
Case Studies of Clean Utilities and Facilities. 

Observations and Recommendations.

PDA ISRAEL 

Pharmaceutical Facilities, Utilities, and Equipment

Ra‘anana/Israel, July 4, 2024

Ariel Kehati

Johnson & Johnson



2

Agenda

J&J EMST Overview 

Case Studies from Internal Assessments

Regulatory Case Studies

Summary

Q&A

1

2

3

4

5



3

J&J External Maufacturing support Team (EMST)

Aspiration : 

Zero business interruption due to unplanned Facilities-related 
events

Assess CMO’s Utilities, Infrastructure and main Facilities components, related to 
manufacturing.

Ensure assets are:

1) In compliance  - Related to  regulatory requirements. 

2) Reliability – Systems are reliable, properly maintained with redundancy of key 
equipment.

Process :
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70% of risks are compliance related.

30% of risks are reliability related.

~ 60% of critical and major risks are 
in 4 main categories:

• Flow and Classification

• Warehouse and cold storage

• Clean Utilities management

• Electrical system

Flow/Classification 
(Material, Personnel 

and Waste)
29%

Warehouse 
and Cold 
storage

12%

CU management (SOP, 
PM, Doc.); 12%

Electrical 
system

12%

HVAC 
10%

BMS and 
EMS
8%

Fire system 
6%

Plant Utilities
5%

Eng. Skills
6%

RISK BY CATEGORY

J&J External Maufacturing support Team (EMST)

2022-2024:
Completed over 100 assessments !
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Diffrential Pressure specifications, control and monitoring: 

Risk:

Diff. Pressure specifications have less than 10 Pa 
between different room grades. 

Requirement:

Annex 1 

4.14 Cleanrooms should be supplied with a filtered air supply that maintains 
a positive pressure and/or an airflow relative to the background environment 
of a lower grade under all operational conditions and should flush the area 
effectively. 

Adjacent rooms of different grades should have an air pressure 
difference of a minimum of 10 Pascals (guidance value).

CHINA GMP

The air pressure differential between clean and non-clean areas, or between 
differently classified clean areas should not be less than 10Pa. 

Flow and Classification
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Diffrential Pressure specifications, control and monitoring: 

Additional risks:

1. Control / monitoring of absolute pressure in contrast to Dif. pressure. 

2. Dif. Pressure monitoring at low frequency.

3. Dif. Pressure specification large range, for example 5-40 [Pa] 

4. Low Accuracy of the instruments. 

5. Calibration for pressure gauges is inadequate. 

Flow and Classification
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Personnel Flow

Risk:

Washing sink and Toilet are integrated in the gowning room. 
Risk of cross contamination during gowning/un-gowning.

Requirement 

PIC/S GMP Guide (PE 009-14)

3.31. Facilities for changing clothes and for washing and toilet purposes should be 
easily accessible and appropriate for the number of users.  
Toilets should not directly communicate with production or storage areas.

Additional Risk:

• Personnel in production area transit through corridor, lift or staircase which are not 
the same area specifications.

Flow and Classification
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Material/Equipment Flow 

Risk:

• Equipment washing room with no clear segregation between 
dirty and clean equipment. 

• Clean equipment are stored in same pressure as corridor or 
Washing room.

Requirement:

PIC/S GMP Guide (PE 009-14)

The outcome of the Quality Risk Management process should 
be the basis for determining the extent of technical and 
organizational measures required to control risks for cross-
contamination. These could include, but are not limited to, the 
following: 

xiii. For common general wash areas, separation of equipment 
washing, drying and storage areas.

Flow and Classification
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Preventive Maintenance 

Risk:

• Dispensing/Sampling room - laminar flow hoods,
Down flow booths with HEPA filter diffuser, 

no cleaning procedure.

Requirement:

➢ FDA Observation #1:
HEPA filters in International Organization for Standardization (ISO) 5 laminar flow 
hoods with stains, and additional residue and staining inside an ISO 5 laminar flow 
hood.

➢ FDA Observation #2:
Your laminar airflow hood contained difficult to clean, particle-generating and visibly 
dirty equipment or surfaces.

Warehouse and cold storage



10

Warehouse and cold storage

Temperature Control & Mapping  

Risk:
• Only one Temperature / Humidity sensor in the warehouse / cold storage.

Risk of reliability and continuous monitoring. 
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Purified Water & WFI Sampling

Risk:

• WFI/PW Sampled on loop, need to sample at close 

as possible to final use point.

Requirement:

USP <1231> WATER FOR PHARMACEUTICAL PURPOSES 

"Samples should be collected from use points using 

the same delivery devices, such as hoses, and 

procedures, such as preliminary hose or outlet 

flushing, as are employed by production from those 

use points.... In all cases, the sample must 

represent as closely as possible the quality of the 

water used in production.”

Clean Utilities management
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PW & WFI Sampling 

Risk:

• POU includes a spool piece which is not fully drainable, 

flexible/silicone tubing remain connected and not removed after use. 

Clean Utilities management

ISPE BASELINE GUIDE - Water and steam systems - Third Edition

ISPE-Sampling for Pharmaceutical Water, Steam and Process Gases

Requirement:
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Potable Water Sampling

Risk:

• Potable water not sampled according to local drinking water regulations.

• Potable water used to produce PW or for initial washing, are not sampled or 
monitored.

Requirement:

USP <1231> Water for Pharmaceutical Purposes

Drinking Water—This type of water can be referred to as Potable Water (meaning 
drinkable or fit to drink). …. this water must comply with the quality attributes of either 
the NPDWR, or the drinking water regulations of the European Union or Japan, or the 
WHO Drinking Water Guidelines.

Drinking Water is the pre-scribed source or feed water for the production of bulk 
monographed pharmaceutical waters.

Clean Utilities management
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Gasses Sampling 

Risk:

• Compressed Air / Nitrogen – Viable and Non-Viable Particle sampling are not 

performed.

Requirement:

Annex 1 

6.18. Gases that come in direct contact with the product/primary container surfaces should be of 

appropriate chemical, particulate and microbial quality… 

6.19 Gases used in aseptic processes should be filtered through a sterilizing grade filter (with a 

nominal pore size of a maximum of 0.22 μm) at the point of use. 

Where the filter is used on a batch basis or as product vessel vent filter, then the filter should be 

integrity tested ….

When gases are used in the process, microbial monitoring of the gas should be performed 

periodically at the point of use. 

Clean Utilities management
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Guideline:
ISPE-Sampling for Pharmaceutical Water, Steam and Process Gases 2017

Additional Risk:

• Non-viable Particles and Viable Particles specification are according to Particle classes defined 
in ISO 8573, whereas are required to be according to clean room specification.

Clean Utilities management
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Control and monitoring 

Temperature and Humidity are measured in 
2 rooms only, with no risk assessment.

Air recirculation 

Waste room, used to store the Bio-Hazard 
waste material, recirculating return air to the 
AHU with supply to clean rooms.

System Installation

No special drain under the AHU machine, no 
bund. Water will drip on top of the walk-on 
ceiling.

HVAC
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Alarm Handeling

Risks:

1. Room parameters identified as critical; alarm not noticeable to operators.

2. Room parameters identified as critical are not continuously monitored and recorded.

3. Alarms not reported to quality and not investigated properly.

4. Component Criticality Assessment  (CCA) not performed, all alarms are defined 

critical or only a portion are validated and followed up for quality assessment.

5. Pressure monitoring alarm for inversion from the rooms to the corridor with an 

inadequate delay (15 sec). 

6. Sequence of alarm activation not documented in SOP and not in validation protocol 

(CSV). For example, if dP > 10pa for 1 min, while doors are closed.

Environmental / Building Monitoring Systems (EMS/BMS)



18

Annex 1 

4.16 …Set points and the criticality of air pressure differences should be 

considered within the CCS. 

Air pressure differences identified as critical should be continuously monitored 

and recorded.

A warning system should be in place to instantly indicate and warn operators of 

any failure in the air supply or reduction of air pressure differences...

The warning signal should not be overridden without assessment and a 

procedure should be available to outline the steps to be taken when a warning 

signal is given

…Where alarm delays are set, these should be assessed and justified within 

the CCS. 

CCS - Contamination Control Strategy

Environmental / Building Monitoring Systems (EMS/BMS)
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Vacuum system: 

Risk:

1. Vacuum line is a hard pipe connected to a flexible tube which is not replaced, or 

adequacy cleaned. 

2. No filter available and vacuum generator is switched on and off with the risk of 

powder release. 

3. Main vacuum system connected to multiple equipment. 

Requirment:

Annex 1 

6.20 Where backflow from vacuum or pressure systems poses a potential risk to the 

product, there should be mechanism(s) to prevent backflow when the vacuum or 

pressure system is shut off. 

Other Utilities
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Calibration and Maintenance

Risks:

1. Criticality Assessment (CCA) missing to define calibration category. 

2. Calibration logic - Calibration stickers are not required as  per internal procedure . 

However, there is no segregation between instrument categories, for example; 

calibrated and no-calibrated instruments.

3. PM and Calibration wide grace period for performance, for example; 30%. Difficult to 

monitoring and trace activities. 

Eng. Skills  
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Electrical

Risks:

1. No procedure for power outage. 

2. Updated single line diagram is not available

3. Transformer’s maintenance.

4. No redundancy in terms of Transformers

5. No automated transfer panel, no automated 

synchronizer.

6. The area is dusty and not restricted

7. Missing critical load list.

8. No pest control plan in Electrical room.

Reliability
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https://www.youtube.com/watch?v=QkRzrqqDd8E

https://www.youtube.com/watch?v=QkRzrqqDd8E
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Regulatory Case studies

FDA Warning Letters

and 483 Observations
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020406080100120140160

Procedures not  in writing, fully followed

Investigations of discrepancies, failures

Absence of Written Procedures

Scientifically sound laboratory controls

Equipment Design, Size and Location

Cleaning / Sanitizing / Maintenance

Procedures for sterile drug products

Computer control of master formula records

Control procedures to monitor and validate…

Environmental Monitoring System

Written record of investigation incomplete

Written procedures not established/followed

Validation lacking for sterile drug products

Test methods

Testing and release for distribution

Calibration/Inspection/Checking not done

Following/documenting laboratory controls

Storage under appropriate conditions

Training--operations, GMPs, written procedures

Cleaning System

Top 20 Observation Categories

Drugs Production – 483 issued 2022-2023

Regulatory Case studies
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Regulatory Case studies

Water Sampling
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You failed to adequately design, validate, and control the purified water systems…

Your purified water system contains many design features that foster microbial proliferation and 
biofilm formation, such as dead-legs and ball valves. Dead-legs and ball valves impede water 
circulation and allow water to stagnate. Water in turbulent motion is essential to prevent accumulation 
of microbial contamination on internal surfaces (e.g. pipes, pumps, cross-connections, areas of poor 
slope) while stagnant water can harbor microorganisms and provide a starting point for biofilms 
which sporadically slough off organisms, creating non-uniform contamination.

Your purified water system is inadequate for additional reasons, including but not limited to a lack of:

• Robust design

• Procedures for monitoring, control, and maintenance

Your testing results show that you were aware that your purified water system was out of control….

We note that you use (b)(4) filters downstream in your system. Use of (b)(4) filters are not a 
replacement for upstream proper design and control prior to filtration, as confirmed by your failing 
test results.

An adequate water system must start with a robust design. A state of control is then assured by vigilant 
oversight of the system including but not limited to ongoing maintenance, a daily monitoring program, 
vigilant review of test results, summary data, effective investigations, and responsive systems to 
promptly address indications of deficient system control.

Water system Design and Sampling

Regulatory Case studies
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Water system design and Sampling

Regulatory Case studies
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Your firm failed to establish and follow adequate written procedures for 
cleaning and maintenance of equipment (21 CFR 211.67(b)).

Our investigators documented several deficiencies in your equipment maintenance and 
cleaning program. For example, a leak was observed from a pump within the water 
purification system…

Your water system operating procedure states that leak checks should be 
performed (b)(4). You lacked documentation supporting the occurrence of these water 
leak checks.

Water leaks are potential areas of entry for microbial growth, which may contaminate 
component water and subsequently have an adverse impact on the quality of your drug 
products manufactured.

Water System Maintenance

Regulatory Case studies
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Lack of (b)(4) Sanitization

Your firm lacks procedures on how to sanitize and maintain your (b)(4)...

Your firm has not provided evidence that your (b)(4) is operating in a state of control. In 
addition, you could not provide a written investigation, including a description of your 
re-sanitization activities, a root cause for the elevated microbial results, or an appropriate 
CAPA.

Inadequate removal of active ingredients and residues from manufacturing equipment 
during cleaning can result in cross-contamination of your drug products. 

Furthermore, inadequate cleaning and sanitization of your water system can result in 
microbial contamination of your drug products.

Sanitization

Regulatory Case studies
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Regulatory Case studies

Gasses Sampling  
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Your firm failed to establish an adequate system for monitoring environmental 
conditions in aseptic processing areas.

Pressure Differentials

You lacked an effective system to ensure adequate control of differential pressures in your 
aseptic processing facility. You manually recorded differential pressures between cleanrooms
approximately (b)(4) during a (b)(4).

You also allowed excursions up to (b)(4), including pressure reversals. Notably, for excursions 
beyond (b)(4), a deviation/incident “may” be proposed.

You also lacked an adequate, integrated system for frequently recording room differential 
pressure …, initiating deviations, and taking appropriate actions when pressure excursions 
occur.

Because of your inadequate pressure differential systems, and insufficient standards for 
initiating investigations of pressure control issues, you lack evidence that ongoing control was 
maintained for the HVAC systems used in your aseptic processing operations.

A suitable facility monitoring system is critical to maintain appropriate air quality throughout 
all of your cleanrooms. All alarms and deviations from established limits should be 
appropriately investigated to rapidly detect atypical changes that can compromise the facility’s 
environment. Prompt detection of an emerging low-pressure problem is essential to preventing 
ingress of lower quality air into a higher criticality

Flow and Classification

Regulatory Case studies
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Failure to clean, maintain, and, as appropriate for the nature of the drug, sanitize and/or 
sterilize equipment and utensils at appropriate intervals to prevent contamination that 
would alter the safety, identity, strength, quality, or purity of the drug product beyond the 
official or other established requirements.

For example:

a. Inspection of filling module (b)(4) , revealed an approximate two-inch hole on top of 
the HEPA box, broken edges and residue on the diffusion grate above the filling 
nozzles, tubing ports with missing tubing connections, and brown residue on filling 
equipment surfaces near the filling nozzle. 

b. b. Inspection of mixing room (b)(4) revealed apparent black growth on room-supply 
HEPA filters and black residue inside mixing tank (b)(4)2.

HVAC

Regulatory Case studies
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Your firm failed to store drug products under appropriate conditions of 
temperature, humidity, and light so that the identity, strength, quality, and 
purity are not affected (21 CFR 211.142(b)).

You failed to have adequate storage and warehousing of drug products. For example, 
although a supplier’s certificate of analysis (COA) for a bulk drug stated that the drug is 
sensitive to heat, sunlight, and moisture, you failed to monitor storage conditions for the 
drug, including for temperature and humidity. You also acknowledged that there were 
inadequate storage conditions for drug products, and for your containers and closures. 

The holding of drug products must be performed under appropriate conditions so that 
the identity, strength, quality, and purity are not affected.

Warehouse

Regulatory Case studies
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Failure to perform holding of API under appropriate CGMP to avoid loss of 
API identity or purity.

You did not adequately monitor your API storage conditions. For example, the 
temperature probes you used to monitor your controlled substances storage area and 
refrigerator were not operational at the time of FDA inspection. In addition, you did not 
monitor your storage areas for humidity. You were unable to provide records for 
temperature and humidity monitoring to demonstrate that your facility held API under 
appropriate storage conditions that comply with manufacturers’ temperature and 
humidity storage requirements.

Your response is inadequate. You did not provide information on how the probe locations 
you select to monitor temperature and humidity are representative of the worst-case 
environmental conditions of your storage areas. 

Warehouse

Regulatory Case studies
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Your firm failed to prepare batch production and control records with 
complete information relating to the production and control of each batch of 
drug product produced (21 CFR 211.188).

Your electronic data logs did not retain alarm messages indicating when certain 
manufacturing parameters exceed their limits during production operations. 

….

There is no evidence that you investigated all deviations for their effects on product 
quality. Specifically, any alarms that may affect manufacturing should be investigated as 
deviations, and appropriate action should be taken to address variability potentially 
introduced by the testing equipment or machine fault.

Alarm response

Regulatory Case studies
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Summary

1. Diffrential Pressure - Specifications, control and monitoring.

2. Material/Equipment Flow - Washing room and clean equipment segregation.

3. PW & WFI  - POU Design, Sampling, Sanitization.

4. Potable/Deinking Water  - Sampling requirements.

5. Compressed Air / Nitrogen – Viable and Non-Viable Particle sampling

6. HVAC – Design, Control and monitoring, Instillation 

7. Warehouse - Temperature Control & Mapping  

8. EMS/BMS - Alarm Handeling

9. Vacuum system – Design & Control

10. Calibration and Maintenance – Control & Monitoring

11. Electrical – Design and Redundancy



Thank you !
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EMS / BMS

ISPE Good Practice Guide: Heating, Ventilation, & Air Conditioning (HVAC)
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Good Practice Guide: Heating, Ventilation, & Air Conditioning (HVAC)

EMS / BMS
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