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Abstract: Tooth whitening and bleaching agents have different purposes. The former removes extrinsic;
the latter neutralizes intrinsic pigmentation. Tooth whitening uses abrasive agents; bleaching involves free
radicals. Tooth whitening recipes can be found in the 9" century literature. Bleaching has its origin in 1848.

Keywords: Esthetic dentistry, tooth whitening, bleaching, cosmetic dentistry

Tooth whitening and bleaching agents

Tooth whitening and bleaching agents have different purposes. The former removes extrinsic; the latter
neutralizes intrinsic pigmentation. Tooth whitening uses abrasive agents; bleaching involves free radicals.
For a good review of the history and current clinical aspects, consult reference (1).

Tooth whitening

Tooth whitening goes back to Rhazes (854-925/932?), a Persian erudite, philosopher, polymath, and
physician of the 9th century. Rhazes’ 23-volume Kitab al-Hawi has a section on tooth preservation which
includes a mixture for a brightening dentifrice containing birthwort, ocean crab, mussel ashes, soda borax,
salt burnt with honey, juniper incense, pumice, glass, burnt thyme and mugwort (2).

Tooth whitening — removes extrinsic pigmentation.

Medieval medical literature often has a section on the cure for blackened teeth (dentes nigros or ad
dealbantos dentes). Starting with the mid-16th century, Johann Craton von Kraftheim (1519-1586)
recommended Oleum vitrioli (or ethyl ether) for tooth whitening.
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In 1606, Peter van Foreest, a.k.a. the Dutch Hippocrates, recommends a dentifrice for tooth whitening that
contains hyssop, oregano, menthae, alum, pulverized dear stag, and table salt, all reduced to ash, mixed with
pepper, chrysanthemum, mastic, sweet myrrh, and cinnamon. In a 1623 work, the Foreest lists five more
mixtures for tooth whitening containing abrasive agents like pulverized bovine, dear stag and sepia
(cuttlefish) bone, sponge stone and pumice, table salt, red or white coral; stabilizing agents like acacia
(Arabic) gum, mastic or myrrh and active ingredients to mask halitosis including nutmeg (source of
isoeugenol), “aqua menthae” (from dried leaves of menthae), cinnamon, and solvents that included white
vine and rose water. (2).

These recipes contained many active ingredients, multiple abrasive and whitening agents found in today’s
products. At the time, although esthetic concerns were not common, having black teeth must have been an
issue for some. This became particularly concerning when sugar became available in the 16th century.

In 1619, Rodericus a Fonseca, a Portuguese physician, suggested white bread, red corral, and powdered
alabaster mixed with pulverized rosemary leaves (Folia rosmarini) used as a dentifrice to whiten teeth.
Many of the 16-17th century dentifrice recipes were compiled by Thomas Burnet in a 1697 work entitled
Thesaurus medicina practice (3).

The first textbook on oral hygiene was written by Levy Spear Parmly (1818), the Father of Oral Hygiene.
The book entitled A Practical Guide to the Management of the Teeth provided a detailed description of the
tools for oral hygiene. Oral cleaning became an integral part of what dental offices offered. As a result,
demand from patients for stain removal increased. New tooth whiteners include silicon dioxide, pumice of
various coarseness, calcium carbonate, and polishing agents like tin oxide, corundum, or diamond particles
containing paste.

Bleaching agents

Chlorinated lime (calcium hypochlorite) combined with sodium chloride as a bleaching agent was first
reported in 1848 at the American Society of Dental Surgeons meeting. The topic of tooth discoloration
frequently appeared in period publications of the 19"-century. Another strong oxidizing agent, sodium
hypochlorite (Labarraque Solution), was reported in 1861. Antoine Germain Labarraque developed a strong
antiseptic solution of sodium and calcium hypochlorite in 1825, widely used in disinfecting dead animals
and subsequently used by Ignaz Semmelweis in 1846 in Vienna. In 1865 James Truman sealed into a tooth
a piece of cotton with a mixture of strong acid and chloride lime and let patients walk home. They were
asked to return for the agent to be changed several times weekly, thus initiating the technique later dubbed
“the walking bleach”. Concentrated oxalic acid, placed in the pulp chamber for 3-6 minutes, appeared to
bleach teeth significantly.

Hydrogen peroxide was first suggested by Harlan in 1884 (4). Several minutes of exposure to concentrated
H202 was reported as an effective bleaching method. Harlan’s method was upheld for the past century. In
1961 sodium perborate and water were placed into the pulp chamber of discolored non-vital teeth.
Subsequently, 25% (Pyrozone) and 30% (Superoxone) hydrogen peroxide in ether replaced water in the
solution, achieving even better results. Carbamide, another strong bleaching agent, was introduced in the
1960s due to a chance observation of tooth whitening following 10% carbamide peroxide treatment for post-
orthodontic gingivitis. That observation led to the rise of vital-tooth bleaching techniques using trays and
the night-guard vital bleaching technique (5). Home-bleaching products using 10% carbamide-peroxide
became available in 1989.
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Bleaching agents remove intrinsic pigmentation.

When tooth whitening or bleaching failed to improve esthetics, porcelain veneers were applied. Introduced
by Charles Pincus in California in the 1930s, he placed thin porcelain veneers on front teeth to improve the
appearance of Hollywood stars. The method though did not take off because the adhesion of the veneers
was poor. Only when better etching and bonding between the silane (SiO2) groups of the porcelain veneer
and the bisphenol glycidyl methacrylate (bis-GMA), appear in the late 1970s did porcelain laminates became
a more reliable option for esthetic treatment.
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