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ABSTRACT  

 

From very beginning of the dentistry, chemicals have been used in non-harmful form for various dental purposes. 

Apart from dental treatments, chemicals used for sanitization of dental clinics, instruments and other utilized 

equipments are of many ranges. The purpose of this review is to highlight the importance of various chemicals used 

in dentistry to regulate and achieve required results. 

 

 

 

 

INTRODUCTION 

 

There are several chemicals we all use in our daily life, which have become an essential part of our growth and survival.  

Chemicals simultaneously indulged in field of health care plays essential role in the dental practice too. The use of 

chemicals is widespread in dentistry and in the different form such as - restorative materials, cleaning agents, disinfecting 

and sterilizing agents, anesthetic agents, therapeutic & pharmaceutical substances and other purposes. List of dental 

chemicals – 

 

Commonly used dental chemicals – 

 
 Formaldehyde 

 Acetone 

 Hydrochloric acid 

 Phosphoric acid 

 Glutaraldehyde 

 Phenolics 

 Alcohol 

 Triclosan 

 Monomers and Polymers  

 Hydrogen peroxide 

 Peracetic acid 
 Sodium hypochlorite 

 Ethylenediaminetetraacetic acid (EDTA) 

 Quaternary ammonium compounds 

 Calcium Hydroxide 

 Zinc oxide-Eugenol 

 

Haemostatic agents of dentistry – 

 

 Ferric subsulfate Fe4(OH)2(SO4)5 

 Aluminum chloride (AlCl3 ) 

 Bitartrate (ZnCl2 ) 

 aluminum sulfate (Al2(SO4)3) 
 Tannic acid (20% and 100%) 

 Negatol solution 

https://www.hsa.ie/eng/Topics/Chemicals/
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Hydrogen
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Peracetic
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Quaternary
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Future chemicals – 

 

 Hypochlorous acid 

 Endocannabinoids 

 Hyaluronic Acid 

 

COMMONLY USED DENTAL CHEMICALS 

 
 Formaldehyde - In dentistry, patients may be exposed to formaldehyde through the use of several endodontic 

materials and during formocresol pulpotomies. Formaldehyde solution is bactericidal, sporicidal and virucidal, 

Formaldehyde is an extremely reactive chemical that interacts with protein, DNA and RNA. When applied to 

unbroken skin, formaldehyde solution hardens the epidermis, renders it tough and white, and produces a local an 

aesthetic effect. Root canal cements that produce formaldehyde on setting may allow the material to exert some 

antimicrobial action to counter the effects of any residual bacteria left in the root canal system at the time of root 

filling.1Formaldehyde is a relatively nonspecific bactericidal agent, affecting the growth and viability of most 

gram-positive and gram-negative bacteria as well as fungi.2 

 

 

 Acetone – As restorative materials number of single solution bonding agents currently in use contain acetone 

and/or ethanol as the hydrophilic carrier. The role of acetone in the bonding solution is as:  

- Acetone lowers the viscosity of the solution and thus, may enhance the penetration of the bonding agent into the 

demineralized, collagen rich dentin surface.3,4 

- Acetone lowers the surface tension of water.3,4 

- Acetone is increasing the vapor pressure of water which as suggested, may enhance the removal of collagen 

surface water, which could then be exchanged for the acetone and ultimately for the adhesive resin.3,4 

 
 Hydrochloric acid(HCL) and Phosphoric acid(H3PO4) - Fluorosis is the most common type of dental 

complaint faced in routine practice. The treatment alternatives for fluorozed teeth involve various invasive 

procedures. Due to large pulp chambers in immature teeth of children, avoiding the loss of enamel structure few 
non-invasive techniques are followed. Bleaching is an accepted non-invasive procedure.5A mild acid etching is 

done over the surface of the tooth and the acid used for the purpose is hydrochloric acid (HCL) and phosphoric 

acid (H3PO4). More specifically phosphoric acid is used as an etchant prior to the restoration procedures to 

promote adhesion of primer/bonding agents to both tooth structure and restorative materials.6 

 

 Glutaraldehyde - Glutaraldehyde is a saturated dialdehyde and accepted as a high-level disinfectant and chemical 

sterilant. Glutaraldehyde is non-corrosive to metal.7Glutaraldehyde with a percentage of 2% is recommended for 

the sterilization of dental surgical instruments, operating areas, dental impressions and root canals during 

endodontic therapy. Pulpotomy studies have shown that the use of glutaraldehyde as the fixative agent produce 

high success rates.8 

 

 Phenolic compounds - Phenolic compounds are widely used in clinical dentistry as sedatives for the dental pulp, 
as disinfectants for caries, and as root canal medications.9 As phenolics are bactericidal, fungicidal, virucidal, and 

tuberculocidals. In high concentrations, phenol acts as germicides. Hence, are also used to clean clinic floors.10
 

 

 Alcohols – In early days alcohols were taken under consideration as sedatives. It was believed that moderate 

amount is an effective mild sedative for the relief of mild anxiety in dentistry.11Alcohol is used in surgical spirits 

for disinfecting the surgical armamentarium. It is available in composition of –Ethanol- 60-100%, Methanol- 1-

5%, Castor oil- 1-5%, Diethyl puthalate- 1-5%, Pyroligneous acids and  Methyl salicylate.12 Alcohols used in 

mouthwash to act as a carrier agent for essential active ingredients of mouth wash and as a preservative to prevent 

bacterial growth and spoilage of mouth wash during its shelf life.13 

 

 Triclosan - Triclosan is an antibacterial agent with low toxicity, which, along with a copolymer for aiding 
retention, is added in toothpastes to reduce plaque and gingivitis (inflammation of the gums).14

 

 

 Monomers and Polymers - The monomer are used as composite resin for dental restorative purposes. In the 

remaining resin composites, urethane monomers or oligorners are used as the basis of the monomer system. Many 

promising monomer systems have improved the longevity of resin composite fillings and expand the indications 

for resin composites.15Dentistry uses a variety of different polymer materials. Dental polymer materials are based 
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on methacrylate, its polymer, and polyelectrolytes. Dental polymers are used as dental fillings, for tooth coverings, 

fabrication of dentures, periodontal pac and other bisphenol A-glycidyl methacrylate resins. dentists use some 

form of polymer for at least a few of their cosmetic dental procedures. dental polymers is to create replacement 

teeth, fillings, and dentures with a material that is as hard as a real tooth, is resistant to stains and chipping, is long-

lasting, and is a material that has the appearance of a real tooth.
16 

 

 
 Hydrogen peroxide (H2O2) - In dentistry, 3% hydrogen peroxide has been used primarilyto enhance recovery 

from gingival surgery and to reduce plaque as well as levels of microbial organisms involved in periodontal 

disease.17The known mechanism of H2 O2 antimicrobial action is the release of oxygen, and pathogenic effects are 

seen in gram-positive as well as gram-negative organisms.₁ Another mechanism of antimicrobial action is the 

effect the hydrogen peroxide has on the debridement of bacterial call walls. A 10 minute exposure to a 1.7% 

hydrogen peroxide gel penetrates the biofilm slime matrix and debrides the cell walls of in vitro S. mutans 

biofilms. Microbiologists have also hypothesized that peroxide delivered and maintained in the sulcus or 

periodontal pocket releases oxygen and changes the subgingival micro-environment, making it harder for 

anaerobic bacteria to survive.18,19,20,21
 

 

 Peracetic acid (PAA) - It have its action against bacteria, fungi, spores, and viruses.22PAA is used as single 
endodontic irrigant (cleaning the root canals by the removal of debris).23,24,25,26 PAA kills and dissolves 

significantly mixed biofilms.27,28 It also promotes the adhesion of the root canal sealers.28
 

 

 Sodium hypochlorite (NaOCl) –It has strong antimicrobial effects against bacteria including those organized in 

biofilms, fungi, and viruses. Qualities of NaOCl are as it is fastacting, can dissolve organic compounds including 

pulpal tissue, inexpensive, and readily available.29,30 Its properties originate from the availability of the chlorine 

ion.31 Hence, marked as ideal irrigant for irriganting the root canals.32
 

 

 Ethylenediaminetetraacetic acid (EDTA) - EDTA is used as a chelating agent that can bind to metals via four 

carboxylate and two amine groups. It is a polyamino carboxylic acid and a colorless, water-soluble solid, which is 

widely used to dissolve lime scale. EDTA reacts with the calcium ions in dentine and forms soluble calcium 

chelates making easy for removal of smear layers.33
 

 

 Quaternary ammonium compounds (QACs) –They are derivatives of ammonium compounds. They have 

antimicrobial activity. QACs are used as antimicrobial primer and adhesive for prevention of secondary caries.34It 

kills residual bacteria quickly and play a role of pit and cavity disinfection. It increases life of the restoration 

material. Combinable use of it is seen in various dental materials such as composite resin, adhesive system, acrylic 

resin, GIC (Glass ionomer cement), and endodontic materials. Application of QACs is also seen in bone 

cements35, titanium pulp capping materials36, Transbond XT37, pit and fissure sealing38, cavity disinfectant39, resin 

cement40, zinc phosphate cement41, and zinc polycarboxylate cement42. QACs have been also proved to be 

biocompatible with mammalian cells, thus suggesting that their application on dental materials do not represent a 

threat to human health.34,43
 

 

 Calcium Hydroxide - Calcium hydroxide (CaOH2) has been most widely used in the field of Endodontics as 

lining of cavities, indirect and direct pulp capping, dressing after pulpotomy, dressing of the root canal between 

appointments, prevention of root resorption, repair of iatrogenic perforations, treatment of horizontal root 

fractures, and as a constituent of root canal sealers.44,45
 

 

Its extensive use is because of its properties such as initiation and stimulation of mineralization, the antibacterial 

characteristics, and the dissolution of necrotic material. Its side effects include necrosis of bone, cytotoxicity on 

cell cultures, damaged epithelium, and cellular damage.46,47 

 

 Zinc oxide-Eugenol - zinc oxide-eugenol cements are mainly used as temporary fixing contents and filling 

materials, for gingival dressings and together with filling materials as impression materials. Recently, reinforced 

zinc oxide-eugenol cements and cements containing ethoxy benzoic acid (EBA) have been developed. These new 

cements have considerably better mechanic properties and are therefore used for cement bases, indirect capping, 

long-term temporary fillings and in selected cases as definite fixing cements.48
 

 

https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Hydrogen
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Peracetic
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Quaternary
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HAEMOSTATIC AGENTS OF DENTISTRY 

 

Hemostatic agents arrest more serious hemorrhage from cut capillaries and arterioles. In general, common 

hemostatic agents used in dentistry are - Ferric sub sulfate Fe4(OH)2(SO4)5, Aluminum chloride (AlCl3), Bitartrate 

(ZnCl2), Aluminum sulfate (Al2(SO4)3), Tannic acid (20% and 100%), Negatol solution.
49,50,51,52,53,54,55,56 

 

FUTURE CHEMICALS FOR DENTISTRY 

 

Few of the recently introduced chemicals in dentistry for providing more efficacy and accuracy incases related 

with routine dental problems are -  

 

 Hypochlorous acid -It eradicates all bacteria, mycobacteria, spores, fungi, viruses – even the tough Clostridium 

difficile – within 15 seconds. It disinfects 200 to 300 times better than bleach and is 100% safe. Hypochlorous acid 

oxidises explodes the cell wall of all pathogens causing necrosis or apoptosis (programmed cell death) and 

destroys them. Hypochlorous can also be used as disinfectant and in dentistry has been used for dental waterlines – 

it allows to eliminate biofilm, Other uses: impression disinfectant, instrument soak, ultrasonic baths, disinfect root 

canals, removing biofilms from implant surfaces, mouthrinse (particularly effective post-surgical), and endodontic 

irrigation.57,58,59,60,61,62
  

 

 Endocannabinoids–Cannabinoids has antibacterial properties. Cannabinoids are used in various oral care 

products as they reduce the bacterial load of dental plaque helps in preventing gum diseases.63,64
 

 

 Hyaluronic Acid –It is used for enhancing the aesthetics in dentistry. Hyaluronic acid used as filler to augment the 

interdental papilla (Interdental Gingiva) and for the treatment of recessed gums.65,66 

 

CONCLUSION 

 

In conclusion, these chemicals are used on the basis of requirement and their properties that support the treatment 

modalities. To achieve better and positive results different chemical combinations are required. All chemicals used in 
dentistry have played their major role to enhance the quality and ease of work. So far new combinations are still been 

derived to modify and improve dental materials. 
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