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Water is the largest raw material used in the 
manufacture of pharmaceuticals.

We propose the concept of adequate confirmatory data as 
a replacement for standard microbiological testing in order 
to make business decisions regarding the suitability of 
product for lot release.

The data should provide for real time continuous 
ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÏÖÅÒÁÌÌ ÓÙÓÔÅÍȭÓ ÈÅÁÌÔÈȟ 
effectiveness of sanitization cycles, and diurnal variations.
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Water is the largest raw material used in the 
manufacture of pharmaceuticals.

A Light Scattering  instrument has previously demonstrated the capability 
to measure 5 colony forming units / mL in a Pharmaapplication.

A recent  30 day test was initiated to determine ifthe newer system design 
has the capability to meet regulatory requirements or, if not, determine if 
the unit can still be profitably used in production.

Continuous water for injection data sets  from a cGMPregulated 
environment are used to determine if the instrument  is suitable as a 
potential replacement for the discrete compendialwater testing.
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Forward Light 
Scattering

Multi -Angle Light Scattering

ÅAn intense  laser beam strikes small 
particles passing through a flow cell and 
generates light scattering patterns. 

The scatter patterns and their intensity are 
a function of particle  shape, composition, 
and morphology.  

4ÈÅ ÓÉÎÇÌÅ ÐÁÒÔÉÃÌÅ ȰÅÖÅÎÔȱ ÉÓ ÃÌÁÓÓÉÆÉÅÄ ÉÎÔÏ  
Rod-Shaped, Small Spherical, Large 
Spherical, or Unknown based upon its 
amplitude and shape.

All events in each of these four channels are 
summed for 1 minute and the data is stored.
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ALL Microorganisms and Particles are Detected 

from 0.5 microns to 15 microns in size

ALL ROD-SHAPED BACTERIA ɀare detected such as 
Å Pseudomonas,  Legionella,  E. coli,  Salmonella,  Shigella

Å They are Classified into the Rod-Shaped Channel and Unknowns

ALL Endospores (Bacterial endospores) ïare detected such as

Å Bacillus subtilis,  Bacillus globigii,  Bacillus cereus, Bacillus anthracis

Å They are Classified into the Spore-Shaped Channel and Unknowns

ALL Protozoan Cysts, Oocysts, and some Algae ïare detected 

such as:
Å Giardia lamblia, Cryptosporidium (various),  Chlorella,  Microcystis
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Typical Images at the Detector

Spore-Shaped

Rod-Shaped

Images are normalized in Brightness

Cyst-Shaped

Inorganic dirt
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Microbial Detection Dilemma

ï Grab Samples - ȬÈÉÔ ÏÒ ÍÉÓÓȭ 

ï Analyzed in a laboratory 

ï Results take 18 to 72 hours or longer 

ï Reagents required - technical staff

ï Ȱ!ÆÔÅÒ ÔÈÅ ÆÁÃÔȱ ÒÅÓÕÌÔÓ ɀdo not offer prevention
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In Operation

A slip-stream of water feeds to the system at nominal flow rate of 100 mL/min. 

The pressure is regulated and the water is metered  through  a flowcell.

A small portion of that water is interrogated by the laser based sensor                       
(0.2 to 1.4 mL/min) and measures the biological content in the water.

The measured results are plotted every minute and stored on the netbook.

Alerts and daily reports are emailed to select user defined addresses.
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Unknowns

All Normal

Free Chlorine

ORP

Temperature

Conductivity

Percent Diff

Cyst-Shaped

Spore-Shaped

Rod-Shaped

Minute by Minute  Results Line

pH

Note: Chemical Sensors not available for DI, purified, WFI water
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Continuous
Monitoring
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Event passed 
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