

 64 



 

 

Introduction 65 

Periodontitis is an inflammatory condition that affects the periodontium, which is the 66 

supporting structure of the teeth. It goes beyond the gingiva and causes damage to the 67 

connective tissue that holds the teeth in place. The bacteria found in dental plaque are 68 

commonly acknowledged as the primary cause of inflammatory periodontal 69 

diseases.1,2 Traditionally, periodontal therapy aims to modify the periodontal 70 

environment to create conditions that facilitate the removal of dental plaque by 71 

patients. 72 

 73 

Treatment routines include providing oral health guidance to achieve sufficient oral 74 

hygiene, performing scaling to remove plaque and tartar, correcting any faulty dental 75 

restorations, doing root planing to smooth the tooth roots, and surgically addressing 76 

pockets or anatomical flaws.3 Nevertheless, as knowledge and understanding of the 77 

bacterial causes of periodontal disease have grown, the use of antibacterial medicines 78 

has become a crucial component of periodontal treatment.4 Moreover, the care of 79 

periodontitis involves preventing the further decline of periodontal support by 80 

eradicating certain pathogenic bacteria present in the periodontal pocket. This can be 81 

achieved through the process of mechanical scaling and root planning (SRP). 82 

However, the depth of the periodontal pockets can lead to significant differences in 83 

the efficiency of SRP. This highlights the importance of using antimicrobial 84 

medicines with these procedures to better manage periodontitis.5 Antimicrobial drugs 85 

can be transported to affected areas through either systemic or local application.6 The 86 

periodontal pockets serve as a natural liquid enclosure filled with gingival crevicular 87 

fluid, facilitating convenient access for the introduction of delivery devices. The 88 

gingival crevicular fluid serves as a vehicle for the medicine to be discharged and 89 

distributed throughout the periodontal pocket. The aforementioned features render the 90 

periodontal pocket an ideal location for the administration of medication via a 91 

localised sustained-release delivery system. 92 

 93 

PerioChip® is an innovative biodegradable delivery system designed to reduce pocket 94 

depth in chronic periodontitis. It is intended to be used as an adjunct treatment with 95 

SRP.7 The chip is a compact, orange-tan, rectangular object with one end rounded, 96 

designed to be put into periodontal pockets. The weight of each PerioChip® is 97 

approximately 7.4 mg and it contains 2.5 mg of chlorhexidine gluconate, which is an 98 



 

 

antimicrobial agent. The chlorhexidine gluconate is held in a biodegradable matrix 99 

made of hydrolysed gelatin that is cross-linked with glutaraldehyde. Multiple studies 100 

have demonstrated the clinical efficacy of dental practitioners and their patients in 101 

effectively managing periodontitis over an extended period of time.8–10 Nevertheless, 102 

the utilisation of PerioChip® has demonstrated little negative consequences in 103 

previous instances. This may be attributed to the primary constituent, namely 104 

chlorhexidine gluconate. This hypothesis is substantiated by the observation of brown 105 

discoloration of teeth, certain restorative materials, and mucosa, as well as the 106 

presence of a bitter taste. Additionally, in some cases, the use of chlorhexidine in 107 

mouth rinses has been associated with the sloughing of oral mucosa.11–13 In order to 108 

mitigate these detrimental effects, numerous researchers are currently exploring the 109 

potential utilization of natural products, such as plant extracts and herbs, as viable 110 

alternatives. Previous studies have examined the efficacy of plant extracts and herbs 111 

such as Myrtus communis,14 Arnica montana, and Hamamelis virginiana against 112 

periodontopathic bacteria, revealing their potential antibacterial activity.15,16 113 

 114 

Salvadora persica is an evergreen tree with medicinal properties that has been utilised 115 

for over ten centuries by various populations, particularly Islamic communities 116 

residing in Arabia, India, and Africa. Many products have been developed from this 117 

medicinal tree, such as toothbrushes made from the roots and small branches of this 118 

tree. Miswak (Miswak, Sewak, Siwak) is a chewing stick obtained from the roots 119 

of the S. persica tree, otherwise known as the Arak tree or Peelu tree. According to 120 

research findings, S. persica has been found to contain substances with plaque-121 

inhibiting properties and antibacterial effects against various cariogenic bacteria 122 

commonly present in the oral cavity.16 The therapeutic applications of S. persica have 123 

been identified in dental hygiene products such as toothpaste, mouth rinses, and 124 

endodontic irrigation solutions.17 The steam-distillable oil derived from the root of S. 125 

persica consists of 10% benzyl nitrate and 90% Benzyl isothiocyanate (BITC).17 It 126 

exhibits a diverse array of bactericidal properties.16–19 127 

 128 

BITC is a naturally-occurring compound found in plant tissue. The compound is 129 

present in Indian cress (Tropaeolum majus L.), garden cress (Lepidium sativum L.), 130 

and significant quantities can be found in cruciferous vegetables such as cabbages, 131 

Brussels sprouts, cauliflower, and broccoli.20  132 



 

 

 133 

Chitosan has gained more attention as a carrier for medication delivery because of its 134 

stability, ability to break down naturally, lack of toxicity, and impressive 135 

characteristics in adhering to mucus and improving permeability.13,21 There is 136 

currently a lack of research studies investigating the potential development of a 137 

periodontal chip incorporating S. persica (Miswak) for the treatment of chronic 138 

periodontitis. The objective of this study is to develop a periodontal chip that 139 

incorporates S. persica and assess the efficacy of a biodegradable periodontal chip, 140 

that contains S. persica in a chitosan base, as a targeted drug delivery system for the 141 

treatment of periodontitis. 142 

 143 

Materials and Method 144 

Study Design 145 

A clinical trial investigation, lasting for 60 days, was conducted at the Faculty of 146 

Dentistry, Universiti Teknologi MARA Shah Alam. The study was randomised and 147 

single-blind. The ethics committee approved the research approach involving human 148 

subjects (600-RMI (5/1/6/01)), with all participants providing written informed 149 

consent to participate in the research endeavour. The study is comprised of two 150 

distinct components: a laboratory process and a clinical trial. The laboratory 151 

technique includes the manufacture of periodontal chips, while the clinical trial 152 

involves the implementation of periodontal therapy and the insertion of the chips.  153 

 154 

Study Populations 155 

A total of twelve male individuals diagnosed with periodontitis, ranging in age from 156 

35 to 56 years (with a mean age of 41.8 ± 5.6), were selected to participate in this 157 

randomised clinical trial. All participants had at least four nonadjacent teeth with 158 

periodontal pockets measuring ≥ 5 mm. A total of 1656 periodontal pockets were 159 

assessed, but only 240 periodontal pockets with a measurement of ≥ 5 mm were 160 

identified and analysed. The exclusion criteria for patients consisted of a medical 161 

history of systemic disease that could potentially affect the progression of periodontal 162 

disease or necessitate prophylactic antibiotics prior to dental treatment, recent use of 163 

antibiotics or any form of periodontal treatment within the previous three months, the 164 

presence of overhanging restorations, pregnancy, smoking habits, and allergy to S. 165 

persica. The clinical trial was registered in the international database (Current 166 



 

 

Controlled Trials Limited) Registration no: ISRCTN, ISRCTN 29742423. DOI 167 

10.1186/ISRCTN29742423. 168 

 169 

Laboratory Procedure 170 

Preparation of S. persica Extract 171 

The S. persica (Miswak) sticks utilised in this study were bought from a local store in 172 

Malaysia, specifically AL KHAIR, B.NO.AK. The material was subsequently crushed 173 

into nanoparticle powder utilising a Hammer Mill blender. The particle size of the 174 

powder was analysed using the Master sizer 2000 instrument in order to verify the 175 

particle size. The powder was subsequently extracted using ethanol. A total of 200 176 

grams of S. persica powder resulted in a yield of 15 grams of dry extraction. 177 

 178 

Preparation of the Biodegradable Chitosan Chip 179 

A solution containing 1% acetic acid was prepared by adding it to 2.5 grams of 180 

chitosan powder obtained from Sigma Germany. The mixture was allowed to stand 181 

overnight. Subsequently, it was dissolved in water and subjected to sonication to 182 

achieve a uniform mixture, which was then put into specially designed rectangular 183 

glass molds that were lined with aluminum foil. After being let to dry overnight at 184 

room temperature, the resulting film was divided into small rectangular chips 185 

measuring 0.5 x 0.5 sq cm and having a thickness of 0.16 ± 0.02 mm. Subsequently, 186 

the chips were enveloped with aluminum foil and stored in aseptic vials at ambient 187 

temperature.22 188 

 189 

Preparation of S. persica Chips Containing Biodegradable Chitosan 190 

The S. persica (2.5 mg; 100%w/w) was fragmented and mixed with chitosan that had 191 

been steeped in 1% acetic acid overnight. Both components were subjected to 192 

sonication to produce a uniform combination and then transferred into a specially 193 

designed rectangular glass mold that was lined with aluminium foil. Following an 194 

overnight drying period at room temperature, the resulting film was divided into small 195 

rectangular chips of 0.5 x 0.5 square centimetres. A content uniformity test was 196 

conducted on a few randomly selected chips to confirm the precise amount of 197 

medication delivered in each chip. Subsequently, the chips were transferred into 198 

aseptic vials and stored at ambient temperature. The identical protocols were 199 



 

 

replicated using 0.25 mg of BITC, which was obtained from Sigma Germany. This 200 

was done to fabricate chitosan chips that incorporate the active component S. persica.  201 

 202 

In Vitro Release Study 203 

A ‘vial’ method was utilised for the in vitro release study. Ten chips made of S. 204 

persica, measuring 0.5 x 0.5 sq cm and with a thickness of 0.16 ± 0.02 mm, were 205 

inserted into glass vials. Each vial contained 5 mm of phosphate buffer saline. At 206 

intervals of 2 to 6 hours, samples (1.0 ml) were periodically taken. Additionally, 207 

samples were taken at 1, 2, 3, 5, 7, 9, 11, and 15 days. Each time, the sample was 208 

replaced with fresh phosphate buffer saline to ensure that there was enough media for 209 

proper breakdown. The samples were examined utilising a spectrophotometer set at a 210 

wavelength of 350 nm. The concentration of S. persica was determined using the 211 

calibration curve established in phosphate buffer saline. An in vitro release was 212 

constructed from the data obtained.22 213 

 214 

Clinical Trial 215 

Before commencement of the clinical trial, patients were given a subject information 216 

sheet to explain the research procedures in detail, including using training model to 217 

show how the chips will be inserted (Figure 1A) and each patient signed a consent 218 

form. An alginate impression was taken for both arches, and a soft transparent acrylic 219 

stent was constructed. The acrylic stent was used to precisely identify the specific 220 

location and ensure consistent measurements were taken at each visit (Figure 1B). At 221 

first, the examination involves a comprehensive assessment of the periodontal 222 

condition. All patients underwent for full mouth scaling and polishing. They were 223 

also given instructions to follow a normal and effective oral hygiene regimen that 224 

includes brushing. A sole examiner (M.A.I), who was uninformed of the therapies 225 

administered to each participant, conducted all clinical measurements. The clinical 226 

parameter was measured on day 0 and day 60 after treatment. 227 

 228 

Plaque index (PI),23 bleeding on probing (BOP),24 and the periodontal probing pocket 229 

depth (PPD) were all assessed using a UNC periodontal probe, while the presence or 230 

absence of BOP was categorised as 0 or 1. BOP received a favorable rating if 231 

bleeding manifested within 20 seconds following pocket probing. 232 

 233 



 

 

Following the collection of baseline measures, all study pockets underwent root 234 

planing using Gracey curettes (Hu-Friedy, Chicago, IL, USA) under local anaesthesia. 235 

The procedure was performed by a single investigator (A.A.K.). 236 

In addition, chips were administered inside the periodontal pockets following SRP in 237 

groups 2, 3, and 4 (Figure 1C). 238 

Prior to baseline, the 240 periodontal pockets were randomised into four groups. 239 

Group 1:- (control group):- Consisted of 60 sites, received SRP alone.  240 

Group 2:- Consisted of 60 sites, received SRP with chitosan chip insertion. 241 

Group 3:- Consisted of 60 sites, received SRP followed by S. persica chip insertion. 242 

Group 4:- Consisted of 60 sites, received SRP followed by insertion of the chip 243 

containing BITC. 244 

 245 

Patients underwent examination 48 hours after the insertion of chips for evaluation. 246 

Patients were advised to refrain from using dental floss, mouth rinses, or oral 247 

irrigation devices for a duration of 10 days in order to prevent any movement of the 248 

chip throughout the study period. On day 14, patients were recalled for second chip 249 

insertion, and the PI and BOP were checked. All the clinical parameters were re-250 

recorded on the last day of a clinical trial (day 60). CAL was measured by comparing 251 

the PPD before and after treatment. A reduction in the PPD indicated a gain in CAL 252 

and an increase will denote worsening of the PPD. CAL is measured by subtracting 253 

the distance between the cementoenamel junction and the free gingival margin from 254 

the PPD value.25 255 

 256 

Intra-examiner Agreement 257 

Measurements of PLI, BOP, and PPD were used to calibrate the examiners internally. 258 

A total of 180 sites were assessed on a single patient, and the data was documented. 259 

After two hours, the examiner proceeded to re-measure the 180 pockets. The 260 

measurements were replicated twice on the identical patient. Data were inserted into 261 

Statistical Package for Social Science (SPSS), and Cohen’s kappa coefficient was 262 

used. The analysis result was Kappa = 0.81 (p<0.001), which shows almost perfect 263 

agreement. 264 

 265 



 

 

Statistical Analyses 266 

Mean values per patient of the clinical parameters were ascertained for every 267 

treatment group at the examination. Updates in the clinical parameters were computed 268 

for each site in test and control groups. Updates in PLI, BOP, PPD, and CAL between 269 

baseline and day 60 were analysed among the treatment groups. The data was 270 

gathered and analysed using SPSS Version 26.0; statistical significance of differences 271 

was tested with a paired sample t-test, Chi-square and one-way ANOVA. Significance 272 

was accepted at the probability level p<0.05. 273 

 274 

Results 275 

In Vitro S. persica Release Study 276 

An in vitro release research is crucial since it has the ability to forecast and replicate 277 

in vivo settings. Figure 2 depicts the progressive and continual release of S. persica 278 

over a span of 11 days. Starting from day 11, the discharge from the S. persica chip 279 

steadily decreases till day 15. At the conclusion of this time frame, there was a 280 

complete release of drugs, totalling 100%. This finding forms the rationale for re-281 

inserting the periodontal chip after the 15th day. 282 

 283 

Mean PI Pre and Post Treatment 284 

Each of the four groups showed a decrease and enhancement in the number of sites 285 

with evident supragingival PI, before and after the therapy. The groups treated with S. 286 

persica, BITC, and chitosan chips exhibited a notable enhancement in PI after the 287 

therapy. However, the PI for the control group did not show a significant change 288 

before and after treatment, with a p-value of less than 0.05 (Table 1). 289 

 290 

Mean BOP Pre- and Post-Treatment 291 

Regarding BOP, there was a notable improvement in all groups after therapy. The 292 

improvements in BOP were somewhat uniform across all groups after two months, 293 

with a p-value of 0.05 (Table 2). 294 

 295 

Mean PPD Pre- and Post-Treatment 296 

The average periodontal pocket was measured before and after the treatment. The 297 

findings demonstrated statistically significant reductions (PPD) after SRP across all 298 

four groups (p=0.01). Table 2 displays the average differences in PPD before and 299 



 

 

after therapy. Each group experienced a significant change in PPD after a duration of 300 

two months (p=0.01). After two months, the PPD decreased to 4.52 mm in the group 301 

treated with SRP alone. In the group receiving SRP combined with chitosan, the PPD 302 

reduced to 5.27 mm. Similarly, the SRP combined with S. persica chip group showed 303 

a reduction to 5.60 mm, while the SRP combined with BITC chip group had a 304 

reduction to 4.63 mm. These measurements were compared to the pre-treatment 305 

records. The average reductions in PPD were as follows: 0.82 mm for the group that 306 

received SRP alone, 1 mm for the group that received SRP in combination with 307 

chitosan, 1.55 mm for the group that received SRP in combination with S. persica, 308 

and 1.27 mm for the group that received SRP in combination with the BITC chip. The 309 

group that received SRP plus the S. persica chip demonstrated more noticeable 310 

improvements in PPD, as indicated in Table 3, in comparison to the other groups. 311 

 312 

The Measurement of Clinical Attachment Levels (CAL) 313 

The findings indicated an increase in CAL within all four groups. The group treated 314 

with S. persica demonstrated a notably greater improvement, exhibiting the highest 315 

gain of 1.52 mm (Figure 3). This was followed by the BITC group, which showed a 316 

gain of 1.25 mm. The chitosan group displayed a gain of CAL of 1.00 mm, while the 317 

control group had a gain of 0.82 mm.  318 

 319 

Discussion 320 

The objective of our research was to develop and assess a biodegradable chip that 321 

contains an extract from the S. persica plant in a chitosan basis. This chip is intended 322 

to be used as a targeted medication delivery system for the treatment of periodontitis. 323 

The roots of the S. persica have been demonstrated to possess an antimicrobial 324 

effect.11 The primary antibacterial component found in S. persica extracts is BITC. 325 

 326 

The utilisation of S. persica extracts and commercially synthesised BITC exhibited a 327 

rapid and robust bactericidal effect against oral pathogens implicated in periodontal 328 

disease, as well as various Gram-negative bacteria.17 Moreover, S. persica has 329 

demonstrated its efficacy as an anti-inflammatory and antioxidant agent through 330 

multiple trials, exhibiting therapeutic properties.26 It modifies the structure of nitric 331 

oxide synthase isoforms and reduces the levels of pro-inflammatory cytokines such as 332 

IL-1, IL-6, IL-8, TNF, and IFN.27,28 Additionally, it enhances the anti-inflammatory 333 



 

 

and antioxidant effects at the site of inflammation.17 These characteristics prove that 334 

S. persica extracts may have an important role in the management and progression of 335 

periodontal disease. 336 

 337 

Prior research has demonstrated that including a biodegradable chlorhexidine chip as 338 

an adjunct to treatment resulted in significant enhancements in probing depth and 339 

attachment level, in comparison to using SRP alone.29,30 The present study 340 

demonstrated the noticeable impact of the treatments on all groups. Specifically, the 341 

group receiving SRP plus S. persica chip exhibited a greater decrease in PPD 342 

compared to the other groups. The reduction in PPD (1.55 mm) seen in this group was 343 

more substantial compared to prior studies4,18 using SRP and other chips like 344 

chlorhexidine chips. The findings were consistent with studies conducted by 345 

researchers22,29,30 who utilised periodontal chips containing chlorhexidine as a local 346 

delivery method for treating periodontitis. These previous studies demonstrated that 347 

when a biodegradable chlorhexidine chip is utilised as an adjunct to conventional 348 

periodontal therapy, it leads to critical enhancements in periodontal probing depth and 349 

attachment level compared to SRP alone. In addition, they found that the clinical sign 350 

of periodontitis also significantly improved when a periodontal chip is used as an 351 

adjunct compared to SRP alone. The current study observed a significant 352 

improvement in CAL gain in the group treated with S. persica chips, as compared to 353 

the other groups. This phenomenon may arise from the cumulative influence of the 354 

antibacterial properties resulting from the controlled release of S. persica and 355 

chitosan, or potentially from the synergistic interactions among the constituents of S. 356 

persica. The study aims to utilise a concentration of 2.5 mg, which is consistent with 357 

the concentration found in chlorhexidine chips. In contrast, a dosage of 0.25 mg of the 358 

BITC was employed. It can be speculated that increase in the concentration of BITC 359 

may yield for more favourable outcomes. Results showed the improvement in 360 

gingival inflammation throughout the study, as evidenced by the significant changes 361 

in BOP before and after treatment in all groups. These findings are consistent with the 362 

results of several prior studies.22,30 363 

 364 

Noticeable alterations in visible plaque were observed in all treatment groups that 365 

were administered chips, except for the control group that solely underwent SRP. 366 

These changes were observed both before and after the treatment. One of the 367 



 

 

limitations of this study is the inability to compare it with chlorhexidine chips due to 368 

financial constraints, as the acquisition of chlorhexidine chips was deemed costly. 369 

Additional research is required to evaluate the efficacy of the chips through an 370 

extensive clinical trial, enhance the concentration of BITC, and conduct a 371 

comparative analysis with chlorhexidine chips that are currently available in the 372 

market. Moreover, periodontal chips containing S. persica can be used on the same 373 

appointment for SRP or during periodontal maintenance appointments. Based on the 374 

findings of this study, it can be concluded that the utilisation of periodontal chips 375 

made from S. persica and BITC, incorporated in a chitosan base for targeted drug 376 

delivery, offers clinical advantages. These chips can be effectively used as an adjunct 377 

to conventional SRP in the treatment of patients with periodontitis. Significant 378 

changes in visible plaque were found before and after treatment in all treatment 379 

groups that received chips except the control group, which received SRP alone. 380 

Periodontal chips containing S. persica can be used on the same appointment for SRP 381 

or during periodontal maintenance appointments. In view of this research, the 382 

periodontal chips formulated from S. persica and BITC incorporated in chitosan base 383 

as a target drug delivery provide clinical benefits achieved with these chips as an 384 

adjunct to conventional SRP in the management of periodontitis patients. 385 

 386 

Conclusion 387 

Based on the findings of this study, it can be concluded that the utilisation of 388 

periodontal chips derived from S. persica and BITC integrated into a chitosan base as 389 

a means of targeted drug delivery offers clinical advantages. These chips can be used 390 

as an adjunct to conventional SRP in the treatment of patients with periodontitis. 391 

 392 
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Table 1: The variations in PI that were observed between the groups before and after 504 

treatment. Every value is expressed as the mean difference, which is statistically 505 

significant at the level of p<0.05. 506 

Type of 

Treatment 

Visit N Pearson Chi-

Square 

df Significance 

Control Pre-Treatment 60 0.292 1 NS 

Post-Treatment  

Chitosan Pre-Treatment 60 0.031 1 S 

Post-Treatment  

Salvadora 

persica 

Pre-Treatment 60 0.026 1 S 

Post-Treatment  

BITC Pre-Treatment 60 0.009 1 S 

Post-Treatment  

507 



 

 

Table 2: Mean BOP before and after treatment. The mean difference is statistically 508 

significant at the p<0.05 level for all values. 509 

Type of Treatment       Visit                N          Pearson Chi-Square      df   510 

Significance 511 

Control Pre-Treatment 60 0.024 1 S 

Post-Treatment  

Chitosan Pre-Treatment 60 0.008 1 S 

Post-Treatment  

Salvadora 

persica 

Pre-Treatment 60 0.024 1 S 

Post-Treatment  

BITC Pre-Treatment 60 0.009 1 S 

Post-Treatment  

 512 



 

 

Table 3: Mean of PPD Pre- and Post-Treatment. All values are expressed as mean 513 

difference is significant at (p<0.05) level. 514 

 515 

  516 

 

Treatment Visit N Mean 
(pre & 
post) 

Mean 
difference 

(pre & 
post) 

SD T-
statisti

cs 

P-value Significance 

 

Control 

 

Pre-
treatme

nt 

 

60 

 

5.52 

 

0.82 

 

0.567 

 

11.152 

 

 

0.001 

 

S 

Post-
treatme

nt 

4.52 

Chitosan Pre-
treatme

nt 

60 6.08 1.00 0.759 10.204 

 

0.001 S 

Post-
treatme

nt 

5.27 

Salvadora 
Persica 

Pre-
treatme

nt 

60 7.15 1.55 0.891 13.473 

 

0.001 S 

Post- 
treatme

nt 

5.60 

BITC Pre-
treatme

nt 

60 5.90 1.27 0.594 10.281 0.001 S 

Post- 
treatme
nt 

4.63 
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 518 

 519 

Figure 1: A: Picture showing the insertion of the Miswak chip into the pocket on a 520 

Frasaco model for patient dental education, demonstration and simulation model. B: 521 

Method of measuring periodontal pocket using acrylic stent pre and post treatment. C: 522 

Insertion of the a Miswak chip inside the periodontal pocket of a patient. 523 

 524 

A 
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 525 

Figure 2: Research on the release of drugs by S. persica in vitro. 526 

 527 

Figure 3: Comparative analysis of CAL gain in four groups measured in millimetres. 528 


