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Disclaimer

“Although I am a member of the USP Compounding 
Expert Committee, I am speaking today in my 

individual capacity and not as a member of the 
Committee or as a USP representative.

The views and opinions presented are entirely my own. 
They do not necessarily reflect the views of USP, nor 
should they be construed as an official explanation 

or interpretation of <797>.”
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ά¢ƘŜ ǎŎǳƭǇǘƻǊ ǇǊƻŘǳŎŜǎ ǘƘŜ ōŜŀǳǘƛŦǳƭ ǎǘŀǘǳŜ 
by chipping away such parts of the marble 

block as are not needed -
ƛǘ ƛǎ ŀ ǇǊƻŎŜǎǎ ƻŦ ŜƭƛƳƛƴŀǘƛƻƴΦέ

- Elbert Hubbard
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Food for Thought



Question

… How do you apply best practice recommendations,

… In your particular physical plant, 

… With your particular equipment,

… To your particular types of CSPs,

… Using a thoughtful, deliberate and consistent approach,

… In a way that eliminates waste,

… And results in predictable outcomes?
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Answer

…There’s not one right way.

…Since the characteristics of the 
CSPs you compound, the types of 
equipment you use and the 
attributes of your physical plant 
configurations may be different, 
then solutions may be different.

…Today, we’ll explore some 
examples of how to step through 
the compounding process taking 
all of these factors into account.
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CSP Compounding Workflow

Before

DuringAfter
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Examples of Steps in a the CSP Workflow

Before
•Formulary Development

•Drug/Supply procurement

•Inventory Control

•Receiving

•Tracking

•Storage

•Rotation

•Quarantine

•Recall events

•Compounding process 
standardization

•Development batch and 
patient-specific 
compounding records

•Check orders

During
•Use batch and patient 

specific documentation to 
pull and stage components

•Label printing

•Component fulfillment 
double check

•Removal of packaging and 
outer wraps

•Disinfect components

•Controlled movement of 
personnel, equipment and 
components into the 
cleanroom

•Area clearance procedures

•Compounding

After
•Area Clearance

•Reconciliation procedures

•Final CSP labeling

•CSP storage

•Quarantined awaiting final 
testing results

•CSPs approved for 
dispensing

•Quarantined for any 
failures

•Pull product from ready 
inventory

•Quality check before 
dispensing

•CSP transport

•CSP delivery
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Map Out Your Workflow

ÅMap it out in a way that makes sense to you.

ÅOn the following slides, we will show you two 
examples of a workflow map which are used with 
permission.

ÅNotice the diagrams on the following page portray 
the same physical plant.

ÅThe first diagram portrays “personnel-related” SOPs 
and the 2ndportrays “product-related” SOPs.

ÅDuring  this webinar we’ll use an example of each as 
a means of discussing how to think about and design 
your own process flow.
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BD, BD Logo and all other trademarks are property 

of  Becton, Dickinson and Company © 2008 BD.

Personnel-Related
SOPs



Product -related 
SOPs

BD, BD Logo and all other trademarks are property 

of  Becton, Dickinson and Company © 2008 BD.



Personnel Related SOP

What is garbing order?

ÅGenerally dirtiest to 
cleanest

ÅMay differ depending 
on how your ante-area 
is laid out

ÅMay be foot covering 
first or maybe hair 
covering first.

ÅWhere is your sink 
located?
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Why is Proper Garbing Important?

ÅPeople are “particle generators.”  

ÅEven though we can’t “see” it, we 
shed over 1 million skin cells per 
hour and those cells contain 
microorganisms!

ÅThe human body harbors an average 
of 150-200 different classes of 
bacteria.

ÅThe body sheds 5 grams of skin 
fragments each day along with 
shedding 1 layer of skin every 5 days 
(size range 10 to 300 micron –1000th

of a mm).
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Stratum Corneum: surface of skin 
composed of dead skin cells



Poll Question

YES OR NO

ÅDo you wear two pairs of shoe covers when compounding 
hazardous drugs?
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Suggested Best-Practice Garbing Order
1 Don shoe covers (or dedicated shoes) one at a time stepping over the line of demarcation as each 

shoe cover is donned.*

If doing HD compounding, don an extra pair of shoe covers

2 Don Head Cover (a second hair cover?)

3 Don Facial Hair Cover (as required)

4 Don Eye Shields (optional unless working with HDs or irritants such as cleaning ceilings with designated disinfecting 

agent)

5 Don Facial Mask (check in mirror to make sure that all hair is covered)

6 Remove debris from under nails and wash hands up to the elbows with (non-antimicrobial or 

antimicrobial) soap and warm water for at least 30 seconds

7 Don Low-Shedding Gown

8 Perform antiseptic hand cleansing with waterless alcohol-based surgical hand scrub with 
persistent activity according to manufacturer’s recommendations. Allow hands to dry.

9 Don Sterile Gloves (may optionally be performed in Buffer Area)

*donning shoe covers may be performed before stepping over LOD but before performing hand hygiene



Suggested Best-Practice Degarbing Order

1 Walkout of buffer area  into the ante area before removing and discarding sterile gloves.

2 Remove face mask and gown.

3 Keep hairnet, facial hair cover and shoe covers on until on the other side of line of 
demarcation (dirty side).

4 Wash hands.

5 Exit the area and discard the remaining cleanroom garb.



Huh? Does this make sense?
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Poll question

YES or NO

ÅShould this garbed person be allowed to go back into the 
buffer area to continue compounding without re-garbing?
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Line of 
Demarcation 
(LOD)
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Product Related Metric



Line of Demarcation

ÅProposed Definition

ïA visible line on the floor that separates the room into 
areas for different purposes. For example, in the ante area, 
the line separates the clean and dirty sides of the 
room. When the line of demarcation separates two 
different ISO classification areas, it must be accompanied 
by a minimum air velocity of 40 fpm from the cleaner area 
to the less clean area.

ÅUSP PF 36(3)



What is a LOD?

ÅAir quality same on both sides

ÅLOD is the “line in the sand” where 
we begin to systematically reduce 
levels of bioburden and 
particulates.

Å If there is no pass through, then 
the LOD can act as the point of 
transfer for supplies or 
compounding batches being 
transferred IN and OUT of the 
clean area.
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Suggested SOPs

ÅCarts used to bring supplies from the storeroom cannot be 
rolled beyond the demarcation line in the ante-area, and carts 
used in the buffer area cannot be rolled outward beyond the 
demarcation line unless cleaned and disinfected before 
returning.

ÅGenerally, supplies required for the scheduled operations of 
the shift are wiped down with an appropriate disinfecting 
agent and brought into the buffer area, preferably on one or 
more movable carts. 

ÅSupplies that are required for back-up or general support of 
operations may be stored on the designated shelving in the 
buffer area, but excessive amounts of supplies are to be 
avoided.
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USP <797> Proposed Changes

Å797 Pharmaceutical CompoundingτSterile Preparations, 
USP 32 page 318. As a result of frequently asked questions 
from compounding practitioners and continuous 
reassessment of the chapter by the USP Sterile Compounding 
Expert Committee, the following sections contain revisions:

ï Immediate-Use CSPs, 

ïHazardous Drugs as CSPs, 

ïRadiopharmaceuticals as CSPs, 

ïand the subsection Viable and Nonviable Environmental Air Sampling

ïTesting of Environmental Quality and Control. 

ïTwo additional definitions have also been requested.
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Free Access to Pharmacopeial Forum 

www.usp.org/USPNF/pf/
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Another Ante-Area and LOD
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Limitations to Workflow 

ÅParticle generators
ïPaper

ïMachines

ïExcess people

ïExcess movement

ïUnpacking 

ÅAvoid
ïPaper

ïCardboard Boxes

ïPrinters

ïRefrigerators
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USP Chapter <797> (USP 34-NF 29)

ÅPlacement of devices in ante-areas and buffer 
areas is dictated by their effect on the 
designated environmental quality of 
atmospheres and surfaces, which shall be 
verified by monitoring (see Viable and 
Nonviable Environmental Sampling (ES) 
Testing).
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The Experiment in Pictures

Expect zero or 

close to zero here 

(why?)

Expect zero here 

(why?)

Measure particulate 

from packaging here

Measure particulate 

burden in room here
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Kastango, ES, Wagner JT, Kastango KB, Kastango NE, and Wagner TJ. 
Generation of particulate matter during handling of needle and 
syringe packaging. Am J Health-SystPharm. 2008; 65:1443-50.



Testing The Working Hypothesis:
Key Experimental Results

Å No statistically significant 
difference in the amount of 
particles generated during the 
opening of packages.

Å All syringe and needle 
packaging shed particles when 
opened. 

Å For needles and syringes, 
“pop-through” packaging 
generated more particulate 
contamination than that with 
the “peel and present” type. 

Å Separating strips generates 
large amounts of particulate.
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Kastango, ES, Wagner JT, Kastango KB, Kastango NE, and Wagner TJ. Generation of particulate matter during handling of needle and syringe 
packaging. Am J Health-SystPharm. 2008; 65:1443-50.

www.hospitalmanagement.net

http://www.hospitalmanagement.net/


tŜŜƭ ϧ tǊŜǎŜƴǘΥ ŀƭǿŀȅǎ ƭƻǿŜǊ ǇŀǊǘƛŎƭŜ Ŏƻǳƴǘǎ ǘƘŀƴ άPop-¢ƘǊƻǳƎƘΦΦΦέ
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Χōǳǘ ƛǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊΥ  
/ƭŜŀƴǊƻƻƳΩǎalways good, regardless of the syringe
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Movement of Components

ÅMinimize the amount of 
supplies/drugs kept in the 
compounding and ante-
areas.

ÅThe ante-area is primarily 
an area to perform garbing 
and hand hygiene.

ÅTry to limit ante-area 
supplies to those needed 
for cleaning and garbing.
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Movement of Components

Å Remove drug/supply from 
2Ápackaging in warehouse if 
appropriate.

Å In general, items removed from 
corrugated cardboard should be 
wiped down with IPA before 
entering ante-area.

Å Items in plastic-coated cardboard 
may be wiped down in ante-area 
or cleanroom.

Å All items must be wiped down 
before they are placed in ISO Class 
5 PEC.
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Direct Compounding Area (DCA)

The DCA is only the portion of the PEC dedicated to the task 
of aseptic manipulation.

“First Air”

© 2006,-2011 Clinical IQ, LLC and Controlled Environment Consulting



Poll Question

ÅWhere is your refrigerator for your hazardous drugs (HD) 
located?

A. ISO Class 8 Ante area 

B. ISO Class 7 HD  Compounding Buffer Area

C. ISO Class 7 Non-HD Compounding Buffer Area

D. Unclassified area (warehouse)
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Refrigerators in the Cleanroom
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HD refrigerator in ISO Class 7 Buffer Area
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Low-wall return/exhaust



Suggested Best-Practice 
Compounding Sequence

1 Compounder works on one patient or one batch at a time.

2 Using established compounding record, compounder stages the order by selecting required 
drugs/components for particular batch based on calculations/batch record.

3 Another person performs independent double check of component type and amount.

4 Overwrap removed from components and surface of drug/supply is wiped with agent that 
does not leave residue such as sterile 70% IPA.

5 All items for a particular patient or batch are placed in an appropriate sized bin for transport 
into the buffer area.* 

6 Place compounding documentation and all labels for that batch in a zip lock bag, which 
accompanies the supplies and components into the cleanroom.

7 Prior to beginning to compound, the operator ascertains that the designated compounding 
area is clear of other supplies or drugs which is called verifying area clearance.**

*   Orders are generally staged outside of the controlled environments.

** Area Clearance is a manufacturing term which applies to a set of activities that is meant to control the procurement, 
segregation, and movement of supplies, components, and documentation of a specific batch (or patient specific formulation) 
throughout the compounding process.
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8 Introduce the items into the ISO Class 5 compounding area.

9 Remove any overwraps that remainat the edge of the ISO Class 5 area.

10 Arrange the items so a clear uninterrupted path of HEPA filtered air can bathe the critical 
sites.

11 After all drugs/supply is transferred into ISO Class 5 area, disinfect gloved hands with sterile 
70% IPA (or other designated agent) prior to beginning compounding.*

12 When compounding of that batch or patient-specific CSP is complete, remove all items from 
the ISO Class 5 area.

13 Documentation on the compounding record is accomplished outside of the ISO Class 5 area.

14 The labels, documentation, waste and final CSP for a given batch (or patient-specific CSP) 
are kept together.

*      Gloves must be inspected and disinfected with sterile 70% IPA any time a gloved hand leaves the ISO Class 5 environment as well as anytime the 
compounder  believes they have contaminated the glove during compounding.

Suggested Best-Practice 
Compounding Sequence
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15 When compounding is complete, remove CSPs from ISO Class 5 area and label. Optimally, 
label placement occurs outside of the ISO Class 5 area. If there are a small number of 
patient-specific CSPs, then label on cart in buffer area. If a large batch is compounded , it is 
recommended that CSPs, batch paperwork and labels exit the buffer area together to a 
designated labeling area.

16 Remove all compounding vials, ampules and supplies and place in zip lock bag in a bin which 
exits the buffer area with compounding documentation and CSPs.

17 Compounding reconciliation should occur to verify that all components brought in are taken 
out. Unexpected batch yields, unused vials, etc. provide opportunities to catch 
compounding and/or inventory related errors that were not previously identified.

18 Finished CSPs must be stored under correct storage conditions. As in component inventory, 
finished CSPs should be stored based on established beyond use data and in a first in, first 
out basis.

Suggested Best-Practice 
Compounding Sequence
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Workflow design/practice failures
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Poor formulary design Unnecessary complexity

Poor receiving practices
Wrong components available to 
compound

Lack of quarantine area
Inadvertent use of wrong component in 
CSP

Pulling components for >1 batch/patient Wrong components pulled

Component put away in wrong location Wrong component pulled

Failure to double check during staging Compounding errors

Failure to uncarton/disinfect components
Increase of particles/bioburden in 
cleanroom

Failure to perform reconciliation after 
compounding

Staging/compounding errors not 
identified



Remember the Patient

ÅEven though you may not see 
the patient, always remember 
that real people, the patients, 
receive CSPs made at your 
pharmacy.

ÅPatients who receive CSPs are 
mothers and fathers, brothers 
and sisters. They are loved 
ones who need to receive our 
best efforts.
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Thank you

Eric S. Kastango, MBA, RPh, FASHP

Clinical IQ, LLC

184 Columbia Turnpike, Suite 4, #282

Florham Park, NJ 07932

973.765.9393

eric.kastango@clinicaliq.com
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