
TRANSFORMATION OF STERILE

COMPOUNDING SERVICES
IMPLEMENTATION OF IV WORKFLOW SOFTWARE

& A QUALITY IMPROVEMENT PROGRAM

DONG BI, PHARMD
IT PHARMACIST SUPERVISOR

CSHP SEMINAR 2020 1

ANN CABRI, PHARMD
MEDICATION SAFETY & TECHNOLOGY

DAVID DAKWA, PHARMD, MBA, BCPS
STERILE COMPOUNDING MANAGER



DISCLOSURE
No persons associated with this presentation have any relevant financial 
relationships to disclose.

CSHP SEMINAR 2020 2



PRE-TEST QUESTIONS
1. ISMP recommends the syringe pull-back method as a reliable method for checking accuracy of a 
sterile compound

A. True
B. False

2. Which of the following are key elements of IV Workflow Software implementation?
A. Workflow Design
B. Compounding Log Development
C. Staff training plan & competency assessment
D. All of the above

3. Data analytics can help track productivity and identify opportunities for waste reduction
A. True
B. False
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LEARNING OBJECTIVES

1. Describe best practice recommendations for safe sterile compounding
2. Discuss system design and workflow strategies that can yield utilization of 

IV workflow software for all sterile preparations
3. Summarize key change management tactics to ensure a successful IV 

workflow software implementation
4. Identify system requirements to generate an electronic compounding 

log which meets regulatory standards
5. Review data elements from IVWS that can be exported to facilitate 

quality improvement activities



ABOUT UC DAVIS HEALTH

Sterile Compounding Facilities
• Inpatient Central IV Area (CIVA)
• Outpatient Infusion Centers (2)

Academic Health System
• Level I Trauma Center, Adult & Pediatric
• Level IV Neonatal Intensive Care
• Children’s Hospital
• Comprehensive Cancer Center

625 Beds 81,000 ED Visits
35,000 Admissions 910,000 Outpatient Visits

Daily Sterile Preparation Volume
Hazardous: 100

Non-Hazardous: 600
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OUTLINE
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Project Kickoff Planning Implementation Ongoing Quality 
Improvement



CSHP SEMINAR 2020 7

PROJECT KICKOFF

Why IV Workflow Software?
Software Selection
Project Scope & Timeline
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WHY IV WORKFLOW SOFTWARE?

IVWS systems can help 
detect up to 14-times
more errors than 
manual processes.

1. Eckel et al. Multicenter study to evaluate the benefits of technology-assisted workflow on i.v. room efficiency, costs, and safety, AJHP, 2019.

2. ISMP. Maximize benefits of IV workflow management systems by addressing workarounds and errors. Acute Care ISMP Safety Alert! September 7, 2017.

INGREDIENTS VOLUME FINAL PRODUCT
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WHY IV WORKFLOW SOFTWARE?

Barcode Scanning: MINIMUM

SYRINGE PULL BACK: NEVER

3. Institute for Safe Medication Practices. Guidelines for Safe Preparation of Compounded Sterile Preparations. Revised 2016
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SELECTING AN IVWS
Third Party

$$$

Included

Separate

EHR-Module

$

Purchased 
separately

Routine

4. Haston-Leary M and Eckel S. The Selection Process for IV Workflow Technology. Pharmacy Purchasing & Products Magazine. January 2018.

Cost

Hardware

Maintenance
(System & Interface)
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BEFORE AFTER

Ingredient Check

Volume Check

Compounding Records

Non-Hazardous

Electronic Signature
Discard-By Time

Quantity Check

5. Institute for Safe Medication Practices. Targeted Medication Safety Best Practices. 2020.

PROJECT SCOPE
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PRE-KICKOFF: MASTER FORMULA REVIEW

6. California Code of Regulations. Title 16 Section 1735.2(e). Compounding Limitations and Requirements.

Ingredients: Active & Inactive

Beyond Use Dating

Equipment

Compounding Steps

Quality Reviews

Post Compounding Processes

Storage and Handling

EMR



PROJECT TIMELINE

Workflow Design

System Configuration

Workflow Validation & 
Hardware Testing

Training Development & 
End User Validation

Go-Live

Staff Training

November 2018

January 2019

March 2019

April 2019

May 2019

June 2019

13
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PROJECT PLANNING

Workflow Design
Hardware
Software Configuration
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CENTRAL IV AREA SETUP

Pos. IV Prep

0711F

Pass-Through

Window

Hood A Pos. Ante Room /Admixture 0711D Hood F

Sink

Fridge

Dispense, 
Scan &  Documentation

Compounding

Pharmacist Review

HAZARDOUS



WORKFLOW DESIGN

Dispense

Barcode Scan & 
Documentation

Compounding
With Image Capture

Pharmacist Review

Ready for 
Delivery
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CENTRAL IV AREA SETUP

Pos. IV Prep

0711F

Pass-Through

Window

Hood A Pos. Ante Room /Admixture 0711D Hood F

Sink

Fridge

HAZARDOUS

Dispense, 
Scan &  Documentation
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DISPENSE
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BARCODE SCANNING & DOCUMENTATION
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CENTRAL IV AREA SETUP

Pos. IV Prep

0711F

Pass-Through

Window

Hood A Pos. Ante Room /Admixture 0711D Hood F

Sink

Fridge

Compounding HAZARDOUS
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Pharmacy Hood

COMPOUNDING LOCATION DOCUMENTATION



Confirm all 
ingredients

Reconstitute 
additive with 

diluent

Draw up 
intended 
additive 
quantity

Inject into 
base 

solution

Flag 
Production 
Label onto 

product
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COMPOUNDING STEPS

One preparation in hood at a time!
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COMPOUNDING AREA SETUP
Camera: HoverCam Solo 8+
Workstation: Tangent M24T
Platform:
- Hood Mount: ICW-Ergonomic High Duty Arm Special 

kit (no drill)
- Workstation on Wheels

Magnet:
- Neodymium, 10.9 lb Pull; 0.187" thick, 0.75“ diameter
Barcode Scanner:
- Honeywell Xenon 1902 (older); 1952 (newer)

Workstation on Wheels

Hood Mount
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Compounding Tray:
StarBoard®

Size: 10.25” x 15.5”
Groove Depth: 1.75” x 1.75”

COMPOUNDING AREA SETUP
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CENTRAL IV AREA SETUP

Pos. IV Prep

0711F

Pass-Through

Window

Hood A Pos. Ante Room /Admixture 0711D Hood F

Sink

Fridge

Pharmacist Review

HAZARDOUS
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DISPENSE CHECK Check ingredient 
documentation

Check pictures

Complete Sign Off
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DISPENSE CHECK Check ingredient 
documentation

Check pictures

Complete Sign Off

• Lot & Expiration
• Scanned = Yes
• Warnings
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DISPENSE CHECK Check ingredient 
documentation

Check pictures

Complete Sign Off

• Syringe pull
• Ingredients
• Before & after
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DISPENSE CHECK Check ingredient 
documentation

Check pictures

Complete Sign Off
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Dispense Check

Discard by = Prep Finalize time + Stability

1.

2. Final Label print

3. Remove Production Label

4. Affix Final Label

One preparation at a time!

Final Product

Check 
Station 1

Final Label 
Printer

Check 
Station 2

Check 
Station 2
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CENTRAL IV AREA SETUP

Pos. IV Prep

0711F

Pass-Through

Window

Hood A Pos. Ante Room /Admixture 0711D Hood F

Sink

Fridge

Pharmacist Review

HAZARDOUS
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DISPENSE CHECK: REQUEST CHANGE VS REJECT

Request 
Change

Dispense sent 
back to Dispense 

Prep

Make correction 
in Dispense Prep

Send to 
Dispense Check

Reject 
Change

Dispense is 
cancelled, 

new Dispense 
auto-generated

Start over with 
new preparation 
in Dispense Prep

Send to 
Dispense Check

Most likely due to documentation issue. Existing preparation can be used.

Most likely due to compounding issue. Existing preparation needs to be  discarded.
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COMPOUNDING LOG DESIGN

7. California Code of Regulations. Title 16 Section 1735.3. Recordkeeping for Compounded Drugs

Unique Order Identifier

Calculated based on:
- Prep Finalize Time
- Product Stability

Quality Review required for CA 
Compounding Log:
Post-compounding process & procedures.

Pharmacist Check Action 
required for preparation 

completion
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DISPENSE PREP WARNINGS
1. Wrong Package Size Scanned
• Yellow Warning – require individual judgement, can override if appropriate.
¾ No IT follow up needed.

• Acceptable example scenario: 
¾ Order expects 100 mL NaCl 0.9% bag to be used.
¾ User scan NDC for 1,000 mL NaCl 0.9% bag due to use with repeater pump.
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DISPENSE PREP WARNINGS
2. Different Concentration Scanned (compared to concentration on Order)
• Yellow Warning – require individual judgement, can override if appropriate.
¾ No IT follow up needed. 

• Acceptable example scenario: 
¾ Order expects Gentamicin 40 mg/mL solution.
¾ User scan Gentamicin PF 20 mg/2 mL solution.

Expected Ingredient Scanned Ingredient
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DISPENSE PREP WARNINGS
3. Unable to Determine Quantity.
• Red Warning – require pharmacist check before override
¾ Submit IT Ticket for evaluation.

• Acceptable Reason: mg to mL equivalence not yet configured in Epic. Due to 
new NDC in inventory.
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DISPENSE PREP WARNINGS
4. Different Form Scanned.
• Red Warning – require pharmacist check before override.
¾ Submit IT Ticket for evaluation.

• Acceptable Reason: pre-supplied powder vs vial. Due to new NDC in inventory.
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DISPENSE PREP WARNINGS
5. Wrong Medication Scanned.
• Red Warning – require pharmacist check before override.
¾ Epic will not accept NDC for documentation. See NDC Unable to Scan 

workflow.
¾ Submit IT Ticket for evaluation.

• Acceptable Reason: PF vs non-PF. Due to new NDC in inventory.
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NDC UNABLE TO SCAN
Reasons for Unable to Scan (1 of 2)
NDC barcode damaged or unrecognized, ingredient NDC is acceptable in Epic

Workaround : manually key in NDC printed on vial. 
Consideration: Ingredient not scanned is audited & recorded:
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NDC UNABLE TO SCAN
Reasons for Unable to Scan (2 of 2)
Ingredient NDC is not acceptable in Epic, but clinically acceptable for compounding; 
Epic interchange allowance not yet configured.

Workaround:
1. Manually key in representative NDC from Production label
2. Manually record NDC used + Lot + Exp in Prep Comments field

3. Submit IT ticket for NDC interchange allowance
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INGREDIENT INTERCHANGE ALLOWANCE

Package differences: SOLUTION vs SYRINGE
o MORPHINE 2 MG/ML INJECTION SOLUTION
o MORPHINE 2 MG/ML INJECTION SYRINGE

Package differences: pre-supplied liquid vs powder
• Build mg-mL equivalence for on-the-fly volume calculations

o GEMCITABINE 200 MG INTRAVENOUS SOLUTION
o GEMCITABINE 200 MG/5.26 ML (38 MG/ML) INTRAVENOUS SOLUTION

Preservative Free vs Non-Preservative Free
• Allow 1-way scan (allow PF to be used when non-PF is ordered) 

o LIDOCAINE HCL 20 MG/ML (2 %) INJECTION SOLUTION
o LIDOCAINE (PF) 20 MG/ML (2 %) INJECTION SOLUTION
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PROJECT LAUNCH

User Acceptance Testing
End User Training
Go-Live & Follow-up
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USER ACCEPTANCE TESTING

Two Pharmacists [validation- 80 hours]
• Scanning
• Master formula elements

Two Technicians
• Image Capture
• Hands on training of staff
• Time Trials



TRAINING

Web-Based Hands-On Competency Go-Live

Interactive Step-by-Step Guides (#6)
Training Environment

Super-User Sign-Off

44



45



46



CSHP SEMINAR 2020 47

TROUBLESHOOTING GUIDE & COMPETENCY
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GO-LIVE COMMUNICATION

Pharmacy 
Operations

IT Client 
ServicesIT Pharmacy

Daily Huddles

Interactive Issues Tracker

IT On-Site Support (all sites)



GO-LIVE TIMELINE

Scanning: 100%
Image Capture: 3 of 5 Hoods

Image Capture: 4 of 5 Hoods Image Capture: 100%

Normal Staffing Levels

Week 1 Week 2 Week 3 Week 4

Tech, PharmD Super Users
EMR On-Site Support

49
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MAINTENANCE: MASTER FORMULA
• Consistent Configuration

� Additive Reconstitution 
Volume

� Stability
� Label Comments-- storage
� Prep Instructions
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PROJECT WRAP-UP
Keys to Success & Lessons Learned

Multidisciplinary
Project Team

Task Tracking

File Sharing

Communication Plan
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PROJECT TEAM

Pharmacy 
Operations

Informatics

IT Client 
Services
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TASK TRACKING
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FILE SHARING
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COMMUNICATION PLAN



CSHP SEMINAR 2020 56

USING DATA TO DRIVE PERFORMANCE AND
QUALITY IMPROVEMENT INITIATIVES



QUALITY IMPROVEMENT STRATEGIES

Compounding 
Stewardship

Data-Driven 
Culture Change

Regulatory 
Compliance

Staff Engagement 
Activities 

57
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MANAGEMENT PERSPECTIVE ON STEWARDSHIP
• Are we compounding things that we shouldn’t be? 
• Do we have enough FTE’s to accommodate CSP 

volume?
Productivity

• Are there master formula gaps?Regulatory Compliance

• Are there opportunities to expand sterile 
compounding services to reduce drug spend? Financial Stewardship

• How are drug shortages impacting compounding 
volume?Supply Chain

• What is the best strategy to engage staff with data-
driven information?Employee Engagement



“COMPOUNDING STEWARDSHIP”
Daily review of top 

compounded meds to 
ensure appropriate 

stewardship of IV room

• Compounding Stewardship: Represents the coordinated effort among 
multidisciplinary teams to optimize sterile compounding activities to balance 
clinical need, regulatory requirements, & financial considerations

59
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A weekly review to investigate high vs. low volume days/months and the various contributing factors:
• Patient Census trend
• What is being made?

• Are there opportunities to streamline?
• Appropriate staff resources? 60
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COMPOUNDING STEWARDSHIP SURVEILLANCE
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Sterile Compounding Operations Doses Dispensed

RPh Dispenses per FTE

Linear (Doses Dispensed)

CIVA Closure

CIVA Reopening

Reduced elective 
procedures



IVWS DASHBOARD
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% COMPOUNDED ON TIME:
THE % REPRESENTS THE PERCENTAGE OF DISPENSES THAT WERE COMPLETED FROM
LABELS SCANNED ▶ PHARMACIST CHECKED WITHIN COMPOUND GOAL TIME: 
CART: <30 MINUTES | FIRST DOSE: <15 MINUTES
REDISPENSE: <15 MINUTES | SCHEDULE DISPENSE: <15 MINUTES

CSHP SEMINAR 2020 63

% COMPOUNDED BEFORE DUE:
CART: CHECKED 60 MINS BEFORE DUE TIME

FIRST DOSE: CHECKED 30 MINS BEFORE DUE TIME

REDISPENSE: CHECKED 30 MINS BEFORE DUE TIME

SCHEDULE DISPENSE: CHECKED 60 MINS BEFORE DUE TIME



AVERAGE TIME (MINS):
GREEN: LABELS PRINTED ▶ PREP STARTED
BLUE: PREP STARTED ▶ PREPARED
PINK: PREPARED ▶ CHECK STARTED
GRAY: CHECK STARTED ▶ CHECKED
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AVERAGE TURNAROUND TIME (MINS) :
THE TURNAROUND TIME IS CALCULATED FROM PREP STARTED TO
CHECKED. THIS INCLUDES COMPOUND TIME (BLUE), DEAD TIME
(PINK) AND PHARMACIST CHECK (GRAY) TIME.
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Goal: Workflow Optimization
• Quarterly Reviews – Cartfill Model Assessment 
• Prevent bottlenecking
• Technician workload assessment 65

AM Shift
PM Shift NOC Shift

Cartfill Due Times 
• AM Shift: 0700CF: 1100-1600 | 1100CF: 1600-2100
• PM Shift: 1430CF: 2100-0200 | 1900CF: 0200-0700
• NOC Shift: 2100CF: 0200-0700



REVISED/REJECTED DEFINITIONS:
REJECTED: PRODUCTS THAT WERE FULLY REJECTED BY PHARMACIST AND MUST
BE REMADE.
REVISED: PRODUCTS THAT WERE REVISED BY PHARMACIST BUT DOES NOT
NEED TO BE REMADE.
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MORE DEFINITIONS:
COMPOUND TIME: THE TIME IT TAKES TO COMPOUND A PRODUCT FROM
DISPENSE PREP STARTED TO DISPENSE PREPARED.
OUTLIERS: PRODUCTS THAT WERE COMPOUNDED LONGER THAN THREE TIMES
THE PRODUCT STANDARD DEVIATION



CSHP SEMINAR 2020 67

USING DATA TO DRIVE QUALITY- CASE EXAMPLE
• Characterize the frequency & nature of 

errors intercepted by pharmacists 
• Identify opportunities for system 

improvements and waste reduction.
Plan

• Evaluate error root cause using pharmacist 
comments and manual image capture 
review. 

Evaluation

• Error type characterization; Cost Analysis
• Master Formula Additions/Corrections in 

EMR to maintain regulatory compliance –
compounding log

Findings
(pending)
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DAILY & WEEKLY STAFF ENGAGEMENT

Purple= Daily Census
Blue= Daily Total Dispenses

Green= Previous 5 Day Average

Turquoise= Cartfill
Yellow= First Dose/STAT
Light Blue= Scheduled Dispenses
Red= Redispenses
Daily Total Avg= ~383 IV products

Goals
Cartfill (>95%)=92.86%
Scheduled Dispenses (>95%)=95.43%
First Dose/STATs (>90%)=82.29%
Redispenses (N/A)=70%
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APPLYING DATA ANALYTICS

Staff Education Training Program – onboarding and continuous 

Cartfill Model Assessment

Technician Workload and Workflow Assessment

Sterile Compounding Committee



IN CONCLUSION
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Project Kickoff & Planning

• Design workflows and system configuration to meet regulatory standards

Implementation
• Phasing in image capture can help reduce bottlenecking
• Strong communication channels are essential for prompt resolution of challenges

Ongoing Quality Improvement
• Routine review of metrics can help optimize workloads and minimize waste

IVWS implementation is critical to sterile compounding safety



TEST QUESTIONS
1. ISMP recommends the syringe pull-back method as a reliable method for checking accuracy of a 
sterile compound

A. True
B. False

2. Which of the following are key elements of IV Workflow Software implementation?
A. Workflow Design
B. Compounding Log Development
C. Staff training plan & competency assessment
D. All of the above

3. Data analytics can help track productivity and identify opportunities for waste reduction in a 
sustainable manner

A. True
B. False
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