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This article 
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Introduction

In an effort to improve access to quality 
health care, the pharmaceutical manu-
facturing industry is highly motivated 
to reduce the cost of its products and to 

improve efficiency of its operations to provide 
safe, effective, and affordable medicines. No 
part of the industry is more pressured to 
reduce costs while maintaining quality than 
in the Oral Solid Dose (OSD) products sector. 
Therefore, it should be no surprise that used 
manufacturing equipment was a prominent 
part of the discussion during a recent meet-
ing of the ISPE Oral Solid Dose Community 
of Practice Steering Committee meeting in 
Tampa. The general consensus was that a Good 
Practice Guide on the risks/benefits and how 
tos of incorporating pre-owned equipment into 
capital projects would be extremely beneficial 
for the industry. This article was prepared 
by members of the committee as a potential 
pre-cursor to developing a more expansive 
document. Feedback on this article would be 
helpful in determining the level of industry 
interest in the subject and the path forward 
(http://OSDPre-OwnedEquipmentSurvey.
questionpro.com).
 The consolidation within the industry has 
resulted in a growing surplus of high quality 
equipment that has been reclassified. The chal-
lenge is understanding how to find the “good” 
equipment and how to apply it. This article will 
provide some guidance into that process and 
awareness of some potential pitfalls to avoid.

The Business Case
Cost pressures in the industry are increas-
ingly causing us to re-think, re-evaluate, and 
re-invent ourselves to meet the demands of 

both rising costs and the need to provide af-
fordable medications to consumers. Further, 
in the recent wave of mergers, acquisitions, 
and partnerships (Merck and Schering-Plough, 
Wyeth and Pfizer, Teva and Proctor and Gamble, 
Genentech and Roche, etc.) all with the intent 
of creating shareholder value, have as collateral 
effects redundant operations, organizations, 
and assets.
 Idle assets in an organization create a 
waste stream referred to as “waiting” in the 
operational excellence arena, and waste 
elimination is a primary goal of a company in 
order to impact its bottom line profitability. 
The answer to reducing this waste stream 
is often the consolidation of organizational 
capability to allow the efficient use of assets 
in the network. Industry consolidations often 
involve the relocation of equipment from one 
facility to another to either diversify an existing 
operation or create a new capability at a plant. 
Either way, a synergy is achieved whether it is 
re-using idle space, multi-tasking an existing 
workforce, or optimizing utility capacity.
 Further, with a flood of idled, moth-balled, 
and used equipment on the market, it is very 
tempting to look at this area as a cost avoidance 
opportunity to your capital project. After all, 
who can resist paying cents on the dollar for 
a new capability? Even if it is not a complete 
system, or has some manufacturing hours on 
it, the differential between the cost of buying 
it new versus used is often believed to be able 
to make the system fit for purpose and the 
depreciation of the discounted equipment will 
have reduced impact on cost of goods, which 
will mean lower product cost and higher profits 
margins, right? The temptation is very real.
 As with all strategies, planning and risk 
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management lay at the heart of successful reuse of equip-
ment. At a business level, the economics or business case 
must be taken into consideration, risks must be weighed, 
and contingency plans must be evaluated before a final de-
cision is made. Pfizer employs a simple, but effective asset 
redeployment model that allows teams to quickly assess the 
most appropriate disposition of an asset - Figure 1.
 In evaluating the re-use of equipment, one must first 
and foremost assure that the form of the equipment fits the 
function or requirements of the process. Many processes are 
robust enough (i.e., a large design space) that dimensional and 
operational similarity is sufficient to ensure success, but some 
processes require dimensional and operational equality (i.e., 
a small design space). Ideally, a technical assessment should 
be conducted to assure that the needs of the process are able 
to be accommodated within the capability of the equipment. 
The organization’s development, scale up, engineering, and 
technical services teams should be consulted at this point 
to ensure that the asset being considered for re-deployment 
is fit for the purpose.
 A high level physical assessment should be undertaken to 
ensure that there is space available at the receiving site and 
that there are no obvious barriers to allowing the transfer 
to take place (enough room to install, operate and maintain 
the system, appropriate utility access, means and methods 
of transporting the unit to its new location, proper bearing 
capacity of foundation, etc.)
 In addition to the process review and physical assessment, 
one must consider where the equipment came from, how the 
equipment was maintained, how complete the system is, 
what codes and standards it was built to, what documenta-
tion is available, and what products were manufactured in 
the equipment prior to its re-deployment. The more that is 
known and understood about the system, the better the risk 
can be managed when transferring it and installing it in its 
new location. (This is discussed later in the article.)
 If your company does not regularly engage in the use 
of pre-owned equipment or the transfer of products and 

processes between facilities, there may need to be a close 
collaboration between the project team and the receiving 
site to ensure that the receiving site understands what it is 
receiving, where it came from, the business justification, and 
contingency plans in the event that the equipment fails to 
operate as intended. These details should be communicated 
in the Technical Transfer Plan discussed below.
 Lastly, it is important to understand the financial treat-
ment of the asset(s) to be transferred to best determine how 
the cost of goods (which is ultimately realized in product 
cost) will be impacted. A high level of collaboration with your 
finance department is recommended for this effort. If you 
are transferring the equipment internally, it is important 
to understand how much of the asset has already been de-
preciated. Further, it is important to ask how the Net Book 
Value (NBV) is determined. Does your company’s financial 
policy require that all costs associated with the acquisition 
of the asset (engineering, installation, commissioning, or 
validation/verification, etc.) transfer as part of the NBV? This 
could significantly dilute your cost avoidance objective on a 
product cost basis and should be considered very closely as 
part of the business analysis.
 After the business conditions have been satisfied, the 
process(es) have been reviewed, the physical assessment 
completed, and a risk management plan developed, a product 
process focused Technical Transfer Plan must be developed to 
ensure a robust understanding of the execution of the work. 
A Technical Transfer Plan generally includes the following 
elements, but can be expanded or condensed as needed to 
suit the complexity of the transfer:

•	 Product/Process	Description
•	 Project	Charter
 - Statement of Purpose
 - Sending and Receiving Team Identification
 - Risks and Issues List
•	 Transfer	Authorizations
•	 Technical	Gap	Analysis
 - Product Formulation
 - Cleaning Process Modifications
 - Technical Risk Assessment
 - Contingency Planning
•	 Transfer	Strategy
 - Sample Request Plan
 - Reference Standards
 - Capital Funding Strategy
 - Cleaning/Packaging/Shipment
 - Stability Plan
 - Artwork
 - Risk Assessment
 - EHS
 - Milestone Schedule
•	 Regulatory	Filing	Plan
•	 Continuous	Improvements

Of critical importance to this written plan is a side by side 
comparison of the current process that is in use for manu-

Figure 1. Typical asset disposition process.
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facturing with the new process. Many times, there will be no 
change to the production process as it is being transferred 
from one location to another, but there is often a temptation 
to upgrade or optimize the process as it is being transferred 
and while the capital funding is available. Unless the process 
does not work, is no longer compliant, is not safe, or not eco-
nomically efficient, it is highly recommended that the process 
is first transferred, understood at its new location and then 
optimized. This approach eliminates at least one variable if 
the transfer develops difficulties.
 In the case of purchasing used equipment for a new or 
existing production process, the same level of rigor should 
be employed as well as the development of a complete Tech-
nical Transfer Plan that highlights any particular scale-up 
issues.
 After the Technical Transfer Plan has been drafted and is 
approved, pre-transfer meetings should take place to review 
the details of the removal, transport, delivery, rigging, setting, 
and handover of the equipment. Further, a detailed review 
should be undertaken of the documentation that is available 
and whether this documentation is reusable or needs to be 
rewritten to accommodate the current intended use of the 
equipment.
 At this time, a validation strategy should be developed. 
Older equipment that is to be re-commissioned may have 
been validated using the standard IOQ process, while there 
may be an advantage to commissioning and qualifying the 
equipment using the newer ASTM-2500 (CQV) process. This 
should be determined during the transfer planning stages to 
ensure that the appropriate documentation and information is 
collected and roles and responsibilities of team members are 
assigned and understood, and also to aid the design team in 
understanding where the validation boundaries are and what 
valving arrangements, by-passes, instruments, and gauges 
that may be required to isolate the system and measure the 
physical characteristics of the process, or allow access for the 
measurement of the process.

General Planning and Budgeting Issues
Project planning and preparation for a capital project that 
will be based on the use of used equipment requires special 
consideration. There are two major drivers for using pre-
owned equipment: cost and schedule. On the surface, both 
look too good to be true and to some extent that can be the 
case. Even if one expects the unexpected, there still could be 
significant additional costs and timing-related issues that 
could drag out the schedule far beyond what one might as-
sume as worst case, yet it still might be a very good deal. A 
few adjustments to your normal preplanning and budgeting 
process might help your chance of success.

Scheduling
One of the major benefits of purchasing used equipment is 
often schedule. Specialized equipment for OSD manufactur-
ing can take many months or close to a year to obtain, so a 
pre-owned press or fluid bed drier that is ready to move can 
look pretty attractive and it well may be, but scheduling 

the decommissioning, relocation, and reinstallation process 
includes many different factors compared to projects with 
new equipment. Much of this is due to the fact that the 
new owner is taking on responsibility for a fair bit of work 
normally done by the equipment supplier. The other unique 
aspect of a project using pre-owned equipment is that it was 
customized for the original owner, not for the new applica-
tion. Repurposing for a new application can involve a fair bit 
of effort to evaluate, adapt, and incorporate the pre-owned 
equipment into an operation for which it may not be perfectly 
suited. Recognition of the added responsibility is a key to 
developing a realistic schedule.

Appropriation of Funds
Costs on projects that involve a significant amount of used 
equipment can be significantly different than normal projects. 
The equipment costs on the surface will be a fraction of the 
cost of new equipment. Commonly, early project budgets are 
often factored from equipment costs, including internal owner 
costs and external costs for engineering, construction, and 
other support functions. Historic factoring multipliers are 
typically based on experience based on the cost of installed 
new equipment selected to fit the installation. Utilization of 
used components complicates the budgeting process in two 
key ways. Cost of the equipment itself is unpredictable and 
not always easily related to new equipment costs. Additionally, 
the cost of integrating that equipment into the new facility 
is likely to be significantly more complex than installations 
of new equipment components. Since neither of those factors 
is very consistent, it is generally not very predictable.
 When considering the cost of the used equipment, the source 
of that equipment is an often overlooked issue. Certainly used 
equipment brokers or other pharmaceutical manufactures 
may offer the lowest initial price, but some OEM’s refurbish 

Table A. Equipment cost breakdown new vs. old. (Courtesy: Jacobs 
Wyper/IMA)

Example

New Used from 
Original 
Equipment 
Manufacturer

Used From 
Equipment 
Broker

Total Cost 
with OEM 
Options to 
Broker

purchase 
capsule Machine

$1,000,000 $350,000 $200,000 $200,000

Equipment considerations

Warranty included included not included $20,000

FaT included included not included $10,000

change parts included $75,000 not included $75,000

installation 
costs

$25,000 $25,000 $25,000

risk low moderate high moderate

Schedule 8 months 2 months 2 months 2 months

Facility 
considerations

same same same

Validation 
Standard lQ/OQ

$15,000 $15,000 not included $15,000

Total $1,040,000 $465,000 $225,000 $320,000
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and sell older units, in which case the OEM may provide 
enhanced support by means of an FAT, partial warranty, or 
simply a more reliable documentation package. The cost of 
these various options must be evaluated with an eye on the 
ultimate cost/benefit as seen in Table A.

Staffing
For the same reasons described above, staffing requirements 
should be adjusted on projects that include a significant 
amount of pre-owned equipment. Special expertise will likely 
be needed to support the evaluation and assessment of the 
equipment that will be purchased and assure that the repur-
posed equipment is properly integrated into the new facility. 
Extra expertise will be needed in several aspects of the project 
and will be particularly important in the engineering design 
and commissioning of the facility. The most challenging piece 
of the whole effort is the ability to recognize which pieces 
of the puzzle are missing and being resourceful in solving 
those problems. Parts may be missing from the purchased 
equipment, or even more likely, interconnecting parts between 
components/systems will be missing. Resolving that type of 
problem can take intricate knowledge of the equipment and 
operation. Allowances should be made so that personnel re-
sources are available when needed to minimize the cost and 
time spent resolving these problems. Few companies have 
that kind of resource readily available.

Risk Assessment
The project team should conduct an early risk assessment 
for the specific project situation. That assessment should 
include consideration of factors discussed in the preceding 
paragraphs. The assessment should be revisited throughout 
the project and updated. Several aspects of the risk assess-
ment are discussed in the paragraphs below.
 One significant issue is the risk of cross-contamination 
caused by API being retained in the motor housing or other 
near product contact areas that can then cross-contaminate. 
This is a particular risk for equipment at single dosage stage, 
such as presses, encapsulators, and coaters. In these cases, 
sub-microgram quantities can exceed the Allowable Daily 
Exposure (ADE) and be an issue. The FDA has issued some 
notable Warning Letters on the need for risk assessment on 
cross-contamination. 
 For more details and the risk of equipment that has 
handled compounds of regulatory concern, ISPE’s Risk-MaPP® 
Baseline Guide is a good source of information.

Equipment Considerations and Planning
The myriad issues surrounding equipment decisions in the 
OSD are vast with process equipment invoking a host of 
added concerns. While it may be tempting to immediately 
dive into the details, a structured approach has proven itself 
most effective in terms of both efficiency and accuracy. 
 Begin with no assumptions and treat the first phase as 
a type of triage, in which the equipment’s condition is as-
sessed to the point of a go/no-go decision; in other words, can 
it live on with the proper support or is it time to pull a sheet 

Figure 2. The nine phases of equipment evaluaton.

over it? The goal at this point is to benchmark the situation 
quickly with a minimum of time and cost, so before taking 
the time to visit the machine in question, begin with some 
simple questions.
 Start with the nameplate data as well as the identity/loca-
tion of the original purchaser. The age is an obvious indicator 
of condition, but if the equipment was moved from its original 
country one needs to check the quality and thoroughness of 
conversion to local electric current, standards, and mechanical 
interface. Changing all the mechanical interfaces and flanges 
to local standards can be time-consuming, but as long as the 
electrics have been properly modified, the costs should be 
reasonable.
 A copy of the original specification for the equipment 
must be obtained at the outset. While there may have been 
changes throughout the years, this is a simple way to get a 
quick handle on scope and the original intent since process 
equipment is routinely customized to some extent. Identifying 
this and comparing it to your URS/purchasing specification 
will enable a first-pass gap analysis.
 Moving on, we need to get a picture of the life the equip-
ment has led. Has it been fully utilized during its lifetime? 
How has it been maintained? Find out how many batches 
have been run, request copies of maintenance records, cali-
bration logs, cleaning SOPs, etc. Typically, decommissioned 
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Table B. Machine inspection checklist – fluid bed.

Component Inspection Item Pass Fail N/A Note

product Temp probe check probe response. ü replace

check for any damage. ü

Check for proper fit. ü

check condition of gaskets. ü

check condition of windows. ü OK but some scratches

check condition of doors. ü Bushings and gaskets must be replaced

check condition of nozzle ports. ü

check hinge operates smoothly. ü

check latch operates freely. ü

Confirm ground strap present. ü

check operation of limit switch. ü

Filter house check for any damage. ü

check condition of gaskets. ü

check condition of windows. ü Minor scratches

check condition of doors. ü heavy scratching/repolish

inspect vent. ü

check pressure relief panels and condition of gaskets. ü replace gaskets

Visually check limit switches.

Filter check for any damage. ü Replace filter

Check for proper fit. ü replace

check condition and length of distance ropes. ü cables loose

check condition of gaskets/seals. ü

Check inflatable seals for proper pressure. ü replace seals

inspect bottom ring/D ring for any damage. ü

check for ground wire connection. ü replace wire

check locking mechanism for proper operation. ü

Check condition of filter cable. ü

pharmaceutical equipment from a pharmaceutical company 
will undergo a decommissioning process where residuals 
have been removed, product contact parts have been re-
placed, and a final calibration has been completed. Having 
this executed protocol will help determine the state of the 
equipment. Further, it is important to understand whether 
the equipment was used for penicillin manufacturing or other 
regulated substance. Once on site, a visual inspection will 
create an immediate impression, but bear in mind we are still 
in the go/no-go phase so this is where a checklist prepared 
in advance can be extremely helpful as seen in Table B. This 
is the time to look over the documentation package avail-
able, which can be invaluable. If little or no documentation 
is available, there will be costs associated with developing 
this documentation, and it cannot necessarily be assumed 
that the vendor or OEM is able to re-create this information 
for you. Also, pay particular attention to the diligence spent 
on post-installation modifications; obviously the vendor’s 
records will not address these.
 Assuming there were no obvious quality issues and the 
machine is close to your URS and capacity, a phone call to 
the Original Equipment Manufacturer (OEM) is Phase II. 

Most vendors can call up the background for a given se-
rial number and although confidentiality restrictions will 
prevent full disclosure, the ballpark price for a new piece 
of equipment is vital data point. As a rule of thumb, expect 
to pay 20 to 50 cents on the dollar for used equipment in 
reasonable condition. If the age of the equipment is known, 
the OEM can provide a background on major design changes 
sine that point in time. Most notably, the safety standards 
of 20 years ago would fall short of a new machine, in which 
case a conversation with your EH&S team is a necessity. In 
addition, there may be some innovations that either improve 
the process conditions or perhaps make the system more ef-
ficient in terms of productivity or yield. The OEM can detail 
these for you simply based on the equipment’s vintage and 
can provide meaningful advice on the true impact these 
features could have on long term cost. Even saving hundreds 
of thousands of dollars today may pale in comparison to the 
lost productivity of a few percentage points of yield over the 
course of 10 years.
 Phase III will involve the first, albeit small, funding ex-
penditure in order to have the OEM inspect and evaluate the 
equipment in question. If there is any opportunity to do this 
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while the equipment is still operational, all efforts should 
be made to take advantage of that, even if it means pushing 
Phase III further up the timeline since this can be invalu-
able in determining the true worth of the machine. In such 
cases, allow enough time to run the equipment through all 
phases of possible operation, including loading, discharging, 
and cleaning modes. If automated, run several full recipes, 
even if each recipe step is only a few minutes. The goal is 
to operate all moving parts through all potential operating 
modes several times to check for alignment, leaks, even move-
ment, noise, vibration, or any other telltale signs of wear or 
poor maintenance. Ultimately, this comes down to a matter 
of risk management since a visual inspection of a static unit 
is far less meaningful. In these situations, the inspection will 
focus upon welds, seams, seals, surface finishes, and a sign 
of improper maintenance, but the potential for uncovering 
hidden problems is an order of magnitude higher than when 
the machine is operational.
 A formal Assessment Report is Phase IV. This is a written 
record of the OEMs inspection and will typically run down 
a check list categorizing various systems and sub-systems 
depending upon the access and ability to operate the compo-
nents. It should include an evaluation of which items appear 
to be in good condition versus those that are questionable 
and most importantly, the replacement cost and availability 
for items likely to be replaced. Age of the equipment has a 
direct bearing on this, as one would expect, but on older 
units there is a distinct possibility that parts are simply 
unavailable. This is expected for control systems, where out 
of date components cannot run with today’s software, but 
mechanical items 10 years old may have been replaced with 
newer models which are not compatible. In these cases, the 
assessment report will provide an insight on the practical 
alternatives and the cost/risk/timing associated with these 
alternatives.
 Spare parts issues must be conclusively addressed in the 
Assessment Report as they can make or break the project. 
In the most extreme case, unavailability of a critical part 
may render an older machine essentially useless except 
as a source of parts for similar vintage units; more likely, 
the availability will be limited, meaning the costs and lead 
times are beyond the norm for more contemporary machines. 
Obviously the Assessment Report must identify all items no 
longer available as well as the schedule impact, but it does not 
stop there. An estimate of how long the parts in question will 
continue to be available as well as the probability of this are 
critical as is a recognition that this can only be an estimate 
as the OEM has limited influence over mundane, but critical 
components, such as valves, sensors, actuators, etc. Another 
subtlety is the degree to which replacement items can be seen 
as “like for like.” Again, look to the OEM for advice on this, 
particularly in pointing out if the differences in the latest 
generation of a given item has any impact on the ultimate 
system performance.
 Evolving safety standards play a major role in the Assess-
ment Report. As an example, the latest NFPA guideline for 
baghouse-type dust collectors calls for some form of explosion 

protection, such as suppression or containment. A 10-year-old 
baghouse will not be in compliance and the cost and complica-
tion to upgrade such a unit may be disproportionate to the 
difficulties inherent in such work. The electrical classifications 
are also evolving and must be fully addressed during this 
phase. Again, if the unit is moving into a different country, 
these non-compatibility issues should be expected.
 Similarly, vessel code ratings can become a major challenge 
if they were not originally ASME (or equivalent) rated. A 
manufacturer of new equipment can be held responsible for 
meeting the original ratings as required by purchase specifica-
tions. On the other hand, with used equipment, the original 
manufacturer is likely no longer involved, thus putting the 
risk of compliance on the new owner. Used equipment with 
previous damage or equipment that has been disassembled 
and moved multiple times may increase the risks for the new 
owner. These risks are particularly significant in situations 
with explosion potential. They also would be more significant 
where replacement or access for potential repair is limited.
 During this phase, it can be worthwhile to expand the 
OEM’s role into an evaluation of the de-install/re-install pro-
cess. Rigging paths should be mapped out with the OEM to 
determine the extent of disassembly required and its impact 
regarding reassembly, alignment, and re-commissioning. The 
OEM should be on site for disassembly to tag wires and tubes, 
inventory parts, and take note of any conditions requiring 
attention that are discovered as components are pulled apart 
allowing closer inspection.
 Phase V is a Refurbishing Plan, which goes well beyond 
the Assessment Report. This plan is a joint effort between 
the user, OEM, and engineering company performing the 
re-installation. Too often the Assessment Report is viewed 
as the end of the evaluation process, when it is actually only 
the beginning. During this fifth phase, the user must com-
pare the URS with the used equipment’s specification and 
performance parameters, the so-called gap analysis. Here, 
the functionality of the equipment, assuming it is restored 
to full operational status, is examined to determine what 
process compromises will be required. Such compromises can 
be seen in a variety of areas such as final product quality, 
batch time, yields, flexibility, operational issues, and clean-
ing needs. Obviously, the final product quality is the issue 
least capable of compromise, but rarely can batch trials be 
run on a used machine, so this requires a leap of faith if the 
unit is not similar to manufacturing equipment already in 
operation. Once satisfied that the final product quality can 
be maintained, the regulatory team must be consulted. Even 
under SUPAC, there may be a need for revalidation or even 
stability batches. While not insurmountable, such issues must 
be quantified in terms of cost and schedule and put into the 
evaluation equation against the cost of new equipment. Of 
course, if a case can be made for these issues, the immediate 
availability of used equipment as compared to new can be a 
major advantage for a pharmaceutical manufacturer.
 Once it has been determined that the machine can do the 
job at hand, we enter Phase VI and consider upgrade options. 
Even though the unit may be functional, it may make sense 
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to commit additional funds to increase its performance level. 
Using coating pans as an example, humidity control can be 
added with humidification and dehumidification available 
to improve the control of the moisture profile in the process. 
Valves and actuators can be upgraded to so-called smart 
devices. Fan capacity and pressures can be increased and 
enhanced. Wash In Place (WIP) can be achieved with the 
strategic placement of WIP nozzles. On fluid bed processors, 
simple dryers can be turned into granulators or coaters by 
adding new inserts or modifying old ones. Tablet presses are 
often refurbished to get a new lease on life with updated in-
strumentation and new tooling. Indeed, given the right used 
platform, the process “guts of the system” can be completely 
changed out.
 Although technically part of Phase VI, controls are treated 
as a separate Phase VII due to the magnitude by which they 
can impact a project. Control systems are often upgraded, 
either to add recipe capability and automation or simply to 
upgrade outdated operating systems and hardware. Given the 
pace of modern day software evolution and the consequential 
impact on hardware requirements, any unit over five years 
should be viewed with an eye toward upgrade and systems 
older than 8 to 10 years will likely require replacement. Still, 
some I/O hardware and communication components may not 
need to be changed out, so avoid automatically assuming that 
wholesale change-out is needed.
 When dealing with the seller of the used equipment, be 
sure the latest version of the operating systems and shrink 
wrapped software is available. The OEM’s code has likely 
been modified on several occasions if only to upgrade service 
packs from the controls manufacturer. Without this and the 
source code, troubleshooting will be a guaranteed nightmare 
as the OEM will be unfamiliar with the changes and the 
original owner’s software team will be inaccessible. Focusing 
on hardware, check the electrical classification, particularly 
if you are in anything but a non-hazardous area. The same 
goes for solvent applications; not only will the motors, sen-
sors, and other field devices require upgrades, but conduit 
sealing and intrinsic safety barriers will be needed.
 Clearly, validation will be impacted by the controls ap-
proach so it must be considered an inherent part of Phase 
VII. If possible, obtain the executed protocols to serve as a 
reference for validating the new installation. Under tradi-
tional IQ/OQ protocols, chances are the existing protocols 
won’t match your at-least-somewhat-modified control sys-
tem or even your current qualification standards, but the 
information contained therein is worth its weight in gold by 
reducing time to rewrite documents as well as dramatically 
reducing the learning curve. Notwithstanding this, under 
the latest verification processes there may be some portions 
of the original documents that can be reused.
 Phase VIII focuses upon the facility which will serve as 
the new home for the equipment. Here, most of the work 
involved layout and utility availability, but there can be 
unforeseen problems from seeming innocuous issues. As an 
example, while there may be adequate boiler capacity to 
support the thermal load of a new air handling unit, some 

plants only have low pressure steam. In order to provide the 
needed heat to the process, the original steam coil in such 
a case would be undersized and the chances are there is 
not enough extra space to accommodate a larger coil within 
the chassis of the air handler. A separate booster unit will 
resolve the thermodynamic issues, but the original space 
requirements will increase and the control software will 
have to be revised, along with the PID tuning. Relocating 
the air handler further from the process equipment may be 
required, which means yet more thermal load to make up for 
heat loss in the ductwork. Even if traced ductwork is utilized, 
the extra distance will increase the system’s response time 
to calls for temperature change to the ultimate detriment 
of the process. Once again, the need for the user, OEM, and 
engineering company to function as a team and continually 
cross-check each other’s design decisions is a critical success 
factor.

Facility Considerations 
Equally important consideration should be given to the facil-
ity once prospective used equipment has been identified. An 
especially thorough analysis of the facility must be done to 
mitigate equipment installation and operational problems. 
ISPE Baseline® Pharmaceutical Engineering Guide, Volume 
2 – Oral Solid Dosage Forms is an excellent resource related 
to equipment and facilities requirements. Risk Assessment 
as outlined in the Equipment Consideration Chapter also 
must include facility and utilities to provide a comprehen-
sive picture to help determine if used equipment is truly 
the right choice.  At a minimum, the following items should 
be reviewed:

Code Compliance
When new equipment is purchased, the specifications can 
be written to require compliance with the pertinent Code 
Requirements for the specific site. This is a significant benefit 
to the Owner because it places the risk of Code Compliance 
on the equipment supplier. Used equipment is purchased 
“as is,” and often will require some level of modification to 
be in compliance.
 Electrical components and related power supply systems 
(disconnects, starters, lighting, and wiring) are likely to have 
compliance issues. This is especially true if the operation 
requires special classification for explosion or fire hazards, 
which many OSD operations do. It is also likely if the original 
equipment was designed for use in a different country or if it 
is older equipment. In most locations, building codes require 
that new installations of old equipment must be brought up 
to compliance with current standards, and that can be an 
issue. These modifications can be complex and can become 
a major schedule obstacle.

Space Considerations
Speaking of space considerations, used equipment reduces 
your ability to customize the equipment to function well in 
your facility. In fact, the equipment is probably customized 
to work well in a different facility, which may not even be the 
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one it was installed in most recently. Panel locations, door 
swings, access panels, and maintenance access areas all must 
fit your application or be adapted to work. The adaptation 
could be minor or substantial and a deal killer.
 Moving large equipment components into a space can 
sometimes be challenging, regardless of whether the equip-
ment is new or used. But in many cases with restrictive ac-
cess, new equipment can be customized to fit in the access 
corridor or equipment elevator, and thus make the logistics 
far easier. Likewise, lighter materials could be selected to not 
exceed existing structural capacities. In facilities with tight 
constraints on access and for the room where the equipment 
will ultimately be installed, the adaptability of customiz-
able new equipment could enable the operation to work in 
a smaller footprint or more lightly constructed facility. The 
shape of coils and vessels can be adjusted to fit when new 
equipment is used. So used equipment might be less desir-
able when space and access is tight or the facility is of light 
construction.
 Keep in mind that many operations in a pharmaceutical 
production space require adequate room to stage carts or 
equipment or to facilitate process operations. Used equip-
ment has far less flexibility. Be careful to think through every 
step of the manufacturing process and consider whether the 
new component will be suitable. Again, this is of particular 
importance if available space is tight.
 Explosion venting of used equipment may pose unique 
challenges. It may be impossible to install a fluid bed proces-
sor with an explosion vent inside the facility when there is 
no clear path for the explosion vent routing. Can explosion 
suppression be an option in this case? If yes, this means 
additional retrofit work, additional controls, time, and ex-
penditures. New fluid bed processors, for example, can be 
specified with a pressure rating of 10 or 12 bar to contain 
the explosion without a need for an explosion vent.
 It is important with any pharmaceutical equipment in-
stallation to generate a Checklist. Even if the Pre-Owned 
equipment may be purchased “as-is,” the checklist can be 
used to outline what is needed. Then the project team can 
identify the gaps between what the equipment can do and 
what the end operation must do.
 As a part of this verification, the team should confirm 
that all elements needed for fully functional operation are 
included/available and operable. It is highly likely that some 
pieces will be missing. Maintenance crews often swap out 
parts from a decommissioned unit for use in an operating 
unit, and the tracking of that change is not always recorded 
appropriately. Likewise, interconnecting parts between 
components may have been sold as a piece of the component 
that was formerly connected to yours. The earlier the miss-
ing pieces can be identified, the more time you will have to 
resolve the issue.
 Similarly, a unit purchase from a site in Puerto Rico or 
Texas may be missing some essential components that you 
will need in your plant in Rhode Island. A freeze stat and a 
preheat coil will be absolutes in some climates, but never used 
in others. And even when the equipment is there, the design 

capacities must be checked to assure that the component will 
be adequate in the new climate or installation.

Utility Issues
Relative to utilities, there are a number of points to con-
sider:

•	 Are	 the	 correct	 utilities	 available	 for	 the	 equipment?	
Remember, with new equipment the supplier is required 
to provide equipment that meet specifications. With used 
equipment, the owner is responsible. So a high degree of 
caution must be exercised to protect the client.

•	 Is	the	equipment	supplied	with	380	V	motors,	for	example?	
Does the wiring meet local electric codes? Are the electri-

Figure 3. Refurbished equipment projects: engineering and design 
considerations.

• Confirmation that all elements needed for fully functional operation are 
included/available and operable

 - Dealing with missing elements, for example, a freeze protection coil 
on an air handling unit moved from a subtropical location to, say, 
Minnesota. 

 - Defining scope of work, what needs to be provided to complete a 
fully functioning installation? 

• Utility Requirements Review
 - are there right utilities for the equipment – is the right power 

available for equipment supplied with 380 V motors, for example?
 - is steam pressure and capacity adequate to support equipment? 
 - Is chilled water available at right temperature and flow?
 - are water and steam pressures compatible with ratings on the 

equipment?
 - What additional measures are required to rectify utilities deficiencies 

– increased piping or additional generating capacity, transformers 
for different voltages, heat exchangers? Those will have impact on 
space which may or may not be available in the existing facility. 
additional space translates into cost and additional project time. 

• Space Considerations
 - Once all the pieces are there, will they fit in the space and allow 

for required operational interface? Door swings, control panels, and 
component service access?

 - can the components be moved into the space? What needs to be 
done to move the components into the space? May be able to dictate 
equipment dimensions and specify the largest component dimensional 
limit if purchased new. Facility alteration may be required to move 
used equipment in.

 - accommodate explosion vents. it may be impossible to install a 
fluid bed processor with an explosion vent inside the facility when 
there is no clear path for the explosion vent routing. can explosion 
suppression be an option in this case? If yes, this means a retrofit 
work, additional controls, time and expenditure. New fluid bed 
processor can be specified with a rating of 10 or 12 bar to contain 
explosion without a need for an explosion vent.

 - Equipment access in particular coil pulls, access doors cannot always 
be easily accommodated.

• Code Assessment
 - What codes and standards does the installation area meet?
 - Electrical classification compliance with local codes. If equipment is 

brought in from abroad there will most likely be upgrades necessary, 
in particular if solvents are handled.

 - Vessel pressure rating must be verified if the vessel was build to 
standards different than aSME?

• Control Systems Integration
 - This is covered under equipment considerations.
• Engineering Implications
 - Engineering fee is often set as percentage of equipment cost. When 

used equipment is installed, engineering effort is significantly higher 
due to missing information, missing parts, incompatible utilities. Time 
and effort will of course be greater, and so will the cost. This is not 
always clear to the Owner when weighing pros and cons of installing 
used equipment at the project outset.
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cal components appropriately (i.e., National Electrical 
Manufacturers Association (NEMA) or similar) rated? Is 
adequate power at the required voltage available? Appli-
cations requiring hazard classification rated components 
would be a major issue that would be relatively most dif-
ficult to remedy.

•	 Is	the	steam	pressure	and	capacity	adequate	to	support	
the acquired component?

•	 Is	cooling	water	available	at	the	right	temperatures,	dif-
ferential pressure, and flow rates? If not, coil replacements 
may be necessary to accommodate the deficiency and en-
able the required heat transfer. Coils installed under that 
scenario would likely be larger or have more rows and 
or fins to achieve the additional cooling capacity. Even if 
plenty of space and elevation is available, this may still 
be a deal breaker.

•	 Depending	on	the	equipment	configurations,	cooling	and	
dehumidification capacities may be impacted by design 
conditions at the installed location. Oversized cooling and/
or dehumidification equipment may be adaptable although 
such modification would likely reduce operating efficiency. 
Undersized equipment could possibly be more problematic 
and would require more costly modifications.

Automation and Control Systems
Equipment automation and control issues were addressed in 
the previous section of this article, but the facility and site 
operations aspect of automation systems should be considered 
as well. Imposing dramatically different automation systems 
or operating philosophies into a site can be problematic for 
some facilities. Imposing such challenges could become a GMP 
issue if operators could potentially become confused between 
the systems or the procedures taking place in the facility.
 A Standardized Checklist for refurbished equipment 
could be a major help and avoid unnecessary oversights as 
seen	in	Figure	3.
 

Conclusion
Improving access to medication through cost conscious deci-
sion making is paramount to pharmaceutical manufacturing. 
As consolidations in the pharmaceutical industry occur and 
more and more surplus equipment is realized within compa-
nies and on the market, the ability to use available pre-owned 
equipment to contain capital project costs (thereby reducing 
the impact of cost of goods on our products) is becoming more 
prominent, but there are additional risks. Before committing 
to relocating that old tablet press from the bone yard or buying 
a used piece of equipment from an equipment re-seller, pause 
a moment to consider the outcome; there are many aspects 
of re-commissioning equipment that must be considered 
prior to, during, and after the decision to re-commission to 
avoid the consequences of delay, increase costs, operational 
complexities, or even project failure. In the end, if one ap-
plies the principles embodied in this article, the nuances and 
special requirements of a pre-owned equipment project can 
be properly managed to a successful conclusion.
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