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1. Sterilization is an essential stage in the processing of any product destined for parenteral administration or for contact with broken skin.  Discuss?
Sterilization is an essential stage in the processing of any products destined for parental administration because it helps to remove microbes and other transmissible agents from the product in other to ensure safe consumption. Sterilization is also important in relations to contact with broken skin. When the skin is broken cotton wool soaked with ethanol is used to clean the surface of the broken skin to prevent the spread of microbes already on the skin into the wound or cause infections. Equipment used to treat the area of the skin that is broken would have to be sterilized so as to prevent infection or the spread of microbes and other transmissible agents 
2. Discuss the importance of sterilization in the production of Pharmaceutical products   
    The purpose of sterilization procedures is to prevent transmission of microbes. Sterilization (dry heat) is used for thermostable, moisture sensitive, moisture impermeable pharmaceutical and medicinal products like dry powdered drugs, suspensions of drugs in a non-aqueous solvent, oils, fat, waxes, soft hard paraffin silicone, oily injections implants, opthalmilic ointments and ointment bases.

Sterilization (radiation) is used to sterilize antibiotic, hormones sutures. Filtration sterilizations are used in the treatment of heat sensitive injections and ophthalmic solutions, biological products, air and other gases for supply to aseptic areas. They are also used as part of the venting systems on fermenters, centrifuges, autoclave and freeze driers .Preparation of injectable medications and intravenous solutions for fluid replacement therapy requires not only sterility but also well-designed containers to prevent entry of adventitious agents after initial product sterilization
3. Explain Gaseous Sterilization, its Sterilizer design, and operation.
Gaseous sterilization is the use of chemically reactive gases to rid objects of microorganisms and transmissible agents. Gaseous sterilization is used to avoid the problem of heat damage on heat sensitive materials such as biological materials, fiber optics, electronics, and many plastics. Gases used for gaseous sterilization include;
Ethylene oxide

Ethylene oxide gas treatment is one of the common methods used to sterilize items because of its wide range of material compatibility. It is also used to process items that are sensitive to processing with other methods, such as radiation, heat, or other chemicals.                                                                                                                                             This treatment is generally carried out between 30 and 60°C with relative humidity above 30% and a gas concentration between 200 and 800 mg/l. The process normally lasts for several hours. Ethylene oxide is highly effective, as it penetrates all porous materials, and it can penetrate through some plastic materials and films. Ethylene oxide kills all known microorganisms, such as bacteria (including spores), viruses, and fungi (including yeasts and molds). It is flammable, toxic, and carcinogenic; but only with a reported potential for some adverse health effects when not used in compliance with published requirements. Ethylene oxide sterilizers and processes require biological validation after sterilizer installation, significant repairs or process changes.
Sterilizer design and operation 
Sterilizer design: An ethylene oxide sterilizer consists of a leak proof chamber and explosion proof steel chamber that is normally 100 to 300L capacity. This chamber is surrounded by hot water jacket to provide uniform chamber temperature. 
Operation:  To operate the chamber air needs to be removed from the chamber by evaporation, modification and conditioning of the load by passage of sub atmospheric pressure steam.                                                                                                                         Absorption of ethylene oxide by the load is enhanced by the introduction of excess gas at the start of by adding more gas as the pressure falls during sterilization.                                                    When treatment is done gases are removed either directly to atmosphere outside or through a special exhaust systems the filtered air is the admitted either for a repeat or vacuum or for air purging until the chamber is opened. This method ensures the safe removal of ethylene oxide reducing toxic hazards to the individual operating it.
Formaldehyde
                                                                                                                                                        Formaldehyde is also used as a gaseous sterilizing agent by heating formalin to a temperature of 70 to 75°C with steam that lead to process called LTSF (low temperature steam formaldehyde). Formaldehyde has a very similar toxicity to ethylene oxide but absorption to material is low.
Sterilizer design and operation
Sterilizer design: a LTSF sterilizer is designed to work with sub atmospheric pressure steam.
Operation: air is removed by evacuation and steam is put in the chamber to allow heating of the load and to assist in the removal of air. Sterilization starts when formaldehyde is released by vaporization from formalin. The temperature of the chamber is maintained by a thermostatically controlled water jacket and steam and condensate is evacuated via drain channel and an evacuated condenser.                                   After the treatment formaldehyde vapor is released by steam flushing and the load is dried by alternating stages of evacuation and admission of sterile filtered air.
4. What is Radiation Sterilization?
Radiation sterilization is a type of sterilization that depends on ionizing radiation, primarily gamma, X-ray or electron radiation, to deactivate microorganisms such as bacteria, fungi, viruses and spores. Due to numerous advantages over heat or chemical based sterilization techniques, this method is particularly attractive in medicine and healthcare-related fields. Radiation sterilization is readily applied during pharmaceutical packaging and medical device manufacturing.

