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Objectives
• Describe the role of robotics and workflow in the advancement of safety during sterile 

compounding operations
• Review the necessary changes in workflows and processes required prior to and after the 

implementation of IV robotics and workflow

• Describe the challenges associated with obtaining buy-in from leadership and pharmacy 
staff for the implementation of IV robotic technologies including steps taken to address 
perceived barriers

• Review the benefits of leveraging a service model vs. traditional model of purchasing IV 
robotics 

Disclosures
PACE requires every individual in a position to control educational content to disclose all 
financial relationships with ineligible companies that have occurred within the past 24 
months. Ineligible companies are organizations whose primary business is producing, 
marketing, selling, re-selling, or distributing healthcare products used by or on patients.
All relevant financial relationships for anyone with the ability to control the content of this 
educational activity are listed below and have been mitigated according to PACE policies. 
Others involved in the planning of this activity have no relevant financial relationships.

Arpit Mehta, PharmD, MPH, MHA, CPEL, faculty for this activity, has no relevant financial 
relationships.
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Accreditation

In support of improving patient care, this activity has been planned and implemented by Partners for 
Advancing Clinical Education (PACE) and Institute for Safe Medication Practices.  PACE is jointly Accredited by 
the Accreditation Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy 
Education (ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for 
the healthcare team.

Pharmacy Continuing Education
PACE designates this continuing education activity for 1.0 contact hour(s) (0.10 CEUs) of the Accreditation 
Council for Pharmacy Education. 
(Universal Activity Number - JA4008073-9999-24-082-L05-P/T)
Type of Activity: Knowledge 

Disclaimers
Disclosure of Unlabeled Use

This educational activity may contain discussion of published and/or investigational uses of agents that are not 
indicated by the FDA. The planners of this activity do not recommend the use of any agent outside of the 
labeled indications. The opinions expressed in the educational activity are those of the faculty and do not 
necessarily represent the views of the planners. Please refer to the official prescribing information for each 
product for discussion of approved indications, contraindications, and warnings.

Disclaimer

Participants have an implied responsibility to use the newly acquired information to enhance patient outcomes 
and their own professional development. The information presented in this activity is not meant to serve as a 
guideline for patient management. Any procedures, medications, or other courses of diagnosis or treatment 
discussed or suggested in this activity should not be used by clinicians without evaluation of their patient’s 
conditions and possible contraindications and/or dangers in use, review of any applicable manufacturer’s 
product information, and comparison with recommendations of other authorities.
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Online Evaluation & CE Credit
• Login at https://paceducation.com/ISMP4102024 or Scan: 

• Complete online evaluation

• Deadline: 6/10/2024 
• Pharmacists/Technicians: Upon successfully completing the activity evaluation, your 

credit will be submitted to CPE Monitor. Please check your NABP account within thirty 
(30) days to make sure the credit has posted.

• Formed in 2013, AHN, Highmark Inc. and other 
subsidiaries make up Highmark Health, a $26B 
organization and one of the nation’s largest integrated 
payor-provider systems

• AHN is a $4.3 billion health care delivery system serving 
Western Pa.

• 14 hospitals, 300 office sites, 2,600 physicians, 22,000 
employees

• Full spectrum of advanced medical services: 
transplantation, cancer care, heart care, neurosciences, 
obstetrical care, orthopedic surgery, trauma medicine, 
emergency medicine, and more
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Allegheny General Hospital (AGH)
• AGH is AHN’s flagship hospital and the network’s academic hub, home to its renowned transplantation, heart 

surgery and neurosurgery programs. It has 565 licensed beds 

• New Pharmacy in 2019 

• Modernization of Pharmacy began in 2018 

• First IV Robot in 2020, Expanded to add a second robot in 2021

• ~33,000 IV doses compounded in IV Room monthly 

• Additionally, ~7,000 IV doses (bags and syringes) compounded using IV Robot monthly – extended BUD dating
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Over a timeline… Building the infrastructure…
• Epic
• DoseEdge at 

AGH 
• Pyxis 

Cabinets
• A-Carts in 

some areas
• Rx-Auditor
• Take-Back 

bins 

2018

RFID

2019 2020 2021 2022

Carousels/inventory 
management – inpatient 
pharmacy dispensing 

New pharmacy Constructions
Pharmacy Renovations

COVID
COVID Vaccines
COVID Treatments

1st IV Robot

2nd IV Robot

XT Cabinets/A-carts 

Bluesight 
Diversion 
Surveillance 

• Pharmacy 
Stars

• Cactus 
Sink

• Pharmacist/
Technician 
letter; PTU

• Primex

Parata
Wellspot

IVX

Omnicell One
- Data 

Analytics
- Optimization 
- Predictive 

Intelligence
- Inventory 

visibility 

Modernization of Pharmacy!

Take 
back bin

2023 2024

Automation
- XT cabinet/AWS 
in ASC
- XT cabinet in 
Cancer Centers 
- CPM  at HMPG 
and Cancer 
Center

CPM 
Implementation

Why IV Robotics 

• ~$2.6 Million spend at AGH on medications from 503B vendor 
partners for select medications  

• Opportunity to generate savings by insourcing 

• Inventory control 
• Reliability of medication availability 
• We know what we are cooking in our clean room 

• Safety and Sterility 

• Perfect timing for us in 2020, as Covid brought significant inventory 
challenges 
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Why IV Robotics 

• Fully Automated 
• Barcode scanning
• Image recognition – verification 
• Image capturing 
• Gravimetric Verification 
• Non-HD IV bags and syringes 

preparation 
• Batch production – insourcing of 503B 
• Extended RT BUD
• Remote verification
• About ~8,000 preps a month  

Why IV Workflow Solution 

• Standardization of IV preparation 
across the network 

• Eliminating human variability and error

• Data/information capturing 
• Remote verification 
• Gravimetric or Volumetric 

confirmation for preparation
• You don’t know what you don’t 

measure! 
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Journey to IV Robotics

• AGH Pharmacy new construction was 2018 – 2019 
• Planned for 1 IV Robot at construction 

• Data ports 
• Outlets 
• Weight bearing floor 
• HVAC calculations to account for robot in the buffer room 

• Added 2nd Robot during normal operations 
• Added additional weight bearing floor 
• Validated HVAC room balancing 

• Had to do over again… 
• Place IV Robots in their own buffer room to allow for Category 3 

• Category 3 was first introduced in the new USP chapter 

Service Model 

1 Enhance Patient Safety 

3 Improve Supply Chain 
Control

Reduce Medication 
Expense

2
Advanced
Robotics

Expert
Services

Intelligent
Analytics

+ +
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Leadership buy-in – ROI – 1st and 2nd Robot

Leadership buy-in – Actual Savings

 $-

 $200,000.00

 $400,000.00

 $600,000.00

 $800,000.00

 $1,000,000.00

 $1,200,000.00

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20

$44,210.85 

$111,814.50 

$259,560.11 

$423,358.65 

$536,367.66 

$675,252.73 

$788,107.38 

$908,459.69 

$1,164,751.61 

Cumulative Savings April - Dec 2020 Savings over the years: 
• 2021 Savings: ~$1.3 Million

• 2nd Robot go-live was 3rd

quarter 2021

• 2022 Savings: ~$800,000
• Premix Vasopressin 
• Shortage Mitigation  

• 2023 Savings: ~$400,000
• Shortage Mitigation  

• Annual estimated savings moving 
forward with existing footprint: 
~$700,000 
• Adding additional robots: $1.1 

Million   
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Staff buy-in

• ROI and savings 
• Shortage mitigation strategy 
• Inventory control 
• No additional training / need for 

expertise 
• Except for pharmacists 

checking 
• Adding a pharmacist position as 

we expand to 2nd Robot 

Journey to IV Workflow Solution 

• Timeline – Protocol build and testing: September 2022 – May 2023
• ~1,300 Protocols were built and tested (integration testing with 

Epic) 
• 95% of protocols are Gravimetric Verification  

• 770 adult, 300 pediatric and 230 oncology
• Timeline – Go-live: June – December 2023 

• First site go-live: June 2023 – AGH 
• Phased roll-out across the network, hospital and oncology infusion 

center pharmacies – last site go-live: December 2023 
• Time Commitment: 

• Protocol build time: 300 man-hours 
• Prep standardization meeting time: 1,200 man-hours

• 25 attendees from across the network 
• Integrated testing: 1,000 man-hours 
• Administrative oversight: 324 man-hours  
• Total: 2,824 man-hours 
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Service Model – Implementation  

IV Automation 
Tools

Resident Robotic 
Expert

+

AGH Pharmacy 
Team

Field Service 
Engineer

+
Solution Advisor

IVCS Team

Extended BUD

Batch 
prepared 
on Robot

Pharmacist Check –
Sample based on 
USP<71> sent to 

external lab for testing; 
remainder is 
quarantined Storage for 

future use

Sterility Results 
from external 

lab

No Growth
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What do we compound – then to now

• What we compounded on the robot has evolved over time 
• Initial focus was ROI and savings from insourcing 
• Current focus is inventory control and shortage mitigation 

202320222020 and 2021

Fentanyl 100 and 250 mL BagsHeparin Bags (shortage of premix)Vasopressin Bags

Succinylcholine Syringes Fentanyl 100 mL BagsFentanyl 100mL Bags

Hydromorphone 100 and 250 mL BagsSuccinylcholine Syringes Ephedrine Syringes 

Norepinephrine BagsHydromorphone 100 mL BagsNorepinephrine Bags

Phenylephrine BagsNorepinephrine BagsHydromorphone 100 mL Bags

Sugammadex 100mg/1mL Syringes Phenylephrine BagsPhenylephrine Bags

Ephedrine Syringes (shortage of premix)Ephedrine Syringes (shortage of premix)Neostigmine Bags

Ketamine Syringes 

Benefits of leveraging Service Model  

• Shortage Mitigation 
• Inventory Control 

• Need extra 100 bags to get 
through the peak

• Could be a month prior to 
receiving it if outsourced 

• Compounding new 
medications  
• Sugammadex 
• Vasopressin 

23

24



4/3/2024

13

Benefits of IV Robotics, especially 
Service model  

Shortages

Uncertainties

Knowing exactly what is in the 
bag we compound – Diversion 

Flexibility in compounding new 
products – Sugammadex 

USP changes and impact 

BUDStorage 
ConditionsIngredientsSterility TestCompounding 

MethodEnvironmentUSP <797> Compounding 
Category 

30 DaysRoom Temp
Sterile to SterileUSP<71>AsepticCleanroom SuiteCategory 2

45 Days Refrigerator

60 DaysRoom Temp
Sterile to SterileUSP<71>AsepticCleanroom SuiteCategory 3

90 DaysRefrigerator

• This is where the location of IV Robots may matter 
• Ideally, having IV Robot in its “own IV Buffer room” would allow 

for Category 3 compounding for IV Robot 
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Other regulatory challenges 

• Engage local regulatory bodies early on to address any 
concerns 
• BOP 
• DOH

• FDA Draft Guidance Document 

Lessons learned during go-live 

• Service Model (IVCS) 
• Minimal direct impact 
• IT challenges and engaging team 

early on 
• Engaging regulatory teams early 

on – prior to go-live 
• Knowledge and understanding of 

USP 
• USP<71>, USP<797> 
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Ongoing maintenance and Education 
needs – IV Robotics   
• None, really! 
• USP changes
• Just FYI for teams on products 

being compounded 
• All maintenance and training 

by IVCS vendor partner to their 
teams 

Ongoing maintenance and Education 
needs – IV Workflow Solution   

• NDC/barcode maintenance 
• Protocol maintenance in coordination with EHR and 

other hospitals – standardization 
• Data and analytics 
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Future of IV Compounding 

• Increased Production Capacity for IV Robotics 
• All batched / ready to use medication doses would be compounded 

on IV Robotics 
• All patient specific medication doses would be compounded on IV 

Workflow Solution – gravimetric verification when possible 
• IV Robotics for patient specific Hazardous medications – avoid human 

exposure to hazardous chemicals 

Questions? 
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