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Abstract

The TDC-94 IV Fluid Generation (IVGEN) 

Mini pH Correction project focuses on 

developing a compact and automated 

system to produce sterile intravenous (IV) 

fluids in space. Ensuring proper pH 

balance is critical for IV fluid safety, as it 

must comply with stringent United States 

Pharmacopeia (USP) standards.  This 

project aims to design and build a 

prototype capable of measuring and 

automatically correcting the pH of potable 

water to ensure it meets medical-grade 

requirements. By addressing the unique 

challenges of space-based IV fluid 

production, the IVGEN Mini project 

contributes to advancements in space 

medicine and automated fluid processing 

technologies.

The main objective was to design an 

automated device capable of measuring 

and adjusting the pH of potable water to 

fall within the USP-recommended range 

of pH 4.5–7.0, ensuring the safe 

production of IV fluids. 

Mechanical Methods

The Device operates with a simple 

peristaltic pump and pH Sensor System. 

When the pH of the liquid is not at the 

desired level a signal will be sent which 

will trigger the motors which will pump 

either an acid or base into the solution 

until it reaches the desired pH. The 

pH will be read using a pH Sensor and 

displayed on an  LCD screen to inform 

the user of the current Ph of the solution. 

The solution in the container will be spun 

by a magnetic stir rod to ensure the 

fluids are not stagnant, as well as 

ensuring proper mixing. 

The project utilized an automated pH 

regulation approach, incorporating pH 

sensors, buffering agents, and batch 

reactions to maintain the desired pH.

The project highlighted the 

significance of pH control not only for 

terrestrial medical applications but 

also for ensuring the safety and 

sustainability of medical fluids in space 

environments.

Future Studies

•Scalability

•Modular Parts

•Volume Optimization

•Improved Efficiency
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Terrestrial Applications

•Water Treatment

•Agriculture

•Pharmaceuticals

•Food & Beverage

•Chemical Manufacturing

•Cosmetics

•Aquaculture
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Schematic & Design

Since the water is filtered and recycled, 

we can assume its pH will tend to be 

more acidic. To counteract this and raise 

the pH, we have selected a mild alkaline 

buffer, Sodium Bicarbonate (NaHCO₃). 
Additionally, a phosphate buffer will be 

used to stabilize the pH, ensuring 

consistency and suitability for IV fluid 

production.
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