
Instantaneous Microbial Detection™ 
for Pharmaceutical Waters
 IMD-W™ Instantaneous Microbial Detection System



Water Sampling with the IMD-W System:  
One Method, Many Applications
Purified water has many uses throughout the biologics,  
pharmaceutical, and medical device industries - from cleaning  
equipment after manufacturing, to heating and cooling for  
sterilization and sanitization, to providing the base constituent of 
life-sustaining therapies. Because of the many uses for highly purified 
water, there are many ways to use the IMD-W system, an instantaneous 
microbial detection system for pharmaceutical grade waters.

Flexibility to Meet All of Your Application Needs:  
On-line, At-line, and In Laboratory
The IMD-W system has been designed specifically with flexibility 
of use in mind. The system may be used in a laboratory setting 
for the testing of individual samples, and also can be placed 
online for continuous monitoring.

General Pharmaceutical Water System Configuration

The  IMD-W™ Instantaneous Microbial Detection™ system  for  
pharmaceutical grade waters  delivers a new tool for assessing  
and reacting to bioburden risks in real time. 
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       Filling Line Cleaning / Clean-In-Place (CIP)
Typically, the filling line conveyor belt and other ancillary  
equipment are considered product contact surfaces for the  
purposes of pharmaceutical, biologic, and medical device  
manufacturing and, for that reason, need to be as clean as  
the product itself. Residual API or sugars, for instance, may  
harbor microbial growth which could compromise sterility  
in the cleanroom. Therefore, water used for cleaning filling  
lines, conveyor belts, and other machinery should be rinsed  
down to bulk purified water levels with zero chemical residuals.  
The IMD-W system can facilitate the process by determining  
the water’s microbial count prior to these cleaning processes, 
either by assessing grab samples from the clean water line, or  
for CIP processes, through direct online connection. 

Pretreatment and Reverse Osmosis (RO) Effectiveness
Sampling of the purified water generation process, near or at  
the end of the pretreatment, is performed to confirm water  
quality inputs into Water-for-Injection (WFI) or Purified Water 
(PW) generation systems. Here, the IMD-W system can be used  
to monitor continuously the post-RO filtered water, much  
as online conductivity and TOC instruments are used.  
When combined, these data will help paint a picture of  
the pretreatment water generation process, support the  
development of schedules for critical system cleaning and  
sanitization, and lead to a better understanding of the  
microbial nature of that process throughout water production.

       Storage Tank Sampling
Water within storage tanks usually is re-circulated to reduce  
the chances of microbial adhesion and biofilm formation. Even  
in these closed systems, changes may occur in not just the microbial 
quality of the water, but also in the integrity of redundant filters 
and gaskets. An IMD-W system can be very useful in monitoring 

these loops on a continuous basis to assure that microbial levels 
are low or to maintain a constant baseline. Potential contamination 
from gasket and filter changeouts may be monitored in real time, 
and the resulting data used to support the decision to bring a water 
generation system back into production. Finally, continuous  
monitoring of recirculating storage tanks allows for greater  
understanding of microbial proliferation in the system being  
monitored, if any exists.  These data can provide a concrete  
rationale to justify water hold-time recommendations. 

       Point-of-Use Sampling
Sampling with an IMD-W system at the end of the WFI loop, 
prior to the redundant filtration, will confirm the overall fitness 
of the process, as well as quantify the system bioburden prior to 
point-of-use filtration. When IMD-W sampling is performed as 
part of an overall sampling plan, the data that is generated can 
provide an insightful snapshot into the prefiltration bioburden 
of a purified water generation process. When sampled continu-
ously with an IMD-W system, the water generation process can 
be fully mapped out and understood, helping to support critical 
systems maintenance programs, filter changeout scheduling, and 
quality decisions related to the water. 

       Water System Validation
Validation of a purified water system typically is performed upon 
installation of the line, or when there are modifications to it.  
Every sample site is sampled, each day, for a period of a month 
or so during validation. This is a very work-intensive process 
using traditional methods, requiring those involved to wait each 
day for updated results from the past several days, and then to 
make adjustments to the line until counts are right. By using an 
IMD-W system, this iterative adjustment process can be greatly 
accelerated as a result of IMD-W’s instantaneous microbial  
feedback on each water sample collected. 

       Routine Water Sampling
After water system validation has been completed, it is possible  
to reduce sampling requirements based upon schemes to  
monitor Critical Control Points (CCP) or through risk analyses  
of the validation data. In this situation, an online IMD-W system  
installed at each CCP can deliver continuous monitoring  
capability. Generated data can be sent to a central location and 
monitored remotely, much like data from online conductivity  
and TOC analyzers are managed. In this way, the IMD-W system 
can accelerate actions to mitigate risk and reduce investigation  
costs, driven by data collected in real time while offering a 
means to enhance process understanding.

IMD-W Applications Examples
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Benefits
ͻ Iŵproǀed product Ƌuality 
ͻ �etter risŬ ŵanaŐeŵent
ͻ �nhanced process understandinŐ
ͻ �nerŐy saǀinŐs
ͻ Iŵproǀed resource allocation and  

 labor efficiencies

Features
ͻ ZeaůͲtŝŵe reƐƵůtƐ ǁŝtŚoƵt ƐtaŝŶŝŶŐ or reaŐeŶtƐ
ͻ DetectƐ ƉartŝcůeƐ aŶĚ ĚeterŵŝŶeƐ ďŝoůoŐŝc ƐtatƵƐ  

 simultaneously

The IMD-W system’s easy-to-read touch panel 
interface places all the critical real-time data and 
system controls right at your fingertips.

User-friendly Interface

ͻ �ŶŚaŶceĚ ŝŶterĨereŶt ĚŝƐcrŝŵŝŶatŝoŶ
ͻ �ƵŝůtͲŝŶ ƉƵrŐe aŶĚ cůeaŶŝŶŐ ƉroceƐƐeƐ
ͻ �ƵtoŵateĚ ƐǇƐteŵ ƐƵŝtaďŝůŝtǇ roƵtŝŶe
ͻ Ϯϭ �&Z Wart ϭϭ coŵƉůŝaŶt
ͻ /ŶteŐrateĚ toƵcŚ ƐcreeŶ ƵƐer ŝŶterĨace
ͻ Data ŵaǇ ďe eǆƉorteĚ Ĩor oĨĨůŝŶe aŶaůǇƐŝƐ  

 and storage
ͻ &ůeǆŝďůe coŵŵƵŶŝcatŝoŶƐ ŝŶterĨace Ĩor ŶetǁorŬŝŶŐ͖  

 can be controlled externally by common industrial  
 control systems (e.g. SCADA, PLC)

“The development and implementation of an online water bioburden analyzer (OWBA) offers the  
potential to improve pharmaceutical water system operations, reduce costs, and ensure water quality.”
Excerpt from “Novel Concept for Online Water Bioburden Analysis: Key Considerations,  
Applications, and Business Benefits for Microbiological Risk Reduction” 
Authored by OWBA industry workgroup comprised of members from Pfizer, Baxter, Merck,  
Novartis, Fresenius, Amgen and P&G
American Pharmaceutical Review, May/June 2013 edition

Industry-Driven Need
“The development and implementation of an online water bioburden analyzer (OWBA) offers the 
potential to improve pharmaceutical water system operations, reduce costs, and ensure water quality.”
Excerpt from 
Applications, and Business Benefits for Microbiological Risk Reduction” 
Authored by 
Novartis, Fresenius, Amgen and P&G
American Pharmaceutical Review, May/June 2013 edition
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Technical Specifications
Detection Method Optical, Mie Scatter (particle detection) Optical, Auto-fluorescence (biologic status) 
Detectors  ;ϭͿ WŚotoĚŝoĚe͕ ;ϮͿ WDdƐ
Minimum Detection Size ш Ϭ͘ϯ ђŵ
Detection Limit ϭ �ŝoͲcoƵŶt
Measurement Mode Continuous or At-line sampling for specified time or volume
Flow Rate ϭϬ ŵ>ͬŵŝŶ ;tater &ůoǁ ZateͿ͕ ϱ ŵ>ͬŵŝŶ ;DeaƐƵreĚ &ůoǁ ZateͿ
Water Temperature Ϭ to ϲϱΣ� ;ϯϮ to ϭϱϬΣ&Ϳ higher temperatures when operated with external cooling solution
Water Pressure ϲϵ ŬWa to ϲϵϬ ŬWa ;ϭϬ ƉƐŝĚ to ϭϬϬ ƉƐŝŐͿ
User Interface ϮϬ͘ϯͲcŵ ;ϴ͘ϬͲŝŶcŚͿ >�D toƵcŚƐcreeŶ
Connectivity ϭϬͬϭϬϬͬϭϬϬϬ �aƐeͲd >�E͕ hS�͕ DŝŐŝtaů ŝŶƉƵt͕ DŝŐŝtaů oƵtƉƵt
Woǁer ReƋuireŵents ϭϬϬͲϮϰϬ s��͕ нϭϬйͬͲϭϱй͕ ϭ͘Ϭ �͕ ϱϬͲϲϬ ,ǌ
Power Consumption ϲϬ tattƐ͕ ŵaǆ͘
Vibration/shock  Ϭ͘Ϯϱ '͕ ϱͲϯϬϬ ,ǌ  ;ϭ͘Ϭ ' ƐŚŝƉƉŝŶŐͿ
Mounting Options Wall, Rack, or Benchtop
Enclosure Material / Rating dǇƉe ϰ ϭϲͲŐaƵŐe ŵŝůĚ Ɛteeů͕ ƉoǁĚerͲcoat ĨŝŶŝƐŚ ͬ /WϯϮ
Dimensions t͗ ϰϳ ǆ ,͗ ϰϲ͘ϰ ǆ D͗ ϯϭ͘ϳϱ cŵ͘ ;t͗ ϭϴ͘ϱ ǆ ,͗ ϭϴ͘Ϯϱ ǆ D͗ ϭϮ͘ϱ ŝŶ͘Ϳ
Weight Ϯϲ ŬŐ ;ϱϳ ůďƐͿ

Microorganism  
Tested

Coefficient of  
Determination (R2)

Waterborne
B. cepacia Ϭ͘ϵϵϵϴ
B. diminuta Ϭ͘ϵϵϴϮ
E. coli ϭ͘ϬϬϬϬ
M. extorquens Ϭ͘ϵϵϵϵ
P. aeruginosa Ϭ͘ϵϵϳϴ
P. fluorescens Ϭ͘ϵϵϴϵ
R. pickettii Ϭ͘ϵϵϵϯ
S. enterica Ϭ͘ϵϵϳϰ
S. maltophilia Ϭ͘ϵϯϳϬ
Non-Waterborne
A. brasiliensis Ϭ͘ϲϳϲϰ
B. subtilis ϭ͘ϬϬϬϬ
C. albicans Ϭ͘ϵϵϵϵ
S. aureus Ϭ͘ϵϵϵϭ

Coefficient of determination (R2) values are 
shown for the relationship between IMD-W 
biologic counts and culture CFU results. A value 
close to one shows a high level of correlation in 
the results from both methods.
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Culture Result (CFU/mL) 
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P. aeruginosa 
P͘  ŇƵoreƐceŶƐ 
Z͘ ƉŝcŬeƫŝ 
S. enterica 
S. maltophilia 

ϭϬϬй Accuracy Line 

The IMD-W system’s fluorescing particle counts show a high level of correlation to conventional CFU 
cultured counts across a wide dynamic range.

Correlation to Culture Counting Method:  Waterborne Organisms
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Comparison of microbial and Spherotech Yellow Low Intensity (STY) bead  
fluorescence within the IMD-W detection range. STY is similar in size to microbes 
and exhibits a fluorescence spectrum and intensity when excited with 405nm on  
the same order of magnitude as microbes, making it a suitable general reference 
for size and fluorescence, and use as a one of a set of beads used for calibration. 

The IMD-W system’s advanced signal processing algorithm discriminates a 
biological particle by using three different signals.
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Enhanced Interferent Discrimination

IMD-W Detection Capabilities  
(Fluorescence Sensitivity)
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The IMD-W’s 405nm laser intersects the water flow path.   
Particles within the flow path are determined to be inert or  
biologic, based on the absence or presence of autofluorescence.




