
Formulation and building blocks 
of oral care products: 

Toothpaste, Teeth whitening, 
Mouthwash
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Caries:  How do teeth develop decay?

Bacteria

FoodTeeth

Bacteria break down food into acids that eat away at the tooth. 

DECAY







Toothpaste

• cleaning

• anticaries

• antimicrobial

• tartar inhibition

• Contain many different substances which are
necessary to obtain the desired effects i.e.
abrasives, active components, motivators.











Ingredients

• Abrasives 20%-40% (Silicon Oxide, Aluminum Oxide, Granular polyvinyl 
Chloride)

• Water 20%-40%
• Humectants 20%-40% (Sorbitol, Mannitol, Propylene glycol, Glycerine)
• Foaming agents 1%-2% (Sodium lauryl sulfate, sodium N-lauroyl

sarcosinate)
• Sweetening agent 2% (Sorbitol, Mannitol, Glycerine)
• Binding agent 2%
• Flavoring agent 2%
• Therapeutic agent (Fluoride, tetra sodium phosphate) 2%
• Preservative (benzoic acid)colouring agent 1%



• Abrasive agent: Helps to polish tooth by eliminating calculus food,
particles stuck on tooth

• Humectant: prevents drying of toothpaste and to maintain consistency 
ofToothpaste.

• Foaming agent: Aids in removal of food debris 

• Flavoring agent: for Pleasant feel after mouth wash

• Antibacterial agent (Triclosan): For reduction of Gingivitis, calculus etc

• Fluorides(monofluoroPO4): To make teeth more resistant to the acids produce by 
bacteria

• Binding/Thickening agent (alginate, NaCMC, Sod Magnesium Silicate): Stability & 
consistency

• Anticalculus agents (Zinc Citrate, Zinc PO4, pyro PO4): To inhibit minerlization of 
Plague

Ingredients





Fluoride in Toothpastes

• The first therapeutic addition to the basic
dentifrice.

• Stannous fluoride (SnF2)

• Sodium monofluorophosphate (Na MFP)

• Sodium fluoride (NaF)

• Sodium fluoride and Calcium Phosphate (NaF/CaPO4)



















Whitening Ingredients: Tooth whitening or 
bleaching Agents
• non-bleaching ingredients and 

• Bleaching ingredients.

• Non-bleaching whitening agents that work by physical or chemical 
action to help remove surface stains only. 

• Toothpaste containing abrasives provide whitening action as they 
remove stains from the teeth.

• For more efficient results, chemical action may also be utilized where 
positively charged ingredients (e.g., SHMP) bind to the negatively 
charged stain molecules



• Bleaching agents actually change the natural tooth color. They 
contain peroxides, such as hydrogen peroxide and carbamide
peroxide, that help remove deep (intrinsic) and surface (extrinsic) 
stains.



Rheology of Toothpaste Formulations

• Toothpaste is a non-Newtonian fluid that has a special rheological 
behavior, and is called a “Bingham plastic.” 

• Bingham plastics behave as a solid (which does not flow) at rest. 
However, when a minimum force is applied on them, they start 
moving as a viscous fluid. 

• The minimum force needed to flow is referred to as the “yield

• stress.” As soon as the force (i.e., squeezing the tube) is stopped, they 
turn back into a solid form.



MOUTHWASH

• Mouthwash is a clear, colored solution that is aimed to refresh the breath 
by swishing the product around the mouth, followed by spitting it out. 

• Benefits- prevention against tooth decay, gingivitis, plaque formation, or 
tartar formation, or a combination of these.

• It is usually a hydroalcoholic solution in which flavors, essential oils, and 
other agents are combined to provide long-term breath deodorization.

• Palatability can be improved by polyhydric alcohol, such as glycerine or 
sorbitol. 

• Anionic and nonionic surfactants can also be used to help solubilize the 
flavors and help remove debris and bacteria from the mouth



Mouthwash

• Mouthwash is a simple solution containing
• Active & Inactive Ingredients

• Active Ingredients : antibacterial, anticavity, antihypersensitivity, 
antiplaque, antitartar, and whitening ingredients.



MOUTHWASH : Active Ingredients :

• Anticaries Agents: sodium fluoride, stannous fluoride, and sodium 
monofluorophosphate

• Antihypersensitivity Agents: potassium nitrate and strontium chloride

• Antiplaque/Antigingivitis Agents: Chlorhexidine (which is a very effective agent 
to reduce plaque formation and gingivitis; its disadvantages include staining of 
the teeth, taste modification, and increased calculus formulation); essential oils; 
cetylpyridinium chloride (its disadvantage is that anionic surfactants

• Antitartar Agents: Pyrophosphates, PVM/MA

• Whitening Agents: Non-bleaching agents, such as SHMP, and bleaching agents, 
such as peroxides.



MOUTHWASH : Inactive Ingredients

1. Solvents function as a vehicle. Two main solvents are water and alcohol (i.e., 
ethanol).  Alcohol has an antibacterial activity, acts as an astringent, and 
contributes to the fresh feeling provided by the product. It may also help 
stabilize the product by solubilizing the flavoring oils.

2. Humectants increase the viscosity of the product and result in a good 
mouthfeel. They also inhibit “crystallization” around the closure. Without these 
ingredients, the products would have a harsh chemical-like taste/feel. They 
may alsocontribute to the sweetness. Examples for frequently used 
humectants include glycerin and sorbitol.

3. Surfactants are used to solubilize the flavoring oils and stabilize the products. 
They can provide foaming action on use, contribute to the cleansing effect of 
the product. Ex. poloxamers and polysorbates, such as polysorbate 80, as well 
as anionic components, such as sodium methyl cocoyl taurate and sodium 
lauryl sulfate.



4. Astringents can serve as deodorizers that mask bad breath. Examples include zinc 
chloride, ethanol, and witch hazel.

5. Preservatives: Although alcohol has an antibacterial activity, its antibacterial profile may 
not cover all microorganisms. Mouthwashes are basically water/humectants systems, 
which is a perfect environment for microbial growth. Therefore, most formulations contain 
additional preservatives as well. Examples include ethanol; benzoates, such as benzoic acid 
and sodium benzoate and parabens.

6. Flavoring Agents: As with toothpastes, taste has a key importance from a consumer 
perspective. It also contributes to the refreshing effect of the product and provides a 
pleasant note over the breath aroma. Some flavors may also have antibacterial action. 
Examples - mint, menthol, peppermint oil, eucalyptol, methyl salicylate, thymol, and 
bubble gum. Many flavors listed under toothpaste formulations could also be taken as 
examples for mouthwash formulations.

7. Sweeteners are also usually added to adjust the taste of the formulations. 

8. Colorants are also an important part of mouthwashes. Only a tiny amount of water-
soluble dyes are added. Colors may vary from blue to green to purple or can also be yellow 
and red. 

MOUTHWASH : Inactive Ingredients


