
Providing More Than Just Value
Daniel P. Martone, Ph. D.
Chief Chemist, CS Medical, LLC

2179 East Lyon Station Road • Creedmoor, NC 27522 USA
Phone: +1 (919) 255-9472 • Toll Free: 877-255-9472
www.csmedicalllc.com • info@csmedicalllc.com



Providing More Than Just Value 

TD 1 OO® Automated TEE Probe Disinfector with 
Single-use TD-5 ® and TD-8 ® High-Level Disinfectants 

CS Medical manufactures two high-level disinfectants that are FDA cleared for use in our TD 100 automated 
disinfector for transesophageal echocardiography (TEE) probes. TD-5 is a 2.65% glutaraldehyde formulation while 
TD-8 is based on 0.59% ortho-phthalaldehyde (OPA). Both products are designed for single-use. 

Our single-use high-level disinfectants provide several advantages over reusable products based on the same 
chemistries found in other automated disinfectors. These advantages lie in the assurance of a proven effective 
concentration each time they are used, and in the value derived from single-use. 

TD-5 and TD-8 are proven to deliver a minimum 6-log reduction 
in harmful microorganisms, as required by the US FDA for high-
level disinfectants, when used prior to their expiration dates. A 
sealed bottle is opened fresh by the TD 100 for each disinfection 
with only the volume necessary for that disinfection. 

Reusable disinfectants, however, are subject to issues of dilution 
and contamination when stressed repeatedly by multiple cycles 1• 

This study found a loss in concentration from approximately 2.3% 
to about 1.1 % in the disinfectant after 4-6 cycles in an automated 
disinfector. Gradual increase in protein content over the 14-day 
test period also occurred, potentially contributing to the loss 
in disinfectant content. The efficacy of the disinfection toward 
particular microorganisms diminished as well as a function of time 
with only one of five passing the authors' minimal 3-log reduction 
criterion for the full 14-day period. 

The concerns about reusable disinfectant dilution and 
contamination are expressed in the "Guideline for Use of High 
Level Disinfectants and Sterilants for Reprocessing Flexible 
Gastrointestinal Endoscopes"2

• 

"The following factors result in a gradual reduction of the 
effectiveness of reusable high-level disinfectants/sterilants (Rutala 
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et al., 2008; ASGE Standards of Practice Committee et al., 2008; AAMI, 2010): 

1. Decreased concentration because of challenging loads of microbes and organic matter

2. Dilution by rinse water from endoscopes or items not sufficiently dried

3. Aging of the chemical solution"
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The need for monitoring the concentration of a reusable disinfectant before each use is cited in this document and 
is required by the FDA3. This requirement was established to insure that the Minimum Required Concentration 
(MRC) is met prior to disinfection. Typically, colorimetric indicator strips are employed to test for the MRC. These 
indicator strips require the end user to complete an initial Quality Control authentication prior to use and to be 
used within their expiration date. Operator training and the maintaining of logs are required for compliance to 
the manufacturers' IFU. The indicator test strips are specific to a particular manufacturer's disinfectant and cannot 

https://www.csmedicalllc.com/products/td100-tee-probe-disinfector
https://www.csmedicalllc.com/products/high-level-disinfectants
https://www.csmedicalllc.com/products/high-level-disinfectants


be used with a competitor's product, even if it is the same disinfectant chemistry. Operator training then becomes 
critical as there are notable differences in instructions for proper test strip use. For example, although both Cidex® 

OPA4 and Metricide® OPA Plus5 direct the operator to test for the MRC for each newly-opened container of test 
strips for Quality Control purposes, the instructions for preparing the negative controls vary in volumes used to 
achieve the dilutions to the MRCs. Immersion times for these strips differ (exactly 1 second vs. exactly 2 seconds), 
methods for removal of excess disinfectant from the strip differ (capillary action by a paper towel with no shaking 
vs. shaking) and color development times differ (exactly 90 seconds vs. exactly 60 seconds), respectively. 
The operator must also be able to properly interpret the strip color changes and be able to discern whether 
striations of blue upon purple or yellow upon magenta have occurred, which indicate that their respective 
disinfectant is below the MRC and must be discarded. Results then need to be logged and maintained. Adding 
additional reusable high-level disinfectants only increases the variables that healthcare staff must be trained on and 
maintain competency. 

One final administrative issue with using test strips 
involves maintaining an adequate, on-hand supply, 
particularly when multiple manufacturers' products 
are used. Test strips are supplied in different 
quantities, depending on the particular disinfectant. 
The necessary Quality Control process cited earlier 
consumes six test strips alone (three for the positive 
and three for the negative controls) for both the 
Cidex OPA and the Metricide OPA, reducing the 
number of disinfection tests obtained from a single 
container of strips.  

CS Medical's TD-5 and TD-8 provide value in that 
the correct volume at an effective concentration is 
delivered each time. There is no wasted disinfectant 
and no daily monitoring for MRC. The spent disinfectant and subsequent rinses are automatically discharged. The 
operator encounters no significant dermal or respiratory exposure to these high-level disinfectants when used as 
directed in the TD 100. 

Reusable disinfectants that test below the MRC, exceed the 14-day reuse period or reach their expiration date 
during the reuse period, must be replaced. Significant quantities, as high as multiple gallons, would then have to be 
neutralized or disposed of, adding potential operator exposure, as well as time and cost to the process. 

In an idealized scenario that avoids consideration of the effects of bioburden contamination and disinfectant 
dilution below the MRC, claims projecting as many as 250 disinfection cycles per single OPA gallon can be 
found for certain dual probe-disinfecting automated reprocessors. These claims are premised on simultaneous 
disinfection of two TEE probes amounting to 9 disinfection cycles per day for 14 continuous days. Ignoring the 
logistical question of whether two probes would be simultaneously and consistently available for disinfection, the 
main issue of maintaining the MRC of reusable OPA disinfectants is called into question. A study comparing two 
manufacturers' 14-day reusable OPA products, for example, found that one failed the MRC indicator strip test after 
42 reuse cycles, essentially at day 8 after a two-day idle period from day 6. A total of seven disinfections of two 
probes in a commercial AER were conducted each day with bioburden added at the beginning of each test day to 
provide a real-world challenge. Although the AER basin volume was not reported, the minimum volume used in 
calculations was four gallons. These results underscore the potential for a reusable OPA solution to fail to meet the 
MRC within the reuse period even in a volume substantially greater than one gallon. 

The ability of medical devices to consistently provide high-level disinfection is predicated on its engineering and 
is another indicator of value. The CS Medical TD 100 automated disinfector has over 10 years of successful service 
history for TEE probe disinfections. The TD 100 automatically warms the approved high-level disinfectant, TD-5 or 



TD-8, to its validated in-use temperature of 38-40°C within minutes for a 5 minute disinfection cycle followed by 
5 consecutive rinses. There is no need to pre-warm the high-level disinfectant in a water bath prior to use, or rely 
on convection currents to eventually equalize the temperature throughout a plastic gallon disinfectant bottle when 
heated at its bottom surface by a warming plate. Those techniques are used in some automated disinfectors that 
employ a reusable disinfectant. The TD 100, on the other hand, recirculates its single-use disinfectant through a 
heating element and monitors its temperature at separate flow points in the device to ensure a consistent 38-40°C 
temperature during the disinfection cycle. The disinfectant circulates around the TEE probe in a continuous flow 
and enabling unutilized disinfectant to come into contact with microorganisms on the probe surface. 

This process contrasts with some devices that employ a single fill of disinfectant into a reservoir where it remains 
static at the probe surface interface during the disinfection phase, until returned to its reuse bottle. There is no 
further fluid motion to completely utilize the disinfectant. Likewise, rinse cycles in certain reprocessors follow a 
similar fill and drain process, lacking the circulation that assures removal of disinfectant residues from the probe and 
reprocessor surfaces, as has been engineered into the TD 100. 

These designed attributes are what differentiates the TD 100 from some reprocessors that employ reusable 
disinfectants. The technology to maintain a well-controlled, validated disinfectant temperature range with a single­
use disinfectant, that does not introduce all the potential problems when using a test strip is clearly superior to 
reliance on a continuously-heated disinfectant bottle, wherein transfer of a small volume of heated, reusable 
disinfectant is pumped through the device and into a disinfection chamber that could result in temperature loss 
and disinfection failure. Recirculation of single-use TD-5 or TD-8 through the TD 100 provides for full utilization of 
the disinfectant on the TEE probe surfaces, and recirculating rinse waters assure disinfectant removal. 

In summary, CS Medical is dedicated to providing the healthcare industry and the patients they serve with 
dependable products that meet the highest standards of performance and value. 
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