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Quality through Automation

O

Clinical IQ content © 2010, Clinical I1Q, LLC



Disclaimer

NAl t hough | am a member o
Compounding Expert Committee, | 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 necessatrily reflect the views of
USP, nor should they be construed as an official
explanation or 1 nterpreit



Discover how automation can enhance your current
CSP practice

Learn about new technology that can help you meet
USP <797> standards

Understand how automation can possibly extend the
Beyond-Use Dating for Compounded Sterile
Preparations (CSPSs)



USP <797>

- The goal of the USP chapt
harm and fatality from microbial contamination

(nonsterility), excessive bacterial endotoxins, large
content errors in the strength of correct ingredients,

N\

and incorrect ingredients in CSPs. 0

- Responsiblilities of Compounding Personnel

Measuring, mixing, sterilizing, and purifying devices are
clean, appropriately accurate, and effective for their
iIntended use.

. How can this be accomplished?




- No language that specifies requirements for
emerging automated compounding technology

-AThe use of technol ogl es

and procedures other than those described In this

chapter is not prohibited so long as they have been

proven to be equivalent or superior with statistical

significance to those de
Revised USP Chapter <797>, official June 1, 2008



Improving CSP quality

- Areas of risk mitigation

+ Personnel
Environment
Aseptic processing capabilities
e Quality Assurance Metrics
Handling -Processing
Cleaning and disinfection

=

=

=

Ay

© 2009, 2010 Clinical 1Q, LLC. Some rights reserved




Compounding Personnel

- A’ human person in a cleanroom is

- considered a broad spectrum particle
— jf.‘.I' generator enclosed by inefficient
ﬁ" # mechanical filters that may also be
) / ; sources of particles
5 4 . The human body harbors an average of
'd V7. 150-200 different classes of bacteria
/ / - Hands have an average of 100,000
. organisms / sq mm
%“ﬁ“.@'ﬁ% .. . The body sheds 5 grams of skin
Lt r . “ - fragments each day along with shedding 1
_. , ,ﬁ L layer of skin every 5 days (size range 10 to
e 1~ _ 300 micron i 1000" of a mm)
Ll : “J-+ - A0Our greatest asset
. |l i ability!o

1954, Charles Schultz
Copyright, United Feature Syndicate, Inc.




Sources of Microbial Contamination in
Aseptic Processing*

Source

Personnel

Human error

Ranks

1986
1

2001

Aseptic assembly

Non-routine activity

Mechanical failure

Airborne contaminants

Improper sanitization

Surface contaminants

0.2 em filter

fail ur

e
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HEPA failure
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*Agalloco J, Akers J,Madsen R. Aseptic Processing: A Review Of Current Industry Practice . Pharmaceutical Technology. 2004; 28(10, Oct):128.




Compounding Personnel

- Minimize the human -equipment interfaces
1 Cleaning

1 Setup
e Source containers
e Final dosage containers
o Syringes
o Bags
ALVP
A SVP
1 Replenishment
1 Labeling
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Gas-sterilized 1solator In Ireland
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N'The most important variable affecting microbial
contamination of admixtures was the aseptic
technique of personnel, not the environment in

which the drugs were compounded. 0

Thomas M, Sanborn M, Couldry R. .V. admixture contamination rates:
Traditional practice site versus a class 1000 cleanroom . Am J Health -
Syst Pharm 2005;62:2386 -92.




Health Care Quality Defects Occur at
Alarming Rates

Breast cancer Overall Health Care in U.S. (RAND)

screening (65-69)

Outpatient ABX for Colds
1,000,004 l : : :
/ / Hospital Acquired Infections
100,000‘ [ Hospital patients
Injured through negligence

~

Post Ml

10,000’ b-Blockers «— Airline baggage handling

Detection &
treatment of
Defects depression Adverse drug .
1 O— events Anesthesia-related
per ' fatality rate
million
100
U.S. Industry

Best-in-Class

e
Food Safety —

1 R EEEEEENNNNNENNNEENNENENEEEEEEEEENEEEEE———————
1 2 3 4 5 6
(69%) (31%) (7%) (.6%) (.002%)  (.00003%)

0 Leve(% defects)
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Personnel

March 2001, Missouri

Enterobacter cloacae bloodstream infections in pediatric
patients traced to a hospital pharmacy . Am J Health Syst
Pharm. 2003 Jul 15:60(14): 1440-6.

Scenario
1 Received IV ranitidine compounded with ACD while in the hospital.
¢+ Multidose source vial hung for 48 hours on ACD

Action/Results

+ Four patients developed an infection, one case of bacterial meningitis and
transferred to another hospital

Root Cause
1+ Poor employee hand hygiene and garbing practices
1 Failure to comply with compounding practices
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Personnel

October 2006, Nevada

Hospital Pharmacy involved in fatal 1,000 -fold zinc overdose
in TPN

Scenario

+ Neonate TPN order for 330 mcg/100 mL of Zinc

+  RPh entered order in computer as 330mg/100mL

1 Tech prepares 500mL bag and changes zinc source container 11 times!

+ Bag checked by RPh

+ TPN bag hung @ 3am

1 Tech explained to oncoming tech # of Zinc syringes who checked the order
and notified RPh

Result/Outcome

¢+ Unit notified and Poison Control called

1 Calcium EDTA ordered but unsuccessful

+ Baby died from cardiac failure caused by zinc intoxication

http://mww.ismp.org/newsletters/acutecare/articles/20070906.asp?ptr=y
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Personnel Equipment Training

Personnel who use
equipment:
+ have received training

+ demonstrated the ability to
use the equipment properly

1 can troubleshoot the
equipment in the event of
malfunction.
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Environment

- USP Chapter <797>

1 Requires ISO Class 5 environments where critical sites are
exposed

1+ Requires HEPA-filtered unidirectional airflow in the ISO Class
5 environment

+r AThi s chapter provides mini mu
standards for CSPs of drugs and nutrients based on current
scientific information and best sterile compounding
practices. 0O




Working within a properly operating unidirectional

airflow primary engineering control in an ISO class 5

cleanroom in accordance with USP Chapter 797

requirements was demonstrated to be the best way to avoid
bacterial or fungal contamination of injectable drugs
directly resulting I n patient

Stucki C, Sautter AM, Favet J, and Bonnabry P.Microbial contamination
of syringes during preparation: The direct influence of environmental
cleanliness and risk manipulations on end -product quality. Am J
Health -Syst Pharm. 2009; 66:2032 -6




Studi es have shown that nthe
microorganisms in the filling environment has a profound
effect on the | evel of produ

Ljungqvist, B., and Reinmuller, B., Clean Room Design: Minimizing
Contamination Through Proper Design; Interpharm Press, 1997]

Researchers found a ndefinabp
the fraction of product contaminated and the level of

mi croorganisms I n the air su
[Sinclair, C.S., and Tallentire, A., J Pharm Sci Tech, 49 (6), 294 299]



Use of automation and robotics can hopefully
remove the dirtiest thing in the compounding
environment and the largest source of
contamination: people.

Using robotics for aseptic compounding, we have
the potential to approach the low contamination
rates found in industrial drug manufacturing.
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Aseptic processing capabillities

- Can it produce sterile CSPs?
1+ How do we know?

- Media fills
1 Robust testing
1 Large sample size (n=thousands)
+ No positive media fills

- Product-container closure testing

1 Effectiveness of caps, seals and other closure to ensure sterile
fluid pathways




Aseptic processing capabillities

. Computerized formulary and controlled database
+ A B | doax kunctionality o
1 Component assignment and setup

. CSP release testing procedures
1 Individual component delivery volume and accuracy
1 Final CSPweight
1 In-line testing

. CSP identification

1 Labeling
1 Bar-coding
1 CSP imaging




OUR. NEW STERILE
PROCEDURES

COMPOUND|N6

“..and then you dispense the CSP.”

2008 © Clinical 1Q, LLC, All Rights Reserved
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Handling -Processing

Eliminate human interfaces as much as possible

1 People are the greatest source of both viable and nonviable
contamination

1 People are fallible and prone to errors even when trained

¢ Systems Thinking
Minimize surface contact times
Minimize or prevent contact with sterile fluid pathways

Controlled environmental conditions where critical site
exposure occurs
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Cleaning and Disinfection
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Cleaning and Disinfection

- Any equipment must be capable of being properly
cleaned and disinfected
1 No residue on critical device components
1 Sterile and disposable fluid pathways
e Tubing
- Withstand the use of germicidal detergents and
sporicidal agents

1 The use of sodium hypochlorite solution can be damaging to
stainless steel and electronics
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Phar macyos Hol vy
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Risk Pyramid

High Risk
Use non-sterile components
(ex: epidurals, alum)

Medium Risk

Uses multiple sterile components.
(ex: batch compounding, TPNSs)

Low Risk

Simple, or single, sterile component mixing
(ex: one vial into one delivery container)

No Risk

(premixed or RTU single doses)
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Storage and BeyondUse Dating

- Focuses on the microbiological limits of CSPs based on risk
level and duration of storage

- When a CSP is stored for a prolonged period of time prior
to use, there is potential for microbial growth and pyrogen
formation. Determined by two critical factors:
1 Chemical Stability
1+ Microbiological Sterility

- Chemical stability limits from literature or testing
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In the absence of sterility testing, storage periods (before
administration) shall not exceed the following:

Low Risk
Preparation

Medium Risk
Preparation

High Risk
Preparation

Room Temp O 48 Hrs
2-8C 14 DaysO
<-20 C DayD

Room TempO 3Hds
2-8 C 9 Days
<L®C DayO

Room Temp O 24 Hrs
D-8 C 3 Days
<L®C Day)|




Sterility Testing

- When do you have to perform sterility testing?
Anytime published USP <797> BUDs are exceeded

All high -risk level CSPs that are prepared in groups of

more than:

25 identical individual single -dose packages (e.g., ampuls, bags,
syringes, vials) or in multiple -dose vials (MDVs) for
administration to multiple patients or

that are exposed longer than 12 hours at 2(o 8°C and longer than
6 hours at warmer than 8 before they are sterilized shall meet the
sterility test (see Sterility Tests <71>) before they are dispensed or

administered.




Sterility Testing

- USP <71> Sterility Tests states:

r A These Phar macopei al procedur
designed to ensure that a batch of product is sterile or has
been sterilized. This is accomplished primarily by validation
of the sterilization process or of the aseptic processing
procedureo
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The basic principles for validation and certification of a
sterilizing process are enumerated as follows:

Establish that the process equipment has capability of
operating within the required parameters.

Demonstrate that the critical control equipment and
Instrumentation are capable of operating within the
prescribed parameters for the process equipment.

USP <1211> Sterilization and Sterility Assurance of
Compendial Articles



Perform replicate cycles representing the required
operational range of the equipment and employing actual
or simulated product.

Demonstrate that the processes have been carried out
within the prescribed protocol limits and finally that the
probability of microbial survival in the replicate processes
completed is not greater than the prescribed limits.

Monitor the validated process during routine operation.
Periodically as needed, requalify, and recertify the
equipment.



Validation

Media Fills Units (MFUS)

Perform under worst -case conditions

Conduct over three consecutive days

Number of media fills must be statistically significant to
determine the devicebOs asept.i

Target: 10°°70.1%

= The minimum number of mediafils O 3, 000 to 4, 765
positive MFUs",

=

=

=

[N

*Kawamura, K.; Abe, H. A Novel Approach to the Statistical Evaluation of Media Fill Tests by the Difference from No Contamination
Data. PDA J. Pharm. Sci. Technol. 2004, 58(6), 309-320.
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Potential of Automation and
Robotics for CSPs

- A number of automated or robotic systems are
currently available with others in development.

- Robotic systems are not infallible but are usually
much less error-prone than humans
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New Technology:
Aseptic Compounding Automation

Intellifil,
'
s 00, —
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New Technology:

Aseptic Compounding Automation
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New Technology:
Aseptic Compounding Robots




