
A new chapter for  
nuclear medicine
USP <825> addresses the unique challenges of radiopharmaceuticals 
in a dedicated chapter for the first time

For more than 15 years, nuclear medicine professionals have been 
required to reference the standards included in USP General Chapter 
<797> Pharmaceutical Compounding — Sterile Preparations. 

The challenge has been that radiopharmaceuticals have unique 
preparation needs not adequately addressed by USP <797>. 

“The 38-page chapter afforded only six small 
paragraphs to radiopharmaceuticals. We needed  
a separate chapter for radiopharmaceuticals, so  
we — along with many others — advocated for it.”
Richard L. Green, BS Pharm, RPh, BCNP, FAPhA
Director of Radiopharmacy Practice
Nuclear & Precision Health Solutions
Cardinal Health

The lack of specific guidance left USP <797> open to interpretation 
and created confusion across the nuclear pharmacy and nuclear 
medicine industries.

“The biggest issues have been around balancing radiation safety with 
the strict aseptic handling standards under USP <797>,” said James 
Ponto, Chief Nuclear Pharmacist at the University of Iowa Hospitals 
and Clinics and the chair of the Expert Panel on Radiopharmaceuticals 
that developed USP <825>. Green is also a member of that panel.

One example of the unique issues posed by radiopharmaceuticals 
— which USP <797> doesn’t account for—is the radioactivity itself, 
which needs radiation shielding, radiation detectors and  
radiation monitors.1

“Another huge issue is around the immediate use provisions under 
USP <797>.” Ponto said. Those standards allow for no more than two 
needle punctures into the rubber septum of a drug vial. That is not 
compatible with the preparation of Tc-99m red blood cells (RBCs), 
which require more than three punctures.3

The disconnect was no more apparent than during the 2016 revision 
of USP <797>, when USP received “over 1,500 comments,” according 
to Green. USP ultimately responded by developing a new chapter: 
USP <825> Radiopharmaceuticals — Preparation, Compounding, 
Dispensing, and Repackaging. Created to address the specific needs 
of handling, storing and transporting both sterile and non-sterile 
radiopharmaceuticals, the new chapter will officially go into effect 
December 1, 2020.

“USP <825> is really needed, because the parameters for the safe 
preparation and handling of radiopharmaceuticals are truly different,” 
said Michael Ganio, Director of Pharmacy Practice and Quality for  
the Center on Medication Safety and Quality for the American  
Society of Health-System Pharmacists (ASHP). 

“Having a separate chapter just makes sense,” he said. “It sets the 
standards for any institution that wants to offer radiopharmaceuticals 
to its patients. <825> helps ensure the safety not only of patients,  
but also pharmacists and all healthcare workers. We take that 
seriously at ASHP: safety applies to everyone, not just our patients.  
It’s part of our very strong efforts to support the physical and  
mental well-being of practitioners — in this case, those who work 
with radiopharmaceuticals.” 

The new standard for success

What is USP?
The United States Pharmacopeial Convention (USP) is a scientific non-profit organization that sets standards for drug quality 
and safety used in more than 140 countries. By establishing processes that help define drug quality, USP strives to support 
positive patient outcomes.2
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The goal of developing USP <825> is to create the first set of 
standards unique to radiopharmaceuticals.4 An idea whose time has 
come, the development of USP <825> is widely supported in the 
nuclear medicine and nuclear pharmacy communities.6,7

“USP <825> incorporates the specific needs of nuclear pharmacies 
and nuclear medicine departments in hospitals and clinics, while 
providing the patient safety protection intended by USP <795> 
(nonsterile preparations) and USP <797> (sterile preparations),”  
said Patricia C. Kienle, Director of Accreditation and Medical Safety  
for Cardinal Health. She is also a member of the Expert Panel  
on Radiopharmaceuticals. 

“The nuclear community will be much more  
pleased with what’s in USP <825> because it’s  
specific to their requirements.”
Patricia C. Kienle, RPh, MPA, FASHP
Director, Accreditation and Medical Safety
Cardinal Health

She explained that USP <825> focuses on safety for patient and 
provider alike. “<797> is all about patient safety, stable and sterile 
preparation. <825> will have the same focus. The difference is 
addressing the heightened hazardous nature of handling radioactive 
materials — which once again reinforces the need for handling 
standards designed specifically for nuclear medicine departments 
and nuclear pharmacies. Following <825> standards should support 
and potentially improve the safety of providers,” she said.

Meeting the unique needs of nuclear medicine

“Creating <825> was the right move for USP. They 
listened to the concerns of the nuclear community 
and created a set of standards that supports their 
ability to be compliant, while protecting both 
compounder and the patient.”
Robert Campbell, PharmD
Director, Clinical Standards Interpretation Hospital/Ambulatory Programs 
Director, Medication Management
The Joint Commission

According to Campbell, compliance has been a significant issue  
in the past. “Joint Commission surveyors would see challenges with 
<797> compliance,” he said. “The chapter didn’t always fit with the 
unique needs of radiopharmaceuticals. It was a square peg in a round 
hole. For example, radiopharmaceuticals are used more quickly and 
more protection is needed to work with them.” 

“The Expert Panel’s goal was to take the existing USP <797> 
standards (that have been in effect since 2004) that were ill-fitting 
to nuclear medicine and make them fit. In some cases, the new USP 
<825> standards may not include some of the requirements included 
in the proposed revisions to <797>, based upon unique attributes 
of radiopharmaceuticals. For example, there won’t be a need for 
monthly environmental airborne monitoring, sampling and testing, 
because radiopharmaceuticals have short half-lives. They’re not 
going to be in storage for a long time.”  
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When USP <797> was undergoing revision in 2016, USP received 
many comments from across the nuclear medicine industry. The 
consensus was: “give us a new chapter.”

Here are just two examples of the comments received:

1. The Society of Nuclear Medicine and Molecular Imaging (SNMMI) 
published a white paper with these recommendations:7

• Delineate handling practices required for sterile 
radiopharmaceuticals.

• Create public standards for the preparation, compounding  
and dispensing of radiopharmaceuticals.

• Create a new USP chapter to establish specific standards  
for nuclear pharmacy.

2. Cardinal Health prepared a 65-page commentary. “We 
emphasized that <797> did not account for the unique  
nature of radiopharmaceuticals and that we needed a  
separate chapter,” Green said. 

After receiving so many comments during the 2016 revision  
process of USP <797>, in February 2017 the organization convened 
a one-day stakeholders’ workshop and listening session at its 
headquarters in Rockville, Maryland. USP invited a wide range of 
stakeholders involved in the nuclear pharmacy and nuclear medicine 
industries — including representatives from USP, FDA and SNMMI 

— and nuclear pharmacists from hospitals, commercial nuclear 
pharmacies and academic settings. 

Green was one of the invitees, who was asked, “Why is nuclear 
medicine different? Why should you get your own chapter?” The 
stakeholders provided several reasons:

• Short half-lives. As little as a few minutes or hours, as the  
material decays. Mathematically, you need to know how many 
units to put into the syringe so that there will be enough still there 
when the nuclear medicine technologist administers the dose.

• Remote handling. “Everyone else can directly handle the  
drugs they’re working with, but you can’t just grab a radioactive 
vial with your bare hands,” Green said. “You need to hold that  
vial with tongs or use remote manipulators.”

• The need for radiation shielding. Because all 
radiopharmaceuticals are radioactive, they need to be stored, 
handled and dispensed within the confines of shielding.

• The need for electronics. You obviously can’t see radiation;  
you have to use electronics within the sterile hood to detect  
it. So it’s a very computer dependent process.

How was USP <825> developed?

“We provided enough substantive examples to demonstrate why  
we needed our own chapter,” Green said. Ponto added, “At the  
end of the day-long session, participants were strongly in favor  
of creating a new chapter.”

Afterwards, USP held a series of internal discussions and ultimately 
agreed to develop a new general chapter, rather than amend USP 
<797>. “They felt it would be more beneficial to have a new chapter 
with positive statements about what to do, rather than exceptions 
regarding what not to do — which would have been the case had  
they simply amended <797>,” Ponto said.

Once the decision was made to proceed, USP created the Expert 
Panel on Radiopharmaceuticals to develop the standards that would 
become USP <825>. Panel applicants were a diverse group, including 
experts from hospital practice, centralized radiopharmacies and 
academia. Those selected to serve on the panel included centralized 
radiopharmacists, hospital nuclear pharmacists, a nuclear medicine 
technologist, USP (including those who had written USP <797>), 
Health Canada and U.S. FDA. “There was wide representation of 
nuclear pharmacy practice,” Ponto said.

The Expert Panel on Radiopharmaceuticals first convened in 
September 2017 under “a very tight, aggressive timeline,” Ponto 
said. The main reason was that the newest revision of <797> was 
already in process and would go into effect in December 2019. 
Radiopharmaceutical language from the previous version would  
be removed and replaced with, For radiopharmaceuticals, see  
USP <825>. “We had to have <825> ready when the new <797>  
would go into effect, because there could not be a gap where  
there were no standards.”

The final draft was developed in approximately 10 months and  
then was open for public comment until November 2018. “There 
were over 1,500 comments, and we went through each and  
every one,” Ponto said.
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How did the Expert Panel approach writing USP <825>?

The overarching goal was to balance radiation safety with traditional 
aseptic handling practices. “We started with <797> and used its 
language when possible and modified it where needed for radiation 
safety,” Ponto said.

In particular, there were aspects unique to radiopharmaceuticals 
which had to be included. One example is kit preparation. There’s 
no equivalent in <797>, because it addresses traditional and not 
radioactive drugs.

The expert panel expanded the title of USP <825> beyond the  
compounding focus of USP <797>. The members titled it Preparation, 
Compounding, Dispensing and Repackaging. So it is broader in its 
applicability than <797>.

“As much as possible, we always tried to harmonize 
and align with USP <797> so it would be more of 
a seamless transition from one chapter to the next. 
For environment issues, for example, <825> is nearly 
identical to <797>. We also tried to harmonize as 
much as possible with other applicable guidances 
from FDA, CDC, NRC and APhA.” 
James Ponto, MS, RPh, BCNP
Chief Nuclear Pharmacist
University of Iowa Hospitals and Clinics
Chair, USP Expert Panel on Radiopharmaceuticals 

And for those less informed than nuclear medicine practitioners on 
the unique needs of nuclear medicine — such as accreditation and 
board of pharmacy inspectors — USP <825> includes educational 
background materials. Among them are a glossary of 75 defined 
terms and discussions of radiation safety considerations, time, 
distance, shielding and contamination control.

“By taking this approach, USP <825> has become the most  
comprehensive resource for how to safely handle 
radiopharmaceuticals within the context of aseptic handling 
standards established by USP <797>. The key concept I always  
come back to is balancing radiation safety and aseptic handling,” 
Ponto said.

How will USP <825> impact nuclear medicine 
technologists and hospital DOPs?
Nuclear medicine technologists within hospitals and clinics

“Nuclear medicine professionals have been pushing the need for 
<825> saying, ‘As technologists, we seek clarity for what we have 
to do,’” Kienle said. Indeed, technologists should have a clear 
understanding of what’s required as they provide patients with 
nuclear medicine procedures as new therapeutic and diagnostic 
drugs become available.

“USP <797> doesn’t address the unique needs 
of radiopharmaceuticals. USP <825> can help 
technologists by providing more specific standards 
for working with today’s new, innovative 
radiopharmaceuticals.” 
Peggy Squires, BS, CNMT, FSNMMI-TS
Regional Area Manager
Cardinal Health

“Many technologists — particularly those who have been working 
for many years — may feel that <825> is unnecessary and that the 
procedures they have been following are fine. But this is a patient 
safety standard. You have been under <797> since 2004. <825> better 
defines the practices and allows for what you’ve been doing all along, 
such as exceeding two needle punctures when preparing RBCs. 

How will the new standards impact the training of new  
nuclear medicine technologists?

“USP <825> will drive more compliance with safety standards,  
which I think is always important for new people entering the 
field,” said Sarah Frye, MBA, CCRP, CNMT, PET, Assistant Professor, 
Department of Clinical Health Sciences at Saint Louis University  
in St. Louis, Missouri.

Another impact Frye sees is in how the working relationship  
between nuclear pharmacists and technologists will change. “In  
the past, technologists would often fill in and perform pharmacist 
tasks in the hot lab. <825> doesn’t prevent this; there will just be  
a heavier line between pharmacy and technologist. There will  
be less crossover now.”

As a result, students will spend less time in the hot lab as part of  
their education and more time elsewhere, such as the CT and PET 
labs. “Radiopharmacy classes will become more theory based, so 
students will need to retain facts instead of learning and applying 
them in practice. This will change the way we teach.

“I do not necessarily think this is a bad thing. But as a technologist 
educator, I am worried that students will not have an appreciation  
for all the work pharmacists have to do to provide us with doses. 
Many students seem to respond better when they can apply  
theory in practice at the clinic. With less radiopharmacy in the  
clinic, students will have less time to apply their knowledge.”
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Directors of Pharmacy (DOPs)

While the vast majority of DOPs are not trained on 
radiopharmaceuticals or licensed as nuclear pharmacists, DOPs  
are responsible for all of the medications used in the hospital 
nuclear medicine department and must be aware of the new  
<825> standards to make sure they’re met. 

Because promoting medication safety is a primary objective of 
DOPs, USP <825> will provide new clarity on how to succeed in the 
nuclear medicine department. “<825> puts a much more robust 
framework around how to protect nuclear medicine professionals 

— more than just the few paragraphs in <797>,” Ganio said. “<825> 
provides much more clarity and additional guidance on what to do.”

Campbell added, “Directors of pharmacy have a lot of competing 
priorities, such as monitoring drug shortages and addressing EMR 
challenges. DOPs may not always know what’s going on in the hot 
lab, and a lack of communication is the #1 reason for error. DOPs 
should make <825> compliance an organizational priority and get 
other key stakeholders involved, such as infection control,  
radiology and director of facilities.”

According to Kienle, DOPs can help support compliance by  
answering several questions:

USP <825>

The new standards should provide key benefits across the continuum of care

Industry
Providing education to 

regulators and accreditation 
organizations.

Hospitals and clinics
Outlining specific standards to 

help manage clinical care.

Providers 
Allowing providers to 

spend less time interpreting 
standards and more time  

with their patients.

Patients
Giving patients confidence 

they are getting quality 
radiopharmaceuticals which  
will help ensure their safety.

• Are any radiopharmaceuticals prepared in-house? If so, how 
should you develop written standard operating procedures (SOPs) 
to ensure patient safety, comply with USP <825> and promote 
optimal patient outcomes?

• If a contracted nuclear pharmacy service provider is used for 
radiopharmaceuticals, what is the process to review its compliance 
with USP <825>?

• How are radiopharmaceuticals delivered and stored? This should 
be defined within your SOPs.

• Who has access to the hot lab? Does it include the contracted 
radiopharmaceutical provider?

“We’ve been telling DOPs this is coming,” Kienle said. “Hospital 
administration also needs to be aware that the nuclear medicine 
department needs to fulfill many of the same responsibilities that 
the hospital pharmacy has. Those big yellow radiation signs that say 
CAUTION have kept a lot of people away from the nuclear medicine 
department for decades.” Finally, it’s time to open that door.
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Compliance with USP <825> will depend on the role the 
nuclear medicine department plays in the preparation of the 
radiopharmaceuticals themselves.

If your nuclear medicine department receives radiopharmaceuticals 
as patient-ready doses from a contracted provider, some USP <825> 
standards will not directly apply to your facility because USP <825> 
does not apply to the administration of radiopharmaceuticals.4

But if you’re receiving bulk isotope and making your own 
radiopharmaceuticals onsite, then USP <825> will provide standards 
for those activities.5 “Because the vast majority of preparation done 
in the lab is for ‘immediate use,’ we wanted to have quite extensive 
and explicit information on compliance. It is an important part of the 
chapter,” Ponto said.

For example, if you currently do after-hours preparation for 
emergency situations, then immediate use standards for counter  
top preparation apply.5 Essentially, that means preparing one dose  
for one patient,5 performing quality control on the drug,9 using it 
within a one-hour period and then discarding the balance. 5 Because  
it was made in a non-sterile (countertop) environment, you can’t  
keep the drug for use with another patient later.5

As an efficiency consideration for immediate use in a nuclear 
medicine department instead of receiving one vial of bulk isotope for 
the night, a nuclear medicine department could ask its contracted 
provider to prepare the same volume in one or more syringes.5 One 
syringe can be used under the immediate use standards and not 
potentially waste the balance of a vial of bulk isotope.5

For multiple doses for several patients over a longer time period in 
a nuclear medicine department, there are additional requirements, 
such as needing a sterile hood, proper training, environmental 
sampling and so on.10 Pharmaceuticals that are not radioactive will 
still need to meet the standards of USP <797> Sterile Preparations 
and USP <795> Non-sterile Preparations.4  

Pharmaceuticals that are not radioactive will still need to meet the 
standards of USP <797> Sterile Preparations and USP <795> Non-
sterile Preparations.

The bottom line: take a look at the drug handling procedures  
your nuclear medicine department performs now. What would  
you like them to be, under USP <825> standards? Then, based on 
those standards, you may need to reevaluate your current drug 
handling procedures. Your contracted provider may serve as a 
resource as you determine how best to meet your objectives 
while complying with USP <825> standards.

What can you do to prepare your nuclear medicine department for compliance  
with the standards in USP <825>?

6
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Take these three steps now

1 Become familiar with the final chapter, published 
in June 2019.

Accreditation organizations recognize 
hospital pharmacies as having oversight 
responsibility for the use of all drugs, 
including radiopharmaceuticals.

Hospital pharmacists already have deep 
USP experience, working to maintain 
compliance with USP <795> (non-
sterile pharmaceutical compounding), 
USP <797> (sterile pharmaceutical 
compounding) and USP <800> 
(hazardous drug compounding). 

“Directors of Pharmacy are experts in 
compounding and responsible for all 
medication use in the institution,” Green 
said. “Your hospital pharmacy department 
will be your allies as your nuclear 
medicine department prepares for <825>. 

“What are you required to do, what are  
you doing currently and where are the 
gaps?” Green said.

Campbell agrees: “Find out what you’re 
doing today and where you’re doing 
it. Information is key. Following a Joint 
Commission survey, pharmacy leaders 
will sometimes discover that high risk 
activities were occurring that they didn’t 
know about. Get the landscape of what’s 
happening now, including the people, 
products and environment involved.  
Then you’ll know what needs to be  
done to be compliant with <825>.”

2 Perform a gap analysis.
Determine how compliant you are with USP <825> today and what steps are needed 
to become fully compliant before December 1, 2020. 

Kienle adds that collaboration is essential 
during this evaluation. “Recognition and 
involvement by hospital administration 
is important,” she said. Include key 
stakeholders such as risk management, 
chief of imaging, chief nuclear medicine 
technologist and the DOP. “Get them 
together and take a critical look at such 
things as facility design. Most of the 
time, the space allocated to the nuclear 
medicine department is small, which can 
have an impact on working efficiently and 
safely. Other good places to start are the 
documented competency of staff and 
infection control practices — including 
how blood products are handled.”

Applying USP <825> standards may 
change protocols used in the past 
for both imaging and the hot lab 
— including how to prepare doses, 
make kits and handle functions in 
the hot lab. 

Facilities will need to assess needs 
for additional internal resources 
needed to accomplish any 
necessary changes.

3 Turn to your hospital pharmacy and DOP for help.
They can help with documentation, 
updating equipment and procedures 
and more.” 

Ganio added: “While directors of 
pharmacy likely aren’t nuclear medicine 
experts themselves, they can seek out 
assistance from someone on staff who 
is, to begin implementation. This is 
the same approach they would take 
with <797>, seeking out an expert in 
compounding — or in the case of <800>, 
an expert with hazardous drugs.”
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Cardinal Health stands ready to help.
Contact your local nuclear pharmacy for more information.

With the introduction of USP <825>, regulatory authorities may be 
placing more scrutiny on the nuclear medicine department.4 “The 
impact will be felt to that department,” Green said. “Regulators likely 
will be visiting there to assess USP <825> compliance.”

Centers for Medicare and Medicaid Services (CMS)
CMS Conditions of Participation already requires compliance with 
USP <797> for providers to qualify for reimbursement.8 Because the 
new <797> will refer nuclear medicine professionals to USP <825>, 
CMS will require them to follow <825> as well.8 “Compliance with USP 
<825> will in fact help protect reimbursements,” Ganio said. 

To help monitor compliance, CMS will work with accrediting  
bodies that visit nuclear medicine departments, including  
The Joint Commission.8

How will regulatory authorities react to USP <825>?
The Joint Commission

“At The Joint Commission, we know that you can’t assume a good 
policy will drive good practice. You need to go see if the policy is 
being followed and staff are being compliant,” Campbell said.

State Boards of Pharmacy
“State boards of pharmacy have been wanting nuclear medicine  
to have its own standards” Ponto said. Kienle added, “Many 
state boards adopted USP <797> as part of its standards for 
radiopharmaceuticals. With the adoption of USP <825>, each state 
board of pharmacy will handle this per its own regulations.” 

The next step

As you prepare for compliance, perform a gap analysis to compare current practices with what is required under 
USP <825>. Cardinal Health can be a resource as you work to develop your strategy — whether you plan to handle 
radiopharmaceuticals internally or rely instead on your contracted provider for unit doses. 

To start, you can visit cardinalhealth.com/usp825 for such tools as:

• Current list of FDA-approved radiopharmaceuticals and their contraindications, to help ensure your hospital or health 
system’s formulary is up-to-date and that your department is using only FDA-approved radiopharmaceuticals. 

• Frequently asked questions for both a director of pharmacy (DOP) and the nuclear medicine department, to better 
understand how USP <825> will impact the DOP’s oversight of the nuclear medicine department.

Disclaimer: This document is intended for general background informational purposes only and is not intended as legal 
or compliance advice. Individual statements quoted do not necessarily reflect the views of Cardinal Health. Each individual 
or entity should consult with its own respective advisors to determine its own interpretation of USP <825> and any other 
compliance matters applicable to its business.
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