PREVACID

(LANSOPRAZOLE)

History

May 10, 1995 FDA approved Prevacid
· TAP Holdings Inc. - a joint venture of Abbott and Takeda Chemical Industries Ltd.(the manufactures)

Takeda Pharmaceutical Company Limited 

Takeda Pharmaceutical Company - Japan's top drug maker

           

   
Pharmaceuticals 



                                 - Vitamins
  
                                 - Food additives  

 
                                 - Insecticides 

      


 Drugs



                     - Ulcers



                     - Prostate cancer



                     - Hypertension



                     - Diabetes

Abbott Laboratories
Abbott Laboratories - Leading Diagnostics Company
                                            -  HIV


                                -  Cancer



                    -  Pregnancy

                                      ** Similac infant formula and Ensure

·  TOGETHER THEY MAKE TAP PHARMACEUTICAL 
The First PPI
· Omeprazole (Prilosec) is a substituted benzimidazole derivative that substantially suppresses gastric acid secretion. It is the prototype proton pump inhibitor and the first one to receive approval by FDA

· It has seen major effectiveness in the management of hyper- secretion with patients with Zollinger-Ellison syndrome,
The Second PPI (PREVACID)
· The Newer proton pump inhibitors are more potent acid suppression, and are longer-lasting-acting proton pump inhibition. Lansoprazole (Prevacid) is the second proton pump inhibitor approved by the FDA. Prevacid and future PPI’s have the potential to eventually prove to be effective in a variety of acid peptic diseases, gastroesophageal reflux disease, Zollinger-Ellison syndrome and Helicobacter pylori infection.
Simplified Biochemistry

· The vesicular gastric H,K-ATPase catalyzes an electroneutral H for K swap allowing acidification of the intravesicular space. Lansoprazole is a weak base that aggregates in the acidic space generated by the pump and undergoes an acid catalyzed rearrangement to a cationic sulfenamide, which forms disulfides with accessible cysteines.  This reaction is highly specific because the canaliculis is the only place in the body where the pH is anywhere close to 4.0, and the pyridine in Lansoprazole has a pKA of about 4.  The formation of the sulfonamide is the rate limiting step. The sulfonamide then binds covalently to one of the two different cysteine resides.  The relative rates of acid activation correspond to the relative rates of inhibition of ATPase activity and acid transport.  The binding to cysteine 813 is enough for inhibition of ATPase activity and acid transport by the gastric acid pump.  This reaction is not reversible and therefore is permanent.
References:
· “Sites of Reaction of the Gastric H,K-ATPase with Extracytoplasmic Thiol Reagents” 
· May 29, 1997 

· Marie Besancon , Alex Simon, George Sachs and Jai Moo Shin 

· Department of Physiology and Medicine, UCLA and Wadsworth Veterans Administration Hospital, Los Angeles, California 90073,  Byk Gulden, D-78467 Konstanz, Germany
BIOCHEMICAL PATHWAY 

· Proton pump inhibitors (PPI) such as Lansoprazole are consumed as inactive pro-drugs.  The drug is prepared as an acid-resistant enteric-coated formulation in order to protect the drug from any harm the gastric lumen could have on it.  The drug passes safely through the stomach and into the basic intestinal lumen, where the enteric coatings dissolve allowing for the absorption of the drug.  As a lipophilic weak base, Lansoprazole diffuses readily across lipid membranes and into acidified areas of the cell, such as the parietal cell canaliculus.  Once in an acidic compartment, Lansoprazole molecules become protonated and concentrated within the parietal cell canaliculus.  Rather quickly, the drug becomes active due to a molecular conversion during which the drug is ionized into a reactive thiophilic sulfonamide cation which reacts with the H+/ K+ ATPase forming covalent disulfide linkage.  This causes the enzyme H+/ K+ ATPase to become irreversibly inactive.  Since Lansoprazole renders the H+/ K+ ATPase inactive and therefore blocking the body’s final common pathway of acid secretion. 

Prevacid FACTS
· empirical formula: C16H14F3N3O2S 

· molecular weight:  369.363 g/mol

· inhibits gastric acid secretion 

· Bioavailability = 80% or more
· white to brownish-white odorless crystalline powder 

·  melts with decomposition at approximately 166° C 

·  insoluble in hexane and water. 

·  tablets are available in 15 mg and 30 mg dosage strengths 

· active ingredient: is a substituted   benzimidazole, 2-[[[3-methyl-4-(2,2,2-                trifluoroethoxy)-2-pyridyl] methyl] sulfinyl] benzimidazole

· Active metabolite inhibits the ATPase enzyme, thereby blocking   the final step of acid output
· The effects of Prevacid last for 24 hours 
· Short serum (plasma) half-life is 1 ½ hours and inhibition of protons takes 24 hours 
· Works best if taken on empty stomach (bioavailability – 80% as opposed to 50% if stomach has food)
· Drug must be taken 3-4 days to reach the full acid-inhibiting potential because not all of the protons are inhibited in one dose
· It takes 18 hours to create new proton pump molecules
· Prevacid comes in different forms - one that's a pill, one you can drink and one that melts in your mouth 

WHY IS THIS MEDICINE PRESCRIBED 

· Lansoprazole is used to treat ulcers; gastroesophageal reflux disease (GERD), - the backward flow of acid from the stomach causes heartburn and damages the food pipe or esophagus. This cause the stomach to produce too much acid, such as the Zollinger-Ellison syndrome. Lansoprazole can also be used in combination with other medications to eliminate H. pylori, a bacterium that can lead to ulcers.
WHAT IT DOES NOT TREAT
· Prevacid is one of a kind. It has different chemical structures and has another way of stimulating in your body to treat heartburn and ulcers. It is not an antacid. With Prevacid you will not form a habit, it will not cause drowsiness, sexual dysfunction, or breast enlargement.

Side Effects

· Infrequent: dry mouth, insomnia, drowsiness, blurred vision, rash, pruritus 

· Rarely and very rarely: taste disturbance, liver dysfunction, peripheral oedema, hypersensitivity reactions (including bronchospasm, urinary, angioedema, anaphylaxis), photosensitivity, fever, sweating, depression, interstitial nephritis, blood disorders (including leucopenia, leukocytosis, pancytopenia, thrombocytopenia), arthralgia, myalgia, skin reactions (including Stevens-Johnson syndrome, toxic epidermal necrolysis, bullous eruption) 

· Increases the risk of gastric-intestinal infections by reducing gastric acidity. 

· Severe: Gastro-intestinal disturbances (such as nausea, vomiting, abdominal pain, flatulence, diarrhea, constipation), headache, dizziness

EXPECTED CONCERNS
· TAK-390MR, the drug to take the place of the leading Prevacid, which is Takeda's top-selling drug with sales of $3.4 billion a year, will be under close surveillance by investors because Prevacid patent expires in 2009.
