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ABSTRACT:
        Alginate is an elastic, irreversible hydrocolloid impression material originally developed in the 1930s and has been used in dentistry for over 50 years. [2] Even with the introduction of more advanced and more accurate rubber base materials, irreversible hydrocolloid impression materials have stood the test of time.                 
            This article gives a detailed perspective of uses of alginate and its recent advancements. [1]
HISTORY:
                 Algin was discovered in 1881 by an English chemist, E.C.C Stanford, who obtained a viscous mucilage by extracting Laminaria-stenophylla (Laminariaceae) with alkali. He called the product “algin”. He further found that, if a mineral acid was added, a gelatinous precipitate was obtained, which dried to a hard, horny substance. He identified this as new acid, which he named  “alginic acid”.
                   In England 40 years later another chemist, Sir, William Wilding received a basic patent for use of algin as a dental impression material. Irreversible hydro-colloids have been used since 1947. [2]
CONVENTIONAL ALGINATE:
        Alginic acid is a linear polymer of sodium salt of anhydro beta d-mannuronic acid and its insoluble in water but some of its salt like sodium, potassium are soluble.  When alginic acid reacts with a calcium salt, it produces an insoluble elastic gel called calcium alginate. When mixed with water, the alginate material first forms a sol. The following chemical reaction forms a gel to create the set impression material.[2]

PROBLEMS WITH ALGINATE:
1.  It has poor dimensional stability, must be poured within  10 to 12 minutes of impression making  or distortion becomes a major issue and is good for only one pour per impression. 
2. Tear strength of hydrocolloids is low.
3. Alginate have tendency to stick to teeth, which occurs when alginate radicals in the impression material form chemical bonds with hydroxyapatite crystals of the enamel. On removal of the impression, the alginate tears.
4. It consists of silica dust in the form of diatomaceous earth and other components like lead, cadmium in its composition which are highly toxic and prolonged inhalation can cause silicosis.
5. Poor adhesion with tray.[2]


ADVANCES IN ALGINATE IMPRESSION MATERIAL
   To overcome problem of alginate various advancement have been done.
EXTENDED - POUR ALGINATE:
              Alginate impressions should generally be poured immediately or until 12 minutes in 100 percentage humidity at room temperature. If the irreversible hydro- colloid was poured within 15 min, it could be used as a final impression material but if not poured it can dimensional changes. 
             Cavex color-change[extended-pour alginate] is designed for use with alginate impression material which enables to delay pouring up impression under specified storage conditions. [2]


TRAY ADHESIVE FOR ALGINATE:
                    Recently, a tray adhesive in form of liquid and spray containing polyamide or diethylenetriamine polymer, ester gum and rosin in isopropyl alcohol or a combination of isopropyl alcohol with ethyl acetate has been introduced to improve the bond strength of alginate to the metal and plastic trays.[2



DUST FREE ALGINATES:   
 To avoid or minimize the dust during manipulation, alginate powder is coated with de-dusting agent to agglomerate the powder to a more dense form.
         Glycerin, glycol, polyethylene glycol, polypropylene glycol, sepolite and tetraflouroethylene are used as de-dusting agents.[2]

HIGH VISCOSITY ALGINATES:
              By incorporation of hydrophobic material (0.01 0.1 wt %)  & surfactant 0.05 0.1 weight permeation speed of water increases, kneading time is shortened.  
         Further, by incorporation of polysaccharides, problem of gagging is solved.[2]

COLOR CHANGING ALGINATES:
           Conventional alginates were simply modified with the addition of pH indicators. Most pH indicators show a color change at an early stage before actual gelation time. To overcome this problem a combination of inorganic and/or organic pigment [cresol red, a` naphtholphthalein, tropaeolin OOO, thymol blue] along with PH indicator has been incorporated.[2]

TWO PASTE FORM:
               Alginate in the form of two paste system has been introduced which is quite convenient to mix. 
            Base paste contains a mix of soluble alginate, water and fillers mixed with a paste forming material. Polysaccharides such as carrageenan and gum arabiccan can be used to form a paste without the separation of components of alginate paste.
                  The reactor or catalyst paste contains calcium salt mixed with a viscous liquid that is non reactive towards calcium salt such as liquid paraffin. A pH stabilizing agent such as magnesium hydroxide is also   added. [2]
INFECTION FREE ALGINATES:
                               To avoid dimensional inaccuracies associated with disinfection process, manufacturers have incorporated disinfectant materials into the alginate such as quaternary ammonium compounds, bisquanidine compounds, chlorhexidine, didecyldimethyl ammonium chloride  without altering its properties2. 

ANALYSIS OF INTRA-ARCH AND INTERARCH MEASUREMENTS USING ALGINATE:
  A plastic typodont was modified with reference points for standardized intra-arch and interarch measurements, and 16 sets of maxillary and mandibular vinylpolysiloxane and alginate impressions were made. [6]

ALGINATE – DINSINFECTION
                Sodium Hypochlorite 5.25%. sodium hypochlorite is the elected disinfecting solution for alginate. In addition, sodium hypochlorite is the recommended by the environmental Protection Agency(EPA) .
                 Others - Perform ID and Sterilox - both as a 10% dilution and in the form of concentrated solution.[5]

OTHER VARIANTS OF ALGINATE:
ALGINATE AS WOUND DRESSING MATERIAL:
Wound dressing based on alginic material is well known, in literature as well as from commercial point of view, in wound management. Calcium alginate being a natural hemostat, alginate based dressings are indicated for bleeding wounds.
       The gel forming property of alginate helps in removing the dressing without trauma, and reduces the pain experienced by the patient during dressing changes.                                                                     It provides a moist environment that leads to rapid granulation, reepithelialization. Calcium alginate dressing provides significant improvement in healing split skin graft donor sites.[3]

ALGINATE- APPLICATION IN PHARMACEUTICAL PRODUCTS:
                                Alginate are regarded as biocompatible, non-immunogenic, and nontoxic materials. Although alginate gel is not degradable in mammalian digestive tract, it simply dissolves as a result of elution of cross-linking calcium ions.  A number of available ALG-based pharmaceutical products used for the symptomatic treatment of heartburn and esophagitis exist.
                      Alginate are also considered as promising candidates in obesity and type 2 diabetes treatment as they are able to attenuate the post prandial glycemic response by modulation of gastric emptying or inhibition of glucose transporters and glucose intestinal absorption rate. [4]

USES OF ALGINATE WASTE:
                     Since alginate impression material contains silica and calcium salts, we aimed to synthesize calcium silicate cement from alginate impression material.
                     Firing the set blend of pre-fired set alginate impression material and gypsum at 1,2OO degree C revealed that the featured porous structures of diatomite as an alginate impression material appeared useful for synthesizing calcium silicates which when mixed with phosphoric acid solution set by depositing the brushite. [2]


CONCLUSION:
      Alginate is the most commonly used impression material for partial dentures.
      Advanced alginates are better than conventional alginates. 
          Studies are going on to develop superior alginates to overcome its disadvantage and for better clinical performance. [2] , Still  alginate is one of the widely used multipurpose cost effective impression material, thus versatility meets frugality.
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