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(57) Abstract: A validated healthcare facility cleaning and 
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ic approach to cleaning and sanitizing practices at a hospi­
tal or other healthcare facility. The validated hospital 
cleaning system identifies hospital vectors of contamina­
tion; that is, sources through which hospital acquired in­
fections (HAIs) may be spread. The validated system de­
fines a plurality of modules within a healthcare facility, 
each having an associated cleaning process map designed 
to meet the particular cleaning and/or sanitizing needs and 
challenges faced by that module. Various stages of the 
cleaning process map include validation points, at which 
certain parameters designed to ensure proper cleaning and/ 
or sanitizing of the module are verified.
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VALIDATED HEALTHCARE CLEANING AND SANITIZING PRACTICES

TECHNICAL FIELD

[0001] The invention relates to cleaning and sanitizing practices at a hospital or 

other healthcare facility.

BACKGROLND

[0002] Despite improvements in hand hygiene, stricter compliance requirements, 

and efforts to optimize isolation practices, hospitals and other healthcare facilities 

are losing the war on nosocomial or Hospital Acquired Infections (HAIs). A hospital 

acquired infection is an infection acquired in a hospital or other healthcare facility 

by a patient admitted for some reason other than that specific infection. Hospital 

acquired infections may include infections appearing 48 hours or more after hospital 

admission or within 30 days after discharge. They may also include infections due 

to transmission from colonized healthcare workers, or occupational exposure to 

infection among staff of the facility. Although the majority of hospital acquired 

infections are preventable, sadly their incidence has only increased.

[0003] Hospital acquired infections have become more rampant as antibiotic 

resistance spreads. Many factors contribute to the increased incidence of hospital 

acquired infections among hospital patients. For example, hospitals house large 

numbers of people who are sick and therefore have weakened immune systems. 

Medical staff move from patient to patient and see many patients a day, providing a 

way for pathogens to spread. Research indicates that hand hygiene practices are 

followed only 40% of the time by healthcare workers, even after exhaustive process 

improvements and training efforts. Many medical procedures, such as surgery, 

injections and other invasive procedures bypass the body’s natural protective 

barriers, providing entry points for pathogens. The wide-spread use of antibiotics 

has contributed to the emergence of resistant strains of microorganisms in healthcare 

facilities and well as in the community.
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[0004] Nearly 3/4 of surfaces in patient rooms are contaminated even after housekeeping 

has been completed. Many high touch objects in the patient room, such as doorknobs, 

bedrails, telephone, etc. are continuously re-contaminated. Patients and healthcare 

workers are thus exposed to many sources for potential pathogen transmission within a 

hospital room.

[0005] In addition, between 70% and 90% of incoming patients carrying Methicillin- 

Resistant Staphylococcus aureus (MRSA) or Vanocomycin-Resistant Enterococci (VRE) 

are never identified and isolated. Many hospitals are unaware that MRSA lingers on 

patient room surfaces long after the colonized patient is discharged. Doctors and nurses 

carry MRSA on their lab coats and uniforms 65% of the time, potentially passing this 

organism to other patients or the environment.

[0006] It has been estimated that 1 out of every 20 patients contract hospital 

acquired infections. This translates to nearly 2,000,000 patients each year. By 1995, 

deaths from documented hospital acquired infections had escalated to almost 90,000 per 

year for an average of 345 per hospital. The costs associated with hospital acquired 

infections are significant. The cost to treat hospital acquired infections has been 

estimated to reach $30 to $50 billion per year. The average additional hospital costs for a 

patient contracting a hospital acquired infection is $15,275.

[0007] Although certain individuals, such as the critically ill, the elderly, young children 

and those with compromised immune systems are at greater risk, no patient is immune 

from the risk of acquiring an infection during a doctor visit or hospital stay.

SUMMARY

[0008] In general, the present disclosure relates to a comprehensive and systematic 

approach to cleaning and sanitizing practices at a hospital or other healthcare facility. 

[0008a] A first embodiment of the present disclosure provides a system comprising: a 

server computer that receives collected data from a healthcare facility, the collected data 

based on monitored validation points within a plurality of cleaning process maps for the 

healthcare facility, each of the cleaning process maps corresponding to a different one of 

a plurality of modules within the healthcare facility and defining housekeeping 

procedures associated with the conesponding module; a database coupled to the server 

computer that stores the collected data from the healthcare facility in association with 

hospital data that uniquely identifies the healthcare facility, that stores module data that 

defines each of the plurality of modules within the healthcare facility, and that stores the 

plurality of cleaning process maps in association with the corresponding module data; an

6840499 1
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analysis application resident on the server computer that analyzes the collected data and 

generates therefrom validation data indicative of adherence to the housekeeping 

procedures within the healthcare facility; and a reporting application resident on the 

server computer that generates reports that characterize the cleanliness of the healthcare 

facility based on the collected data, the validation data, the hospital data and the module 

data; each cleaning process map further including a storage process and a validation 

process, the storage process defining storage conditions for cleaning products, tools, and 

textiles, the validation process defining one or more of the validation points indicative of 

cleanliness of the associated module within the healthcare facility, the validation process 

further defining a monitoring procedure for each of the one more validation points and 

identifying corrective action in the event that one or more of the validation points are not 

satisfied.

[0008b] A further embodiment of the present disclosure provides a method comprising: 

storing, in a database, a plurality of modules within the healthcare facility, each

module associated with a physical area within the healthcare facility or with a function 

performed within the healthcare facility; associating each of the plurality of modules with 

a different one of a plurality of cleaning process maps; storing, in the database, the 

plurality of cleaning process maps, each of the cleaning process maps defining 

housekeeping procedures for the associated module, each cleaning process map further 

including a storage process and a validation process, the storage process defining storage 

conditions for cleaning products, tools, and textiles, the validation process defining one or 

more of the validation points indicative of cleanliness of the associated module within the 

healthcare facility, the validation process further defining a monitoring procedure for each 

of the one more validation points and identifying corrective action in the event that one or 

more of the validation points are not satisfied; receiving, at a processor, collected data 

associated with monitored validation points specified in one or more of the cleaning 

process maps; and analyzing the collected data, using the processor, to generate validation 

data indicative of adherence to the housekeeping procedures within the healthcare facility. 

[0008c] A further embodiment of the present disclosure provides a non-transitory 

computer-readable medium comprising instructions that upon execution in a computer of 

a validated hospital cleaning processing system cause the computer to: receive collected 

data from a healthcare facility, the collected data based on monitored validation points 

within a plurality of validation processes for the healthcare facility; store the collected 

data from the healthcare facility in association with hospital data that uniquely identifies 

the healthcare facility; store module data that defines modules within the healthcare

6840499 1
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facility; store process map data that defines at least one cleaning process map for each 

module within the healthcare facility, each of the cleaning process maps defining 

housekeeping procedures for the associated module, each cleaning process map further 

including a storage process and a validation process, the storage process defining storage 

conditions for cleaning products, tools, and textiles, the validation process defining one or 

more of the validation points indicative of cleanliness of the associated module within the 

healthcare facility, the validation process further defining a monitoring procedure for each 

of the one more validation points and identifying corrective action in the event that one or 

more of the validation points are not satisfied; analyze the collected data with respect to 

the process map data and generate therefrom validation data indicative of adherence to the 

housekeeping procedures within the healthcare facility; and generate at least one report 

that characterizes adherence to the housekeeping procedures within the healthcare facility 

based on the collected data, the validation data, the hospital data and the module data. 

[0009] In one embodiment, the present disclosure is direct to a system comprising a 

server computer that receives collected data from a healthcare facility, the collected data 

based on monitored validation points within a plurality of validation processes for the 

healthcare facility, a database coupled to the server computer that stores the collected data 

from the healthcare facility in association with hospital data that uniquely identifies the 

healthcare facility; the database further storing module data that defines modules within 

the healthcare facility and process map data that defines at least one validation process for 

each module within the healthcare facility, an analysis application resident on the server 

computer that analyzes the collected data and generates therefrom validation data 

indicative of cleanliness of the one or more healthcare facilities, and a reporting 

application resident on the server computer that generates reports that characterize the 

cleanliness of the healthcare facility based on the collected data, the validation data, the 

hospital data and the module data.

[0010] In another embodiment, the present disclosure is directed to a method comprising 

identifying contamination vectors of hospital acquired infections within a healthcare 

facility, defining a plurality of modules within the healthcare facility, each module 

associated with a physical area within the healthcare facility or with a function performed 

within the healthcare facility, associating each of the plurality of modules with a different 

one of a plurality of cleaning process maps, monitoring validation points specified in one 

or more of the cleaning process maps, and verifying whether process parameters 

associated with each monitored validation point are satisfied.

6840499_l
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[0011] The method may further include defining one or more of a patient room module, a 

critical care area module, a central sterile processing module, an operating room module, 

an emergency room module, a physical therapy module, a food service module, a public 

bathroom module, a procedure room module or a laundry area module. The method may 

further include defining one or more of a patient skincare module, a wound cleansing 

module, or a hand hygiene module. The method may further include correlating each of 

the plurality of modules with one or more of the contamination vectors. The method may 

further include generating one of the plurality of cleaning process maps based on the 

associated module and the contamination vectors correlated with the associated module. 

The method may further include training staff of the healthcare facility regarding the 

cleaning process maps. The method may further include re-training staff of the healthcare 

facility when the whether process parameters associated with certain of the monitored 

validation point are not satisfied. The method may further include generating validation 

data based on whether the process parameters associated with each monitored validation 

point are satisfied. The method may further include generating reports based on the 

validation data.

In another embodiment, the present disclosure is directed to a computer-readable medium 

comprising instructions that upon execution in a computer of a validated hospital cleaning 

processing system cause the computer to receive collected data from a healthcare facility, 

the collected data based on monitored validation points within a plurality of validation 

processes for the healthcare facility, store the collected data from the healthcare facility in 

association with hospital data that uniquely identifies the healthcare facility, store module 

data that defines modules within the healthcare facility, store process map data that 

defines at least one validation process for each module within the healthcare facility, 

analyze the collected data with respect to the process map data and generate therefrom 

validation data indicative of cleanliness of the one or more healthcare facilities, and 

generate at least one report that characterizes the cleanliness of the healthcare facility 

based on the collected data, the validation data, the hospital data and the module data. 

[0012] The details of one or more embodiments of the present disclosure are set forth in 

the accompanying drawings and the description below. Other features and advantages of 

the disclosure will be apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS 

[0013] FIG. 1 is a diagram illustrating a vector wheel that describes hospital 

contamination vectors from a patient-centered perspective.

6840499_l
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[0014] FIG. 2A is a block diagram illustrating an example environment within which the 

validated hospital cleaning system may be used.

[0015] FIG. 2B is a block diagram illustrating an example hospital or other healthcare 

facility.

[0016] FIG. 2C is a block diagram illustrating an example break-down of a hospital into 

modules and the processes associated with each module.

6840499_1



WO 2009/133527 PCT/IB2009/051751

[0017] FIG 3 is a block diagram illustrating an example of a generalized validation 

process flow map.

[0018] FIGS. 4A-4G are a flow chart illustrating an example validation process flow 

map for the patient room module.

[0019] FIG 5 is a flow chart illustrating an example storage process map for the 

patient room module.

[0020] FIGS. 6A-6C are a chart illustrating example validation processes for the 

patient room module.

[0021] FIG. 7 is a flow chart illustrating an example high touch object cleaning 

validation process 300 for the patient room module.

[0022] FIGS. 8A-8M show example reports that may be generated by reporting 

module 230 for the patient room module.

DETAILED DESCRIPTION

[0023] In general, the invention relates to comprehensive and systematic approach 

to cleaning and sanitizing practices at a hospital or other healthcare facility. A 

validated hospital cleaning process identifies hospital vectors of contamination; that 

is, possible sources through which hospital acquired infections (HAIs) may be 

spread. The validated process defines a plurality of modules within a hospital or 

other healthcare facility, each having an associated cleaning process map designed 

to meet the particular cleaning and/or sanitizing needs and challenges faced by that 

module. The cleaning process map for each module may be based, for example, on 

scientifically validated best practices of clearly defined cleaning processes. Various 

stages of the cleaning process map include validation points, at which certain 

parameters designed to ensure proper cleaning and/or sanitizing of the module are 

verified.

[0024] The validated hospital cleaning process may address clinical and cleaning 

procedures across many fronts within the hospital. The validated process may 

include some or all of the following: objective assessments, audits and measures; 

data collection, hazard analysis and critical control point identification; efficient and

5
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effective processes and protocols; training and interventions that change behaviors; 

consistent, automated and invisible monitoring; innovative products and 

technologies; clinical experts and personalized support services; quality assurance 

practices; implementation of best practices; and cleaning through clinical 

improvements that may reduce the incidence of HAIs.

[0025] FIG. 1 is a diagram illustrating a vector wheel that describes hospital 

contamination vectors from a patient-centered perspective. At the center of the 

vector wheel is the patient. Moving from the center toward the outside of the vector 

wheel moves from a patient’s immediate surroundings (e.g., patient to patient bed to 

patient room) into areas of a hospital that are increasingly shared by other patients, 

healthcare workers and/or the public. The vector wheel of FIG. 1, for example, 

moves from the patient at the center to the patient bed, patient room, common areas 

(such as nursing stations), treatment rooms (such as radiology or physical therapy), 

general facilities (such as waiting rooms, cafeterias, hallways, etc.) and finally to the 

patient’s home and the world at large.

[0026] The vector wheel also illustrates the contamination vectors within a hospital 

or other healthcare facility that may be identified by the validated process of the 

present invention. The contamination vectors are represented as “slices” on the 

vector wheel and may include, in no particular order:

(1) Skin: healthcare worker hand hygiene and skincare

(2) Hard surfaces: Permanent (bedrails, handles, floors, walls, etc.); mobile 

(carts, IV stands, wheelchairs, etc.)

(3) Soft surfaces: decorative and infrequently cleaned (partition curtains, 

drapes, carpet, wallpaper, etc.)

(4) Instruments: surgical procedure instruments; diagnostic procedure 

instruments (endoscopes, etc.), general instruments (stethoscopes, 

thermometers, etc.)

(5) Human transmission: patients, visitors & non-healthcare workers, 

healthcare workers & specialists. This may also be expanded to include 

service and therapy animals.

6
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(6) Air quality: critical patient care and general, special considerations for 

construction and renovation

(7) Water quality: patient care and contact, cleaning and/or sanitation 

(other) Building Infrastructure & Construction: mold and contaminates in 

walls, ducts, etc.; Pest Control; Patient Personal Care Soft Surfaces: linens, 

towels, gowns, etc.

[0027] Different areas of the hospital may require different levels of cleaning and/or 

sanitization. These may be classified, for example, as “clinical” and “clean.” The 

vector wheel of FIG. 1 indicates an example distribution of areas within a healthcare 

facility that may be designated as clinical or clean. For example, “clinical” may be 

defined as an area where antimicrobial products such as EPA registered disinfectants 

or antimicrobial skin care products such as surgical scrubs or healthcare personnel 

hand washes should be used. “Clean” may be defined as areas where general 

purpose cleaning products and hand soaps may be used. Example “clean” areas on 

the vector map are shaded a dark gray while example “clinical” areas are shaded 

lighter gray.

[0028] Other areas on the vector wheel of FIG. 1 may require quality assurance 

practices. For example, hand hygiene compliance monitoring is important for 

healthcare workers, sterilization controls are important for surgical instruments and 

air quality and particle count is important for building infrastructure and 

construction.

[0029] FIG. 2A is a block diagram illustrating an example communications 

environment 20 within which the validated hospital cleaning system of the present 

invention may be used. One or more hospitals or other healthcare facilities 22A- 

22N are coupled via a network 24 to a server computer 30. Network 24 may be, for 

example, a dial-up connection, a local area network (LAN), wide area network 

(WAN), the internet, etc. The connection may be wired or wireless. Server 

computer 30 is coupled to a local server computer at each hospital 22A-22N via 

network 24 to receive data related to the validated hospital cleaning system that is 

stored on local storage media at each hospital. Server computer 30 may also send

7
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commands, instructions, software updates, etc. to each hospital via network 24. 

Server computer 30 may receive data or otherwise communicate with the hospitals 

on a periodic basis, in real-time, upon request of server computer 30, or at any other 

appropriate time.

[0030] The data received from hospitals 22A-22N, as well as other data associated 

with the operation of the validated hospital cleaning system, may be stored on a 

database 40. Database 40 may store, for example, hospital data 42A-42N associated 

with each of the hospitals 22A-22N, respectively; module data 43A-43N associated 

with each of the hospitals 22A-22N, respectively; process map data 43A-43N 

associated with each of the hospitals 22A-22N, respectively; user data 43A-43N 

associated with each of the hospitals 22A-22N, respectively; storage data 43A-43N 

associated with each of the hospitals 22A-22N, respectively; validation data 43 A- 

43N associated with each of the hospitals 22A-22N, respectively; and collected data 

43A-43N associated with each of the hospitals 22A-22N, respectively.

[0031] Hospital data 41A-41N may include data that uniquely identifies or is 

associated with the respective hospital or other healthcare facility 22A-22N. As 

such, hospital data 41A-41N may include, for example, hospital identification 

information, employee information, date and time stamps, caregiver identification, 

visitor identification and additional information relating to other aspects of the 

corporation or operation and other information specific to each individual hospital 

22A-22N.

[0032] Module data 42A-42N may include, for example, module identification 

information for each module in the respective hospital 22A-22N. Modules may be 

physical modules associated with physical areas of hospital or may be functional 

modules associated with functions carried out within a hospital. Physical modules 

may include, for example, patient rooms, critical care areas, central sterile 

processing, operating rooms, food service, bathrooms, laundry rooms, floors, etc. 

Functional modules may include, for example, patient skincare, wound cleansing, 

hand hygiene, etc. Because each hospital or healthcare facility may perform 

different functions and have different physical areas within the healthcare facility, 

module data 42A-42N may be specific to the respective healthcare facility 22A-22N.

8
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[0033] Process map data 43A-43N may include, for example, information that 

addresses the cleaning and/or sanitizing requirements for each module within the 

respective hospital 22A-22N. User data 44A-44N may include, for example, 

information concerning those persons or entities authorized to access the reports 

generated by the validated hospital cleaning system for the respective hospital 22A- 

22N. Storage data 45A-45N may include, for example, information that addresses 

proper storage and validation processes for the equipment, tools, cleaning and/or 

sanitizing products associated with each module for the respective hospital 22A- 

22N. Collected data 46A-46N may include, for example, any data collected at the 

respective hospital 22A-22N relevant to the validated hospital cleaning system. 

Collected data 46A-46N may also include baseline data corresponding to the status 

of monitored validation points before implementation of the validated hospital 

cleaning system/method. Validation data 48A-48N may include, for example, the 

results of any analysis of collected data 46A-46N received from the respective 

hospital 22A-22N.

[0034] Server computer 30 includes an analysis application 32 that analyzes the 

collected data 46A-46N received from each of hospitals 22A-22N and stores the 

results for each hospital 22A-22N as validation data 48A-48N, respectively. A 

reporting application 34 generates a variety of reports that present the validation data 

generated by analysis application 34. Reporting application 34 may generate a 

variety of reports to provide users with both qualitative and quantitative data 

regarding the cleanliness of their hospital, and/or to compare data over time to 

determine whether improvement has occurred. Reporting application 34 may also 

users to benchmark multiple hospitals or other healthcare facilities. It may also be 

an assessment tool that is used post cleaning to assess the effectiveness of the use of 

the validated cleaning system/process and to determine whether the proper 

procedures are being followed.

[0035] Reports 49A-49N may be stored in database 40. Examples of the reports that 

may be generated by reporting application 34 are described with respect to FIGS. 

8A-8M. Reports 49A-49N may be accessed by various authorized users 54 over

9
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network 52. Network 52 may be the same as network 24 (in the case of the internet, 

for example) or may be a different network.

[0036] FIG. 2B is a block diagram illustrating an example hospital or other 

healthcare facility 22. Each hospital 22 includes a plurality of modules 124A-124N 

(hereinafter referred to generally as modules 124). As discussed above, modules 

124 may be physical modules associated with physical areas of hospital or may be 

functional modules associated with functions carried out within a hospital. Each 

hospital 22 also includes a hospital server computer 28 that communicates with the 

server computer 30. Hospital 22 may also include a variety of input devices 26 into 

which collected data relevant to the validated hospital cleaning system is entered 

into the system. Input devices 26 may include, for example, networked computing 

stations, laptop computers, personal digital assistants, cell phones or any other 

means of entering collected data in electronic form. The collected data may be 

stored in a local hospital database 24. Alternatively, the collected data may be sent 

directly to server computer 30 to be stored in database 40.

[0037] In one embodiment, local hospital database 24 may store all of the data types 

described above with respect to database 40 associated with that particular hospital 

22. Hospital server computer 28 (or other local computer) may also include local 

analysis and reporting applications such as those described above with respect to 

analysis and reporting applications 32 and 34. In that case, reports associated with 

that particular hospital may be generated and viewed locally, if desired. In another 

embodiment, all analysis and reporting functions are carried out remotely at server 

computer 30, and reports are viewed remotely over network 52, such as the internet. 

In other embodiments, some hospitals 22 may include local storage and/or analysis 

and reporting functions while other hospitals 22 rely on remote storage and/or 

analysis and reporting. Thus, although the general case of data being stored at the 

server database 40 and analysis/reporting being carried out by the server computer 

30 is described herein, it shall be understood that these storage, analysis and 

reporting functions may also be carried out locally or at some other location, and 

that the invention is not limited in this respect.

10
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[0038] FIG. 2C is a block diagram illustrating modules 124A-124N within a 

hospital 22 or other healthcare facility and the processes associated with each 

module. The validated hospital cleaning process 120 of the present invention 

(hereinafter referred to generally as “validation process”) defines a plurality of 

modules 124A-124N within a hospital. Modules 124A-124N may be physical 

modules associated with physical areas of hospital or may be functional modules 

associated with functions carried out within a hospital. Physical modules may 

include, for example, patient rooms, critical care areas, central sterile processing, 

operating rooms, food service, bathrooms, laundry rooms, floors, etc. Functional 

modules may include, for example, patient skincare, wound cleansing, hand hygiene, 

etc.

[0039] Each module 124A-124N is associated with a cleaning process map 126A- 

126N, respectively. The associated cleaning process map 126A-126N addresses the 

contamination vectors (FIG. 1) that are relevant to that module. For example, for the 

patient room cleaning module, the vectors addressed may include, among other 

things, skin (healthcare worker hand hygiene and skin care), hard surface 

(disinfection of mobile and permanent surfaces), soft surfaces (cleaning and where 

appropriate sanitation of privacy curtains), etc.

[0040] Each cleaning process map 126A-126N addresses the cleaning and/or 

sanitizing requirements of the associated module. For example, the patient room 

cleaning process map may include processes for stocking the patient room cleaning 

station, how cleaning personnel are notified of patient discharge, preparation of 

room for cleaning, removal of garbage, removal of linen, cleaning of bathroom, 

cleaning of the patient room, floor cleaning, and restocking of cleaning station, etc. 

The process map(s) associated with other module(s) within the hospital will include 

processes unique to that module aimed toward proper cleaning and/or sanitization 

practices and consideration of the relevant contamination vectors within that 

module.

[0041] Each cleaning process map 126A-126N lists all components and steps in the 

cleaning process. Validation points are inserted at certain identified process steps in 

the process flow map for each module. The validation points are inserted for
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identified process steps which, if not performed properly, there is a potential 

increased incidence of an unclean room or HAI infection risk.

[0042] As is also shown in FIG. 2C, each cleaning process map 126A-126N is 

associated with storage processes 128A-128N and validation processes 130A-130N, 

respectively. Storage processes 128A-128N refer to the proper storage conditions 

for the equipment, tools, cleaning and/or sanitizing products associated with each 

module. For example, the storage process map for the patient room module may 

include the proper storage conditions for the patient room cleaning station and tools, 

quaternary disinfectant (quat), textiles, miscellaneous station supplies such as trash 

bags, etc., a toilet bowl brush, etc. The storage process map(s) associated with other 

module(s) within the hospital will include product/equipment storage processes 

unique to that module aimed toward proper cleaning and/or sanitization practices 

within that module.

[0043] The validation processes 130A-130N refer to processes carried out at 

specified critical control points during the cleaning process, herein referred to as 

validation points. These validation points are identified points during the cleaning 

process at which certain parameters that may ensure proper cleaning and/or 

sanitizing of the module are verified.

[0044] For example, the validation processes for the patient room module may 

include verifying that a dispensed disinfectant solution contains the proper 

concentration of active ingredient, verifying that certain hard surfaces are contacted 

with a disinfectant impregnated cloth for a predetermined period of time, use of 

waterless sanitizer during hand washing, washing of hands both pre- and post-room 

cleaning, station cleaning, etc. The validation process map(s) associated with other 

module(s) within the hospital will include validation processes unique to that 

module aimed toward proper cleaning and/or sanitization practices within that 

module.

[0045] The validation processes for each module may be developed using the 

following considerations. Proper cleaning requires effective products and practices, 

training and monitoring. Effective disinfection and sterilization requires proper 

cleaning and storing, effective products and practices, training, compliance and
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monitoring. Clinical solutions require proper cleaning, effective disinfection and 

sterilization, innovative products and technology, process improvements, data 

analysis, training, compliance and monitoring. Depending upon the module and the 

vectors affecting that module, any number of these considerations may affect the 

resulting validation process.

[0046] FIG. 3 is a block diagram illustrating an example of a generalized validation 

process flow map 130. Each validation point in a cleaning process map will include 

its own associated validation process flow map 130. The validation process flow 

map 130 identifies parameters 134 that must be met during the validation process. 

For example, the patient room module cleaning process flow map may include a 

validation point when disinfectant is dispensed. The parameters to be met may 

include, for example, requirements that the concentration of active ingredient within 

the disinfectant falls within certain limits, that proper disinfectant concentration is 

delivered to the relevant surfaces, elimination of cross contamination, etc. Other 

validation points may include parameters relevant to that particular point in the 

module cleaning/sanitizing process.

[0047] The process flow map also includes monitoring procedures 136 which may 

be used to verify that the parameters are satisfied. These monitoring procedures 136 

may include a definition of one or more of the following:

What (136A): the monitoring procedure(s) which may be used to determine 

whether the parameters are satisfied (e.g., active ingredient titration or test in 

the case of dispensing disinfectant).

How (136B): the test or verification procedure which may be used to 

determine whether the parameters are satisfied (e.g., definition of titration 

procedure or test, use of visual indicators, verification methods such as 

surface cultures, time-based monitoring, etc.)

Frequency (136C): how often should the monitoring procedure be 

performed (e.g., after each cleaning, daily, weekly, monthly, etc.)

Who (136D): who will perform the monitoring procedure (e.g., hospital 

environmental services manager, service technician, cleaning personnel, 

independent vendor, etc.)
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[0048] For example, the monitoring procedures for the validation point when 

disinfectant is dispensed may include regular dispenser validations and laboratory 

dispenser reliability testing to ensure that the concentration of active ingredient 

within the disinfectant falls within certain limits, laboratory testing on microfiber or 

other cleaning cloths to ensure that proper disinfectant concentration is delivered to 

the relevant surfaces (in other words, ensuring that the cloths do not absorb too 

much of the disinfectant), use of color coded cloths, carts with designated “clean” 

and “dirty” areas, and single use mops to eliminate cross contamination.

[0049] The results of the monitoring procedure(s) 136 are referred to herein as 

collected data. The collected data may be stored on the local hospital database 24 

(see FIG. 2B) until such time as it is to be sent to server computer 30 (see FIG. 2A). 

Once received by server computer 30, collected data from each hospital 46A-46N is 

stored on server database 40. Examples of collected data may include without 

limitation one or more of the following data types: titration or other test results; 

disinfectant/sanitizer or other chemical product concentrations; dispensed detergent 

amounts; dispensing times, dates, and sequences; water temperatures; autoclave 

temperatures; chemical product types; wet contact times; results of microbial 

cultures, including type and number of organisms in a sample; bioluminescence 

readings, protein detection, particle counts; and/or other information relevant to the 

monitoring procedures at each module.

[0050] As is further shown in FIG. 3, a validation procedure 140 is performed on the 

collected data to verify whether the parameters of the validation point were satisfied. 

The validation procedure is performed by an analysis application, such as analysis 

application 32 resident on server computer 30 (see FIG. 2A). In other examples, the 

local hospital server 28 (FIG. 2B) or other local hospital computer may include a 

local analysis application that performs the validation process 140. The validation 

procedure may include a comparison of the collected data with the predetermined 

parameters.

[0051] The results of the validation procedure is referred to herein as validation 

data. The validation data may be stored on the local hospital database for those
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installations where the local hospital server or other local hospital computer includes 

a local analysis application. Validation data 48A-48N for each hospital 22A-22N 

may also be stored on the server database 40 (see FIG. 2A).

[0052] If the analysis application 32 validation procedure indicates that the 

validation parameters were not satisfied, the validation process flow map may 

include a corrective action process 142. Corrective action 142 may include 

equipment troubleshooting, retraining of personnel in proper cleaning/sanitizing 

procedures, etc.

[0053] The validated hospital cleaning system/process may analyze the hospital data 

41A-41N, module data 42A-42N, process map data 43A-43N, user data 44A-44N, 

storage data 45A-45N, collected data 46A-46N, and validation data 48A-48N either 

alone or in combination with each other to characterize cleanliness of the hospital or 

healthcare facility 22A-22N. The validated hospital cleaning system/process may 

also generate reports 49A-49N that present the data in various formats and present 

the analysis for review by a site manager, corporate or government entity or other 

body responsible for oversight of the healthcare facility or of the validated hospital 

cleaning process.

[0054] FIGS. 4A-4G are a flow chart illustrating an example validation process 

flow map for a patient room module. As shown in the symbol key (164) in FIG 4A, 

the process flow map may include, for example, process main steps, process sub­

steps, tool and item lists, options, tools or guides lists, identification of what to 

evaluate at particular steps, and validation points.

[0055] FIG 4A, shows an example of a “Determine Cleaning Schedule” main 

process step (152). This may be simply to follow the hospital’s current cleaning 

practices or may be another cleaning schedule as determined by best practices or 

other means. A listing of tools and products (154) needed for cleaning based on the 

schedule and room information (e.g., size, equipment in room, furniture in room, 

etc.) may be included. A hospital room cleaning brochure/inpatient welcome kit 

(156) to be provided to each patient may also be included.

[0056] FIG 4A also shows an example of a “Stock Cleaning Station” process step 

(158). This may include several sub-steps. The various tools, consumables, textiles,
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required during each scheduled cleaning may be stocked onto the cleaning station 

and laundry nets may be set up. A list/checklist of tools (see FIG. 4A) and other 

ancillary products may be provided.

[0057] The dust pan may be prepped with a new dust bag. Personal protective 

equipment (PPE), such as gloves, masks, eye-protection, gowns, etc. is stocked onto 

the cleaning station. The appropriate cleaning solutions are dispensed and 

measured. Cloths and mops are saturated with cleaning solution. A room cleaning 

checklist and/or schedule may be mounted onto the cleaning station. The room 

cleaning checklist may include a list of what to clean and what to inspect during the 

patient room cleaning process. A textile inventory control plan may also be in place 

to keep track of textiles (sheets, towels, gowns, etc.) going into or out of the patient

room.

[0058] The portion of the patient room validation process shown in FIG. 4A includes 

two validation points; validation point (159A) occurs when the cleaning solution(s) 

are dispensed and measured. At this validation point, the relevant parameters of the 

cleaning solution(s), e.g., the amount of product dispensed, the type of product 

dispensed, the product concentration, and/or the dispenser accuracy may be 

monitored and, if the parameters are met, verified. Validation point (159B) occurs 

when the room cleaning checklist is mounted on the cleaning station. At this 

validation point, the cleaning personnel may verify that all tools/equipment are on 

the clean side of the cleaning station.

[0059] At main step “Notification of Patient Discharge” (160) includes some type of 

notice to cleaning personnel that a patient has been discharged. If the room is to be 

cleaned before a patient is discharged, this step may be skipped. The cleaning 

station is then transported to the patient room for cleaning (162).

[0060] FIG 4B shows an example of a “Prepare Room for Cleaning” main process 

step (170). This may include several sub-steps. For example, cleaning personnel 

may review a door card or signage for contact precautions to determine PPE needs. 

For example, cleaning personnel may be notified if a patient having certain 

conditions occupied or is currently occupying the room so that personal protective 

precautions may be taken. The “Prepare Room for Cleaning” process (170) may
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prompt cleaning personnel to wash and/or sanitize their hands and put on the 

relevant PPE. Validation point (171) occurs at this pre-room cleaning hand washing 

step.

[0061] FIG. 4B also shows an example of a “Remove Garbage” main process step 

(172). Main process step “Remove Garbage” may include removal of infectious 

waste, removal of non-infectious waste, and disposal of garbage per current hospital 

procedures or other best practices.

[0062] FIG. 4C shows an example of a “Remove Linen” main process step (180). 

Main process step “Remove Linen” may include removal of soiled linen and 

disposal of linen as per current hospital procedures or other best practices. 

Procedures for contaminated linen and/or other laundry protocols and procedures 

may also be included. Validation point (181) occurs at the laundry, where validation 

of various laundry parameters to ensure that laundry is properly cleaned and 

sanitized.

[0063] FIG. 4C also shows an example of a “Clean Bathroom” main process step 

(182). Main process step “Clean Bathroom” may include several sub-steps. The 

process may include getting a saturated cloth and brush/caddy and toilet product 

from the cleaning station, cleaning the mirror, cleaning soap and paper towel 

dispensers, and cleaning the light switch and the door knob. The cleaning product 

may also be sprayed or otherwise applied to the surfaces rather than using a 

saturated cloth. If the tub/shower is visibly dirty, the process may include running 

hot water for a predetermined period of time. The appropriate toilet

cleaning/sanitizing product is placed in the toilet and left for a specified period of 

time. The sink, bathroom fixtures including handicap rails, tub/shower, shower 

curtain and toilet seat/bowl/exterior/fixtures are cleaned. Several critical control 

points, here referred to generally as validation points (183A-183D) may occur 

during the “Clean Bathroom” process step. These validation points may include 

validation of proper hard and/or soft surface cleaning procedures, such as wet 

contact time, culture results, photoluminescent or chemiluminescent indicators, etc. 

[0064] The “Clean Bathroom” process step (182) may also include cleaning/wiping 

of the outside and/or inside of the bathroom trash can. The toilet may be flushed, or,
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in the alternative, the toilet may be left unflushed, thus leaving the colored water 

produced by the toilet cleaner present in the bowl as a visual indicator that the toilet 

has been cleaned. After cleaning the bathroom, the cloth used to clean the mirrors, 

etc. is placed in the dirty cloth bag. The toilet caddy/brush is returned to its storage 

spot on the cleaning station. The paper towel from the cleaning the mirror, etc. is 

placed in the trash. A notification that the bathroom was cleaned, such as colored 

water in the toilet bowl, wrap on toilet seat, etc. may also be included.

[0065] In addition, to the validation points (183A-183D) shown in FIG. 4C, other 

validation points associated with other surfaces that are now or in the future 

determined to be important contamination vectors may also be incorporated into the 

“Clean Bathroom” process step (or any other validation process associated with any 

of the modules, for that matter).

[0066] The “Clean Bathroom” process step (180) thus includes cleaning/wiping of 

some or all of a plurality of high touch points (HTP) (also referred to herein as high 

touch objects (HTO)). The high touch points for a bathroom may include, for 

example, the bathroom light switch, bathroom door knob, sink, toilet top, toilet 

handle, toilet hand hold/rails, bed pan cleaner, and/or any other physical item or area 

in a patient bathroom that may be frequently re-contaminated.

[0067] FIG. 4D shows an example of a “Clean Patient Room” main process step 

(190). This process step may diverge depending upon whether the patient still 

occupies the room (left branch) or whether the patient has been discharged (right 

branch). If the patient still occupies the room (regardless of whether the patient is 

physically present in the room at the time of cleaning) the process may include 

visually scanning the room and removing any visible soils, such as blood spots or 

other stains/soils, with a disposable wipe or other appropriate soil cleaning method. 

At this point the process may include getting a saturated cloth from the cleaning 

station, cleaning the mirror, soap and paper towel dispenser and wiping any 

instruments, the bed and the bed rails. Other cleaning methods, such as applying the 

cleaning/sanitizing product to the surfaces by spray or other means could also be 

used.
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[0068] The “Clean Patient Room” process step (patient in room) may also include 

cleaning/wiping of some or all of a plurality of high touch points (HTP). The high 

touch points may include, for example, the light switch, door knob, telephone, TV, 

call box, tray table, bedside table, bedrails, and/or any other physical item or area in 

a patient room that may be frequently re-contaminated. The “Clean Patient Room” 

process step (patient in room) may also include wiping of all furniture including 

stools, tables, chairs, counters, etc.

[0069] Validation point(s) (191A-191C) occur during the “Clean Patient Room” 

process step. Here, validation of various cleaning procedures parameters to ensure 

that the patient room is properly cleaned and sanitized are monitored. For example, 

the validation point(s) (191 A-191C) may require that all relevant surfaces are 

contacted with a disinfectant impregnated cloth and remain wet for at least 10 

minutes with disinfectant. Monitoring may be accomplished via visual inspection of 

how long surfaces remain wet, photo- or chemiluminescent indicators, adenosine 

triphosphate (ATP), culture, etc., to ensure that proper cleaning/sanitizing 

procedures were adequately performed.

[0070] The “Clean Patient Room” process step (patient in room) may also include 

placing the used cloth(s) to the used cloth bag, getting trash bags from the cleaning 

station, installing new can liners (infectious waste can, used linen can, trash can, 

etc.), restocking room linens and other room supplies as needed, and other process 

steps necessary to prepare the room for another patient. Cloths for different areas or 

modules may be color coded, e.g., yellow cloths for bathroom, blue cloths for the 

patient room, etc., to reduce cross contamination between areas or modules.

[0071] FIG 4E shows an example of a patient discharged branch of a “Clean Patient 

Room” main process step. This branch includes many of the sub-steps as the patient 

in room branch shown in FIG 4D. However, certain steps may be performed after 

the patient has been discharged that may be undesirable when the room is occupied 

by a patient, such as dusting of high surface areas (ceilings, ceiling light fixtures, 

fans, etc.) and the wiping of walls and baseboards. Validation point(s) (193A-193C) 

are monitored to ensure that the patient room is properly cleaned and sanitized.
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[0072] The “Clean Patient Room” process may also include a notification that the 

patient room has been cleaned, such as a note card, hallway sign, swing out, etc. 

(194).

[0073] FIG 4F shows an example of a “Clean Floors” main process step (200). This 

step may include several sub-steps, including picking up of large objects with a dust 

pan or squeegee, setting up a wet floor sign, assembling a mop head on a mop, 

specific procedures for mopping the floor, specific procedures for returning used 

mop to soiled laundry net and replacing mop handle on cleaning station, storing of 

the squeegee/dust pan, etc.

[0074] FIG 4F also shows an example of an “Exit Room” main process step (202). 

This step may include the sub-steps of completing a room cleaning inspection 

checklist, leaving the room cleaned notification, removal of PPE, and post-room 

cleaning hand washing/sanitizing. Validation points (203A-203B) occur during the 

removal of PPE and hand washing steps, to ensure proper handling and/or disposal 

of the PPE and to confirm proper post-room cleaning hand washing takes place. 

[0075] FIG 4G shows an example of a “Station Breakdown/Storage” main process 

step (210). This step may include wiping of the cleaning station, placing of used 

cleaning cloths to the used linen bag, placing of leftover textiles (unused) in the used 

linen bag, sending of soiled textiles to the laundry, proper disposal of trash. This 

may also include rinsing of mop and cloth bins and allowing them to dry, rinsing of 

bowl brush and caddy and allowing them to dry. The station may be secured in a 

closet or store room. The closet may be restocked as needed. The process may also 

require cleaning personnel to file paperwork and/or checklists.

[0076] Validation point (211 A) occurs when the cleaning station is wiped down 

with disinfectant. Here, validation of various cleaning procedures parameters to 

ensure that the patient room is properly cleaned and sanitized are monitored. For 

example, the validation point (211 A) may require that all relevant surfaces of the 

cleaning station have been contacted with a disinfectant impregnated cloth and 

remain wet for at least 10 minutes (or other appropriate time corresponding with the 

disinfecting time of the product) with disinfectant. Monitoring may be 

accomplished via visual inspection of how long surfaces remain wet, photo- or
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chemiluminescent indicators, adenosine triphosphate (ATP), culture, etc., to ensure 

that proper cleaning/sanitizing procedures on the cleaning station were adequately 

performed.

[0077] Validation point(s) (211B-211C) occurs at the laundry site, where 

monitoring and validation of proper laundry procedures are performed to ensure 

proper handling/cleaning/disinfecting of laundry articles. Different laundry articles, 

such as cleaning cloths, bed linens, towels, gowns, etc., may have different laundry 

validation procedures.

[0078] FIG 5 is a flow chart illustrating an example storage process map for the 

patient room module (220). The storage process map for each module includes 

proper storage/handling procedures for all of the products, tools and equipment used 

during the cleaning process map for that module. Thus, the storage process map for 

the patient room module may include storage/handling procedures for the patient 

room cleaning station and tools, any cleaners and/or disinfectants used during the 

patient room cleaning process, textiles needed during the room cleaning process, 

miscellaneous station supplies used during the room cleaning process, and mops or 

other cleaning equipment used during the room cleaning process. The storage 

process map may include storage conditions for each item, such as the storage 

location, conditions, temperature, maximum storage time, etc.

[0079] FIGS. 6A-6B are a chart listing example validation processes for the patient 

room module (230). The validation points in the left-most column correspond to the 

validation points shown in the flow charts of FIGS. 4A-4G FIG 6 shows, from left 

to right, identification of the validation point (corresponding to the like numbered 

validation point in FIGS. 4A-4G), identification of the process step at which the 

validation point occurs, description of the monitoring procedure, including what, 

how, frequency, and who will perform the monitoring procedure, and identification 

of possible corrective action should the validation indicate that the process 

parameters were not satisfied. Although the flow chart of FIG 6 illustrates validation 

processes for these validation points, it shall be understood that other or different 

validation points and their associated processes may also be used for the patient
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room module, and that the invention is not limited to or by the examples given 

herein.

[0080] FIG. 7 is a flow chart illustrating an example high touch object cleaning 

validation process 300 for the patient room module. It shall be understood that this 

process is one example that may be used with a particular high touch object, and that 

other high touch objects may have similar or different validation processes 

depending upon the particular requirements for each high touch object, and that the 

invention is not limited in this respect.

[0081] Process 300 includes various testing methods that may be used to evaluate 

the effectiveness of the room cleaning. The testing may be performed both before 

and after the patient’s room has been cleaned. Process 300 begins with 

identification of the particular high touch object involved (302). For example, high 

touch objects for the patient room module may include the sink, the toilet handle, the 

toilet seat, the bed pan cleaner, the toilet hand hold/rail, the bathroom door handle, 

the bed rail, the call button, the tray table, the bedside table, the telephone, and the 

room door knob.

[0082] One such test may include application of an indicator, such as a

photoluminescent or chemiluminescent indicator, which is applied to a defined 

location on the high touch point prior to cleaning (304). Inspection of the indicator 

post cleaning may be used to determine whether the high touch object has been 

cleaned. In the patient room module, for example, the indicator would be applied in 

a well-defined manner to each of the high touch objects that are defined for that 

module. After completion of the cleaning procedure (310), the surface may be 

inspected with a black light to determine if the indicator was disturbed by the 

cleaning process (312). Training would be provided to hospital personnel on what 

constitutes a “passing” or “failing” result. For example, passing results may include 

complete removal of the indicator or disturbance of a circular swirl pattern. Failing 

results may include an untouched indicator and/or no evidence of wiping.

[0083] Another test may include examination of culture counts as an indication of 

cleaning effectiveness. A surface sample of aerobic culture counts are collected at 

defined locations on the surface of the high touch object before (306) and after (314)
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completion of the cleaning process. Presence of aerobic bacteria may be used to 

quantify cleaning effectiveness. Threshold levels for “passing” or “failing” aerobic 

culture counts may be set, or the total aerobic culture count may be stored and 

reported.

[0084] Another test may include examination of adenosine triphosphate (ATP) 

levels as indication of cleaning effectiveness. Defined locations on the surface of 

the high touch object are swabbed before (308) and after (316) completion of the 

cleaning procedure (310). Presence of ATP correlates with presence of 

microorganisms, and thus may be used to quantify cleaning effectiveness. Threshold 

levels for “passing” or “failing” ATP levels may be set, or the total ATP level may be 

stored and reported.

[0085] Training/certification may be provided to the relevant personnel to help 

ensure that the methodologies of the validated hospital cleaning method are 

followed. Consistent application by trained personnel of the methodologies 

described herein helps to increase accuracy and reliability of the validated hospital 

cleaning methods. For example, detailed instructions concerning application of the 

indicator may include the delivery method with which the indicator is applied (gel 

pen, swab, etc.) and how the indicator should be applied (swirl pattern, dot, etc.) 

may be provided. Similarly, detailed instructions concerning collection of ATP or 

culture samples (size of swab or culture, etc.) may also be provided. Information 

regarding the specific location at which the indicator should be applied or from 

where the ATP or culture should be taken (faucet post vs. faucet handle; near end of 

faucet handle vs. far end of faucet handle; top or bottom of flange of toilet flush; 

back, left or right side of toilet seat; location on toilet hand rail, etc.) may also be 

provided.

[0086] The data collected from verification process 300, as well as from all of the 

other verification processes of the validated hospital cleaning method, may be input 

manually (such as for visual inspection of the indicator or ATP or culture counts) or 

automatically for those pieces of data obtained from automated equipment.

[0087] FIGS. 8A-8L show example reports that may be generated by reporting 

application 34 for the patient room module for a fictional healthcare facility, ABC
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Hospital. These reports may include, for example, detailed analysis and reporting on 

key metrics, including cleaning outcomes, behavioral observations, room cleaning 

efficiency, products/tools overview, dispenser analysis, staff knowledge, employee 

satisfaction, patient satisfaction, etc. The reports may benchmark current module 

practices across the entire database or across hospitals or other healthcare facilities. 

The reports may include trending of various key metrics over time, provide 

actionable improvement plans and assess current practices relative to best practices 

and process critical control points. It shall be understood that the reports shown in 

FIGS. 8A-8L are exemplary only, and that other reports may also be generated for 

the patient room module, and that other reports may also be generated for other 

modules, each including reports on data relevant to those modules, and the invention 

is not limited in this respect.

[0088] FIG. 8A, for example, illustrates an example summary report for the fictional 

healthcare facility. The summary report shows a table having rows for each of 

continuous improvement and education, operational processes, hygiene outcome 

efficiency, and satisfaction. The data for each of these rows is shown across 

columns for the facility wide baseline, the previous period, and the current period. 

[0089] FIG. 8B, for example, illustrates an example report including data regarding 

hygiene outcomes for the marking solution, indicating the percent of time high touch 

objects were cleaned. In this particular example, the data is broken down in overall 

high touch point cleaning, patient room cleaning and bathroom cleaning, with 

columns for the facility wide baseline, the previous period and the current period. 

Also shown are data for the most cleaned high touch point, the most frequently 

missed high touch point and the percentage of time all high touch points are cleaned. 

[0090] FIG. 8C, for example, illustrates an example report including detailed 

analysis of the percent of time high touch objects were cleaned. This table gives 

data for each individual high touch point for the facility wide baseline, the previous 

period and the current period.

[0091] FIG. 8D, for example, illustrates an example report that shows the detailed 

analysis of the percent of time high touch objects were cleaned for each individual 

high touch object in graphical form.
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[0092] FIG. 8E, for example, illustrates an example report including data regarding 

hygiene outcomes for culturing of high touch points. The table shows percent 

occurrences where the post-cleaning reading was lower than the pre-cleaning 

reading. The report also shows which high touch point had the lowest average 

culture count and which had the high average culture count.

[0093] FIG. 8F, for example, illustrates an example report showing, in tabular form, 

analysis of the percent occurrences where the where the post-cleaning reading was 

lower than the pre-cleaning reading for each individual high touch point. This 

example report includes the data in graphical and tabular form.

[0094] FIG. 8G, for example, illustrates an example report showing, in graphical 

form, analysis of the percent occurrences where the post-cleaning reading was lower 

than the pre-cleaning reading for each individual high touch point.

[0095] FIG. 8H, for example, illustrates an example report detailing the number of 

hospital acquired infections by month over a period of time. In this example, the 

period Sep ’08 may be the baseline (i.e., data taken before the validated hospital 

cleaning method was in place to establish a basis for comparison), whereas the 

period Jan Ό8 is the current period.

[0096] FIG. 81, for example, illustrates an example report detailing operational 

efficiency for cleaning upon discharge. This table allows users to compare current 

operational efficiency with baseline operational efficiency to determine whether the 

operational efficiency associated with the validated hospital cleaning method is 

within acceptable limits or whether it favorably compares to the baseline operational 

efficiency.

[0097] FIG. 8J, for example, illustrates an example report detailing operational 

efficiency for disinfectant concentration as applied to surfaces for a previous 

cleaning cloth and dispenser and the current cleaning cloth and dispenser.

[0098] FIG. 8K, for example, illustrates an example report detailing operational 

efficiency for disinfectant concentration as dispensed by the current dispenser. The 

report indicates whether the disinfectant concentration is within acceptable limits 

and whether it met the target concentration.
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[0100] FIG. 8L, for example, illustrates an example report detailing operational 

efficiency with respect to behavior observations of cleaning personnel. This 

information can help to identify where additional training may be necessary if 

identified behaviors are not conforming to the methodologies of the validated 

hospital cleaning method.

[0101] FIG. 8M, for example, illustrates an example report providing a summary of 

recommended next steps that the hospital may take to improve their results in the 

future. Suggested next steps are given for each of continuous improvement and 

education, operational processes, hygiene outcome efficiency, and satisfaction. 

[0102] Various modules and validation processes of the validated hospital cleaning 

system/method described herein may include infection prevention solutions 

including chemistries, equipment, dispensing, packaging, effective utilization 

processes, validation and auditing methods and ease-of-use automation technologies. 

These may include, for example, high level disinfectants, patient bathing/wipe/wash, 

equipment draping, site prep, wound cleaning, cart washing, floor tacky mats, 

patient screening/ID, patient pre-admission kits, room decontaminants, long life hard 

surface disinfectant, soft surface mist/vapor cleaning, ice machine conditioning, air 

filtration, visitor barriers/screens/kits, operating room cleaning solution, patient 

room cleaning solution, general instrument clean/sanitize, GI device clean/disinfect, 

fluid management/disposal, systems for cleaning/sanitizing,

sensors/monitors/tracking devices, etc.

[0103] The validated hospital cleaning system/method may incorporate tools for 

data utilization and process improvements such as data collection, analysis, 

utilization and interpretation to achieve process improvements, behavioral changes 

and outcome measures. For example, the validated hospital cleaning method may 

include tools and technology to gather/manage information, outcome data collection, 

data analysis and utilization, peer hospital comparisons, industry metrics/standards. 

[0104] The validated hospital cleaning system/method may also include quality 

assurance, such as oversight and monitoring of labor providers to assure cleaning 

and disinfection quality across the hospital to reduce the spread of HAIs (hospital 

staff, outside provider employees, contractors, etc.). Quality control may also
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receive input from various automated machines, such as chemical dispensers that 

dispense various cleaning solutions, to ensure that the concentration of active 

ingredient in a disinfectant or other chemical is within certain limits, that the 

appropriate amounts are being dispensed, etc.

[0105] The validated hospital cleaning process may capture many demographics as 

well as measure the effectiveness of following of the validated cleaning process.

The data may include, for example, information related to room cleanliness, patient 

satisfaction scores, HAI infection risks and others. The data may be used as a feed 

back loop to assure the system has been followed as prescribed in the validated 

process which has been shown to yield improved results in these three areas. The 

validated hospital cleaning system/process may include capturing a baseline status 

of the cleanliness of the room or the cleanliness of each module within a hospital or 

other healthcare facility.

[0106] As described herein, some parts of the validated hospital cleaning process 

may be computer implemented, and as such may be incorporated into computer 

software or hardware. For example, a computer system may collect and analyze 

data generated during implementation of the validation processes. A computer 

implemented system may analyze data to determine whether a particular validation 

point has been satisfied, and may perform statistical analysis on a process, module or 

hospital-wide basis. This information may be stored and analyzed and reports 

generated to provide feedback to a facility manager or corporation. Furthermore, the 

analysis may be performed across multiple accounts, such as multiple accounts 

within a single corporation or organizational region, to compare, for example, one 

hospital in a corporation with other hospitals within the same corporation or to 

compare like modules of multiple hospitals.

[0107] The techniques described herein may be implemented in hardware, software, 

firmware or any combination thereof. If implemented in software, the techniques 

may be realized at least in part by a computer-readable medium comprising 

instructions that, when executed by computer of a validated healthcare processing 

system cause the computer to perform one or more of the techniques of this 

disclosure. The computer-readable data storage medium may form part of a
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computer program product, which may include packaging materials. The computer- 

readable medium may comprise random access memory (RAM) such as 

synchronous dynamic random access memory (SDRAM), read-only memory 

(ROM), non-volatile random access memory (NVRAM), electrically erasable 

programmable read-only memory (EEPROM), FLASH memory, magnetic or optical 

data storage media, a magnetic disk or a magnetic tape, a optical disk or magneto­

optic disk, CD, CD-ROM, DVD, a holographic medium, or the like. The 

instructions may be implemented as one or more software modules, which may be 

executed by themselves or in combination with other software.

[0108] The computer-readable instructions may be executed in the computer of the 

system by one or more processors, general purpose microprocessors, ASICs, FPGAs 

or other equivalent integrated or discrete logic circuitry.

[0109] The instructions and the media are not necessarily associated with any 

particular computer or other apparatus, but may be carried out by various general- 

purpose or specialized machines. The instructions may be distributed among two or 

more media and may be executed by two or more machines. The machines may be 

coupled to one another directly, or may be coupled through a network, such as a 

local access network (LAN), or a global network such as the Internet. Accordingly, 

the term “processor,” as used herein may refer to any structure suitable for 

implementation of the techniques described herein.

[0110] The invention may also be embodied as one or more devices that include 

logic circuitry to carry out the functions or methods as described herein. The logic 

circuitry may include a processor that may be programmable for a general purpose 

or may be dedicated, such as microcontroller, a microprocessor, a Digital Signal 

Processor (DSP), an Application Specific Integrated Circuit (ASIC), a field 

programmable gate array (FPGA), and the like.

[0111] One or more of the techniques described herein may be partially or wholly 

executed in software. For example, a computer-readable medium may store or 

otherwise comprise computer-readable instructions, i.e., program code that can be 

executed by a processor to carry out one of more of the techniques described above.
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[0112] The validated hospital cleaning method may also incorporate healthcare 

worker training and continuing education, such as teaching new or ongoing skills 

and changing paradigms and behaviors within hospitals. These may include, for 

example, central sterile on-site process training/validation/usage, compliance/ 

procedural training, training oversight/monitoring/interventions, comprehensive 

training to impact outcomes, medical school and association curriculum, 

certification training, etc. This may include both upfront and periodic refresher 

training, training materials and a training process created for each module to assure 

the housekeepers are following the best practice process and using the proper tools 

and products to assure the use of the validated process will yield the outcome of a 

clean room or module, and possibly a reduced HAI risk.

[0113] The validated hospital cleaning system and method thus provides a 

comprehensive, hospital-wide cleaning and sanitization practice that addresses 

cleaning, disinfection sterilization and clinical solutions that may increase hospital 

cleanliness and may reduce the spread of HAIs. Advantages of the validated 

hospital cleaning system and method may be documented improvements in 

environmental sanitation, perceptible room cleanliness, patient satisfaction scores, 

and HAI risk reduction and associated cost savings. Advantages may also include 

fewer patient deaths and patient complications due to HAIs. The validated hospital 

cleaning system and method may also provide cost reductions through improved 

operational efficiencies and a reduction in health care worker errors and 

inconsistencies.

[0114] Although the validated hospital cleaning system and method has been 

described with respect to hospitals or other healthcare facilities, it shall be 

understood that this concept may also be applied to the cleaning and sanitation best 

practice in many different enterprises in which an integrated approach to cleaning 

and/or sanitizing a portion of a facility or an entire facility is desired. For example, 

the modular validated hospital cleaning system and method may be adapted for use 

in applications such as hotel room cleaning, education facilities, long term care, 

restaurants, food service, food and beverage facilities, eating areas, rest rooms, food 

preparation areas, cooking areas, etc.
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[0115] Various embodiments of the invention have been described. These and other 

embodiments are within the scope of the following claims.
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1. A system comprising:

a server computer that receives collected data from a healthcare facility, the 

collected data based on monitored validation points within a plurality of cleaning process

s maps for the healthcare facility, each of the cleaning process maps corresponding to a 

different one of a plurality of modules within the healthcare facility and defining 

housekeeping procedures associated with the corresponding module;

a database coupled to the server computer that stores the collected data from the 

healthcare facility in association with hospital data that uniquely identifies the healthcare

io facility, that stores module data that defines each of the plurality of modules within the 

healthcare facility, and that stores the plurality of cleaning process maps in association 

with the corresponding module data;

an analysis application resident on the server computer that analyzes the 

collected data and generates therefrom validation data indicative of adherence to the

15 housekeeping procedures within the healthcare facility; and

a reporting application resident on the server computer that generates reports that

characterize the cleanliness of the healthcare facility based on the collected data, the 

validation data, the hospital data and the module data;

each cleaning process map further including a storage process and a validation

20 process, the storage process defining storage conditions for cleaning products, tools, and 

textiles, the validation process defining one or more of the validation points indicative of 

cleanliness of the associated module within the healthcare facility, the validation process 

further defining a monitoring procedure for each of the one more validation points and 

identifying corrective action in the event that one or more of the validation points are not

25 satisfied.

2. The system of claim 1, wherein the server computer is located remotely from the 

healthcare facility.

30 3. The system of claim 1, wherein the server computer is local to the healthcare

facility.

4. The system of claim 1, wherein at least one of the validation points comprises a 

target parameter specifying a desired characteristic for a component of one of the

35 validation processes.
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2 5. The system of claim 1, wherein at least one of the validation points comprises a 

target parameter specifying a minimum disinfectant concentration.

6. The system of claim 5, wherein the analysis application determines whether a

5 dispensed disinfectant meets the target parameter for the minimum disinfectant

concentration.

7. The system of claim 1, wherein the analysis application analyzes collected data 

from a first time period to generate first validation data and collected data from a second

io time period to generate second validation data.

8. The system of claim 1, wherein the reporting application generates a report that 

compares the first validation data with the second validation data.

is 9. The system of claim 1, wherein the database stores baseline data corresponding 

to status of the monitored validation points before implementation of the validation 

processes.

10. The system of claim 9, wherein the reporting application generates reports

20 comparing collected data from a current time period with the baseline data.

11. The system of claim 1, wherein the reporting application generates reports 

identifying whether the validation points for each module were satisfied.

25 12. The system of claim 1, wherein the reporting application generates reports

identifying which validation points in a module were satisfied.

13. A method comprising:

storing, in a database, a plurality of modules within the healthcare facility, each

30 module associated with a physical area within the healthcare facility or with a function 

performed within the healthcare facility;

associating each of the plurality of modules with a different one of a plurality of 

cleaning process maps;
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storing, in the database, the plurality of cleaning process maps, each of the 

cleaning process maps defining housekeeping procedures for the associated module, each 

cleaning process map further including a storage process and a validation process, the 

storage process defining storage conditions for cleaning products, tools, and textiles, the

5 validation process defining one or more of the validation points indicative of cleanliness 

of the associated module within the healthcare facility, the validation process further 

defining a monitoring procedure for each of the one more validation points and 

identifying corrective action in the event that one or more of the validation points are not 

satisfied;

io receiving, at a processor, collected data associated with monitored validation

points specified in one or more of the cleaning process maps; and

analyzing the collected data, using the processor, to generate validation data 

indicative of adherence to the housekeeping procedures within the healthcare facility.

is 14. The method of claim 13, wherein defining modules within the healthcare facility 

comprises defining at least one of a patient room module, a critical care module, a central 

sterile processing module, an operating room module, a food service module, a bathroom 

module, or a laundry room module.

20 15. The method of claim 13, wherein defining modules comprises defining at least

one of a patient skincare module, a wound cleansing module, or a hand hygiene module.

16. The method of claim 13, further including correlating each of the plurality of 

modules with one or more contamination vectors.

25

17. The method of claim 16, further including generating one of the plurality of 

cleaning process maps based on the associated module and the contamination vectors 

correlated with the associated module.

30 18. The method of claim 13, further including training staff of the healthcare facility

regarding the cleaning process maps.

19. The method of claim 13, further including re-training staff of the healthcare 

facility when the process parameters associated with certain of the monitored validation

35 point are not satisfied.
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2 20. The method of claim 13, further including generating validation data, using the 

processor, based on whether the process parameters associated with each monitored 

validation point are satisfied.

5 21. The method of claim 20, further including generating reports, using the

processor, based on the validation data.

22. A non-transitory computer-readable medium comprising instructions that upon 

execution in a computer of a validated hospital cleaning processing system cause the

io computer to:

receive collected data from a healthcare facility, the collected data based on 

monitored validation points within a plurality of validation processes for the healthcare 

facility;

store the collected data from the healthcare facility in association with hospital 

is data that uniquely identifies the healthcare facility;

store module data that defines modules within the healthcare facility; 

store process map data that defines at least one cleaning process map for each

module within the healthcare facility, each of the cleaning process maps defining 

housekeeping procedures for the associated module, each cleaning process map further

20 including a storage process and a validation process, the storage process defining storage 

conditions for cleaning products, tools, and textiles, the validation process defining one or 

more of the validation points indicative of cleanliness of the associated module within the 

healthcare facility, the validation process further defining a monitoring procedure for each 

of the one more validation points and identifying corrective action in the event that one or

25 more of the validation points are not satisfied;

analyze the collected data with respect to the process map data and generate

therefrom validation data indicative of adherence to the housekeeping procedures within 

the healthcare facility; and

generate at least one report that characterizes adherence to the housekeeping

30 procedures within the healthcare facility based on the collected data, the validation data, 

the hospital data and the module data.

23. The system of claim 1 further including at least one input device into which the 

collected data is entered.

6840395 1
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24. The system of claim 23 wherein the at least one input device includes one or 

more of a laptop computer, a personal digital assistant, or a cell phone.

5 25. The system of claim 23 wherein the at least one input device comprises an

electronic device into which the collected data is entered.

26. The method of claim 13 further comprising entering the collected data into an 

input device.

io

27. The method of claim 13 further comprising entering the collected data into at 

least one of a laptop computer, a personal digital assistant, or a cell phone.

28. The method of claim 13 further comprising entering the collected data into an 

is electronic device.

DATED this sixth Day of November, 2012

Ecolab, Inc.

Patent Attorneys for the Applicant 

20 SPRUSON & FERGUSON
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STORAGE MAP
What Storage Conditions

Station and tools

Storage room or janitor 
closet. Dry room. Temp 
50-1 OOF

Proguard
Quaternary
Disinfectant

Storage/stock room or 
janitor closet. Dry room. 
Temp 55-85F

Textiles

In store room. Textiles 
must be dry (from dryer). In 
linen bags or on clean 
shelf.

Misc Station 
supplies (ie: trash 
bags, etc.)

Storage room or janitor 
closet. Dry room. Temp 
50-1 OOF

Johnny Mop

Store in use dilution 
disinfectant between shifts.
If not to be used for 
multiple days soak in 
disinfecant for 10 min, 
rinse well, allow to dry.

Fig. 5
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VALIDATION PROCESSES-PatientRoom Module ........................... <230

Validation
Point Process Step Process Parameters

Monitoring Procedures
Corrective ActionWhat How Frequency Who

1A
Dispense
disinfectant

1660ppm active quat in 
dispensed solution,
880ppm active quat in use 
solution post cioth/mop 
soak. Quat titration

Procedure and TK 
417

Daily, weekly, 
biweekly, monthly, 
etc.

Protect Team 
member for pilot, 
EVSmgrorICPfor 
implementation

Follow trouble 
shooting
procedure. If that 
does not work 
Contact Ecolab 
sales
representative to 
adjust dispenser 
as needed

1B
Dispense
disinfectant

1660ppm active quat in 
dispensed solution,
880ppm active quat in use 
solution post ctoth/mop 
soak. Quat test

Procedure and test 
strips

Daily, weekly, 
biweekly, monthly, 
etc.

Protect Team 
member for pilot, 
EVSmgrorICPfor 
implementation

Follow trouble 
shooting
procedure. If that 
does not work 
Contact Ecolab 
sales
representative to 
adjust dispenser 
as needed

1C
Dispense
Disinfectant

Proguard Quaternary 
Disinfectant Cleaner.

Verify correct 
product and 
sufficient product in 
concnetrate 
container by 
checking label and 
level of container Visual Prior to dispense

Workerfilling
station

Contact 
supervisor to 
obtain correct 
product and 
determine how 
incorrect product 
was delivered. 
Restock container 
jer facility 
orocedures to 
obtain more, 
product.

1D
Dispense
Disinfectant

Dispense sufficient product 
to wet allocation of mops 
and cloths.

Count number of 
cloths/mops. 
Dispense sufficient 
product,

Visual use of fill 
ines on fill bucket Every dispense

Worker filling 
station

Add more or pour 
out product if 
under/over filled.

3A
land Hygiene pre- 
room clean

Waterless sanitizer use or 
handwashing for 15-20 
sec. prior to donning 
gloves.

land hygiene
compliance
monitoring

Current facility 
orocedures or ECL 
land hygiene 
monitoring 
program.

3er procedure or 
monitoring program 
schedule.

EVS manager or
CP Retraining

Fig. 6A
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3B
Hand Hygiene pre 
room clean Use of gloves.

PPE compliance 
monitoring

Current facility 
procedures or ECL 
hand hygiene 
monitoring 
program.

Per procedure or 
monitoring program 
schedule.

EVS manager or 
ICP Retraining

4
Soiled Linen 
Laundry Laundry procedure

Verification of 
laundry procedure

Verification 
method, e.g., photo 
or chemi­
luminescent 
indicators/ATP/ 
cultures

Per laundry 
monitoring auditing 
schedule

Laundry manager 
or EVS manager w 
outside laundry if 
contracted. Retraining

5A
Bathroom
cleaning

All surfaces contacted 
w/disinfectant impregnated 
doth and remain wet for 10 
min w/disinfectant,

Surfacecleaning
monitoring

Verification 
method, e.g., photo 
or chemi­
luminescent 
indicators/ATP/ 
cultures

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

5B
Bathroom
cleaning

All surfaces contacted 
w/disinfectant impregnated 
cloth and remain wet forlO 
min w/disinfectant. Wei contact time

Monitor how long 
critical surfaces 
remain wet

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

6A Room Cleaning

All surfaces contacted 
w/disinfectant impregnated 
cloth and remain wet for 10 
min w/disinfectant.

Surface cleaning 
monitoring

Verification 
method, e.g., photo 
or chemi­
luminescent 
indicators/ATP/ 
cultures

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

6B Room Cleaning

All surfaces contacted 
w/disinfectant impregnated 
cloth and remain wet for 10 
min w/disinfectant. Wet contact time

Monitor how long 
critical surfaces 
remain wet.

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

7A
Hand Hygiene 
post-room clean

Waterless sanitizer use or 
land washing for 15-20 
sec. prior to donning 
gloves.

Rand hygiene
compliance
monitoring

Current facility 
procedures or ECL 
land hygiene 
monitoring 
program.

Per procedure or 
monitoring program 
schedule.

EVS manager or
CP

7B
Rand Hygiene 
cost-room clean Jse of gloves,

°PE compliance 
monitoring

Current facility 
irocedures or ECL 
land hygiene 
monitoring 
program.

Per procedure or 
monitoring program 
schedule.

EVS manager or
CP Retraining
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8A
Station cleaning/ 
storage

Station surfaces contacted 
w/disinfectant impregnated 
cloth and remain wet for 10
min w/disinfectant.

Surface cleaning 
monitoring

Verification 
method, e.g., photo 
or chemi­
luminescent 
indicators/ATP/ 
cultures

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

8B
Station cleaning/ 
storage

Station surfaces contacted 
w/disinfectant impregnated 
cloth and remain wet forlO 
min w/disinfectant. Wet contact time

Monitor how long 
critical surfaces 
remain wet.

Per monitoring/ 
auditing schedule.

EVS manager or 
ICP Retraining

9
Soiled Textile 
Laundry

Prescribed wash procedure 
followed.

Verification of 
Proguard textile 
wash process Audit Weekly or monthly

Laundry manager 
or EVS manager w/ 
outside laundry if 
contracted. Retraining
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