1. Act of using results obtained from laboratory studies for designing a prototype and a pilot plant process, constructing a pilot plant and using pilot plant data for designing and constructing a full scale plant or modifying an existing plant.

2. I. Define project economics based on projected market size and competitive selling and provide guidance for allowable manufacturing cost

    Ii. Conduct laboratory studies and scale up planning at the same time

    Iii. Define key rate controlling steps in the proposed process

    Iv. Conduct preliminary larger than laboratory studies with equipments to be used in rate controlling steps to aid in plant design

    V. Design and construct a pilot plant including provisions for process and environmental controls and meeting regulatory agency requirements

    Vi. Evaluate pilot plant, result and process

3. 1.Non-linear Scale-Up – It’s not that easy

     2. Reaction Kinetics – Do you mix well?

     3. Chemical Equilibrium – How fast do you react?

     4. Material Properties – What are you made of?

     5. Fluid Dynamics – How do you flow?                

4. For example a drug manufacturing industry

      In every emerging drug manufacturing  industry or an already existing one, there is always a need to  have an intermediate batch scale representing procedures and simulating that used for commercial manufacturing. In order to develop a reliable and practical method of manufacture that affects an orderly transition from laboratory to routine processing in a full-scale production facility, the following should be considered.      

  1. Reporting responsibilities

In order to facilitate smooth transfer of products from a laboratory scale to a commercial scale, there is need for be adequate records and reporting arrangement. How effective a pilot plant is may be determined by the ease with which new products or processes are brought into routine production.To achieve this, there should be a good relationship and effective communication between the pilot plant group and the other groups (Research and Development, processing, packaging, engineering, quality assurance/control, regulating and marketing) with which they interact during the process.     

2. Personnel Requirement

Those employed during the scale up process should be individuals with qualifications required for position in a pilot plant organization. It should be a blend of good theoretical knowledge of pharmacy and some practical experience in the pharmaceutical industry. Practical experience in pilot plant operations is also invaluable.              

   3. Space Requirements

The space requirements of a pilot plant are of four types:

a. Administrative and information processing

There should be adequate office and desk space for both the scientists and technicians to facilitate proper documentation of their activities and observations.  

b. Physical Testing Area

There should be an adequate working area where the analysis and physical testing of samples can be performed (in-process quality control analysis) which helps in early identification of production errorthe work area but sufficiently isolated to permit people to work without undue distraction. 

c. Standard pilot plant equipment floor space

This has to do with where all the relevant equipment used in the pilot plant scale up techniques is kept.

d. Storage Area

Separate provision should be made for the storage of active ingredients and excipients. Different areas should be provided for the storage of the in-process materials, finished bulk products from the pilot plant and materials from the experimental scale-up batches made in the production. Storage area for packaging materials should also be made available.

4. Raw Materials

One responsibility of pilot plant operation is to approve and validate the active and excipient raw materials used in the formulation of pharmaceutical products. This should not be taken for granted. This is because pilot scale up, in itself, does not guarantee a smooth transition.The raw materials used during small scale formulation trials may not meet the requirements of large volume shipments of materials used in full manufacturing scale.There is need for alternate suppliers of raw materials because a single supplier may sometimes leave the company defenseless with respect to price and supply quality      

5. Relevant Processing Equipment
During scale-up, alternative manufacturing equipment should be considered since most development work has been performed on small and simple laboratory equipment. The equipment that promises to be the most economical, the simplest, the most efficient and the most capable of consistently producing products within the proposed specifications should be evaluated based on the known processing characteristics of the product.

6. Production Rates

The immediate and future market demands of a product should be considered when determining production rates and the type/sizes of production equipment to be used in the production process. The size of the equipment and its utilization should be proportional to each other.The choice of equipment and process to be used is dependent on product loss in equipment during manufacturing process, time required to clean up equipment between batches and the number of batches needed for testing.

7. Process Evaluation

This step critically evaluates the process and optimizes its performance based on that evaluation. Processes that should be examined include the following:

      1.Order of addition of components, including adjustments of their amounts.

      2.Mixing speed and mixing time.

      3.Rate of addition of granulating agents, solvents, solutions of drugs, slurries etc.

      4.Heating and cooling rates.

      5.Filter sizes for liquids preparations

      6.screen sizes for solid preparations

      7.Drying temperatures and drying times
8. Preparation of Master Manufacturing Procedure

This is concerned with the manner of presentation of the manufacturing procedures to facilitate easy compliance and understanding by the processing technicians. The procedures include; manufacturing directives, chemicals weigh sheet, sampling directions, in-process and finished product specifications.The weight sheet, for instance, should clearly identify the chemicals required in the batch, their quantities and order in which they will be used. To also prevent confusion and possible errors, both names and identifying numbers for the ingredient should be used on batch records and these should correspond with those on the bulk material containers. The process directions should be precise and explicit.

9. Good Manufacturing Practice (GMP) Considerations

A list of GMP items that should be part of scale up of a new product or process introduction may include the following;

      1.Equipment qualification

      2.Process validation

      3.Regularly scheduled preventative maintenance

      4.Regular process review and revalidation

      5.Relevant written standard operating procedures

      6.The use of competent, technically qualified personnel

      7.Adequate provision for training of personnel

      8.A well-defined technology transfer system

      9.Validated cleaning procedures

      10.An orderly arrangement of equipment for easy material flow and prevention of cross contamination.

10. Transfer of Analytical Methods to Quality Assurance

All analytical test methods developed in research during scale up of a new product, must be transferred to the quality assurance department. The quality assurance staff should review the process to make sure that the proper analytical instrumentation is available and that personnel are trained to perform the tasks.Research personal should review the assay procedure and the data obtained during the validation studies to verify that the analytical methods have not been altered in a way that might affect the reliability, precision or accuracy of the tests..

