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Abstract

Functionality

The Compact Automated Bioreactor box (CAMbox) is an
autonomousmicrobioreactordesignedto culture, sanitize,and
measuredifferent samplesfor six different well plates and 2
different conicaltubesin the smallestsizepossible. TheCAMbox
hasa steelenclosuredesignedto fit all theseoperationsthrough
the most efficient use of space,leavinga small footprint. The
compactdesignallows this deviceto be able to reachsetpoint
temperatureswith speedand cost efficiency. With the addition
of the high-powered Siefert thermoelectric cooling system
and the Omega300W CompactEnclosurefan heater for climate
control. For measuring the vitals, using optical density and
fluorescenceintensity; the sampleswill be able to be measured
in real time, requiringno interreference. To allow an incubation
periodof two weeksthere is a liquid handlingsystemwhich can
add/subtractliquid into the cellculturesanddisposeof wasteby
using a stepper motor, pipette and disposablepipette tips to
avoid cross contamination. The device also includes a shaker
systemwhichimplementsa rail andbearingsystemin both the x
and y direction with motors that canrun either individually,for
linear motion, or simultaneously, for circular motion.
Additionally,variousgasescan be added into the environment
using solenoid valves. Our device performs these operations
while still beingcompactthroughefficient useof space. Thegoal
to achieve the smallest size possible allows for unique
marketabilitydueto lower cost,size,andtransportability.

The microbioreactoris split into 7 different subsystemsthat all operate
andsynergizewith eachother.
ÅEnclosure- the main frame of the systemholds all other subsystems

with a steelouter andinnershellwith optimal insulation.
ÅClimateControl - the entire systemcanbe cooledor heatedin a quick

mannerto culture the samplesat their desiredenvironment.
ÅUser Interface ςcell vitals, humidity, temperature, gas levels, and

desired sample setup are fully programmable. An immediate stop
button and LED screen allows for the notification of an error or
immediatesituation.
ÅWell Plate ShakerςAll desiredwell plate and conicaltube sizecanbe

accommodatedand shakenin three different patterns. An integrated
white light illuminationnestsunderthe well plate.
ÅGasControlςfive different gasescanbe injectedandmonitoredwithin

the system.
ÅLiquid Handlingςsamplescanbe cultured and sanitizedquicklywith a

gantry liquid handling system. Automatic disposabletips and waste
storageisavailable.
ÅOD/FIςBothODandFIcanbe measuredsimultaneouslyalongwith the

liquid handlingprocesses,allowingfor quickprocesstimes.

This graph shows the time it takes for the CAMbox to reach a 
certain temperature within the enclosure. This shows how a 
small enclosure benefits heating and cooling processes, given 
the selected thermoelectric heater. With quick set point 
temperatures, users will save a lot of money on energy 
consumption over time.
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