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A1: Title of Innovation: Formulation and Utilization of Autologous Fibrin Glue for closure of Periodontal Flaps 

Category: Tick the appropriate box:
Oral hygiene education and motivation       , Diagnostic      ,    Therapeutic √  , Others  
Brief the concept as structured abstract:
Background: Fibrin glue has shown to be a pioneering remedy to overcome the inconvenience of suturing. Autologous products reduce the risk of contamination and immunological responses compared to commercially available fibrin glue. Hence using autologous fibrin glue as a tissue sealant in periodontal flap closure would be of added value for a predictable outcome. 
Methods: Total of 17 patients diagnosed with stage III periodontitis in the age group of 18 to 60 years (37.0±5.41; males-13, females- 4) with PPD of ≥ 6mm and CAL of ≥5mm in at least two quadrants were categorized into test group (autologous fibrin glue) and control group (4-0 silk sutures). Autologous fibrin glue (AFG) was developed from patient’s blood and used for the approximation of the periodontal flap. Primary outcome measures (modified gingival index, early wound index and interleukin 1 beta) and secondary outcome measures (oral hygiene index, plaque index and visual analog scale) were recorded at baseline, 1, 2, 3 and 4 weeks. 

Results:  The sites treated with AFG showed appreciable clinical outcomes in terms of periodontal flap closure and healing compared with 4-0 silk sutures. Improvement in clinical parameters was seen in both groups. However, the test group showed a statistically significant reduction in all the clinical parameters. 

Conclusion: AFG showed promising results as an alternative to sutures. This is an excellent beginner in the era of sutureless periodontal flap surgery in terms of effective adhesive & healing properties and could prove to be a boon to surgeons.
A2: Need / primary objective for the innovation: (50-100 words)
The success of surgical outcome is influenced by the appropriate wound closure and stabilization of wound margins in their desired position. Sutures are essential for bringing about a primary union between the flap margins and establishing optimum healing and a healthy dentogingival junction. However, suturing is time-consuming, requires technical proficiency, may get infected with scarring and entails a further visit for their removal for which surgeons are in pursuit of a substitute.
Though commercial FS is available as a substitute; it is manufactured from either a single donor or multiple donors leading to possibility of cross-contamination, anaphylaxis owing to the presence of bovine thrombin. Also its high-cost factor and single-serving nature limits its use. Hence the need of this innovation was to formulate and utilize the autologous fibrin sealant for wound healing; more so to aid in the periodontal flap closure and healing. 
A3: Conceptualization of the innovative idea: (50-100 words)
The risk of transmitting infectious agents through sutures or commercially available fibrin sealants has prompted the conceptualization and development of autologous FS. It is prepared from patient’s blood. Therefore, there is minimal risk of disease transmission and cost-effective than commercial products. 

Literature search does not show any clinical human trial in the field of periodontics using autologous fibrin glue (AFG) as a tissue sealant in periodontal flap closure. Hence this innovative idea was conceptualized, into the first of its kind attempt to formulate and utilize AFG for closure of periodontal flaps. 
i. Is it the modification of existing idea? (Mention the reference and add the reference)
Though this is the modification of the already existing commercially available fibrin sealants, it is for the first time fibrin glue is formulated autologously and primarily utilized for the periodontal flap closure.

1. Pulikkotil SJ, Nath S. Fibrin sealant as an alternative for sutures in periodontal surgery. J Coll Physicians Surg Pak. 2013;23:164-5. PMID: 23374528.

2. Spotnitz WD. Fibrin sealant: The only approved hemostat, sealant, and adhesive- a laboratory and clinical perspective. Int Sch Res Notices. 2014;203943. doi.org/10.1155/2014/203943.

3. Thompson DF, Letassy NA, Thompson GD. Fibrin glue: a review of its preparation, efficacy, and adverse effects as a topical hemostat. Drug Intell Clin Pharm. 1988;22:946-52. doi: 10.1177/106002808802201203.

4. Alston SM, Solen KA, Sukavaneshvar S, Mohammad SF. In vivo efficacy of a new autologous fibrin sealant. J Surg Res. 2008 May 1;146:143-8. doi: 10.1016/j.jss.2007.08.006.

5. Pini Prato GP, Coltellini P, Agudio G, Clauser C. Human fibrin glue versus sutures in periodontal surgery. J Periodotol. 1987;58:426-31. doi.org/10.1902/jop.1987.58.6.426.
6. Barbosa MD, Gregh SL, Passanezi E. Fibrin adhesive derived from snake venom in periodontal surgery. J Periodotol. 2007;78:2026-31. doi: 10.1902/jop.2007.070005.
7. Burnouf Radosevich M, Burnouf T, Huart JJ. Biochemical and physical properties of a solvent‐detergent‐treated fibrin glue. Vox Sang. 1990;58:77–84. doi: 10.1111/j.1423-0410.1990.tb02066.x.
ii. Is it de novo Innovation? (Completely new) No
A4: Stepwise procedural steps of innovation (250 words).
(Add diagrams/figures, if necessary, JPEG format 300 dpi)

Autologous fibrin glue preparation 

Total 15ml of patient’s blood was drawn by venous puncture. Out of which, 10ml was used for preparation of fibrinogen and 5ml for thrombin preparation. (Figure 4)
In 10 ml of blood, 1ml heparin was added and centrifuged for 30 min at 1200g to obtain platelet-poor plasma (PPP). To which, 4ml of protamine sulphate  was added and centrifuged at 1000g for 5 min. Following, the plasma was decanted and the remaining precipitate was dissolved in 0.2M sodium citrate (37°C, pH 7.4) 5ml of blood was drawn into untreated tube, without disturbing for 30mins, then placed in centrifuge and spun for 12mins at 3600 rpm. The supernatant was collected as autologous thrombin and mixed with 0.25ml of 10% CaCl2. Followed by the addition of 1ml of autologous thrombin to the autologous fibrinogen, resultant AFG was obtained. 
A5: Clinical Applications of the innovation (100 words).
Before surgery, patients were advised for a routine haemogram. Surgical debridement was done first for the control side to avoid the carry-across effect of FG. Further, the control and test procedures were performed with a washout period of 15 days.

Following local anesthesia, a full-thickness mucoperiosteal flap was reflected, exposed roots were thoroughly debrided and irrigated with saline. In the control site, the periodontal flap was approximated with interrupted 4-0 silk suture and a periodontal dressing was placed. (Figure 2) In the test site, AFG was used for approximation of periodontal flap. (Figure 3) Thereafter, the tissues were kept in position with a mild pressure using wet gauze for 30 – 60 seconds. Persistence of bleeding, stability of tissues after repositioning the flap was observed with subsequent placement of periodontal dressing. 

All patients were prescribed a course of antibiotics Amoxicillin – LB (500 mg) thrice daily for 5 days, analgesic combination of Ibuprofen (400 mg) and Paracetamol (500 mg) thrice daily for 3 days and chlorhexidine digluconate (0.2%) mouthrinse (twice daily for 2 weeks). Every patient was verbally instructed along with written post-operative instructions. Post one week, the periodontal dressing and sutures were removed and the area was irrigated with saline. 

A6: Who would benefit from this innovation and how? (50 -100 words).
Both the clinician and the patient are benefitted with this innovation applied in periodontal flap surgery. The infection due to sutures, the cost effectiveness, the trauma due to suturing, the autologous nature of the product (no scope for any cross reaction or side effects), a recall for suture removal and the pain during suture removal are few of the factors the patient will be benefitted over the conventional sutures which translates to the clinicians benefits. As patient satisfaction, less chances of infection, a recall visit for suture removal and also clinical expertise of the clinician in suturing techniques are some ways the clinician is benefitted.
A7: What is the novelty of your innovation? (50 Words)
Autologous fibrin glue has many advantages over sutures and commercially available sealants. It provides early hemostasis and enhanced wound healing due to reduced trauma during fixation as compared to the sutures hence being an innovative approach and alternative to sutures for periodontal flap closure.
A8: Probable shortcomings of innovation; whether it can be overcome or not (100 words)
Procurement is time consuming and technique sensitive. The quantity of the product also is variable limiting its utilization in larger fields which may require larger quantities of blood. It can be overcome by developing a faster process of procurement and delivery system and modifications in the process of procurement can be incorporated to procure larger quantities of the material. 
A9: What were the hurdles faced? (50 to 100 words)
The procurement required  expertise and had a learning curve in procuring standardized quality and quantity of the material. It was also a time consuming procedure.
A10: Mention the Approximate cost incurred.
An amount of 10,000 Rs was incurred for the current preliminary innovative project. However the modifications and development of this project to make it surgeons’ user friendly would require additional funds.
A11:  Any funding obtained; mention the resource - attach the relevant information.
No
A12: Has it been published/under publication: Yes under publication
If yes,
i. Add the PDF document of published paper and indicate the indexing status of publication; pub med, Google scholar, Scopus etc.

ii. Communication letter if under publication. Attached
If yet to be published Award by BAP has to be Acknowledged .
A13:  Patent. Is it obtained/applied - attach the relevant information.
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