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Agenda

• Gamma irradiator overview
• Operational Qualification (OQ)
• Performance Qualification (PQ, product dose mapping)
• Target dose
• Cycle time calculation
• Processing parameters
• Cycle time setting
• Process acceptance



Gamma Irradiators

• Activity 2MCi – 5MCi
• 2-pass, 4-pass system, 6-

pass systems
• Source overlap –carrier 

length is above and below 
source rack height

• Product overlap  – two 
levels of carriers. 

• Carriers cycle around the 
source rack in each dwell 
position

• Contribution of total dose 
per dwell position



Data Establishing Process Parameters

• Data used to establish process parameters

OQ data from source loading (cycle time 
calculation)

PQ data from product dose maps following loading 
(cycle time calculation)

Historical data (scheduling)

Empty to full carrier effects (scheduling)



Establishing Process Parameters
OQ data

Operational qualification data following source loading
•Three densities 

Low, middle, high covering typical routine processing 
density range

Three carriers per density

Use average minimum and maximum dose in initial cycle 
time calculations

•Data from empty-to-full carrier for low, middle, high    
density



OQ Profile



PQ 
Product Dose Map Data

• Products are 
dose mapped 
after each 
source loading

• Each product’s 
data contains 
placements 
based on OQ 
results from the 
applicable 
density range

• Product dose 
specification –
starting point 
for setting 
process



Target Dose 

• Spreadsheet allows for a minimum dose buffer 

– Planner will never schedule a run based on the exact minimum dose specification

– Planners have the ability to add a buffer to the spreadsheet 
• X% over the min dose specification
• Y% under the max dose specification

– Target dose = recommended buffer % over minimum dose specification 
• Process variability accounts for measurement response changes of dosimeter, 

decay change relative to cycle time over 30 days, and variation from PQ data 
replicates



Cycle Time Calculation

• Cycle time calculation spreadsheet used

• Coming out of a loading, the data inputted 
into the spreadsheet is OQ data

• Use OQ data for initial runs; typically 
products with wide dose ranges

• Populate cycle time spreadsheet with 
product dose map data

• Over time, all PQ results are inputted into the 
spreadsheet



Cycle Time Calculation

• PQ data has limitations
– Three middle carriers does not account for phase in/phase out 

densities
– Changes in product packaging
– Changes in product weight

• Calculated cycle time must be adjusted for scheduling
– Empty-to-full carrier data from OQ
– Daily production schedule

• All products processed that day in sequential order
• Product density, number of carriers, min/max dose from 

first/middle/last carriers, cycle time
– Historical data



Establishing Process Parameters



Cycle Time Setting



Process Verification and Acceptance

• Dosimetry is the indicator of process verification

• Product release is based on the dose value measured on 
the dosimeter

• There is no adjustment of dose after measurement

• For example, for a product with 25.0 kGy min 
specification; 24.9 kGy OOS and non-conformity, 25.0 
kGy in specification
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