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INTRODUCTION 

Any strand of material used to ligate blood 

vessels or tissues is referred to as a "suture." Dental 

suturing's main goal is to position surgical flaps securely 

to encourage optimal healing that is through primary 

intention and also support tissue margins while they heal 

to avoid dead space, and to lessen postoperative 

discomfort. Inadequate suturing can result in flap 

skipping, necrosis of bone, pain, and a delayed healing 

of the wound. 

.
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RECENT ADVANCES 

In an effort to personalise and enhance the 

functional outcome of sutures, there has been a recent 

growth in the development of novel sutures with 

additional properties, such as those modified with 

antimicrobial agents, bioactive molecules like DNA, 

drugs, antibodies, proteins, and silver. 

Antimicrobial suture  

Polyglactin 910 or PLGA are absorbable, synthetic 

braided suture suture coated with Triclosan an 

antimicrobial agent which helps in significant 

reduction in postoperative pain and capacity to inhibit 

bacterial colonisation.1 By directly binding to the 

FabI protein (enoyl-acyl carrier protein reductase), 

triclosan prevents bacteria from producing fatty acids. 

It has bacteriostatic activity at low concentrations 

(0.025 to 1.000 mg/ml) and bactericidal activity at 

high concentrations (7.5 to 8.0 mg/ml).2  

The methods for incorporating antimicrobial 

compounds on sutures includes Dip coating method, 

Surface modification, Blending and compounding 

method.3  

Dip-coating, which involves submerging 

sutures in a solution containing antimicrobials and 

polymeric coating agents (such as PLGA, PVA, and 

PLLA) for a predetermined amount of time to allow 

the coating agents to physically adhere to the sutures. 

Surface modification and compound immobilisation, 

in which the suture surface is altered via plasma 

treatment, radiation, or chemical grafting to introduce 

a functional group in order to facilitate the formation 

of covalent bonds that will facilitate the 

immobilisation of an antimicrobial compound. And 

blending and compounding, in which antimicrobial 

agents are combined with suture materials before the 

antimicrobial suture is synthesised. The 

electrospinning technique was used in this approach 

to create very thin fibres (micro or nano scales).3 The 

most popular technique for incorporating bioactive 

molecules onto sutures among these is the dip-

coating approach because it is less expensive and 

technically challenging than other methods of drug 

elution and fabrication and does not alter the 

mechanical properties of sutures.4 

Commercially available Anti-microbial suture 

Suture type Triclosan 

based suture 

Chlorohexidine 

based suture  

Brand name 

& 

Manufacturer 

VICRYL Plus 

- Ethicon Inc

PDS Plus - 

Ethicon Inc 

MONOCRYL 

Plus - Ethicon 

Inc 

Petcryl Plus - 

Futura 

Surgicare Pvt 

Ltd 

Trisorb Plus- 

SamYang 

Biopharmaceuticals 

Corp 

Monosorb Plus- 

SamYang 

Biopharmaceuticals 

Corp 

Neosorb Plus- 

SamYang 

Biopharmaceuticals 

Corp 

The development of antimicrobial sutures has utilised 

a variety of antimicrobial substances, including 

antiseptics, natural products, antibiotics, 

nanoparticles, and biotechnological products. 

Antimicrobial suture (Triclosan based)- VICRYL 

Plus - Ethicon Inc 

Source-https://dentalstall.com/shop/ethicon-vicryl-

plus-3-0-absorbable-violet-braided-suture-vp-2401/ 

Antiseptic based suture 

Povidone iodine & chlorhexidine are 

some antiseptic based suture materials. Iodine has 

been added to sutures either by itself or in 

combination with other antiseptics, allowing 
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povidone-iodine to work by oxidising reactive 

molecules on bacterial membranes and deactivating 

enzymes in the respiratory electron transport system. 

Thus, preventing the growth of S. aureus and E. coli.5 

Chlorhexidine also an antiseptic agent and sutures 

coated with chlorhexidine exhibit bactericidal 

activity against S. epidermidis and E. coli.6 

Octenidine, an antiseptic, and octenidine coating 

sutures have antimicrobial effects for up to 9 days. 

Octenidine interacts with membrane cardiolipin, 

disrupts the structure of the bilayer, and causes 

cytoplasmic leakage and effective against Multiple 

drug resistance bacteria.7  

Natural product based material 

Several natural products, including 

grapefruit seed extract, aloe vera, chitosan, turmeric, 

clove oil, and eugenol, have been investigated for 

suture coating helps in reducing the bacterial count at 

the site of suture.8 Also, suture coated with Chitosan 

has 14 days of antimicrobial effect and inhibit S. 

aureus and E. coli.9  

Nano particle based suture 

Non-resorbable polyamide suture 

(nylon suture) coated with Poly-

(diallyldimethylammonium chloride) (PADMAC) 

with silver nano particle capped to it used as an 

antimicrobial agent that helps in inhibiting S. aureus 

and E. coli. The negatively charged silver nano 

particle binds to the positively charged PDMAC, 

reducing bacterial adhesion to the sutural surface.10  

Antibiotic based suture 

Sodium hydroxide and 

Sulfamethoxazole trimethoprim11, Gentamicin and 

Silver12, Ciprofloxacin coating using blending 

approach to the Polycarolactone suture (PCL) 

produced antimicrobial activity against S. aureus & 

E. coli for 5 days13

Drug eluting suture 

Sutures have undergone changes over time that 

have enhanced tissue integrity, the immune system's 

response, and the healing process. Antibiotics, 

anaesthetics, anti-inflammatory drugs, or analgesics 

can be delivered directly and effectively into the 

wound area by the suture. These sutures are typically 

referred to as drug delivery sutures or drug eluting 

sutures. Utilizing controlled release systems to 

produce high drug concentrations at the wound area 

is the main goal of using sutures.14  

Drug-eluting sutures are generated using a variety of 

techniques, such as electrospinning,15 grafting,16 or 

coating the suture surface with a dip method.17 

The difficulty in creating a drug-eluting suture is 

obtaining the necessary drug concentration and 

potency without affecting the mechanical properties. 

This is possible by enhancing polymer degradation 

and controlled drug release strategies.  

The antimicrobial efficacy increased with drug 

concentration in braided silk sutures coated18 with 

Tetracycline or a combination of levofloxacin 

hydrochloride and poly (e-caprolactone), which are 

more effective against E. coli than S. aureus.19 Also, 

suture coated with vancomycin grafted onto 

polypropylene sutures (non-absorbable suture) 

showed a long-term release of drug.20 Levofloxacin-

loaded Poly-(L-lactic acid) and polyethylene glycol 

sutures helps in sustainable release of drug and used 

in ocular surgery.21    

PLGA based sutures are electrospun by bupivacaine 

(local anaesthetic drug). These electrospun drug-

eluting suture significantly increased drug diffusion 

into the tissues at the incision site. The drug 

concentration loaded on the suture material directly 

correlated with the drug-release kinetics. This drug-

eluting suture was said to be clinically helpful 

because it provided 7–10 days of postoperative 

analgesia.22 On absorbable suture surface, 

polyethyleneimine coated with dexamethasone and 

poly (lactic-co-glycolic acid) particles demonstrated 

controlled drug release for 4 weeks without affecting 

the mechanical properties of the suture material.23 

Stem cell seeded suture 

Stem cells seeded suture’s main goal is to increase the 

number of cells at the injured area in order to facilitate 

tissue regeneration and repair.24 Biological 

components such as growth factor or stem cell coated 

in the sutures helps in delivering these growth factors 

in the desired site.25    

Recently, in comparison to the traditional method 

(injection), the mesenchymal stem cell-seeded 

biological suture loaded with quantum dot 

nanoparticles was able to deliver stem cells to the 

heart more effectively. This led to less fibrosis and 

improved mechanical function of the heart.26 Also, a 

bioactive suture made by seeding pluripotent stem 

cells and also by bone marrow-derived mesenchymal 

stem cells onto a braided suture material aided in the 

mechanical repair of tendons.27 

Thus, in tissue engineering and regenerative 

medicine, sutures infused with growth factors and/or 

stem cells can take the place of scaffolds. Sutures 

have advanced the clinical benefits of cell therapy 
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with improved heart mechanical function, tendon 

repair, tracheal anastomosis, and wound healing with 

quick recovery and tissue regeneration in a short 

amount of time.  

Smart sutures 

Shape memory suture 

Shape-memory polymers have the ability to return 

from an altered state to their original state in response 

to external energy stimulation such as heat, light, 

solution, magnetic, or electric field.28 Smart sutures 

have a strong mechanical property that allows them 

to form a self-tightening knot for efficient wound 

closure. Commonly used shape memory sutures are 

Barbed suture derived from shape memory polymers 

and widely used in cardiovascular, orthopaedic, 

obstetrics surgery, and so forth, reducing the 

complexity of knotting in confined spaces, especially 

in minimally invasive surgery.29  

Elastic sutures 

The use of non-elastic sutures may 

result in tissue necrosis and delayed wound healing. 

To avoid such complications elastic sutures were 

introduced and developed from polyurethane. 

Thermoplastic polyurethane elastic sutures are 

commonly used in practical and safe for midline 

laparotomy wound closure thus avoiding 

complications like a burst abdomen after abdominal 

surgery.30  

Electronic suture 

For monitoring wounds, electronic 

sutures are thin, flexible silicone that contains sensors 

such as a gold microheater along with two silicone 

and platinum nanomembrane temperature sensors 

integrated on polymer or silk strips. These 

microheaters assist in maintaining the ideal 

temperature to promote the healing process as well as 

in determining the presence of infections. 

Additionally, the flexibility makes threading into 

surgical needles with significant pull strength and 

placing a knot.31  

CONCLUSION 

Surgical sutures are an important medical 

device in wound management, and recent 

advancements have increased their applicability and 

efficacy. Suture’s primary function and efficacy are 

dependent on their physicomechanical properties, 

which must be preserved while they are modified or 

coated with bioactive agents and sensors. In addition 

to improved handling and desired modifications, it 

should be noncarcinogenic, nontoxic, free of 

allergens, and most importantly, it should not elicit 

any adverse response in host tissues. 

REFERENCES: 

1. Ford HR, Jones P, Gaines B, Reblock K,

Simpkins DL. Intraoperative handling and wound 

healing: controlled clinical trial comparing coated 

VICRYL® Plus antibacterial suture (coated 

polyglactin 910 suture with triclosan) with Coated 

VICRYL® suture (coated polyglactin 910 suture). 

Surgical infections. 2005 Sep 1;6(3):313-21. 

2. McMurry LM, Oethinger M, Levy SB.

Triclosan targets lipid synthesis. Nature. 1998 Aug 

6;394(6693):531-2. 

3. Champeau M, Thomassin JM, Tassaing T,

Jérôme C. Current manufacturing processes of drug-

eluting sutures. Expert opinion on drug delivery. 

2017 Nov 2;14(11):1293-303. 

4. Viju S, Thilagavathi G. Effect of chitosan

coating on the characteristics of silk-braided sutures. 

Journal of Industrial Textiles. 2013 Jan;42(3):256-

68. 

5. Kanagalingam J, Feliciano R, Hah JH, Labib

H, Le TA, Lin JC. Practical use of povidone‐iodine 

antiseptic in the maintenance of oral health and in 

the prevention and treatment of common 

oropharyngeal infections. International journal of 

clinical practice. 2015 Nov;69(11):1247-56. 

6. Obermeier A, Schneider J, Harrasser N, Tübel

J, Mühlhofer H, Pförringer D, Deimling CV, Foehr 

P, Kiefel B, Krämer C, Stemberger A. Viable 

adhered Staphylococcus aureus highly reduced on 

novel antimicrobial sutures using chlorhexidine and 

octenidine to avoid surgical site infection (SSI). 

PloS one. 2018 Jan 9;13(1):e0190912. 

7. Hübner NO, Siebert J, Kramer A. Octenidine

dihydrochloride, a modern antiseptic for skin, 



Tmjpds/Volume:5/Issue:2 /Pages 25 - 30 

mucous membranes and wounds. Skin Pharmacol 

Physiol 2010; 23: 244-258.  

8. Lee HS, Park SH, Lee JH, Jeong BY, Ahn SK,

Choi YM, Choi DJ, Chang JH. Antimicrobial and 

biodegradable PLGA medical sutures with natural 

grapefruit seed extracts. Mater Lett 2013; 95: 40-43. 

9. Shanmugasundaram O, Dev V, Neelakandan

R, Madhusoothanan M, Rajkumar GS. Drug release 

and antimicrobial studies on chitosan-coated cotton 

yarns. Indian J Fibre Text Res 2006; 31: 543-547. 

10. Augustine R, Rajarathinam K. Synthesis and

characterization of silver nanoparticles and its 

immobilization on alginate coated sutures for the 

prevention of surgical wound infections and the in 

vitro release studies. Int J Nanodimens 2012; 2: 

205-212.

11. Pethile S, Sizo N, Lloyd N. A study of the

antimicrobial efficancy of silk suture. development. 

2019;8:9. 

12. Chen S, Ge L, Mueller A, Carlson MA,

Teusink MJ, Shuler FD, Xie J. Twisting electrospun 

nanofiber fine strips into functional sutures for 

sustained co-delivery of gentamicin and silver. 

Nanomedicine 2017; 13: 1435-1445. 

13. Parikh KS, Omiadze R, Josyula A, Shi R,

Anders NM, He P, Yazdi Y, McDonnell PJ, Ensign 

LM, Hanes J. Ultra‐thin, high strength, antibiotic‐

eluting sutures for prevention of ophthalmic 

infection. Bioengineering & Translational 

Medicine. 2021 May;6(2):e10204. 

14. Arora A, Aggarwal G, Chander J, Maman P,

Nagpal M. Drug eluting sutures: A recent update. 

Journal of Applied Pharmaceutical Science. 2019 

Jul 1;9(7):111-23. 

15. He CL, Huang ZM, Han XJ. Fabrication of

drug‐loaded electrospun aligned fibrous threads for 

suture applications. Journal of Biomedical Materials 

Research Part A: An Official Journal of The Society 

for Biomaterials, The Japanese Society for 

Biomaterials, and The Australian Society for 

Biomaterials and the Korean Society for 

Biomaterials. 2009 Apr 1;89(1):80-95. 

16. Gupta B, Jain R, Singh H. Preparation of

antimicrobial sutures by preirradiation grafting onto 

polypropylene monofilament. Polymers for 

Advanced Technologies. 2008 Dec;19(12):1698-

703. 

17. Wang L, Chen D, Sun J. Layer-by-layer

deposition of polymeric microgel films on surgical 

sutures for loading and release of ibuprofen. 

Langmuir. 2009 Jul 21;25(14):7990-4. 

18. Viju S, Thilagavathi G. Characterization of

tetracycline hydrochloride drug incorporated silk 

sutures. Journal of the Textile Institute. 2013 Mar 

1;104(3):289-94. 

19. Chen X, Hou D, Wang L, Zhang Q, Zou J, Sun

G. Antibacterial surgical silk sutures using a high-

performance slow-release carrier coating system. 

ACS applied materials & interfaces. 2015 Oct 

14;7(40):22394-403. 

20. Garc_ıa-Vargas M, Gonz_alez-Chom_on C,

Magari~nos B, Concheiro A, Alvarez-Lorenzo C, 

Bucio E. Acrylic polymer-grafted polypropylene 

sutures for covalent immobilization or reversible 

adsorption of vancomycin. Int J Pharm 

2014;461:286–295. 

21. Kashiwabuchi FK, Hanes J, Mao HQ,

McDonnell PJ, Xu Q, Zhang S, inventors; Johns 

Hopkins University, assignee. Drug loaded 

microfiber sutures for ophthalmic application. 

United States patent US 9,533,068. 2017 Jan 3. 

22. Weldon CB, Tsui JH, Shankarappa SA,

Nguyen VT, Ma M, Anderson DG, Kohane DS. 

Electrospun drug-eluting sutures for local 

anesthesia. Journal of controlled release. 2012 Aug 

10;161(3):903-9. 

23. Lee DH, Kwon TY, Kim KH, Kwon ST, Cho

DH, Jang SH, Son JS, Lee KB. Anti-inflammatory 



Tmjpds/Volume:5/Issue:2 /Pages 25 - 30 

drug releasing absorbable surgical sutures using 

poly (lactic-co-glycolic acid) particle carriers. 

Polymer bulletin. 2014 Aug;71:1933-46. 

24. Cummings SH, Grande DA, Hee CK, Kestler

HK, Roden CM, Shah NV, Razzano P, Dines DM, 

Chahine NO, Dines JS. Effect of recombinant 

human platelet-derived growth factor-BB-coated 

sutures on Achilles tendon healing in a rat model: a 

histological and biomechanical study. Journal of 

tissue engineering. 2012 

Dec;3(1):2041731412453577. 

25. Correia SI, Pereira H, Silva-Correia J, Van

Dijk CN, Espregueira-Mendes J, Oliveira JM, Reis 

RL. Current concepts: tissue engineering and 

regenerative medicine applications in the ankle 

joint. Journal of The Royal Society Interface. 2014 

Mar 6;11(92):20130784. 

26. Guyette JP, Fakharzadeh M, Burford EJ, Tao

ZW, Pins GD, Rolle MW, Gaudette GR. A novel 

suture‐based method for efficient transplantation of 

stem cells. Journal of biomedical materials research 

Part A. 2013 Mar;101(3):809-18. 

27. Yao J, Korotkova T, Riboh J, Chong A, Chang

J, Smith RL. Bioactive sutures for tendon repair: 

assessment of a method of delivering pluripotential 

embryonic cells. The Journal of hand surgery. 2008 

Nov 1;33(9):1558-64.) (Yao J, Woon CY, Behn A, 

Korotkova T, Park DY, Gajendran V, Smith RL. 

The effect of suture coated with mesenchymal stem 

cells and bioactive substrate on tendon repair 

strength in a rat model. The Journal of hand surgery. 

2012 Aug 1;37(8):1639-45. 

28. Kelch S, Lendlein A. Shape memory

polymers. Angew. Chem. Int. Edn Engl. 

2002;41:2034-57. 

29. Lendlein A, Langer RS, inventors; Helmholtz

Zentrum Geesthacht Zentrum fuer Material und 

Kustenforschung GmbH, assignee. Biodegradable 

shape memory polymeric sutures. United States 

patent US 8,303,625. 2012 Nov 6.)  

30. Lambertz A, Vogels RR, Busch D, Schuster P,

Jockenhövel S, Neumann UP, Klinge U, Klink CD. 

Laparotomy closure using an elastic suture: A 

promising approach. Journal of Biomedical 

Materials Research Part B: Applied Biomaterials. 

2015 Feb;103(2):417-23. 

31. Kim DH, Wang S, Keum H, Ghaffari R, Kim

YS, Tao H, Panilaitis B, Li M, Kang Z, Omenetto F, 

Huang Y. Thin, flexible sensors and actuators as 

‘instrumented’surgical sutures for targeted wound 

monitoring and therapy. Small. 2012 Nov 

5;8(21):3263-8. 


