
 

Vol. 2 Issue 2 March – April 2019 Page 31 

 

DR. BALAJI ET AL : CYANOACRYLATES World J Adv Sci Res 

 

Cyanocrylates - Stick Instead Of Stitch 

Dr V R Balaji*, Dr D Manikandan**, Dr G Abirami***, Dr J Nirmal Joe**** 

*Professor And Head, **Reader, ***Post – Graduate Student, **** Intern  

CSI College Of Dental Sciences And Research, 129, East Veli Street, Madurai, India 

 

ABSTRACT 

Cyanoacrylates have been increasing in popularity as a tissue adhesive in different medical and dental specialties. 

Because of the unique properties of cyanoacrylates such as its bacteriostatic effect,hemostatic effect, biodegradation, 

biocompatibility, they are now well accepted as a tissue adhesive in management ofsurgical wound closure. In aesthetic point of 

view, cyanoacrylate shows satisfactory results and reduces infectious complications, when compared with sutures. Hence, this 

review article presentsthe history, advantages and limitations of cyanoacrylate material, and its clinical uses particularly in dental 

and medical fields. 
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INTRODUCTION 

 

Cyanoacrylates are strong acting, solvent free adhesives that are widely used as a tissue adhesive in medicine and 

dentistry. Cyanoacrylates were among the first synthetic organic compounds to be used as adhesives for human tissues. It is 

available in different chemical forms ranging from ethyl cyanoacrylate to isobutylcyanoacrylate and octylcyanoacrylate which is 

in clinical use. The properties of cyanoacrylates such as biocompatibility ease of handling and slow biodegradability makes it  
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very popular and allows widespread usage in medical and dental applications.Cyanoacrylate adhesives are valuable in many 

suture less surgical procedures. They are also useful in sealing and reinforcing suture lines in more conventional surgery. 

Cyanoacrylates are bacteriostatic in nature. 

In medical field, cyanoacrylates are used for surgical apposition of wound edges, hemostasis and embolization. In 

dentistry they are mainly used as post extraction dressings, as aprotective covering over aphthous ulcersand to cover biopsy sites 

on the palate, lip, cheek and interdental papilla. Also they are used for approximation of periodontal flaps, immobilization of 

membrane in GTR, in gingival grafting procedures, for desensitizing dentin and cementum and as a pulp capping material. 

History 

Cyanoacrylates were first synthesized by Airdis
(1)

 in 1949. In 1950, at the laboratories of Tennessee Eastman Company, 

Coover et al
 (2)

discovered the unique adhesive properties of cyanoacrylate and proposed their application in surgical procedures in 

early 1960’s. Cyanoacrylates were first marketed as flash glue in 1964, but it was found to be toxic during medical uses. Later, 

other higher homologues were discovered and used in various surgical procedures successfully due to their inherited property to 

polymerize on the moist surface. In 1966, Harry Coover used cyanoacrylate spray in Vietnam War to treat wounded soldiers.In 

1988, FDA approved 2-octyl cyanoacrylate for closure of surgical incisions and wounds. 

 

Chemical formula 

The cyanoacrylate materials have a chemical formula CH 
2
= C (CN) COOR, where R-can be substituted for any alkyl 

group ranging from methyl to decyl.  

 

 

 
Figure 1: Chemical structure of cyanoacrylate molecule. 

 

Commercially available Cyanoacrylate adhesives
 (3)

 

 

-Dermabond / Ethicon, Somerville, NJ, USA 

-Trufill / Cordis Neurovascular, Inc., Miami Lakes, FL, USA 
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-Histoacryl / B. Braun, Tuttlingen, Germany 

-Glubran 2 / GEM s.r.l., Viareggio, Italy 

 

The two primary types of cyanoacrylates used as tissue adhesives are: 

• N-butyl-2-cyanoacrylate 

• 2-Octyl-cyanoacrylate 

 

N-butyl-2-cyanoacrylate  

It has been widely used in endoscopic therapy for more than 10 years. Several studies have shown that the strength of 

tissue joints made with n-butyl-2-cyanoacrylate are equal to suture joints after 5-7 days; however, the initial breaking strength is 

much less than for a wound sutured with 5-0 monofilament
(3)

. Commonly used n-butyl-2-cyanoacrylate surgical adhesives are  

 Histoacryl Blue 

 Glubran 2 

 Trufill 

2-Octyl-cyanoacrylate  

The longer chain, 2-octyl-cyanoacrylate adhesives are more flexible than then-butyl-2-cyanoacrylate derivatives. 

Dermabond, the first 2-octyl-cyanoacrylate surgical adhesive, was approved by the FDA for closure of superficial skin lacerations 

in 1998, and in 2002 it was approved by the FDA as a barrier protection against common microbes
(3)

.Commonly used 2-Octyl-

cyanoacrylates are  

 Dermabond 

 Surgiseal 

In vitro studies, performed by Quinn 
(4)

 revealed the inhibitory effect of octyl-2-cyanoacrylate on gram-positive organisms, which 

may have beneficial effects on posttraumatic lacerations. 

 

Synthesis and polymerization 

Cyanoacrylates can be synthesized by reacting formaldehyde with alkyl cyanoacetate to obtain a prepolymer that, by 

heating, is depolymerized into a liquid monomer. The resulting monomer can be modified by altering the alkoxycarbonyl (-

COOR) group to obtain compounds with different chain lengths. Additives can be incorporated at the end of the manufacturing 

process, although certain additives are required early in the manufacturing process to prevent premature polymerization. The 

cyanoacrylate can be packaged in tubes using conventional, humidity-free, techniques. Because most metal tubes would react  
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with the cyanoacrylate, packaging tubes are usually made of plastic such as polyethylene although coated aluminium tubes are 

possible. Once the cyanoacrylate is exposed to moisture or an alkaline material, the monomers will repolymerize and harden. 

 

Cyanoacrylate material develops polymerization within few seconds when it contacts water or surfaces such as 

endothelium, mucosa, skin, blood and bone. It sets faster and reaches full strength within 2 hours. The cyanoacrylate should be 

protected from light, heat and to be stored at room temperature. 

 

Medical applications of cyanoacrylate adhesives  

Cyanoacrylates have been used extensively in the medical field for the approximation of lacerated wounds. 

Cyanoacrylates have been used to rejoin bones of middle ear during mastoid surgery 
(5, 6)

, to stop nose bleeding and to 

sealhemorrhoids
(7)

. They are found toproduce less inflammation, edema, and granulation whencompared to sutures and mainly 

ethyl, propyl and octyl cyanoacrylates are used for these purposes
 (8)

. In some of the medicalproblems cyanoacrylates are found 

uniquely useful is suture less surgery, rejoining veins, arteries, and intestines. They are alsouseful in sealing and reinforcing 

suture lines.In cosmetic surgery, cyanoacrylates use replaces or supplementssutures to a great extent by reducing scarring. 

Bleeding ulcers couldbe sealed to provide protection from stomach acids. Repair of softorgans, lungs lesions can be easily 

performed by the use ofcyanoacrylates, mesh fixation in hernia repair.The major indication includes its use in a patient whose 

bleedingcan’t be stopped with conventional means in life-threateningsituations 
(9)

. 

 

General surgery- Surgical wound repair; control of hemorrhage; skin graft fixation 

Emergency medical andgeneral practice-Traumatic wound repair; fingernail repair  

Endoscopy -Control of variceal bleeding and obliteration of oesophagogastricvarices 

Ophthalmology -Temporary repair of corneal perforations 

Thoracic surgery -Closure of pulmonary leaks 

Neurosurgery -Ossicular chain reconstruction 

Otological surgery -Ossicular chain reconstruction 

Interventional radiology and cardiology-Embolotherapy of various vascular abnormalities, including aneurysms 

Pediatrics- Wound closure in children 

Pharmacotherapeutics -Drug carriers
(3) 
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Dental applications of cyanoacrylate adhesives 

Due to its better biocompatibility property,cyanoacrylates found a wide range of applications in the field ofdentistry.In 

Periodontal Surgery, the cyanoacrylate tissue adhesives are usedfor immobilization of periodontal flaps, byBinnie and Forrest 
(10)

. 

In1974 and sutureless free gingival grafts stabilizationintroduced by Hoxter
(11)

 in 1978, as cyanoacrylate achievesimmobilization, 

asepsis, and homeostasis, which is considered aprime requisite for successful grafting procedure. Reatzke
(12)

 in1985 used 

cyanoacrylate adhesive to cover the localized rootexposure with palatal connective tissue graft with envelopetechnique. 

In field of periodontics, cyanoacrylate tissue adhesives are used for stabilization of semilunar coronally repositioned flap 

and free gingival grafting 
(13)

used for the treatment of gingival recession, for fixation of tetracycline fibers in deep periodontal 

pockets, for membrane fixation, in management of dental hypersensitivity and also as a bioactive filling material composed of 

Hydroxyapatite/β-tricalcium phosphate for stabilizing the graft material in bone defects. The cyanoacrylates are also used as a 

periodontal dressing after surgical procedure like post gingival depigmentation procedures, after harvesting gingival biopsies 

from interdental gingiva, after taking a free gingival graft from the palatal region. Cyanoacrylates can also beused in spray forms 

to cover the biopsy sites
(14)

. 

In endodontics, cyanoacrylates are used as a pulp capping agent, as a retrograde filling material and pit and fissure 

sealant, in early dental caries management and in dentinal hyper sensitivity management. They are also used to seal remaining 

dentin in endodontically treated teeth to control micro leakage of oral fluid at tooth restoration interface 
(15)

.  

In the field of oral and maxillofacial surgery, they are used for management of unilateral and bilateral cleft, as a dressing 

for extraction sites, as it provides immediatehaemostasis, prevents entry of food debris, act as a protective layerover a socket, 

prevents secondary inflammation and also for osteosynthesis: these tissue adhesives were used to fixosteotomized cranial bone 

fragments 
(16) 

.In the field of orthodontics, cyanoacrylates tissue adhesives used for bonding orthodontic brackets 
(17)

. 

Cyanoacrylate adhesive materials are also used to repair denture prosthesis
(18)

.  

Benefits of Cyanoacrylate Adhesives in Surgical Procedures 

 Safe for topical application. 

 Easy to apply. 

 Rapid strength development. 

 Minimal scarring. 

 Considerable cost-benefit. 

 Suitable for elderly, disabled and those with busy work schedules. 

 Minimize the rate of transmission of bacterial and viral hematological infections. 

 No measuring or mixing required. 
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 High tensile-shear strength. 

 Excellent adhesion to a wide variety of substrates including human tissues and graft materials. 

 Forms its own protective barrier (no bandage or dressings required). 

 Eliminate the need for suture removal. 

 Slower degradation rate i.e. less inflammation. 

 Hemostatic properties. 

 Bacteriostatic, serve as a barrier against microorganism penetration. 

 Do not require local anesthesia for closure procedure. 

Limitations of Cyanoacrylate Adhesives in Surgical Procedures 

 Significant reactivity results in short shelf-life. 

 Due to reactivity, precautions are needed for application and delivery. 

 Relatively high material cost 

 Toxic by-products (e.g., formaldehyde) can form on degradation causing inflammation. 

 Heat produced from the curing reaction can cause inflammation. 

 N-butyl-cyanoacrylate is relatively rigid. 

 Low tensile strength. 

 Becomes brittle after polymerization. 

 Chances of adherence to the surrounding non-operated site. 

 Sometimes it delays healing process due to foreign body reaction. 

Toxicity of cyanoacrylate adhesives 

The histotoxicity of cyanoacrylate adhesives are mainly due to heat produced during polymerization reaction and 

because of unreached monomer 
(19). 

Miller 
(20)

et al. (1974) reported some bone resorption which may be dueto heat released 

during polymerization. Histotoxicity is characterized by inflammation, tissue necrosis, granuloma formation, and wound 

breakdown. Ellis andShakick in 1990 concluded n-butyl-2-cyanoacrylate is an ideal tissue adhesive tissue material to close skin 

surface concerning safety, reliability, effectiveness of pulling resistance and cost 
(21)

. Maintaining higher levels of humidity, 

optimizing room ventilization and using special air conditioning filters in the working environment may minimize the toxicity of 

volatile cyanoacrylate adhesives. 
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Newer Cyanoacrylate Surgical Adhesives 

More recently in the UK there has been the development of blended butyl- and octyl-cyanoacrylates (LiquiBand, 

Advanced Medical Solutions, Plymouth, Devon,UK) providing both a fast setting adhesive and a good degree of 

flexibility
(22).

Recent research has also demonstrated that the new family of cyanoacrylate hemostatic agents (OMNEX, Ethicon, 

Somerville, NJ, USA), which had previously proven their safety and efficacy in topical use, are now safe and effective absorbable 

surgical sealants for internal use. OMNEX is a cyanoacrylate-based synthetic surgical sealant. To date, the use of OMNEX has 

only been described in a limited number of vascular surgery procedures. 

CONCLUSION 

In recent years, the usage of cyanoacrylate tissue adhesives has increased due to their potential benefits such as better 

cosmetic results, more rapid wound closure and perhaps most significantly, the potential for significant reduction in percutaneous 

injuries caused by suture needles. In the field of plastic surgery, the cyanoacrylate materials replace or supplement sutures and 

reduce scarring.Cyanoacrylates have good bonding properties which provide adequate strength to hold the tissue margins 

together. Cyanoacrylate is an effective tissue adhesive which can be consider as an alternative to conventional sutures in soft 

tissue surgery. 

REFERENCES 

1. Ardis AE. U. S. Preparation of monomeric alkyl alpha-cyanoacrylates. Patents No. 2467926  and 2467927; 1949. 

2. Coover HW, Joyner FD, Shearer NH, Wicker TH. Chemistry, and performance of cyanoacrylate adhesive. J SocPlast 

Surg Eng 1959;15;413-7. 

3. Edward M. Petrie Cyanoacrylate Adhesives in Surgical Applications: A Critical Review.2014;2(3):253-310. 

4. Quinn JV, Ramotar K, et al. Antimicrobial effects of a new tissue adhesive. AcadEmerg Med 1996;3:536–7. 

5. Watanabe S. Application of tetoron mesh-adhesive. Nagoya J Med Sci 1968;31:191-205. 

6. McKelvie P. A trial of adhesives in reconstructive middle-ear  surgery. J Laryngol 1969;83:1105. 

7. Matsumoto T, Soloway HB, Cutright DE, Hamit HF. Tissue adhesive and wound healing. Arch Surg 1969;98:266-71 

8. Bhaskar SN, Cutright DE. Healing of skin wounds with butyl  cyanoacrylate. J Dent Res 1969; 48:294-7. 

9. Capasso G, Bentivoglio G, Testa V, Maffulli N. osteosynthesis with an adhesive in skeletal fractures: an experimental 

study. Arch Putti ChirOrganiMov 1991;39:309-14.  

10. Hoxter DL. The sutureless free gingival graft. J Periodontol 1979;50;75-8. 

11. Reatzke PB. Covering localized the area of root exposure employing the envelope technique. J Periodontol 1985;56:397-

402. 

 



 

Vol. 2 Issue 2 March – April 2019 Page 38 

 

DR. BALAJI ET AL : CYANOACRYLATES World J Adv Sci Res 

 

12. Paknejad M, Shayesteh YS, Esmaielieh A. Free gingival grafting; epigluvs silk thread suturing: a comparative study. J 

Dentistry Tehran University Med Sci 2004; 1:39-44. 

13. Bhaskar SN, Frisch J, Margetis PM, Leonard F. Application of new chemical adhesives in periodontics and oral surgery. 

Oral Surgery 1966; 22:526-35. 

14. Lage-Marques JL, Conti R, Antoniazzi JH. The use of histoacryl in endontics. Braz Dent J 1993; 3:95-8. 

15. Ahn DK, Sims CD, Randolpf MA, O’Connor D, Butler PEM, Amarante MTJ, et al. Craniofacial skeletal fixation using 

biodegradable plates and cyanoacrylate glue. PlastReconstrSurg 1997; 99:1508-15. 

16. Bishara SE, Von Wald L, Laffoon JF, Warren JJ. Effect of using a new cyanoacrylate adhesive on the shear bond 

strength of orthodontic brackets. Angle Orthod 2001; 71:466-9. 

17. Clancy JM, Dixon DL. Cyanoacrylate home repair denture: the problem and a solution. J Prosthet Dent 1989; 62:487-9. 

18. Montanro L, Arciola CR, Cenni E, Ciapetti G, Savioli F, Filippini F, et al. cytotoxicity, blood compatibility and 

antimicrobial activity of two cyanoacrylate glues for surgical use. Biomaterials 2001; 22:59-66. 

19. Miller GM, Dannenbaum R, Cohen WD. A preliminary histologic study of the wound healing of mucogingival flaps 

when secured with cyanoacrylate tissue adhesives. J Periodontol 1974; 45:608-18. 

20. Saska S, Gaspar AMM, Hochuli-Vieira E. Cyanoacrylate adhesives for the synthesis of soft tissue. An Bras Dermatol 

2009; 84:585-92. 

21. N.H. Liversedge, Get stuck in!: Hands on experiences with surgical skin glue. Obs& 

Gynae Product News Issue 14, 24–28 (February 2007). 

22. Binnie WH, Forrest JO. A study to tissue response to cyanoacrylate adhesive in periodontal surgery. J Periodontal 1974; 

45:619-25. 

23. Giray CB, Sungur A, Atasever A, Araz K. Comparison of silk sutures and n-butyl-2-cyanoacrylate on the healing of skin 

wounds. A pilot study. Aust Dent J. 1995;40:43-5. 

24. Coover HW. Cyanoacrylate adhesives. A day of serendipity, a decade of hard work. J Coat Technol 1983; 706:59-61. 

25. Verma D, Ahluwalia TPS. Cyanoacrylate tissue adhesives in oral and maxillofacial surgery. J Indian Dent Assoc 2002; 

73:171-4. 

26. Leonard F. The n-alkyl alpha cyanoacrylate tissue adhesive. Ann NY AcadSci 1968; 146:203-13. 

27. Tseng YC, Hyon SH, Ikada Y. Modification of synthesis and investigation of properties for two cyanoacrylates. 

Biomaterials 1990; 11:73-9. 

28. D’Imperio N, Piemontese A, Baroncini D, Billi P, Borioni D, Dal Monte PP, et al. Evaluation of undiluted n-butyl-2- 

cyanoacrylate in the endoscopic treatment of upper gastrointestinal tract varises. Endoscopy 1996; 28:239-43. 


