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PACKAGING OPTIONS OF STERILE GOODS IN
HOSPITAL: WHICH IS THE MOST INEXPENSIVE?

Scientific Information

For the first time, an extensive German review has analyzed the costs of sterile goods in
hospital, considering all factors from personnel to material (1). The authors hope that their
findings will support hospital managers deciding on sterile goods options. The following text
is a summary of the German paper.

ECONOMICALLY CHALLENGING TIMES MEAN HARD CHOICES

In light of ever-decreasing healthcare budgets, hospitals across the globe need to be efficient and financially
sustainable. There are probably very few, if any, institutions whose managers are not required to assess and
monitor the financial impact of all components used in patient care.

As the authors point out, clinical pathways are a crucial instrument for any economic assessment. These
pathways include, in detail, all processes that are necessary in the treatment of a patient, from admission to
discharge, and are a proven instrument to monitor and increase cost-effectiveness of health care.

One process within these pathways that is frequently neglected by hospital managers is the process of reusable
devices and their packaging in a hospital's "Central Sterilization Supply Department” (CSSD), warn the
researchers. From a clinical point of view, the sterilization process is of course of the utmost importance for the
quality of care in a hospital, especially in surgery. Reusable devices have been shown to be a significant
contributor to the costs of the entire treatment process. It is therefore perhaps surprising that currently, only

very little is known about the costs associated with these CSSD processes.

PACKAGING OPTIONS: HOW DO THEY DIFFER?

How do packaging options come into it? Sterilized goods including surgical instruments need to maintain their
sterility until they are used in surgery or otherwise, and a professional packaging system is “crucial” in this
respect. Currently, there are two main systems on how to wrap a standard surgical instrument set:

> A "non-woven sterilization wrap” is a one-way material covering the sterilized instrument set; once
used, the wrap is disposed of. These wraps are available in a wide variety of different types and qualities.
They are further classified as either
i) Sequential wraps, made of two sheets of wrap per set, one wrapped after the other, or ii) One-step
wraps, made of two layers of wrap thermally sealed along the sides.

> “Sterilization containers” are made for frequent re-use and can be used over a wide range of set weights.
Both wrapping and container packaging can be combined in various alternatives. The present study focused on
four different options:

1. Sterilization container with inner wrap (SCW): The sterilization set is wrapped with a single layer and
placed in a container (the wrap material used is typically of lower quality).
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2. Sterilization container without inner wrap (SC): As sterile containers are rigid, sterile barriers systems,
inner wrapping is not obligatory. Most hospitals worldwide use this form of containing surgical
instruments.

3. Two sheets non-woven sterilization wrap (TSW): The traditional way of wrapping sterilized sets first in
one, then in another sheet of wrap, whereby the two wrapping processes are separated.

4. One-step non-woven sterilization wrap (OSW): the set is wrapped with a one-step wrap (as explained
above, these wraps are made of two layers thermally sealed along the sides).

All four options are widely used in Europe and North America, and, according to the authors, all have shown
different advantages and disadvantages, such as containers needing to be cleaned, disinfected and reprocessed
and needing more space; wraps leading to a high volume of waste. Most importantly though, the vast majority
of manufacturers of all four varieties are compliant with DIN EN I1SO 11607 requirements, which means that
sterility (up to point of use) and therefore the main marker of quality is usually ensured for all options. For the
purpose of the present study, it was assumed that all four options are equal in quality.

What has been missing until now is a detailed cost analysis comparing these four options, “making it difficult
for hospital managers to choose”. In the present paper, the authors analyze the processes and resource
consumption associated with each of the four different packaging options and provide recommendations for
hospital managers.

WHAT WERE THE DETAILED STEPS OF THE ANALYSIS?

The authors chose two German CSSDs as sources for process information: one department that mainly uses
non-woven sterilization wrap, and one that predominantly uses sterilization containers. Next, the main
processes and sub-processes of the sterile supply cycle were defined to determine as accurately as possible
which steps require how much time of how many personnel (the authors actually used stopwatches during the
observation period). To give some examples, sub-processes include “preparing the container”, “disposing of inner
wrap” or "covering tray with first wrap layer, adding label". This diligent method allowed the authors to
determine the "total process time" of all sub-processes, that is to say, the minimum overall time which one
single instrument tray needs to go through from CSSD to the operating room (OR).

The next step was the cost analysis. This included three main categories:

> Personnel costs: e.g. working days, employer salary per year

D> Variable costs: e.g. wraps, tray liners, labels, container filter and seals, tapes

> Fixed and jump-fixed costs: e.g. containers, waste disposal, water and power for washing systems and
chemicals.

(Variable costs vary with output, jump-fixed costs are the same fixed costs until a certain number of units is
used, then jump to a new fixed cost).

For the acquisition costs of containers and transport baskets, the authors also defined a lifetime - in this case,
of ten years - and a turnover rate of 120 per year.

Taking together all the information acquired from observations, expert interviews and literature analysis, the
authors were able to structure a detailed plan of the 36 sub-processes involved in the wrapping and the 49
sub-processes involved in the container options, and calculated the costs of all four options.



FACTS AND NUMBERS: WHAT DID THE AUTHORS FIND?
After the number crunching, the authors determined the following costs for each of the four options.

RESULTS OF COST-ANALYSIS

Cost category TSW oSwW SCW SC
Personnel Costin €  CSSD 1.53 1.16 1.18 0.79
OR 0.52 0.42 0.42 0.30
Total 2.05 1.58 1.60 1.09
Material Costs in € ~ Wrap 1.23 1.27 0.55 -
Trayliner 0.11 0.1 - -
Labels 0.05 0.05 0.05 0.05
Container Filter - - 0.1 0.1
Container Seal - - 0.17 0.17
Tape with indicator 0.04 0.04 - -
Total 1.42 1.46 0.87 0.32
Special Cost in € Container Cost - - 0.40 0.40
Transport Box 0.13 0.13 - -
Container Repair - - 0.01 0.01
Waste Disposal 0.27 0.27 0.13 -
Large-Capacity washing system - - 0.23 0.23
Total 0.39 0.39 0.77 0.64
Total in € 3.87 3.44 3.24 2.05
Table1 (1-2)

Clearly, the "SC" variant (“sterilization container without inner wrap") was the most cost-effective option in all
three subcategories as well as the category of total costs.

Second analysis assuming increase and decrease of costs

But are these results stable? What happens if the acquisition costs of containers and transport baskets decrease
or increase, if the lifetime and turnover rates defined by the authors are different, if staff costs rise — as it
happens all the time? The authors considered these questions by establishing a further four varieties with
changed parameters.

A) Personnel costs increasing by ten or 20 percent or not relevant.

B) Material and special costs increasing or decreasing by ten, 20 or 50 percent, acquisition costs for containers
or wrap increasing or decreasing by ten, 20, 25 or 50 percent.



C) Changes in usage: Turnover rates of containers and transport baskets increasing or decreasing by ten, 25, or
50 percent, containers used for five, 15 or 20 years, larger large-capacity washing system or an additional
washing system needed.

D) “Extreme scenarios” included "personnel costs not relevant”, material costs up or down 50 or 75 percent.

The parts A) to D) allowed the authors to analyze 33 different scenarios. And again, in all of them, SC caused
the least costs.

There are some limitations to the study, as the authors point out. First, it focuses solely on the economic
aspects by assuming that all options achieve the same level of hygiene-quality. This meant that the authors did
not have to compare cost-effectiveness ratios, but were able to concentrate solely on cost-comparison.
Secondly, the actual costs were based on a real-life situation of two hospitals in Germany, so the analysis is
based on German laws, personnel costs and financing systems; in addition, there was no way of knowing if the
processes observed in these two institutions were carried out efficiently (the authors assume that this is so).

SUMMARY: WHAT ARE THE TAKE HOME MESSAGES?

The main finding of this study is that costs of packaging alternatives are different and therefore do matter, and
“this result is of high relevance to hospital managers worldwide". These different costs are not only due to the
actual acquisition costs, but are also influenced by how long it takes staff to dealing with the various
containers or wraps. Clearly, from an economic point of view, these factors - personnel time consumptions,
turnover rates, material costs as well as acquisition costs - should be taken into account when considering the
different purchasing options. The authors urge hospital managers to analyze their own particular situation and
to take into account that even though, at first glance, the costs saved per item may be small, these items do
accumulate and they may have a large impact on hospital finances.
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