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Learning Objectives

At the conclusion of this activity, participants should be able to:

A Discuss rationale and benefits of vial optimization;

Anhdzit AyS GKS KA&G2NE | yR AYLX Sd6sBy dt (A
container standard;

A To recount the major barriers remaining in improving the safety regarding the
preparation of hazardous drugs;

A To review seminal evidence on the utility of a CSTD (Closed System Transfer
Device) in the preparation of hazardous drugs;

A Review prior data exploring methods for vial optimization and its associated
limitations;

A Characterize the projected institutional benefit of hazardous waste reduction
measures via a closeystem transfer device (CSTD);

A Identify 2 potential barriers to implementation of evidence based practice change:

A Describe why safe handling education is important prior to implementation of a

closedsystem transfer device.

Timothy Tyler, PharmD, FCSHP

Director, Pharmacy Services
Comprehensive Cancer Center
Desert Regional Medical Center

Palm Springs, California

Definition of CSTD

A A closed system is a device that does not exchange unfiltered air 9
contaminants with the adjacent environment (i.e. Duplex or
Advantage where both the saline and the drug are enclosed in
one bag, no transfer is occurring from A to B outside of the bag).

A A closed system drug transfer device is a drug transfer device that
mechanically prohibits th&ansfer of environment contaminants
into the system and the escape of hazardalusg or vapor
concentration outside the system.

Source: NIOSH Al
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Safe Handling Evolution Safe Handling Evolution at CCC

A Much talked about presently but decades back it was not given much A Like most modest sized institutions, there was a healthy respect
thought by more than a very few. and even dislike for compounding chemotherapy and no one

A The NIOSH Alert was first published in 2004 but has no enforcement wanted to take ownership of the process.
authority but did officially raise the issue of workplace contamination and A Before the turn of the century my facility took over a private

healthcare worker safety.

A USP<797> in its first iteration raised more questions regarding safe
handling of hazardous drugs that it answered. It was replaced by a more

practice and | saw a divergent path in safe handling that | was
suddenly now responsible for.

measured response years later but the damage was done in that a statut A 1 took steps to elevate practice standards and in trying to defend

was enacted and healthcare workers were placed in a position where those higher practice standards | sought out data to demonstrate

compliance was impossible. the value of appropriate techniques and equipment use that began
A Today, The Joint Commission may survey and the state boards of our pilot .

LKFNYIO& YLe& Nuzx S odai $8Sy + RSO A The following data from The Huntsman Cancer Center was

been sketchy at best. instrumental in aiding me in making a decision.

Huntsman Cancer Institute
Huntsman Cancer Institute

Salt Lake City, Utah V Tested PrePhaSeal® wiping for surface

University of Utah Hospitals and Clinics contamination conducted

V Tested PostPhaSeal® wiping for surface
contamination conducted
Evaluation of -SU rface ar,]d P,ersonnel V Urine tests conducted on RPh, RN & technicians
Cytotoxic Contamination pre & post test

Huntsman Cancer Institute Huntsman Cancer Institute
Positive Urine Samples Positive Pharmacist Urine Samples
Pre-PhaSeal Pre-PhaSeal
Pharmacist Agent # positive | % positive
Total # positive % samples | samples
samples — v
- 1 Cyclophosphamide 3/6 50
CyclophosphamidéCytoxa®) 19/47 40% fostamide o6 o
Ifosfamide (Ifex®) 10/47 21% 2 Cyclophosphamide 3/10 30
Ifosfamide 9/10 90

STAT Educational Services
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Huntsman Cancer Institute
Positive Technician Urine Samples
Pre-PhaSeal

Technician Agent # positive | % positive
samples | samples
1 Cyclophosphamide 77 100
Ifosphamide 1/7 14.3
2 Cyclophosphamide 0/9 0
Ifosphamide 0/9 0
3 Cyclophosphamide 2/6 33
Ifosphamide 0/6 0

Huntsman Cancer Institute
Positive Nurse Urine Samples
Pre-PhaSeal

Nurse Agent # positive | % positive
samples | samples
1 Cyclophosphamide 1/5 20
Ifosfamide 0/5 0
2 Cyclophosphamide 3/4 75
Ifosfamide 0/4 0

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

Positive Urine Samples
Pre-PhaSeal

B IFEX
B CYTOXAN

0%

RPh 1 RPh 2 Tech 1Tech2Tech3 RN1 RN 2

Huntsman Cancer Institute
Positive Urine Samples
Post-PhaSeal

Agent # positive | %

samples
Pre-PhaSeal | CyclophosphamidéCytoxar®) 19/47 40
Ifosfamide(Ifex®) 10/47 21
Post-PhaSeal | CyclophosphamidéCytoxar®) 0/49 0
Ifosfamide (Ifex®) 0/49 0

kB

Huntsman Cancer Institute
Positive Pharmacist Urine Samples
Post-PhaSeal

Pharmacist Agent # positive | % positive
samples | samples
1 Cyclophosphamide 0/5 0
Ifosfamide 0/5 0
2 Cyclophosphamide 0/9 0
Ifosfamide 0/9 0

Huntsman Cancer Institute
Positive Techncician Urine Samples
Post-PhaSeal

Technician Agent # positive | % positive
samples | samples
1 Cyclophosphamide 0/8 0
Ifosphamide 0/8 0
2 Cyclophosphamide 0/8 0
Ifosphamide 0/8 0
3 Cyclophosphamide 0/10 0
Ifosphamide 0/10 0

¥k B

STAT Educational Services
Ph: 832-426-2728 Fax: 888-247-8706




Handling Hazardous Drugs:
Evidence-Based Analysis & Implementation of a CSTD

Huntsman Cancer Institute
Positive Nurse Urine Samples
Post-PhaSeal

Nurse Agent # positive | % positive
samples | samples
1 Cyclophosphamide 0/6 0
Ifosfamide 0/6 0
2 Cyclophosphamide 0/3 0
Ifosfamide 0/3 0

Positive Urine Samples
Post-PhaSeal

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

RPh 1 RPh 2Tech 1Tech2Tech3 RN1 RN 2

wSall2yasS uz2z uKS

A The urine testing was incredibly powerfuso much so that
most employers would loathe to document it from a risk
management view.

A This demonstrated to the CCC pharmacy staff and
administration that the CSTD concept was indeed a valid one]
worth pursuing in our own centers to:

i validate either that our techniques and equipment could

also improve from the use of a CSTD;

or we were operating within an acceptable window.

The Desert Experience Bias

The experience at the Comprehensive Cancer Center was atypical

for most community hospital outpatient cancer centers.

i We had asoletechnician trained that performed nearly 100% of
chemotherapy manipulations.

i We had a certified biologic safety cabinet and stocked all
appropriate supplieg PPE was a priority.

i We did not cut corners or use excessive speed and met or
exceeded all the statutes of the day.

i In short, we did everything right and felt comfortable that this
would be an example of a facility that dit need the CSTD
technology and wanted to document it.

We Failed the Wipe Testing

A We designed our testing to take initial wipe samples for gas
chromatography and then to repeat the same samples after
6 months of CSTD (PhaSeal) use.

A We tested inside the hood, on the safety cabinet sill, on the
floor and at the nursing station where chemotherapy was
delivered.

A Drugs tested for included Cyclophosphamide, Ifosfamide and
5-Flourouracil.

CSTD Improved Containment

A All areas tested showed reduction in contamination.

A Contamination still did persist even with the switch, but at
statistically reduced levels.

A No changes other than the CSTD were made during the pilot
phase to ensure comparability.

A Purposefully contaminated-BU spill did show independent
verification by a naturally suspicious pharmacy director (me).

STAT Educational Services
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Medical Literature Review Pre Clinical Documentation

A Numerous studies have reviewed the exposure risk to staff who
prepare & administer cyctotoxic chemotherapy

A Urine testing positive for hazardous drugs dates back to Finland in
1979¢ over 30 years ago

A The majority of studies have viewed the risk of contamination as it
relates to technique and/or to the skill of admixture

A The question that has been difficult to answer is why blood & urine
levels were not predictive of good technique

A Now we have a better understanding of why the data did not line u

Pre Clinical Documentation Pre Clinical Documentation

Pre Clinical Documentation Pre Clinical Documentation

STAT Educational Services
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Pre Clinical Documentation

Pre Clinical Documentation

Pre Clinical Documentation

Pre Clinical Documentation

Pre Clinical Documentation

Conclusion:

With the CSTD, all phases of drug
preparation and administration resulted
in no drug release to the environment.
The system is not foolproof but effort has
to be employed to get contamination.

LaadzSa GKIFG wSyYl

A In her Editorial in the American Journal of Hee®ystem Pharmacists,
[ dzOA t 2SN adtGSR Al GKS o6Sai
A The remaining contamination artifact would be hard to explain in mir]
and other wipe studies if not for the fact that the majority of
hazardous drugs come with residue or contaminants on the outside
the vials.

A This requires that the products are treated as dirty the moment they
arrive in the pharmacy.

A Manufacturers have offered to amend their MSDS descriptions but
most consider this inadequate and the future of safe handling will
depend on who this important issue is addressed.

kB
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LaadzSa GKFG wSyYl

A According to CMS, the use of pharmacists / the department serviceg
are not added costs but even if they were, they are covered in the
charge or cost of the drugs billed to CMS.

A The remaining issue of cost containment is one that various provide|
wrestle with. Do they provide a CSTD to prevent liability from a risk
management perspective or because it is the right thing to do?

A If there were a CPT code for a CSTD then the costs of this technolo
could be adequately costed and applied to reimbursement as with ai
medical device or drug.

A At present, the cost of these devices is borne by the provider out of
razor thin margins remaining in the healthcare marketplace.

Shannon Hazen, RN, BSN, OCN

Regional Oncology Education Coordinator
Presbyterian Cancer Center
Charlotte, NC

We know WHY we should make safe
KFyRfAYy3 | LIN
HOW can you make it happen?

A How do we plan to implement an evidendsased
practice change?

A Who needs to be involved in decision making to ensure
success?

Evidence-Based Practice Change

Stages Required for success
A Knowledge A Competency to implement

A Persuasion A Support

A Adoption A Staff involvement

—_ Source: ONS Evidence Based Practice Resource Area, ONS Website

Novant
Health

H Hospitals

@ Hospital

"~ (HMA Partnership)

() Physician Practices
@ Nursing Homes
(©)MQ Imaging Centers

[ennessec

South
Carolina

Georgia

Novant)HeAtTH

STAT Educational Services
Ph: 832-426-2728 Fax: 888-247-8706

Presbyterian ) HeaLTHCARE

Remarkable People. Remarkable Medicine.

Obtained Magnet Designation in 2009




Handling Hazardous Drugs:
Evidence-Based Analysis & Implementation of a CSTD

Shared Governance

Regional Chemotherapy Best Practice Team
A Representatives from all Presbyterian facilities attend.

A Pharmacy and Nursing representatives.

A Group discusses and makes recommendations regarding
chemotherapy issues.

A Reports up to an Oncology Best Practice Group and Regional Ca
Committee.

Regional Oncology Educator
A Smaller volume of chemo/ Oncology patients at community
hospitals= fewer resources

A Role provides more training and support for Oncology issues
throughout all facilities.

A Helps meet the goal of growing the Oncology service line at all
sites.

Safe Handling Emphasis (2006)

A Began in high chemo volume areas
A Focus on rationales for proper PPE, policy updates, enforcement
A Added to the Oncology Internship Program

A Prior to system implementation, extended education to:
1 Periop (bladder instills)

ED (MTX for ectopic pregnancies)

Radiology (Hepatic chemoembolization)

ICU (Occasional chemo and other HDs)

CSTD: Demonstrations/ Evaluations

A Initiated by Best Practice Teams
A Included 3 product lines
A Had relationships with all vendors

A Sought input from corporate colleagues who had used these
systems

A Worked with Materials Management

Survey of Staff and Products

Demonstrations / Evaluations

1.
2.

Primarily asked these questions:

What is your level of confidence in the product?

How does it compare to other vial transfer device
systems you have worked with in the past?

How much time was added to your preps/
administrations (if any)?

Do you feel you were properly educated in the use of
the product?

Would you recommend use of the product?

Clave/Spiros

**0On Guard

PhaSeal

M‘

Fewer pieces

Fewer pieces

Compellingevidence

G9l AASNE (2
PhaSeal

Edatingveniidt |y

Well established product
-used by our affiliates

Well established product
and company

Only one product line=
more support?

Did not feel that product
was well supported with
data

Did not feel that product
was well supported with
data

b dzNE § atoun@si]
reported by some users

Users had performed
litmus testing showing
leakage

Dissatisfied with other
product experiences

Cost

**Did not view demo
from product rep

Space used in hood

STAT Educational Services
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Demo/Evaluation Results
A Group chose to implement the PhaSeal closgstem transfer
device.

A Decision primarily based on the evidence to support efficacy of
the product.

A Litmus tests, UV light studies and aerosolization data all very
compelling, unbiased studies.

CHALLENGES APPROACH

-Careful cost analysis by us

-Attempt to implement
Cost corporately to decrease cost.
-Use product appropriately.

-Track usage

I Aau2NE 27T VY dzNdcreasedsafé haradihmd

I NBdzy Ra¢ Ay & peduBatioh,lp@dudt adiicktidry
and acceptance from staff ral

Communication between Regional Educator will serve

facilities/ consistency primary contact for all plannin
and training.

Support from the Top

A Oncology Nursing Administration, all the way to the Oncology
Services VP.

A Administration supported role of Regional Educator in the
project

A Materials Management and Financial support for the project
was important.

What is Our Goal?

A IMPOROVED SAFETY!!
A Nurses love changg

A Wanted them to focus on thgoal of creating safest possible work
environment rather than on therocess change of using
something new.

Implementation Plan Goals

A Safe Handling training firstcempliance

S ag

x

A Give specific instruction for unique scenaridd$ O NJ |
I NE dzy R ¢

A Have adequate staffupport available week of go live

A Get all shifts, weekenders in teaining and/ or support them with a
super user

Implementation Plan - Nursing

Weeks Prior:
A Sent out flyers with basic info on PhaSeal and training dates.

Al St R &[ dzy OK | y-Rear[alSolit N groductSids A 4
handle demos.

A Started a Questions List for trainer
A Set up training times with PhaSeal Educator and facility Educatd

Aoaidl of AAKSR &{ dzLJSNJ | aSNB¢ (2
training

STAT Educational Services
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Implementation Plan- Pharmacy 25S1 2F aD2 [ ADS

A ngqlérigﬁmﬁzzﬁ"ab'“w from our materials dept as facilities A Educators available/ pager ready!

A Order early A Asked for staff to include us in scenarios requiring trouble

shooting so we could share with other facilities.

A Scheduling all key players to be on site for training i , )

A Wrote up schematics on complicated set ups. Copied and poste
in med room (See nexupertechnical slide!).

A Met with other CNS/ Educators to demo for Hazardous Drugs
that may require PhaSeal.

Seenario Z(Z) pri line | compatible chemos

() port ateess site Product Use- Tracking
Artis my other A Need to minimize cost while still ensuring safe practice
paSSion!! A Decision to track our product usage to ensure appropriate use

A Track for 4 weeks to predict stock needed and plan for budgeting

PhoSel connad
L vemzmﬂopc\r:;;s
No Pha Seal conneehr (2) Bom!
9: pahient port needie. (3) Lab diaw
(4)Rezannect
(=)Bedartchem s
Follow Up Post Implementation Wipe Studies
A Discussions at Practice Committees to share info between Aat N2@SRé G2 GKS a1SLIGAOGa (K Q

locations/learn from each other.
A Staff very interested in results; before and after
A calls/ visits to community hospitals to see how they are doing with th

system. A So are the Director$

A Pharmacy contacts one of the Educators if a hazardous drug is orde A Results of prémplementation study shared
on another unit.

STAT Educational Services
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Accomplishments

A Made our hospitals a safer place to mix and administer
chemotherapy!

A Raised Safe Handling of HDs awareness in all areas.

A Annual Mandatory Education now includes SH for many
departments.

A Catalyst for necessary practice changes in some areas.

We all share the same
Dh! [ X{!C9¢,6 H

Accomplishments

AwSySsSR ¥20dza 2y YSRAOIFf &dzNBS
areas.

A{GFIFF INB SyO2dzN} 3Ay3a &1 FS LINI
effective than administrative policing.

Demonstrated the benefits of shared
governance structures and evidendmsed
practice!

Scott W. Savage, Pharm.D., M.S.

Pharmacy Clinical Manager
UNC Health Care
N.C. Cancer Hospital
Chapel Hill, NC
ssavage@unch.unc.edu

Background

A Beyond Use Date (BUD) vs. Expiration Date
A Storage specifications based on:
1 Environment (air quality) at time of manipulation
i Type of container
AMulti-Dose Vial (MDV)
A SingleDose Vial (SDV)
i SDV
A>ISO ClassA51 hour post needle puncture
A<ISO ClassAs6 hours post needle puncture
A Ampuls shall not be stored for any time period

www.usp.org

Microbial Growth Curve

Log
humbers
CFU/mi)

Time

bacterial growth curve.

Time (Hours) 6 9 12 18 24

Microbial Count

(CFU per mL) 10 640 41,000 1.7X10 6.9X 10

Cundell A Phaiy Folun, 2002.26:203¢ 41

Background

A Closed System Transfer Device (CSTD)
¢ Generic term used to describe a device that does not allow any,
substance to escape outside the vial or bag during the transfer
process
AVapors
ALiquids
A Powders
¢ Air vent is not considered a closed system even if the vent
includes a 0.22 micron filter
¢ NIOSH, ASHP, USP Chapter <797>, ISOPP, ONS

STAT Educational Services
Ph: 832-426-2728 Fax: 888-247-8706
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Background

A Vandenbroucke et al.
¢ Assessment of 3 different scenarios for hazardous drugs
1. Discarded waste immediatetfter preparing each dose
2. Discarded wastat the end of each day
3. Discarded wast®ased on the stability of the drug
¢ Results
A 1asS 27 galrta G2 GKS
stability could have potential savings
¢ Cost reduction of 6% for scenario #2 to #3
¢ Cost reduction of 13% for scenario #1 to #3

A Cost associated with a CSTD to extend sterility data to the
chemical stability of a hazardous drug is augmented by the
overall reduction in hazardous drug waste

SDV Conundrum

A How do you justify and enforce compliance with USP <797> when
you know you are wasting money?

A What are the theoretical and actual wastes incurred when
AYLX SYSyildaya ! {t frTdTHQa {5+ 9

SYR 27 A What are the potential savings associated with use of a CSTD to
extend BUD associated with SDVs?

A Is this applicable to more than hazardous drugs?

Vandenbroucke J, et al. EJHP Practice. 2008.14;37-42.

Study Questions

Economic Impact of Hazardous Drug
Preparation and
Beyond Use Extension

A What are the theoretical and actual wastes incurred with current
standards of practice?

A What are the potential savings associated with vial optimization?

Erinn C. Rowe, Scott W. Savage, Stephen Eckel
UNC Health Care/UNC Eshelman School of Pharmacy

Presented at HOPA, 6 Annual Conference, March 2010, New Orleans, LA.

Methodology Methodology, cont.
i Strength | - [ TimeBA
A Data for Waste Determination Product g | DispDate &Time | PR 24:00 | 36:00 | 48:00 | 72:00
¢ 19 hazardous drugs selected based off of usage and cost bevacizumab 750 3/2/09 2:53 PM | 9:42:00 50 | 50 | 50 | 50
¢ Theoretical bevacizumab| 250 | 3/3/09 12:35 AM | 9:41:00 o | o] o] o
A Two month_s of che_motherapy dispensing data obtained from our bevacizumal| 1335 | 3/3/09 10:16 AM | 23.38:00 e | 65 | 65 | 65
pharmacy information system (PharmNet)
. bevacizumab| 869 3/4/09 9:54 AM | 2:34:00 9% | 96 | 96 | 9
¢ Dose prescribed
C Time the label printed bevacizumab)| 700 3/4/09 12:28 PM | 1:08:00 196 196 | 196 196
A Calculated waste for SDV drugs based on interval between doses| bevacizumab 420 3/4/09 1:36 PM | 21:06:00 176 | 176 | 176 | 176
¢ Actual bevacizumabl 640 | 3/5/09 10:42 AM | 2:54:00 36 | 36 | 36 | 36
A Six months of SDV waste was recorded at the end of each shift bevacizumab| 770 3/5/09 1:36 PM | 2:55:00
A Potential Savings Calculated bevacizumab| 450 | 3/5/09 4:31 PM | 19:01:00
¢ Based on 6 hour theoretical model
. bevacizumab 574 3/6/09 11:32 AM | 73:13:00
¢ Evaluated times 24, 36, 48, and 72 hours
Vial size = 400 mg and 100 mg

STAT Educational Services
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Total Hazardous Drug Waste (%)

Ohours 6hours 24hours 36hours 48hours 72hours

alemtuzumab 23.06% 23.06% 16.06% 7.67% 767% 767
[ bevacizumab 8.62% 6.23% 1.18% 0.64% 0.64% 031% |

bleomycin 32.05% 3T60% 23.06% 23.06% 23.06% 23.06%

AR E WE WAST I N G ) bortezomib 36.89% 27.00% 11.90% 8.07% 8.07% 807%
! busulfan 6.94% 6.94% 6.94% 467% 467% 467%
[ 33.40% 9.75% 195% 1.60% 1.03% 0.10% |

cytarabine 62.83% 26.84% 8.82% 5.08% 5.08% 183%

docetael 18.21% 3.45% 0.44% 0.44% 0.44% 029%

| F SO H OW M U C H LD gemcitabine 12.21% 3.00% 0.43% 0.35% 017% 013%
f S ifosfamide 31.36% 28.24% 10.04% 14.67% 12.30% 0.79%
infliximab 139% 139% 123% 0.46% 0.46% 0.15%

irinotecan 1081% 738% 335% 3.03% 270% 138%

methotrexate (pf) 30.84% 16.83% 1056% 9.47% 8.93% 756%

oxliplatin 12.42% 6.65% 246% 1.58% 1.58% 128%

pemetrexed 17.19% 11.60% 10.41% 1041% 9.18% 520%

fituximab 11.70% 105% 0.82% 051% 021% 0.19%

topotecan 2063% 2240% 1094% 7.80% 558% 324%

vinCRistine 14.58% a.48% 1200 0.99% 0.56% 0.13%

vinorelbine 11.07% 11.07% 11.07% 1017% 10.17% 10.17%

Theoretical Vs. Actual Waste Percentage (%) of Total Cost Saved
6hours 24 hours 36 hours 48 hours 72 hours
A Theoretical alemtuzumab $3233529  $2964068  $26946.07  $2694607  $26946.07
. bevacizumab $435625.75  $413367.50  $411,096.25  $411006.25  $409,733.50
¢ 19 hazardous drugs assessed (2 morh$§)19,637 (mg or units) bleomycin $633.32 $562.95 $562.95 $562.95 $562.95
bortezomib $49.834.04  $41,24196  $3952355  $3952355  $39,52355
¢ Waste expense@ 6 hrs BUD (2 mon#s)127,784 busulfan $34,178.76 $34,178.76 $33,364.98 $33,364.98 $33,364.98
cyclophosphamide $7,040.00 $6,480.00 $6,460.00 $6,420.00 $6,360.00
¢ Extrapolated 6 monthg $383,354 czlavshmep $2,111.78 $1,694.80 $1,627.55 $1,627.55 $1,573.74
A Actual docetaxel $14799550  $143517.25  $143517.25  $143517.25  $143,304.00
gemcitabine $113857.72  $110,02240  $110824.80  $110,629.60  $110,580.80
¢ 19 hazardous drugs assessed (6 morh§b3,149 (mg or units) ifosfamide $2,988.70 $2,649.08 $2513.23 $2,445.30 $2377.38
infiiximab $29432834  $20387201  $29159040  $291500.40  $290,677.75
q Waste expense @ 6 hrs BUD (6 mon@h$385’444 irinotecan $29,889.16 $28,643.78 $28,547.98 $28,452.18 $28,068.99
) methotrexate (pf) $2,520.14 $2,369.89 $2,315.25 $2,301.59 $2,267.44
A Theoretical vs. Actual (1 YEAR) oxaliplatin $24953500  $238810.00  $236,665.00  $236,665.00  $235950.00
pemetrexed $13312500  $131350.00  $131,350.00  $129575.00  $124,250.00
G Waste expense fituximab $43204480  $418000.00  $41666240  $415660.20  $415,324.80
topotecan $44,137.00  $3845600  $37,14500  $3627100  $35397.00
A$766 709vs.$770,888 vInCRIStine $5,025.14 $4,858.33 $4,847.90 $4,827.05 $4,806.20

) . ,
vinorelbine $1,016.33 $1,016.33 $1,006.17 $1,006.17 $1,006.17
Total Cost

Total $$ - 2 mo. $2,018221.76 104163172 $1926566.73 $1922481.09 $1912,075.32
$ Saved - 2 mo, $76,500.04  $9165503  $95740.67  $106,146.44
% Saved - 2 mo. 3.79% -4.54% 4.74% -5.26%

Future Initiatives

A Drug Vial Optimization
¢ ELIMINATE AS MUCH WASTE AS POSSIBLE!!
¢ Extension of SDV BUD utilizing a CSTD
A Validation via sterility testing .
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A Stability vs. Sterility
A Extension to NofHazardous Drugs
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