NC STATE UNIVERSITY

Efficient Design for Utilities in a GMP Facility

Regan Cella, Emma Lasarsky, Saurav Jain, Stephanie Falcone, Payton Smith

1. Background & Motivation 4. Pretreatment Design 6. Cost Analysis
Wotor e s - ' Y - First stage of treating city water
Filters impurities out a.er 1S sanitized 1n a Micron Filer  Carbon Fiter RO Pump IMV i . s : : : Canital Cost 615.701
of incoming city water | mm high pressure and B o ipn I i Minimize r1sl§ of fouling during p $615,
before entering WFI temperature process. WFI OV Fiter WEFT production
section of process. is the mechanism for drug | . - Facilitates removal of organic Cost of Operating Labor $1,996,012 / year
1 ) delivery in patients. | — matter, microorganisms, s
— endotoxins, inorganic 10ns L
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2. Project Goals Steam Design $5,881,804

l.Model an Efficient Cle,an Utilities SyStem - Saturation point at at 7.908 bar | - Latent heat of pure steam - Pure WFI collected and routed .

2. Conduct Safety & Environmental Analysis and 170°C vaporizes water for storage and distribution 7. Material and Energy Balance
3. Develop an Overall Material and Energy Balance - Vapor fraction of 0.4 through - Pressure drop of 30 psig per - Remaining pure steam condensed
4  Perform a Financial Analysis to Ensure Feasibility the use of high pressure steam stage to achieve transfer of heat | - Maintained at 80°C for purity

Stage 1 Stages 2 & 3 Stage 4

3. Equipment Selection E—rv — 2902.54 kg/hr | 2901.39 kg/hr 0.039%
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Lower capital cost Limitations on

Skid Built Quicker purified water - The most important consideration when designing a clean
Imyplismeriiziion e generation utilities process for pharmaceutical manufacturing is that of
- More sustainable and | - Highest risk to WFI ((cxo the health and safety of the patients affected.
Membrane cost effective purity; operation at v o Trestes : : el : .
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energy costs temperatures Clean Steam @ Xe risk of contaminants, includes water pretreatment, a multiple
Product
_ Good for medium to _Difficult to scale : o effect distillation system, and a clean steam generator.
Vapor‘Cf)mp.ressmn large processes - Higher upfront costs - Next steps include creation of a PFD that combines each
Distillation - Low risk to WFI purit - Produces WFI at Clean Steam g e L NPT :
W YYELpunty roct _ stage of WFI production into one distillation still, for further
- Lower maintenance ambient temperatures - Distributed at 3 bar V=108 et E-110 B ® : :
- 100 Ibs/hr recycled analysis of system cost and efficiency.
Multiple Effect - Easy to scaloe - Higher utilities - Blowdown used to pre-heat
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