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prepared sterile
product and one that
has been
contaminated can be a
matter of life or death.
Understanding the
intricate relationship
between sterile
products and aseptic
techniques is essential
not only for pharmacy
professionals but for
anyone involved in the
healthcare delivery
chain.

This article offers a
deep dive into the
world of sterile
compounding,

exploring the
principles, procedures,
and environmental
controls that ensure
products remain free
from microbial
contamination. By
demystifying these
complex processes,
we aim to underscore
why aseptic technique

is not just a checklist
of steps, but a mindset
of meticulous
attention to detail and
unwavering
commitment to patient
safety.

What Are
Sterile
Products?

Sterile products are
pharmaceutical

preparations that are
free from all viable
microorganisms,
including bacteria,
fungi, viruses, and
their spores. These
products are typically
administered via
routes that bypass the
body's natural
defensive barriers,
such as the skin or
mucous membranes.
Common routes of
administration for
sterile products
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include. intravenous,
intramuscular,
intrathecal, epidural,
and ophthalmic
delivery.

The category of sterile
products encompasses
a wide range of
medications,
including:

¢ Intravenous
(IV) solutions
such as saline,
dextrose, and
lactated Ringer's
solution.

e Injectable
medications
like antibiotics,
analgesics, and
insulin.

e Chemotherapy
drugs that
require precise
dosing and
absolute
sterility.

e Parenteral

o« o o nutrition (TPNY - -

...... solutions.that . .

provide
complete
nutritional
support
intravenously.
¢ Ophthalmic
preparations
such as eye
drops and
ointments for
sterile
ophthalmic use.
e Irrigation
solutions used
in surgical
procedures.

The critical nature of
these products
demands that they be
prepared and handled
under strict conditions
that prevent the
introduction of any
microbial
contaminants. A single
microorganism
introduced into the
bloodstream can lead
‘to- a- tife-threatentng
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infection, sepsis, or

even death,
particularly in a
vulnerable patient
population.

The Difference
Between Sterile
and Non-Sterile
Compounding

It is important to
distinguish between
sterile and non-sterile
compounding. Non-
sterile compounding
involves the
preparation of
medications that are
administered orally,
topically, or via other
routes where the
body's natural
defenses can manage
low levels of microbial
presence. Sterile
compounding, on the
other hand, demands
a much higher level of
environmental control,
specialized training,

and rigorous aseptic
technique because the
product will be
introduced directly
into sterile body sites

such as the
bloodstream or the
central nervous
system.

The
Fundament
als of
Aseptic
Techniques

Aseptic technique is a
set of specific
practices and
procedures performed
with the goal of
preventing

contamination from
pathogens. It involves
applying the strictest
rules to minimize the
risk of infection and is
a cornerstone of
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sterile...product
preparation. The term
"aseptic" literally
means "without
sepsis," or without the
presence of disease-
causing
microorganisms.

Aseptic technique is
not limited to the
moment of
compounding. It
encompasses the
entire workflow, from
the moment a
practitioner enters the
compounding area to
the final check before
a product is released
for administration. It is
a comprehensive
system that includes
personal hygiene,
environmental

controls, equipment
maintenance, and

procedyral discipline. . .

- Why. Aseptic. . . ..

Technique
Matters for
Sterile Products

The connection
between sterile
products and aseptic
techniques is
inseparable. Without
proper aseptic
technique, even the
cleanest environment
and the most sterile
starting materials can
become contaminated
during the
compounding process.
The human hand, for
example, carries
thousands of
microorganisms. A
single improper touch
on a critical site, such
as the tip of a syringe
or the surface of a vial
stopper, can introduce
contaminants that
proliferate in the
nutcient-rich.....
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environment of an IV
solution.

Consider the case of a
patient receiving total
parenteral nutrition.
The solution contains
glucose, amino acids,
lipids, and
electrolytes—an
excellent growth
medium for bacteria
and fungi. If a
contaminant is
introduced during
compounding, it can
multiply rapidly within
the solution before
infusion, leading to a
devastating
bloodstream infection.
This reality
underscores why
every action in the
sterile compounding
suite must be
deliberate, careful,
and guided by the
principles of aseptic
technique.

Core
Principles
of Aseptic
Technique
for Sterile
Product
Compoundi

The practice of aseptic
technique is built upon
several foundational
principles that must be
consistently applied.
These principles are
designed to create
and maintain a sterile
field, protect both the
product and the
patient, and ensure
the integrity of the
final sterile product.

1. Hand Hygiene
and Personal
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Proper hand hygiene is
the single most
important step in
preventing
contamination. Before
entering the sterile
compounding area,
personnel must
perform a thorough
hand wash using an
antimicrobial soap,
paying special
attention to the
fingernails and
between the fingers.
The hands must be
dried with sterile lint-
free wipes to prevent
moisture from
compromising sterile
barriers.

Following hand
hygiene, complete
garbing is required.

covets. personal.
clothing and
exposed skin.

A head cover
that contains all
hair.

A face mask to
prevent droplet
contamination
from speaking,
coughing, or
sneezing.

Shoe covers to
prevent tracking
contaminants
from outside the
cleanroom.
Sterile, powder-
free gloves,
which are often
wiped with 70%
isopropyl alcohol
immediately
before handling
sterile products.

This typically includes: 2, Environmental
e A sterile, low-lint Controls and
....gownthat . ...... Cleanroom_ .. . ...
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Standards

Sterile compounding
must take place within
a controlled
environment that
meets stringent
standards for air
quality, temperature,
and pressure. These
environments are
typically classified
according to
International
Organization for
Standardization (ISO)
classifications. For
example, ISO Class 5
environments have
fewer than 3,520
particles (0.5 microns
or larger) per cubic
meter of air.

Key components of the
sterile compounding
environment include:

e Laminar
airflow
workstations

(LAFW): These
provide an ISO
Class 5
environment by
directing HEPA-
filtered air
across the work
surface in a
unidirectional
flow, sweeping
away airborne
contaminants.
Biological
safety
cabinets
(BSC): Used for
hazardous drugs
like
chemotherapy
agents, these
cabinets provide
both product
protection and
personnel
protection
through HEPA
filtration and
directional
airflow.
Cleanroom
anteroom: A
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..... huffer zone.....

between the
outside
environment
and the sterile
compounding
area, where
garbing and
hand hygiene
are performed.

e Positive air
pressure:
Cleanrooms are
maintained at
positive
pressure relative
to adjacent
areas to prevent
unfiltered air
from entering
the sterile field.

3. Workflow and
Material Flow

Proper workflow s
essential to
maintaining the
integrity of sterile
products. The concept
of* *first -air* refers: to

the. .clean,. .HEPA-
filtered air that first
contacts the sterile
product and critical
sites. All
manipulations must be
performed within this
first air zone, and
nothing should come
between the HEPA
filter and the work
area that could disrupt
the airflow.

Materials should be
organized efficiently
before compounding
begins. All necessary
components—syringes
, heedles, vials, IV

bags, and
diluents—should be
gathered and

inspected for defects,
expiration dates, and
particulate matter.
The work surface must
be disinfected with
70% isopropyl alcohol,
and all items

‘introduced *into * the
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workspace should be
wiped down with
alcohol to remove
surface contaminants.

4. Critical Site
Management

A critical site is any
area on a sterile
product or device that
comes into direct
contact with the sterile
product or the patient.
Examples include the
tip of a syringe, the
needle hub, the
diaphragm of a vial
stopper, and the
injection port of an IV
bag. These sites must
never be touched by
non-sterile objects,
including ungloved
hands, unprotected
surfaces, or airborne
contaminants.

Management of critical
sites involves:

e Disinfecting vial

stoppers and
injection ports
with 70%
isopropy! alcohol
before each use.

e Allowing the
alcohol to dry
completely,
which is critical
for achieving
effective
microbial kill.

e Using aseptic
connections that
maintain sterility
at every
junction.

e Never leaving a
critical site
exposed to the
open
environment
longer than
necessary.

5. Closed-System
Transfer Devices

For hazardous sterile
products, such as
those used in
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Shepqerapy .- closed-.

system transfer
devices (CSTDs) are
often employed. These
devices mechanically
prevent the transfer of
environmental
contaminants into the
product and the
release of hazardous
drug vapors or
droplets into the
environment. CSTDs
add an extra layer of
protection for both the
product and the
healthcare worker,
and their use is
increasingly mandated
by regulatory
standards.

The Sterile
Compoundi
ng Process:
A Step-by-

Approach

While every sterile
product preparation is
unique, there is a
general workflow that
applies to most
compounding
processes. This
workflow is designed
to maximize the safety
and sterility of the
final product.

Preparation and
Assessment

Before any
compounding begins,
the pharmacist or
technician reviews the
prescription or
medication order to
ensure the drug, dose,
route, diluent, and
rate of administration
are appropriate for the
patient. Any allergies

* *dr-compatibitity issués
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are assessed. The
compounding area
must be certified for
use, and all equipment
should be functioning
correctly.

Disinfection and
Setup

The workspace is
thoroughly disinfected.

All supplies are
gathered and
inspected. Vial

stoppers and IV bag
ports are swabbed
with 70% isopropyl
alcohol and allowed to
dry. The personnel
performing the
compounding must be
fully garbed, including
sterile gloves that
have been disinfected
with alcohol.

Aseptic
Manipulation

This is the core of the

process. Using proper
aseptic technique, the
practitioner:

1. Opens sterile
syringes and
needles without
touching the
critical sites.

2. Withdraws the
appropriate
volume of
diluent or
medication from
a vial, using
techniques that
prevent touch
contamination.

3. Adds the
medication to
the IV bag or
other final
container, again
maintaining
sterility of all
connection
points.

4. Mixes the
solution gently,
taking care not
to introduce air
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Create the patient's name,
particulate medication name,
matter. dose, diluent,
administration route,
Throughout these expiration time, and

manipulations, the
practitioner must be
acutely aware of the
first air zone and
ensure that all critical
sites are exposed only
to clean, HEPA-filtered
air. The practitioner
should work at a
deliberate pace,
avoiding quick or jerky
movements that can
disrupt airflow  or
create back-
contamination.

Final Check and
Labeling

Once the sterile
product is prepared, it
is inspected for visual
clarity, particulate
matter, and container
integrity.” *

“The" * *finat *

any special
instructions. A
qualified  pharmacist

typically performs a
final verification to
ensure the product
matches the order and
that all aseptic
procedures were
followed correctly.

Quality
Control and
Assurance
in Sterile
Compoundi

Quality control is not a
single event but a
continuous process

‘th'at® ehsurés “évery
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sterile product meets
the highest standards
of safety and efficacy.
Key components of a
comprehensive quality
assurance program
include:

Environmental
Monitoring

Regular monitoring of
the compounding
environment is
essential to ensure
that ISO classifications
are maintained. This
includes:

* Non-viable
particle
counting:
Measuring
airborne
particles to
ensure HEPA
filters and
laminar airflow
systems are
functioning
correctly.

¢ Viable air

sampling:
Testing for the
presence of
living
microorganisms
in the air using
settle plates or
active air
samplers.
Surface
sampling:
Swabbing work
surfaces,
equipment, and
personnel gloves
to detect
microbial
contamination.
Pressure
differential
monitoring:
Ensuring that
positive
pressure is
maintained in
the cleanroom
relative to
adjacent areas.
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