COMMONWEALTH OF VIRGINIA
Meeting of the Board of Pharmacy

Perimeter Center, 9960 Mayland Dr., Second Floor (804) 367-4456 (Tel)
Richmond, Virginia 23230 (804) 527-4472(Fax)

Tentative Agenda of Meeting
" Regulation Committee for Automated Counting Devices, Automated
Dispensing Devices, and Definition of “Low Volume”

November 29, 2011
1:00pm — 5:00pm

TOPIC PAGE(S)

Call to Order: Ellen Shinaberry, Committee Chairman
¢ Welcome and Introductions
¢ Reading of emergency evacuation script
¢ Approval of Agenda

Call for public comment: The Board will not receive comment on any
regulation process for which a public comment period has closed or any

pending disciplinary matters. The Board will receive comments on specific
topics on this agenda at the time the matter is taken up by the Board.

Discuss current “run dry” requirement for automated counting devices 1-5
in Regulation 18VAC110-20-355C

Identify possible changes to Regulation 18VAC110-20-490 regarding 6-32
automated dispensing devices

Discuss need for “low volume” definition 33-74

Adjourn: The committee will adjourn at approximately 5pm.

*The Committee will have a working lunch at 1pm.



Run Dry Requirement for Automated
Counting Devices




Virginia Board of Pharmacy Minutes - DRAFT

September 20, 2011

* Review “Run Dry”
Requirement for
Automated Counting
Devices:

Motion:

Ms. Juran reported that Delegate Chris Jones had indicated in a
recent conversation with her that the “run dry” requirement in
Regulation 18VAC  110-20-355 may currently be overly
burdensome. He explained to Ms, Juran that there is an increasing
trend to use automated counting devices to more secur@ly store
certain slow-moving drugs which do not inherently eﬁlpty fom the
bin every sixty days. Ms. Juran stated she re;wewed the other
states regulations for automated counting devices and neine had a
“run dry” requirement. Alan Friedman :re; _eséntmg Kaiser
Permanente addressed the Board with his, concefns for the
regulation. coun:hng devxces tely on
gravity to empty the device to ensmie the ﬁxst drug in” is the “first
drug out”, unlike the baker cells us ed in past when the “run dry”

requirement was put in pi He beheves the “run dry”

requirement is no longer necessary and. the Board should consider
either eliminating the requzrement or requiring an annual “run dry”.

The Board voted unam' .:ously to refer the review of the “run
dry” reqmreme' Jn Regulation 18VAC 110-20-355 to the

regulation ct)mm:ttee and for it to collect further information
for cons1deratlon by fhe Board. (motion by Munden, second by
Rhodes)




18VAC110-20-355. Pharmacy repackaging of drug; records required; labeling
requirements.

C. Pharmacies using automated counting devices or dispensers in which drugs are removed from
manufacturer’s original packaging and placed in bulk bins shall comply with the following

requirements:

1. A bin filling record shall be maintained, manuaﬂy or in a computerized record for a period of one
year from the date of filling from which information can be readily retrieved, for each bin including;

a. The drug name and strength, if any;
b. The name of the manufacturer or distributor;

¢. Manufacturer’s contro! or lot number(s) and expiration date for all lots placed into the bin at the
time of filling;

d. Any assigned lot number;

e. An expiration date determined according to USP guidelines for repackaging;
f. The date of filling; and

g. The pharmacist’s initials verifying the accuracy of the process.

2. If more than one lot is added to a bin at the same time, the lot which expires first shall be used to
determine the expiration date if shorter than a calculated date based on USP guidelines.

3. Each bin shall be labeled in such a manner as to cross-reference the information on the filling
record with the correct expiration date,




RESEARCH - “Run Dry” Requirement

* Surveyed inspectors to determine types of automated counting devices seen in practice ~
Scriptpro, Parata, Innovation, and Yuyama.

ScriptPro
o Technology resembles a rectangle with an agitator at one end that spins and kicks tablets
out in a more horizontal direction, unlike gravity-based that runs top to bottom
¢ Launched first device around 1996
¢ Spoke with Derrick Cunningham at Scriptpro & he stated:
o no current technology could guarantee first in, first out
o devices allows for scanning stock bottle and manual entry to lot number and
expiration date
© has ability to create a cell run dry report and can set reminder per state
requirement or company policy

Parata
e launched approximately 2003
e uses air-compressed technology
» has not returned Board’s call; f/u email sent

Innovation Smaricabinet
¢ Jaunched approximately in 2002
o has not returned Board’s call; f/u email sent

Yuyama
e has not returned Board’s call; f/u email sent

Kirby Lester
» spoke with Mike Stotz

o launched in January 2010

o mno clients currently in Virginia; closest clients in DC, SC, GA, NY, and NJ

o pills fall into vertical slots and spin around, gravity system, pills move in a
downward direction and forcibly ejected

o did not believe any current technology could assure first in, first out but believed
a top to bottom direction flow could improve chances

A search of NAPLAW did not reveal any other states with a “run dry” requirement, however, not
all states allow the mixing of lot numbers.

9/20/11- Alan Friedman with Kaiser Permanente recommended the Board either eliminate the
requirement or amend to require run dry annually.




11/18/11 — Caroline Juran spoke with Delegate Chris Jones who believes it is reasonable to at
least extend the run dry requirement to every 6 months.

Possible Discussion Questions:

Does current technology assure first in, first out?

Does the concern for expired tablets inadvertently staying in the device bin longer than
expected remain?

Is it reasonable to believe that the bin will inherently run dry within 6 months or 12
months and therefore, lessen the currently perceived burden for manually emptying the
bin of slow-movers?

Possible Options for Committee:

Recommend to full board that no change to the current regulation is necessary.

Recommend to full board to extend allowance for performing a “run dry” to every 6
months or some other period of time when individual bin of automated counting device

. contains mixed lots,

Recommend to full board to eliminate requirement for performing a “run dry” when
individual bin of automated counting device contains mixed lots.




Automated Dispensing Devices




COMMONWEALTH OF VIRGINIA
Board of Health Professions

|

9960 Mayland Drive, Suite 300 (804) 367-4603 (Tel)
Richmond, Virginia 23233-1463 (804) 527-4466 (Fax)

Petition for Rule-making

The Code of Virginia (§ 2.2-4007) and the Public Participation Guidelines of this board require a person who wishes fo petition the board to
devefop a new regulation or amend an existing regulation to provide certain information. Within 1 4 days of receiving a vafid pefition, the
board will notify the petitioner and send a nofice to the Register of Regulations identifying the petitioner, the nature of the request and the
plan for responding fo the petition. Following publication of the pefition in the Register, a 21-day comment period will begin fo allow wriften
comment on the pefition. Within 90 days after the comment period, the board will issue a written decision on the petition.

|[ Please provide the information requested below. (Printor Type) T T ]
Petitioner's fuli name (Last, First, Middle initial, Suffix,) -
Fuller, Courtney M.

! Street Address Area Code and Telephone Number
3008 Rugby Road | 804-358-9577

| City - State | Zip Code '
Richmond ' VA 2321
Email Address (optional) Fax (optional) '
Courtney fuller@hcahealthcare.com ,

Respond to the following questions:
1. What regulation are you petitioning the board o amend? Please state the title of the regulation and the section/sections you want the
il board to consider amending. . ‘ )
18VAC110-20-490 - Automated devices for dispensing and administration of drugs.
*5. Automated dispensing devices shall be inspected monthiy by pharmacy personnel to verify proper storage, proper location of
drugs within the device, expiration dates, the security of drugs and validity of access codes.” I

"

2. Please summarize the substance of the change you are requesting and state the rationale or purpose for the new or amended rule.
Propose an amended rule allowing for a complete inspection of automated devices under the above mentioned regufation to be waived
under certain circumstances as follows: :
e The automated dispensing device is capable and is set to automatically identify and isofate the location of each drug within the
device by barcode identification, thereby automatically verifying proper location. A report can be provided verifying such settings.

i « Proper sforage is verified electronically by devices that are capable of continuous temperature tracking of refrigerated storage, with

documented temperature ranges, variance, and resolution,

Expiration dates are automatically tracked by automated devices that are equipped with such capability, eliminating the need to
access each individual location each month for manual date auditing. Proactive reporting aliows for replacenient of expiring
products prior o their expiry.

Security of drugs is automatically verified by electronic detection of cabinet, drawer, and pocket malfunctions and faflures and is a !

_ continuous process. These are reviewed and corrected as they occur in order for the device to operate; the default in the event of
i stich fellures is to lock out any further operation. There are reports available to review mechanical errors related to such erors.
Access codes may be verified by a "BiolD" system utilizing fingerprint as the “pass code™ after initial log-on in order to eliminate
sharing or theft of pass codes. BiolD can automatically be verified in the system settings as a default,
Automation has been designed and updated to improve drug storage, security, and safety, while streamlining work processes and
increasing efficiencies. The above stated advancements in technology easily and automatically accommodate these currently manual "
|| processes.




3. State the legal authority of the board to take the action requested. In general, the legal authority for the adoption of regulations by the
board is found in § 54.1-2400 of the Code of Virginia. If there is other legal authority for promulgation of a regulation, please provide
that Code reference.

Signature: Date:
Courtney M. Fuller 16 May 2011




COMMONWEALTH OF VIRGINIA
Board of Pharmacy

9960 Mayland Drive, Suite 300 (804) 367-4456 (Tel)
Richmond, Virginia 23233-1463 (804) 527-4472 (Fax)

Petition for Rule-making

The Code of Virginia (§ 2.2-4007) and the Public Participation Guidelines of this board require & person who wishes fo petition the board fo
develop a new regulation or amend an existing regulation to provide cerfain information. Within 14 days of receiving a valid pefition, the
board will notify the petitioner and send a notice to the Register of Regulations identifying the pefitioner, the natura of the request and the
plan for responding to the pefition. Following publication of the pelition in the Register, a 21-dey comment period will begin to allow written
comment on the petition. Within 90 days after the comment period, the board will issue a written decision on the petition.

Please provide the information requested below. (Print or Type)
Petitioner's full name (Last, First, Middle initial, Suffix,)
f Dunavant; KarenL. _

Stroat Address ' Araa Code and Telephone Number
10705 Burr Oak Way 703-250-5236

" City State Zlp Cade
Burke | VA 22015
Emall Address {optional} Fax {optiona)

|: Karen.dunavant@hcahealthcare.com

Respond to E'—g?ollowmg questions: 1

1. What regulation are you pefitioning the board to amend? Pleass state the tile of the regulation and the section/sections you want the
board to consider amending.

18VAC110-20-490 Automated devices for dispensing and administration of drugé

Section 5 |
2, Please summarize the substance of the change you are requesting and state the rafionale or purpose for the new or amended rule.
Please consider changing the audit process and/or parameters decrease the amount of time required to comply with monthly controfied
substance audits. Section 5 should allow for hospitals with access to software that analyzes automated dispensing machine transactions

|1 (examples: RxAuditor, Pandara, efc) to bypass parts of the manual reconciliation process, Hospitals would stilt need to manually review

dverrides to ensure there was a doctor’s order or any machine that was not on Profile mode (where doctor's orders automatically cross
from the hospital's clinical system into the Automated Dispensing Machine). _

{] Utilizing RxAuditor reports ~ the hospital was able to identify 4 possible diverters off of 1 report covering a month's transactions. Ufilizing
| the'method set forward in the regulations, these 4 possible diverters would not have been identified as quickly, because the audit only
covers 24 hours and 3 of the employees wera part-ime/pm. The current process set forth by the regulation requires about 48 man-hours
every month with fitle or no result. The RxAuditor reports quickly identified people outside of the norm compared fo their peers on the

| same nursing urit - the narrowed investigations still took time (2bout 8 hours per employee or 32 man-hours) but the results speak for
themselves.

3. State the legal authority of the board to take the action requested. In general, the legal authority for the adoption of regulations by the
board is found in § 54.1-2400 of the Code of Virginia. If there Is other legal authority for promulgation of a regulation, please provide
that Code reference.§ 54.1-3404, Inventories of controlled substances required of certain persons; contents and form of
record,

 Signature; é{wﬂ Q M—' Date: 5 /, 2 // l

———




COMMONWEALTH OF VIRGINIA "
Board of Health Professions

w; 9960 Mayland Drive, Suite 300 (804) 367-4603 (Tel)
Richmond, Virginia 23233-1463 (804) 527-4466 (Fax) |

Petition for Rule-making

The Code of Virginia (§ 2.2-4007) and the Public Participation Guidefines of this board require a person who wishes to petition the board to
develop a new regulafion or amend an existing regulation fo provide certain information. Within 14 days of receiving a valid petition, the
board will notify the pefitioner and send a notice to the Register of Regulations identifying the pefitioner, the nature of the request and the
plan for responding to the petition. Folfowing publication of the petition in the Register, a 21-day comment period will begin fo allow written
comment on the petition. Within 90 days after the comment period, the board will issue a written dacision on the petition.

s b i

Please provide the information req"t'x'ested below. (Print or Type)

Peﬁ_tianer’s full name (Last, First, Middla initial, Suffix,)
Annette Basler Refchanbaugh

Strest Address ‘ o Area Code and Telephone Number
5360 Ashleigh Rd . 703-689-9036

£
City - ’ ‘State Zip Code
Fairfax VA 22030
Emall Address {optional) | Fax {optional)
Annetts.Reichenbaugh@hcahealthcare.com 703-689-9110

- s Y rma————"

Respond to the following questions:

1. What regulation are you petitioning the board fo amend? Please state the title of the regulation and the section/sections you want
~ the board to consider amending.

18VAC110-20-490. Automated devices for dispensing and administration of drugs.

Seclion 5

5.a - covers reconciliation of all quantities of Schedule Il thru V

5.b - covers each device per month all patients for a time period of not less than 24 consecutive hours,

e

2. Please summarize the substance of the change you are requesting and state the rationale or purpose for the new or amended rule.

1). Irecommend reviewing the overrides dally looking for trends
2). Utilize Rx Auditor report to determine if a focus review Is necessary . . . Based on specific criteria,
3). Perform afocused review '




W:S State the legal authority of the board {0 take the action requested. In generai the legal authority for the adoption of regulations by the
‘board is found in § 54.1-2400 of the Code of Virginia. If there is other legal authority for promulgation of a regulation, please provide
. that Code reference.

" None

Signature: : . Date: May 16, 2011
Annette Basler Reichenbaugh @4@2&) MJ W




Townhall Comments on Petitions for Rulemaking

Automated Dispensing Devices

Commenter: Mary Scott Garrett Parham'[}octors’ Hospital ¥
{ fully support this change Technology has become so rnuch more sophlsticated that exp:ratlon dates

are readily retrievable’ and’ probiems with drawers ldentlﬂed via automat:c notifi cat:on on the cablnet wuth error
messages ont he main consgole. There is litfle need for monthly review by the pharmacy ‘staff.

| 6/20/11
' 17655
Commenter Joe Clezkowskr Dsrector of Pharmaoy, LersGale Medxcal Center* S

I support the proposed reguianon amendment for the followmg reaons

1. Hospltai pharmames have quahty control systems in place to: took for many of the same ;tems that are:
reguired: by the Board in 18VAC 110-20-490; -However, it is rare that these: quality control audits. must be done
monthly, since variance is unusual.. While I agree that these audits are. important and'necessary, roqwnng that -
thie audits be performed monthly is ttme consummg, and takeés: away time that could: be usod for other more
produotlve actmtaes ' _ _ R R S

2. Specifi caiiy, 18VAC 110«20 490 5 requ:res monthly audits for 5 ltems that are actuatiy rewewed by vxrtue of.
the'very use of the machines: Outdated drugs, location of drugs wathm the device, etc., are vital. components of
the:drug delivery system, and miust be part of the day-fo-day operation of the: department It would be more
useful for the Board to:-know that the drug' distrlbutson system addresses thesé'items on an ongomg bas:s than
to see the results of monthly audlts _

I h,ope the Board will consider revising these requiremérit's,f

6/21M11

S . 17658
Commenter'-Anita'Atkins- CJIW Medical C'eh‘ter—-aJW Campus * - :

Automated D;spensmg Cabmets in Hosmtals

| fully support the changes proposed for the regutatuon Automation offers mechamsms for exp:ratlon dates to
be monitored, security to remain in tact, and-ability to run audit reports as needed.

6/28/11
n o 17665
Commenter: Karéen Dunavant, .Reston'HOSpital Center * e

Comment on: Petmon for change to Automated DlSpensmg Cab:net requ:rements

| fully support a- ohange in 18VACT10~20 490 sec’uon 5. The current process takes 40 to 60 man~hours each -
month to complete all audits réquired and does’ not identify possible diversion effectively. .

Usinga reconciliation softwaire program simifar to RxAuditor, Pandora or others a 24~hour audit of all
transactions for controlled substances becomes obsolete. These programs show statistical analysis over a
month. Usingthe process set'by the regulation, identifying possible diversion was hit or miss. -Using




RxAuditor, we can identify specific employees to audit based on peer-to-peer comparisions of use for their unit,
This'is a more effectlve use of the auditors time' and addresses the dwerswn concams .

Comhane this with a fac:hty usmg their ADC on “prof’ jle" mode where a phennac;st must énter the order mto tbe
hospital's Clinical System before the drug is availablé to-the nurse {order verifi ication). The use of Coritrolled
Substance perpetual inventory management sysfems (i.e. Cll-Safe; NarcStation, ett) where issues remain
apen until appropriately stocked into the receiving ADC (narrowing the focus of audits for 1ssuefrestock)
Overrides dnd Open Dlscrepanmes may be rewewed easzly and in a mare tlmely manner

Thank you for your coas;deratlon

6/28/11
' . 17666
Commenter: Karen Dunavani, Reston Hospital-Center * ,

Comment on: Petitzon for change to. Automated Dlspensmg Cabinet requzrements

1 fully supporta change in 18VAC1 10-20- 490 section 5. The current process takes 40 to 60 man- hours each :
manth to complete all audits reqmred and dc:es not ldentxfy possable diversion- effectivety

Using a reconc:!latlon software program s:mliar to RxAudltor Pandora or others -a 24—hour aud:t of all
trarisactions: for.confrolied substances becomes obsolete; These programs show. statistical analysis. overa .-
month: Usmg the prccess set by the’ regu[atson ‘jdentifying possxbie diversion was hit or miss, ‘Using = -
RxAuditor, we can identify specific employees to aludit based on peerito:peer’ compansxons of use’ for thelr umt
Thisis a more effectwe use of the audntors tlme and addresses the dwersmn concerns e PSS o

Comb ne this with a facility usmg thelr ADC on "pmf‘ Ie mode where a pharmaelst must enter the order mto the
hospital's Clinical System before the drig is available to the nurse (order- verification).” The use of Controlfed
Substance perpetual inventory managément systems (i.e. CiH-Safé, NarcStation; etc) where issues remain:
open until appropriately stocked into'the receiving ADC (narrowing the foous of audits for :ssue!restock)
Overrides: and Open Discrepancies may be reviewed eassiy andj ina more tsmely manner.

Thank you for your consideration,

77111
N ‘ : o 17682
Commenter-' Dana H. Anderson, Virginia Hospital Center *

Comment on Petition. for change to Automated Dispensing Cabmets

| fully support a change in 18VAC110- 20 490 section 5. My faciiity has 72 unique ADC Iocations and requires
-a full time pharmacy employee to perform the 24 hour audits. These audits are hot an efféctive method of
identifying potential diversion as the audit is a 24 hour snap shot within a months worth: of actmty

I currently utilize a program that does statistical analysis on controlled substance activity over a 30 day perlod
This statistical report identifies specific employees for each unigue location and compares activity peer-to-peer,
This is an efficient and effective process and reviews a broader time frame to identify potential diversion.

In addition; orders are reviewed by a pharmacist and entered into the electronic MAR prior fo the end user
having accéss to the medication. The use of a Controlled Substance perpetuai mventory management system
provides additional safe guards for potential diversion review. ; -

| appreciate your consideration of this petition.

717
17683




Commenter: Michael Nyame-Mireku, Virgina Hospital Center *
Commebt on Petition for change to Au‘tomatéd Dispensing Cabinet-requiremen'ts :

I am completely in sbpport of changihg 18VAC1 10«20-490 section 5. With | mcreasmg use of eMAR CPOE, and’
other third party monitoring programs, users could effectively and efficiently be tracked znd monitored. C2 Safe
now allows perpetual inventory of controlled substances with easy electronic auditing. ‘

The number of Pyxis machines bemg used in hospitals have sncreased s&gmf” canﬂy, reqmrmg szgnlf icant
resources fo keep up Wlth the paper auditing. -

| appreciate your consader.atron of this petition,

717111
17684
Commenter: Noel Hodges HCA Vlrguma -

18VACH 0-20-490

lamin full suppbrt to change 1BVAC110-2{}-4QD section 5. The current process takes va!uabie pharmamst |
man- ~hours each manth that cou!d be used to promote patxent care. : ‘

The manual audits requcred are not the most effecbve or efficient way to 1dent;fy possnb!e dwersuon Usmg a

reconciliation software program (i.e: RxAuditor, Fandora) quickly provides.an audit of all transactions for

controlled substances: These prograrns shiow statistical analysis for each user and medication,: Usmg such a
system, pharmacres can |dent|fy specxf ic employees to audtt basedon peer-to-peaer comparlsons '

Thank you for.your cons;deratlon

771
L o - T 17685
Comnienter: Margaret Rowe Fauquier Health * : .

Proposed change rft auditing ADD's on a'monthly basis

- 1 would like to add my voice to those who have already commented in favor of this change 1 feel that the
process of performing these audits consumes valuable resources with very little to show for the effort in termis
of uncovering diversion. Systems such as Pandora or RxAuditor provide much more: powerful and statistically
relevant data for us. : : AR T :

Thank youl

TITHA
' o 17686
Commenter: Margaret Rowe Fauquier Health *

Proposed change rit auditing ADD's on a fonthly basis

F would like to add my voice to those who have already commented in favor of this change E feal that the
process of performing these audits consumes valuable resources with very little to show for the effort In terms
of uncovering diversion. Systems such as Pandora or RxAuditor prcwde much more powerful and statlsticaiiy
relevant data for us.




Thank you!

7I7TH
. 17688
Commenter: Deborah Smith, PharmD, Director of Pharmacy, LewisGale Montgomery * :

Conmderatron of Automated Dlspensmg Audit.

As a longterm Pharmacist who has worked in avariety of settings | have had the opportumty to-explore the
potential requirements of the monthly audits as currently outlined.

In the face of diverse checks and balances in place provided by-automated dispensing cabmets daily as well
as services such as RX Auditor, | find the additional auditing currently in the regs duplicative and tabor-intense.
In addition reports such as Compare within PYXIS as well as daily all station reports for controlled substances
we have capabilily fo afready do this process oh @ prospectwe basis in our daily funot;ons

I am happy to expand upon this should additional mformatuon be required.

[ therefore respectively reqUESt consideration to consider this audit’ requ:rement a hm:tataon rather than
enhancement of momtormg ln the face of current automation as weknow it in pharmacy practlce s

Thank you for your oons:dera’uon

7/8/11
: 17692
Commenter: Frederik Friis

Comment on Petition: for change to Automated Dispensing Cabinet requu'ements (Like Mr Caren
donavan)

I agree-with you Mr Caren donavan, i think | fully support a change in 18VAC110-20-490 section
5. The current process takes 40 to 60 man-hours each month to complete all ‘audits required .
and does not identify possible diversion effectively.

Using a reconciliation software program similar to- RxAuditor, Pandora or others a 24-hour
audit of all transactions for controlled substances becomes obsolete. These programs show
statistical analysis over a month. - Using the process set by the regulation, identifying possible
diversion was hit or miss. Using RxAuditor, we can identify specific employees to audit based
on peer-to-peer comparisions of use for their unit. This is a more effective use of the auditors
time and addresses the diversion concemns.

Combine this with a facility using their ADC on "profile" mode, where a pharmacist must enter
the order into the hospital's Clinical System before the drug is available to the nurse (order -
verification). The use of Controlled Substance perpetual inventory management systems (Le.
CllI-Safe; NarcStation, etc) where issues remain open until appropriately stocked into the
receiving ADC (narrowing the focus of audits for issue/restock). Overrides and Open
Discrepancies may be reviewed easily and in a more timely manner.

Thank you for your consideration.

Makeityourring Diamond Engagement Rings

e




Form: TH-01

10/16
Virginia
Regulatory
Town Hall
" —— townhail virginia,gov

Agency name | Board of Pharmacy, Department of Health Professions

Virginia Administrative Code | 18VAC110-20-10 et seq.
{(VAC) citation

Regulation title | Regulations Governing the Practice of Pharmacy

Action title | Modifications to requirements for automated dispensing devices
Date this document prepared | 9/23/11

This information is required for executive branch review and the Virginia Registrar of Regulations, pursuant to the
Virginia Administrative Process Act (APA), Executive Orders 14 (2010) and 58 (1999), and the Virginia Register
Form, Style, and Procedure Manual.

Flease describe the subject matter and intent of the planned regulatory action. Also include a brief
explanation of the need for and the goals of the new or amended regulation.

The Board of Pharmacy received three petitions for rulemaking from hospital pharmacists
requesting an amendment to #5 of section 490 in Chapter 20, which provides requirements for
automated devices for dispensing and administration of drugs, The petitioners requested less
burdensome requirements for verification of storage, location, expiration dates, drug security and
validity of access codes.

While the Board agreed that the petition was reasonable and the specific requirements in #5 may
need to be modified for consistency with current technology, it concluded that all of section 490
should be examined for possible amendments that would ensure drug security and integrity but
would make compliance less burdensome.

Please identify the state and/or federal legal authority to promulgate this proposed regulation, including
(1) the most relevant law and/or regulation, including Code of Virginia citation and General Assembly
chapter number(s), if applicable, and (2} promulgating entity, i.e., agency, board, or person. Describe the
fegal authority and the extent to which the authority is mandatory or discretionary.




Town Hail Agency Background Document Form: TH- 01

Regulations are promulgated under the general authority of Chapter 24 of Title 54.1 of the Code of
Virginia. Section 54.1-2400, which provides the Board of Pharmacy the authority to promuigate
regulations:

§ 54.1-2400 -General poWers and duties of health regulatory boards
The general powers and duties of health regulatory boards shall be:

6. To promulgate regulations in accordance with the Administrative Process Act (8§ 9-6.14:1 et
seq.) which are reasonable and necessary to administer effectively the regulatory system. Such
regulations shall not conflict with the purposes and intent of this chapter or of Chapter 1 (§ 54.1-
100 et seq.) and Chapter 25 (§ 34.1-2500 et seq.) of this title. ...

The specific statutory authority for the Board of Pharmacy to regulate the practice of pharmacy
including regulations pertaining to the safety and integrity of drugs is found in § 54.1-3307 of the
Code of Virginia.

§ 54.1-3307. Specific powers and duties of Board.

The Board shall regulate the practice of pharmacy and the manufacturing, dispensing, selling,
distributing, processing, compounding, or disposal of drugs and devices. The Board shall also control the
character and standard of all drugs, cosmetics and devices within the Commonwealth, investigate all
complaints as to the quality and strength of all drugs, cosmetics, and devices and take such action as may
be necessary to prevent the manufacturing, dispensing, selling, distributing, processing, compounding
and disposal of such drugs, cosmetics and devices which do not conform to the requirements of law. In so
regulating the Board shall consider any of the following criteria as they are applicable:

1. Maintenance of the quality, quantity, integrity, safety and efficacy of drugs or devices distributed,
dispensed or administered,

2. Compliance with the prescriber's instructions regarding the drug, its quantity, quality and directions
for use.

3. Controls and safeguards against diversion of drugs or devices.

4. Maintenance of the integrity of, and public confidence in, the profession and improving the delivery of
quality pharmaceutical services to the citizens of Virginia.

5. Maintenance of complete records of the nature, quantity or quality of drugs or substances distributed
or dispensed, and of all transactions involving controlled substances or drugs or devices so as to provide
adequate information to the patient, the practitioner or the Board.

6. Control of factors contributing to abuse of legitimately obtained drugs, devices, or controlled
substonces.

7. Promotion of scientific or technical advances in the practice of pharmacy and the manufacture and
distribution of controlled drugs, devices or substances.

+ 8. Impact on costs to the public and within the health care industry through the modification of
mandatory practices and procedures not essential to meeting the criteria set out in subdivisions 1 through
7 of this section.
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9. Such other factors as may be relevant to, and consistent with, the public health and safety and the cost
of rendering pharmacy services.

Please detail the specific reasons why the agency has determined that the proposed regulatory action is
essential to protect the health, safety, or welfare of citizens. In addition, delineate any potential issues
that may need fo be addressed as the regulation is developed.

As one of the petitioners stated, automation has been designed and updated to improve drug
storage, security and safety, while streamlining work processes and increasing efficiencies.
Advancements in technology can accommodate verification requirements that currently require
manual processes. The Board will consider changes to the process and/or parameters to decrease
the amount of time required to comply with monthly audits. Certain software that analyses
automated dispensing machine transactions could substitute for some of the manual
reconciliation process. Hospitals report that the software reports can more quickly and
efficiently identify possible diversions from the machines. Taking advantage of technology to
replace some of the manual processes appears to be advisable for public health and safety
because it could allow pharmacists to spend more time focused on patient care and still continue
to protect against diversion.

Please detail any changes that will be proposed. For new regulations, include & summary of the
proposed regufatory action. Where provisions of an existing regulation are being amended, explain how
the existing regulation will be changed.

The petitioners requested modifications to #5 of section 490 to change the requirement that
automated dispensing devices must be inspected monthly by pharmacy personnel to verify
proper storage, proper location of drugs within the device, expiration dates the security of drugs
and validity of access codes. Devices with technology that has certain capabilities would not
require the same manual verification in a monthly inspection. However, the pharmacy would
conduct a focused review on overrides or transactions that are outside the norm.

In addition to consideration of changes recommended by the petitioners, the Committee will
review all of section 490 for less burdensome alternatives or clarifications consistent with current
technology and public safety.

Please describe all viable alternatives fo the proposed regufatory action that have been or will be
considered to meet the essential purpose of the action. Also, please describe the process by which the
agency has considered or wilf consider other alternatives for achieving the need in the most cost-effective
manrer.
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To be responsive to the petitions for rulemaking and the need to review the requirements for less
burdensome options, there are no alternatives other that regulatory action.

Please indicate whether the agency is seeking comments on the intended regulatory action, including
ideas to assist the agency in the development of the proposal and the costs and benefits of the
alternatives stated in this notice or other afternatives. Also, indicate whether a public hearing is to be held
fo recefve comments on this noftice.

The agency/board is seeking comments on the intended regulatory action to replace the
emergency regulations with permanent regulations, including but not limited to 1) ideas to assist
in the development of a proposal, 2) the costs and benefits of the alternatives stated in this
background document or other alternatives and 3) potential impacts of the regulation. The
agency/board is also seeking information on impacts on small businesses as defined in § 2.2-
4007.1 of the Code of Virginia. Information may include 1) projected reporting, recordkeeping
and other administrative costs, 2) probable effect of the regulation on affected small businesses,
and 3) description of less intrusive or costly alternative methods of achieving the purpose of the
regulation. '

Anyone wishing to submit written comments may send them to Elaine Yeatts at the Department
of Health Professions, 9960 Mayland Drive, Suite 300, Richmond, VA 23233 or
Elaine.yeatts@dhp.virginia.gov or by fax to (804) 527-4434 or by posting on the Regulatory
Townhall at www.townhall,virginia.gov . Written comments must include the name and address
of the commenter. In order to be considered comments must be received by the last day of the
public comment period on the Notice of Intended Regulatory Action.

At the conclusion of the NOIRA comment, the Board will adopt proposed regulations. A public
meeting will be held and notice of the meeting will be found in the Calendar of Events section of
the Virginia Register of Regulations after Executive Branch review and approval to open the
regulation for 60 days of public comment. Both oral and written comments may be submitted at
that time.

Please indicale, to the extent known, if advisers (e.g., ad hoc advisory committees, regulatory advisory
panels) will be involved in the development of the proposed regulation. Indicate that 1) the agency is not
using the participatory approach in the development of the proposal because the agency has authorized
proceeding without using the participatory approach; 2) the agency is using the participatory approach in
the developrent of the proposal; or 3) the agency is inviting comment on whether to use the participatory
approach o assist the agency in the development of a proposal.




Town Hall Agency Background Document Form: TH- 01

The Board will utilize the participatory approach as members of the Regulation Committee will
review section 490 on automated dispensing devices, since its membership includes persons with
expertise in hospital pharmacy systems. Additionally, pharmacy staff of the Board have
expertise in automated devices and will be able to offer advice in the process. The Virginia
Society of Hospital Pharmacies will be invited to attend and participate in the development of
regulatory language, and public comment will be encouraged as the Committee considers
changes to the regulation.

Assess the polential Impact of the proposed regulatory action on the institution of the family and family
stability including to what extent the regulatory action will: 1) strengthen or erode the authority and rights
of parents in the education, nurturing, and supervision of their children; 2} encourage or discourage
economic self-sufficiency, self-pride, and the assumption of responsibifity for oneself, one’s spouse, and
one’'s children and/or elderly parents; 3} strengthen or erode the marital commitment; and 4) increase or
decrease disposable family income.

There is no impact of the proposed regulatory action on the institution of the family and family
stability.




RESEARCH — Automated Dispensing Devices

¢ Surveyed states to determine which states were pleased with their language regarding
auditing requirements for automated dispensing devices — OH, TX, MN, and MD

s Committee needs only to identify key concepts it may change in regulation, however,
underlined suggested language is provided below. Suggestions primarily based on
suggestions in petitions for rulemaking.

¢ Regulation must comply with statutory provisions of § 54.1-3434.02. Specific auditing
requirements highlighted.

o Discuss whether similar changes shounld be made to Regulation 18VAC110-20-555
regarding automated dispensing devices within nursing homes.

Committee Options:
» Identify key concepts or suggested language for NOIRA that Board may want to change
in Regulation 18VAC110-20-490
¢ Amend NOIRA, if possible, to include similar suggested changes in Regulation
18VACI10-20-555

§ 54.1-3434.02. Automated drug dispensing systems.

A. Hospitals licensed pursuant to Title 32.1 or Title 37.2 may use automated drug dispensing systems, as
defined in § 54.1-3401, upon meeting the following conditions:

1. Drugs are placed in the automated drug dispensing system in 2 hospital and are under the control of a
pharmacy providing services to the hospital;

2. The pharmacist-in-charge of the pharmacy providing services to the hospital has established procedures
for assuring the accurate stocking and proper storage of drugs in the automated drug dispensing system
and for ensuring accountability for and security of all drugs utilized in the automated drug dispensing
system until the time such drugs are removed from the automated drug dispensing system for
administration to the patients;

3. Removal of drugs from any automated drug dispensing system for administration to patients can only
be made pursuant to a valid prescription or lawful order of a prescriber;

4. Adequate security for automated drug dispensing systems is provided, as evidenced by written policies
and procedures, for (i) preventing unauthorized access, (i) complying with federal and state regulations




on prescribing and dispensing controlled substances, (iil) maintaining patient confidentiality, and (iv)
assuring compliance with the requirements of this section;

5. Accountability for drugs dispensed from automated drug dispensing systems is vested in the
pharmacist-in-charge of a pharmacy located within the hospital or the pharmacist-in-charge of any outside
pharmacy providing pharmacy services to the hospital;

6. Filling and stocking of all drugs in automated drug dispensing systems shall be performed under the
direction of the pharmacist-in-charge. The task of filling and stocking of drugs into an automated drug
dispensing system shall be performed by a pharmacist or a registered pharmacy technician, who shall be
an employee of the provider pharmacy and shall be properly trained in accordance with established
standards set forth in a policy and procedure manual maintained by the provider pharmacy. The
pharmacist stocking and filling the automated drug dispensing system or the pharmacist-in-charge, if the
automated drug dispensing system is stocked and filled by a registered pharmacy technician, shall be
responsible for the proper and accurate stocking and filling of the automated drug dispensing system.

B. Drugs placed into and removed from automated drug dispensing systems for administration to patients
shall be in the manufacturer's or distributor's sealed original packaging or in unit-dose containers
packaged by the pharmacy. Drugs in multi-dose packaging, other than those administered orally, may be
placed in such a device if approved by the pharmacist-in-charge in consultation with a standing hospital
committee comprised of pharmacy, medical, and nursing staff.

(1999, ¢. 750; 2004, c. 140; 2009, c. 100.)

18VAC110-20-490. Automated devices for dispensing and administration of drugs.

A hospital may vse automated devices for the dispensing and administration of drugs pursuant to
§ 54.1-3301 of the Code of Virginia and §§ 54.1-3401 and 54.1-3434.02 of the Drug Control Act
and in accordance with 18VAC110-20-270, 18VAC110-20-420, or 18VACI110-20-460 as
applicable. The following conditions shall apply:

1. Prior to removal of drugs from the pharmacy, a delivery record shall be generated for all drugs
to be placed in an automated dispensing device which shall include the date; drug name, dosage
form, and strength; quantity; hospital unit and a unique identifier for the specific device




receiving the drug; initials of the person loading the automated dispensing device; and initials of
the pharmacist checking the drugs to be removed from the pharmacy and the delivery record for
accuracy.

2. Automated dispensing devices in hospitals shall be capable of producing a hard-copy record of
distribution which shall show patient name, drug name and strength, dose withdrawn, dose to be
administered, date and time of withdrawal from the device, and identity of person withdrawing
the drug.

3. The PIC or his designee shall conduct at least a monthly audit to review distribution and
administration of Schedule II through V drugs from each automated dispensing device as
follows:

a. The audit shall reconcile records of all quantities of Schedule II through V drugs dispensed
from the pharmacy with records of all quantities loaded into each device to detect whether any
drugs recorded as removed from the pharmacy were diverted rather than being placed in the
proper device.

b. A discrepancy report shall be generated for each discrepancy in the count of a drug on hand in
the device. Each such report shall be resolved by the PIC or his designee within 72 hours of the
time the discrepancy was discovered or, if determined to be a theft or an unusual loss of drugs,
shall be immediately reported to the board in accordance with § 54.1-3404 E of the Drug Control
Act.

¢. The audit shall include a review of a sample of administration records from each device per
month for possible diversion by fraudulent charting. A sample shall include all Schedule I1-V
drugs administered for a time period of not less than 24 consecutive hours during the audit
period.

d. The audit shall include a check of medical records to ensure that a valid order exists for a
random sample of doses recorded as administered, unless the device uses a “profile” mode
wherein a pharmacist must verify the data entrv of the order into the pharmacy’s automated data
processing system prior to an individual gaining access to the drug in the device.

e. The aundit shall also check for compliance with written procedures for security and use of the
automated dispensing devices, accuracy of distribution from the device, and proper
recordkeeping.

f. The hard-copy distribution and administration records printed out and reviewed in the audit
shall be initialed and dated by the person conducting the audit. If nonpharmacist personnel
conduct the audit, a pharmacist shall review the record and shall initial and date the record.

g. The PIC or his designee shall be exempt from the audit requirements in 3a and 3c of this
subsection if reconciliation software which provides a statistical analysis over a period of time
based on peer-to-peer comparisons of use for that unit or department and perpetual inventory
management software for monitoring drugs in Schedules [I-V which monitors overrides and




open_discrepancies is used to identify suspicious activity. A focused audit of the suspicious
activity and individuals associated with the activity shall be performed at least monthly.

4. If an automated dispensing device is used to obtain drugs for dispensing from an emergency
room, a separate dispensing record is not required provided the automated record distinguishes
dispensing from administration and records the identity of the physician who is dispensing.

5. Automated dispensing devices shall be inspected monthly by pharmacy personnel to verify
proper storage, proper location of drugs within the device, expiration dates, the security of drugs
and validity of access codes. Such monthly inspection shall not require physical inspection of
the device if the device is capable of and performs the following:

a. continuous monitoring of proper storage with documented temperature ranges, variances, and
resolutions:

b. automatically identifies and isolates the location of each drug within the device using
barcode technology and generates a report verifying the applicable settings;

c. automatically tracks drug expiration dates and generates proactive reports allowing for the
replacement of drugs prior to their expiration date;

d. electronically detects the opening of the device. identifies the person accessing the device,
automatically denies access to the device during malfunctions and mechanical errors, and
generates reports of any malfunction and mechanical error; and,

e. verifies access codes using biometric identification or other coded 1dent1ﬁcat10n after the

initial log-on in order to eliminate sharing or theft of access codes.

6. Personnel allowed access to an automated dispensing device shall have a specific access code
which records the identity of the person accessing the device.

7. Proper use of the automated dispensing devices and means of compliance with requirements
shall be set forth in the pharmacy's policy and procedure manual.

8. All records required by this section shall be filed in chronological order from date of issue and
maintained for a period of not less than two years. Records shall be maintained at the address of
the pharmacy providing services to the hospital except:

a. Manual Schedule VI distribution records may be maintained in offsite storage or electronically
as an electronic image that provides an exact image of the document that is clearly legible
provided such offsite or electronic records are retrievable and made available for inspection or
audit within 48 hours of a request by the board or an authorized agent.

b. Distribution and delivery records and requlred signatures initials may be generated or
maintained electronically provided:

(1) The system being used has the capability of recording an electronic signature that is a unique
identifier and restricted to the individual required to initial or sign the record.




(2) The records are maintained in a read-only format that cannot be altered after the information
is recorded.

(3) The system used is capable of producing a hard-copy printout of the records upon request.

¢. Schedule H-V distribution and delivery records may only be stored offsite or electronically as
described in subdivisions 9 a and b of this section if authorized by DEA or in federal law or
regulation.

d. Hard-copy distribution and administration records that are printed and reviewed in conducting
required audits may be maintained at an off-site location or electronically provided they can be
readily retrieved upon request; provided they are maintained in a read-only format that does not
allow alteration of the records; and provided a separate log is maintained for a period of two
years showing dates of audit and review, the identity of the automated dispensing device being
audited, the time period covered by the audit and review, and the initials of all reviewers.

18VAC110-20-555. Use of automated dispensing devices.

Nursing homes licensed pursuant to Chapter 5 (§ 32.1-123 et seq.) of Title 32.1 of the Code of
Virginia may use automated drug dispensing systems, as defined in § 54.1-3401 of the Code of
Virginia, upon meeting the following conditions:

1. Drugs placed in an automated drug dispensing system in a nursing home shall be under the
control of the pharmacy providing services to the nursing home, the pharmacy shall have on-line
communication with and control of the automated drug dispeusing system, and access to any
drug for a patient shall be controlled by the pharmacy.

2. A nursing home without an in-house pharmacy shall obtain a controlled substances
registration prior to using an automated dispensing system.

3. Removal of drugs from any autornated drug dispensing system for administration to patients
can only be made pursuant to a valid prescription or lawful order of a prescriber under the
following conditions:

a. A drug may not be administered to a patient from an automated dispensing device until a
pharmacist has reviewed the prescription order and electronically authorized the access of that
drug for that particular patient in accordance with the order.




b. The PIC of the provider pharmacy shall ensure that a pharmacist who has on-line access to the
system is available at all times to review a prescription order as needed and authorize
administering pursuant to the order reviewed.

¢. Drugs that would be stocked in an emergency drug kit pursuant to 18VAC110-20-540 may be
accessed prior to receiving electronic authorization from the pharmacist provided that the
absence of the drugs would threaten the survival of the patients.

d. Automated dispensing devices shall be capable of producing a hard-copy record of distribution
that shall show patient name, drug name and strength, dose withdrawn, dose to be administered,
date and time of withdrawal from the device, and identity of person withdrawing the drug.

4. Drugs placed in automated dispensing devices shall be in the manufacturer's sealed original
unit dose or unit-of-use packaging or in repackaged unit-dose containers in compliance with the
requirements of 18VAC110-20-355 relating to repackaging, labeling, and records.

5. Prior to removal of drugs from the pharmacy, a delivery record shall be generated for all drugs
to be placed in an automated dispensing device which shall include the date; drug name, dosage
form, and strength; quantity; nursing home; and a unique identifier for the specific device
receiving drugs; and initials of pharmacist checking the order of drugs to be removed from the
pharmacy and the records of distribution for accuracy.

6. At the direction of the PIC, drugs may be loaded in the device by a pharmacist or a pharmacy
technician adequately trained in the proper loading of the system.

7. At the time of loading, the delivery record for all Schedule II through VI drugs shall be signed
by anurse or other person authorized to administer drugs from that specific device, and the
record returned to the pharmacy.

8. At the time of loading any Schedule II through V drug, the person loading will verify that the
count of that drug in the automated dispensing device is correct. Any discrepancy noted shall be
recorded on the delivery record and immediately reported to the PIC, who shall be responsible for
reconciliation of the discrepancy or properly reporting of a loss.

9. The PIC or his designee shall conduct at least a monthly audit to review distribution and
administration of Schedule II through V drugs from each automated dispensing device as follows:

a. The audit shall reconcile records of all quantities of Schedule I through V drugs dispensed from
the pharmacy with records of all quantities loaded into each device to detect whether any drugs
recorded as removed from the pharmacy were diverted rather than being placed in the proper
device.

b. A discrepancy report shall be generated for each discrepancy in the count of a drug on hand in the
device. Each such report shall be resolved by the PIC or his designee within 72 hours of the time
the discrepancy was discovered or, if determined to be a theft or an unusual loss of drugs, shall be
immediately reported to the board in accordance with § 54.1-3404 E of the Drug Control Act.




¢. The audit shall include a review of a sample of administration records from each device per
month for possible diversion by fraudulent charting. A sample shall include all Schedule IT
through V drugs administered for a time period of not less than 24 consecutive hours during the
audit period.

d. The audit shall include a check of medical records to ensure that a valid order exists for a
random sample of doses recorded as administered.

e. The audit shall also check for compliance with written procedures for security and use of the
automated dispensing devices, accuracy of distribution from the device, and proper
recordkeeping.

f. The hard-copy distribution and administration records printed out and reviewed in the audit
shall be initialed and dated by the person conducting the audit. If nonpharmacist personnel
conduct the audit, a pharmacist shall review the record and shall initial and date the record.

10. Automated dispensing devices shall be inspected monthly by pharmacy personnel to verity
proper storage, proper location of drugs within the device, expiration dates, the security of drugs and
validity of access codes.

11. Personnel allowed access to an automated dispensing device shall have a specific access code
which records the identity of the person accessing the device.

12. The PIC of the pharmacy providing services to the nursing home shall establish, maintain,
and assure compliance with written policy and procedure for the accurate stocking and proper
storage of drugs in the automated drug dispensing system, accountability for and security of all
drugs maintained in the automated drug dispensing system, preventing unauthorized access to
the system, tracking access to the system, complying with federal and state regulations related to
the storage and dispensing of controlled substances, maintaining patient confidentiality,
maintaining required records, and assuring compliance with the requirements of this chapter. The
manual shall be capable of being accessed at both the pharmacy and the nursing home.

13. All records required by this section shall be filed in ¢chronological order from date of issue
and maintained for a period of not less than two years. Records shall be maintained at the address
of the pharmacy providing services to the nursing home except:

a. Manual Schedule VI distribution records may be maintained in offsite storage or electronically
as an electronic image that provides an exact image of the document that is clearly legible
provided such offSite or electronic storage is retrievable and made available for inspection or
audit within 48 hours of a request by the board or an authorized agent.

b. Distribution and delivery records and required signatures may be generated or maintained
electronically provided:

(1) The system being used has the capability of recording an electronic signature that is a unique
identifier and restricted to the individual required to initial or sign the record.




(2) The records are maintained in a read-only format that cannot be altered after the information
is recorded.

(3) The system used is capable of producing a hard-copy printout of the records upon request.

¢. Schedule II-V distribution and delivery records may only be stored offsite or electronically as
described in subdivisions 13 a and b of this section if authorized by DEA or in federal law or
regulation.

d. Hard-copy distribution and administration records that are printed and reviewed in conducting
required audits may be maintained off site or electronically provided they can be readily
retrieved upon request; provided they are maintained in a read-only format that does not allow
alteration of the records; and provided a separate log is maintained for a period of two years
showing dates of audit and review, the identity of the automated dispensing device being audited,
the time period covered by the audit and review, and the initials of all reviewers.
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.10 Quality Assurance Program.

The permit holder shall maintain a quality assurance program regarding the automated
medication system that shall include:

A, Review of system overrides;
B. Investigation of medication errors related to the automated medication system;

C. Review of discrepancies and transaction reports to identify pattems of inappropriate use and
access; and

D. Review of the functioning of the system.

11 Record Keeping,

A. The permit holder and the licensed pharmacist respo'nsible for the automated medication
system shall maintain records regarding the system in a readily retrievable manner for at least 2

years.
B. The records referred to in §A of this regulation shall include:

(1) Maintenance records and service logs; |

(2) System failure reports;

(3) Accuracy audits and system performance audits;

(4) Copies of reports and analyses generated as part of the quality assurance program;

(5) Reports or databases related to level of access and changes in the level of access to the
system; and

(6) Training records including:

(a) Contents of the training program;

(b) Dates of training completion; and

(c) The identity of those attending the training program,-

C. The permit holder and the licensed pharmacist responsible for the automated medication

system shall maintain transaction records for all prescription drugs or devices dispensed or
dlstnbuted for the preceding 5 years.




Texas Administrative Code

TITLE 22 EXAMINING BOARDS

PART 15 TEXAS STATE BOARD OF PHARMACY
CHAPTER 291 PHARMACIES

SUBCHAPTERD  INSTITUTIONAL PHARMACY (CLASS C)

RULE §291.72 Definitions

The following words and terms, when used in this subchapter, shall have the following
meanings, unless the context clearly indicates otherwise.

(5) Automated medication supply system--A mechanical system that performs operations or
activities relative to the storage and distribution of medications for administration and which
collects, controls, and maintains all transaction information. ~

RULE §291.74 Operational Standards

(2) Automated medication supply systems.

(A) Authority to use automated medication supply systems. A pharmacy may use an
automated medication supply system to fill medication orders provided that:.

(1) the pharmacist-in-charge is responsible for the supervision of the operation of the system;

(i) the automated medication supply system has been tested by the pharmacy and found to
dispense accurately. The pharmacy shall make the results of such testing available to the Board
upon request; and

(iii) the pharmacy will make the automated medication supply system available for
inspection by the board for the purpose of validating the accuracy of the system.

(B) Quality assurance program. A pharmacy which uses an automated medication supply
system to fill medication orders shall operate according to a written program for quality
assurance of the automated medication supply system which:

(i) requires continuous monitoring of the automated medication supply system; and

(it) establishes mechanisms and procedures to test the accuracy of the automated medication
supply system at least every six months and whenever any upgrade or change is made to the
system and documents each such activity.

(C) Policies and procedures of operation.

‘>>é- () When an automated medication supply system is used to store or distribute medmaﬂons
for administration pursuant to medication orders, it shall be operated according to written
policies and procedures of operation. The policies and procedures of operation shall establish
requirements for operation of the automated medication supply system and shall describe
policies and procedures that:

(1) include a description of the policies and procedures of operation;
(IT) provide for a pharmacist's review and approval of each original or new medication order
prior to withdrawal from the automated medication supply system:




(-a-) before the order is filled when a pharmacist is on duty except for an emergency order;

(-b-) retrospectively within 72 hours in a facility with a full-time pharmacist when a
pharmacist is not on duty at the time the order is made; or

(-c-) refrospectively within 7 days in a facility with a part-time or consultant pharmacist
when a pharmacist is not on duty at the time the order is made;

(III) provide for access to the automated medication supply system for stocking and
retrieval of medications which is limited to licensed healthcare professionals, pharmacy
technicians, or pharmacy technician trainees acting under the supervision of a pharmacist;

(IV) provide that a pharmacist is responsible for the accuracy of the restocking of the
system. The actual restocking may be performed by a pharmacy technician or pharmacy
technician trainee; : :

(V) provide for an accountability record to be maintained which documents all transactions
relative to stocking and removing medications from the automated medication supply system;

(VD) require a prospective or retrospective drug regimen review is conducted as specified in
subsection (g) of this section; and

(VII) establish and make provisions for documentation of a preventative maintenance
program for the automated medication supply system.

(i1} A pharmacy which uses an automated medication supply system to fill medication orders
shall, at least annually, review its written policies and procedures, revise them if necessary, and
document the review,

(D) Automated medication supply systems used for storage and recordkeeping of medications
located outside of the pharmacy department (e.g., Pyxis). A pharmacy technician or pharmacy
technician trainee may re-stock an automated medication supply system located outside of the
pharmacy department with prescription drugs provided: :

(i) prior to distribution of the prescription drugs a pharmacist verifies that the prescription
drugs pulled to stock the automated supply system match the list of prescription drugs generated
by the automated medication supply system except as specified in §291 73(e)(2)(C)(ii) of this
title; or :

(ii) all of the following occur:

(I) the prescription drugs to re-stock the system are labeled and verified with a machine
readable product identifier, such as a barcode;

(1) any previous manipulation of the product such as repackaging or extemporaneous
compounding has been checked by a pharmacist; and

(1) quality assurance audits are conducted according to established policies and procedures
to ensure accuracy of the process.

(E) Recovery Plan. A pharmacy which uses an automated medication supply system to store
or distribute medications for administration pursuant to medication orders shall maintain a
written plan for recovery from a disaster or any other situation which interrupts the ability of the
automated medication supply system to provide services necessary for the operation of the
pharmacy. The written plan for recovery shall include:

‘ (i) planning and preparation for maintaining pharmacy services when an automated
medication supply system is experiencing downtime;

(i) procedures for response when an automated medication supply system is experiencing
downtime;

(ii1) procedures for the maintenance and testing of the written plan for recovery, and




(iv) procedures for notification of the Board and other appropriate agencies whenever an
automated medication supply system experiences downtime for more than two days of operation
or a period of time which significantly limits the pharmacy's ability to provide pharmacy
services. ‘ :

(3) Verification of medication orders prepared by the pharmacy department through the use of
an automagd medication supply system. A pharmacist must check drugs prepared pursuant to
medication Oxders to ensure that the drug is prepared for distribution accurately as prescribed
This paragraphNoes not apply to automated medication supply systems used for storage and
recordkeeping of Iedications located outside of the pharmacy department.

(A) This check shall be considered accomplished if:

(i) a check of the final product is conducted by a pharmacist after the automatpd system has
completed preparation of the medication order and prior to delivery to the patjefit; or

(ii) the following checks Mg conducted by a pharmacist:

(1) if the automated medicatipn supply system contains unlabeled stbck drugs, a pharmacist
verifies that those drugs have been sgeurately stocked; and ‘

(II) a pharmacist checks the accuacy of the data entry of egeh original or new medication
order entered into the automated medicaltion supply system before the order is filled.

(B) If the final check is accomplished as dyecified in s bparagraph (A)(ii) of this paragraph,
the following additional requirements must bepet.

(i) The medication order preparation process st be fully automated from the time the
pharmacist releases the medication order to the4utdxpated system until a completed medication
order, ready for delivery to the patient, is ppesduced.

(i1) The pharmacy has conducted inj#l testing and h»g a continuous quality assurance
program which documents that the gufomated medication shpply system dispenses accurately as
specified in paragraph (2)(A) andAB) of this subsection.

(iii) The automated medigafion supply system documents anthmaintains:

(I) the namef(s), initigls, or identification code(s) of each pharmycist responsible for the
checks outlined in subpdragraph (A)(ii) of this paragraph; and _

(II) the name(s), initials, or identification code(s) and specific activi (ies) of each
pharmacist or phdrmacy technician or pharmacy technician trainee who petforms any other
portion of thg“medication order preparation process. ‘

(iv) Th€ pharmacy establishes mechanisms and procedures to test the accurasy of the
automated medication supply system at least every month rather than every six mdnths as
specified in paragraph (2)(B) of this subsection. ‘

http://info.s0s.state.tx.us/pls/pub/readtacSext. TacPage?sl=R&app=9&p dir=&p rloc=&np tloc=&p ploc
=&pg=18&p tac=&ti=22&pt=15&ch=291&¥l=72

http://info.so0s.state.tx.us/pls/pub/readtacSext. TacPage?sl=R&app=9&p dir=&p tloc=&p tloc=&p ploc
=&pe=18&p tac=&ti=228pt=15&ch=291&r|=74 :
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RESEARCH — “Low Volume” Definition

« Staff spoke with:
o Rick Schnatz, Pharm. D., Scientific Liaison (see email)
o Jim Wagner, Controlled Environment Consulting, former member of 2005-2010
USP Expert Panel with background in testing of any HEPA-filtered device and
- member of the Board of Directors for Controlled Environment Testing
Association (CETA) (see email)
o Lloyd Allen, USP member

Staff recenily realized that “low volume” cannot be defined within a guidance document,
because it goes beyond the requirements in Regulation 18VAC110-20-321 which simply adopts
USP-NF compounding standards by reference. To define the term, the Board would need to
amend the regulation to include a definition and then require compliance with such definition.

Possible Discussion Points/Questions:

* Point - USP 797 states “When closed-system vial-transfer devices (CSTDs) (i.e., vial-
transfer systems that allow no venting or exposure of hazardous substance to the
environment) are used, they shall be used within the ISO Class 5 environment of a BSC
(biological safety cabinet) or CACI (compounding aseptic containment isolator). The use
of a CSTD is preferred because of their inherent closed system process. In facilities that
prepare a low volume of hazardous drugs, the use of two tiers of containment (e.g.,

CSTD within a BSC or CACI that is located in a non-negative pressure room) is
acceptable.”

»  Question — Is the risk to personnel and drug contamination more dependent on the
volume of sterile compounding of hazardous drugs being performed or the general sterile
compounding practices used by the pharmacy, e.g., prevention of surface contamination?

o One expert suggests that good general compounding and drug handling practices
can significantly prevent harm and contamination.

* Question - If volume of sterile compounding of hazardous drugs in a non-negative
pressure room increases exposure and therefore, potential to harm, then what number of
compounds may be safely prepared?

o Prior to final revision of 797, USP considered defining “low volume” as no more
than 5 compounds per week or basically 1 compound per day. Per USP expert,
the intent of the exemption was for facilities that prepare the occasional hazardous
drug (HD) CSP such as methotrexate for ectopic pregnancy or mitomycin eye
drops. It was removed in the final version since USP had no scientific justification
for the number. If the pharmacy prepares HD CSPs for an active oncology
practice, this exemption should not be applied and was not the intent of the
committee for a pharmacy to utilize this exemption.




Because USP is forming an Expert Panel to provide expertise to the curent
Compounding Expert Committee for writing a new chapter on “Compounding with
Hazardous Drugs”, does the Committee wish to recommend to the full Board to wait for
USP to potentially define “low volume™?
If Board attempts to define low volume in regulation, will the number be legally
defensible if not based on scientific evidence?
If Board attempts to define “low volume”, will it potentially be inconsistent with a
possible definition from USP in the future?
Is the Board likely to be successful in defining “low volume” with a specific number in
regulation or will possible opposition to requiring pharmacies to build separate rooms for
compounding hazardous drugs likely to derail the Board’s efforts?
Is it appropriate to require in regulation that the burden of proof for establishing a low-
volume benchmark be placed on the manufacturer of the engineering control based on
independently produced data and studies?

o This burden of proof was suggested by Mr. Rahe.

o The validity of his studies is questioned by some.

o Could the Board sufficiently evaluate various manufacturers’ studies to conclude

if valid and appropriate.

Is there incentive for consultants to facilities building cleanrooms to suggest that the
Board define “low volume” since this would sirengthen the consultant’s argument that a
client should and must create a separate room for sterile compounding of hazardous
drugs?

Possible Options for Committee:

Recommend to full board to remove definition for “low volume from guidance document
110-9 as advised by Board counsel and take no further action, understanding that USP
may define “low volume” in future. _

Recommend to full board to remove definition for “low volume from guidance document
110-9 as advised by Board counsel and amend Regulation 18VAC110-20-321 to define
“low volume” and require compliance with definition.




18VAC110-20-321. Compounding,

The compounding of both sterile and non-sterile drug products shall be performed in
accordance with USP-NF compounding standards and §54.1-3410.2 of the Code of
Virginia.

§ 54.1-3410.2. Compounding; pharmacists' authority to compound under -certain
conditions; labeling and record maintenance requirements.

A. A pharmacist may engage in compounding of drug products when the dispensing of such
compounded products is (i) pursuant to valid prescriptions for specific patients and (ii) consistent
with the provisions of § 54.1-3303 relating to the issuance of prescriptions and the dispensing of
drugs.

Pharmacists shall label all compounded drug products that are dispensed pursuant to a
prescription in accordance with this chapter and the Board's regulations, and shall include on the
labeling an appropriate beyond-use date as determined by the pharmacist in compliance with
USP-NF standards for pharmacy compounding,

B. A pharmacist may also engage in compounding of drug products in anticipation of receipt of
prescriptions based on a routine, regularly observed prescribing pattern.

Pharmacists shall label all products compounded prior to dispensing with (i) the name and
strength of the compounded medication or a list of the active ingredients and strengths; (if) the
pharmacy's assigned control number that corresponds with the compounding record; (jii) an
appropriate beyond-use date as determined by the pharmacist in compliance with USP-NF
standards for pharmacy compounding; and (iv) the quantity.

C. In accordance with the conditions set forth in subsections A and B, pharmacists shall not
distribute compounded drug products for subsequent distribution or sale to other persons or to
commercial entities, including distribution to pharmacies or other entities under common
ownership or control with the facility in which such compounding takes place.

A pharmacist may, however, deliver compounded products dispensed pursvant to valid
prescriptions to alternate delivery locations pursuant to § 54.1-3420.2.

A pharmacist may also provide compounded products to practitioners of medicine, osteopathy,
podiatry, dentistry, or veterinary medicine to administer to their patients in the course of their
professional practice, either personally or under their direct and immediate supervision.

Pharmacists shall label all compounded products distributed to practitioners for administration to
their patients with (i) the statement "For Administering in Prescriber Practice Location Only"; (ii)
the name and strength of the compounded medication or list of the active ingredients and
strengths; (iii) the facility's control number; (iv) an appropriate beyond-use date as determined by




the pharmacist in compliance with USP-NF standards for pharmacy compounding; and (v)
quantity.,

D. Pharmacists shall personally perform or personally supervise the compounding process, which
shall include a final check for accuracy and conformity to the formula of the product being
prepared, correct ingredients and calculations, accurate and precise measurements, appropriate
conditions and procedures, and appearance of the final product.

E. Pharmacists shall ensure compliance with USP-NF standards for both sterile and non-sterile
compounding.

F. Pharmacists may use bulk drug substances in compounding when such bulk drug substances:

1. Comply with the standards of an applicable United States Pharmacopoeia or National
Formulary monograph, if such monograph exists, and the United States Pharmacopoeia chapter
on pharmacy compounding; or are drug substances that are components of drugs approved by the
FDA for use in the United States; or are otherwise approved by the FDA;

2. Are manufactured by an establishment that is registered by the FDA; or

3. Are distributed by a licensed wholesale distributor or registered nonresident wholesale
distributor, or are distributed by a supplier otherwise approved by the FDA to distribute bulk drug
substances if the pharmacist can establish purity and safety by reasonable means, such as lot
analysis, manufacturer reputation, or reliability of the source.

G. Pharmacists may compound using ingredients that are not considered drug products in
accordance with the USP-NF standards and guidance on pharmacy compounding.

H. Pharmacists shall not engage in the following;

1, The compounding for human use of a drug product that has been withdrawn or removed from
the market by the FDA because such drug product or a component of such drug product has been
found to be unsafe. However, this prohibition shall be limited to the scope of the FDA
withdrawal; or

2. The regular compounding or the compounding of inordinate amounts of any drug products that
are essentially copies of commercially available drug products. However, this prohibition shail
not include (i) the compounding of any commercially available product when there is a change in
the product ordered by the prescriber for an individual patient, (ii) the compounding of a
commercially manufactured drug only during times when the product is not available from the
manufacturer or supplier, or (iii) the mixing of two or more commercially available products
regardless of whether the end product is a commercially available product.

L. Pharmacists shall maintain records of all compounded drug products as part of the prescription,
formula record, formula book, or other log or record. Records may be maintained electronically,
manually, in a combination of both, or by any other readily retrievable method.

1. In addition to other requirements for prescription records, records for products compounded
pursuant to a prescription order for a single patient where only manufacturers’ finished products




are used as components shall include the name and quantity of all components, the date of
compounding and dispensing, the prescription number or other identifier of the prescription order,
the total quantity of finished product, the signature or initials of the pharmacist or pharmacy
technician performing the compounding, and the signature or initials of the pharmacist
responsible for supervising the pharmacy technician and verifying the accuracy and integrity of
compounded products.

2. In addition to the requirements of subdivision I 1, records for products compounded in bulk or
batch in advance of dispensing or when bulk drug substances are used shall include: the generic
name and the name of the manufacturer of each component or the brand name of each
cornponent; the manufacturer's lot number and expiration date for each component or when the
original manufacturer's lot number and expiration date are unknown, the source of acquisition of
the component; the assigned lot number if subdivided, the unit or package size and the number of
units or packages prepared; and the beyond-use date. The criteria for establishing the beyond-use
date shall be available for inspection by the Board.

3. A complete compounding formula listing all procedures, necessary equipment, necessary
environmental considerations, and other factors in detail shall be maintained where such
instructions are necessary to replicate a compounded product or where the compounding is
difficult or complex and must be done by a certain process in order to ensure the integrity of the
finished product.

4. A formal written quality assurance plan shall be maintained that describes specific monitoring
and evaluation of compounding activities in accordance with USP-NF standards. Records shall be
maintained showing compliance with monitoring and evaluation requirements of the plan to
include training and initial and periodic competence assessment of personnel involved in
compounding, monitoring of environmental controls and equipment calibration, and any end-
product testing, if applicable.

J. Practitioners who may lawfully compound drugs for administering or dispensing to their own
patients pursuant to §§ 54.1-3301, 54.1-3304 and 54.1-3304.1 shall comply with all provisions of

this section and the relevant Board regulations.

(2003, c. 509; 2005, c. 200.)




Guidance Document: 110-9

Major Deficiency ) Law/Reg Cite Conditions

54.1-3404, 18VAC110-20-240,
18VAC110-20-250, 18VAC110-

18. Records of dispensing not maintained as required 20-420, and 18VAC110-20-425 250
18VAC110-20-270,
19. Pharmacists not verifying or failing to document verification | 18VAC110-20-420 and 10% threshold for
of accuracy of dispensed prescriptions 18VAC110-20-425 documentation _ 500
20. Pharmacist not checking and documenting repackaging, 54.1-3410.2, 18VAC110-20-355
compounding, or bulk packaging and 18VAC110-20-425 10% threshold 250
21. No clean room 54.1-3410.2 5000

22. Certification of the direct compounding area (DCA) for CSPs
indicating ISO Class 5 over 60 days late (6mo + 60 days) 54.1-3410.2 3000

23. Certification of the buffer or clean room and ante room
indicating ISO Class 7/ 1SO Class 8§ or better over 60 days
late (6mo+60 days). Corrective action not taken within one Review 2 most
month of certification report. . 54.1-3410.2 recent reports 1000

Low volume
ey, defined as 15 or
B89 less hazardous drug

CSP/week or as
defined by USP.
24. Sterile compounding of hazardous drugs performed in an area Review 2 months
not physically separated from other preparation areas. 54.1-3410.2 records. 2000

25. No documentation of sterilization methods or endotoxin
pyrogen testing for high-risk level CSPs; or, no
documentation of initial and semi-annual media-fill testing for
persons performing high-risk level CSPs; or, documentation

that a person who failed a media-fill test has performed high- 5000 per
risk level CSPs after receipt of the negative test result and incident within
prior to retraining and receipt of passing media-fill test; or, . previous 30
high-risk drugs intended for use are improperly stored. 54.1-3410.2 _ days

Adopted 9/2009, revised 9/2011 Page 3 of 8



Juran, Caroline (DHP)

Subject: FW: "low volume" - Need Assistance

nents below.

- ‘ﬂ ;4: T “1

g Association, is devoted to promoting and developing quality
ithin the controlled environme

nt testing industry.

>>>"Juran, Caroline (DHP)" <Caroline.Juran@DHP.VIRGINIA.GOV> 11/11/2011 2:06 AM >>>
Rick,

We met this past Spring at the NABP Annual meeting and I'm hoping you can assist me.

Below is an excerpt taken from the last full board meeting of the Virginia Board of Pharmacy. As you can see,
the Board has requested that I contact industry experts to gather more information for consideration of a “low
volume” definition and the claims made by Containment Technologies Group, Inc. that a Containment Aseptic
Compounding Isolator (CACI) can be used to compound a much larger volume of hazardous drugs than a Class
11 biclogical safety cabinet.

Could you please provide me with the minutes or specific information from the USP experts discussions which
led to the conclusion to eliminate a definition of low volume in the final revision?

p ‘Compounding with Hazardous Drugs”. Intl
.. 1o help provide expertise in this area. One of the questions for thi
data to support inserting a number in the revision to Chapter <797>. As in USP policy all revisions will

n our web site i Pharmacopial Forum for public comment.

Eric Kastango indicated to us this past summer that USP did not define low volume since there was no scientific
data to support a particular number. Is this still the case or is USP planning to review this issue again?

As above, Brie's statement is coirect.” Also, as above; USP s planning o revisit and review this issue again,
Besides USP, who are some other “industry experts” that could offer comment for the Board for consideration,

i.e., is there a professional association for engineering control technology, or does NIOSH have any standards
for how many HD CSPs may be safely compounded?




[ hope this information will be of el Please call if I cari b6 of further service,

Regards,

Any information would be a great help. Unfortunately, I’'m under a deadline, therefore, a response by
November 14th or 15th would be greatly appreciated.

. Request for Consideration of Amending Guidance Document 110-9, Major 24 re garding Definition of
“Low Volume”:Ms, Juran reminded the Board that USP Chapter 797 allows sterile compounding of hazardous
drugs in an area not physically separated from other preparation areas if the compounding of hazardous drugs is
limited to a “low volume”. To offer guidance to the inspectors, the Board had defined “low volume” at the June
board meeting to mean no more than 15 compounded hazardous preparations per week or as defined by USP.
Subsequent to the June board meeting the Board received a letter from Hank Rahe, Technical Director,
Containment Technologies Group, Inc., requesting the Board amend the definition of “low volume” in
Guidance Document 110-9, Major 24, to place the burden of proof on the manufacturer of the engineering
control to state the low-volume benchmark based on independently produced data and studies. Mr. Rahe was
present at the board meeting and offered comment that with the use of a Containment Aseptic Compounding
Isolator (CACI) a much larger volume of hazardous drugs can be compounded safely compared to a Class II
biological safety cabinet. Motion: The Board voted unanimously to refer the request for amending the definition
of “low volume” in Guidance Document 110-9, Major 24, to the regulation committee for further review and
for Board staff to obtain any additional information from industry experts for consideration by the committee
and full Beard. (motion by Shinaberry, second by Allen)

Thank you.

Caroline D. Juran

Executive Director

Virginia Board of Pharmacy
Perimeter Center

9960 Mayland Drive, Suite 300
Henrico, Virginia 23233

(804) 367-4456

(804) 527-4472 FAX
www.dhp.virginia.gov/pharmacy




Juran, Caroline (DHP)

From: Jim Wagner [jimwagner@cenvironment.com]

Sent: Friday, November 18, 2011 10:33 AM

To: Juran, Caroline (DHP)

Subject: FW. "low volume" - Neead Assistance

Attachments: Vial Surface contamination.pdf, Cytotoxic Drug Residues Sti .pdf; 622 ASHP unidrectional air

flow 2007 .pdf, CAG-008-2010_1.pdf

Ms. Juran,

I enjoyed our conversation. it brought up a number of issues that were at the core of my professional iife for quite a
few years. It seems like some disputes never go away. Unfortunately, the challenge you outlined is exactly why | feel
guidance with respect to the number of weekly preparations that can qualify for the low-volume exemption is needed.
The low-volume exemption is intended for only facilities that do not prepare hazardous drugs as a standard part of
their practice. Hazardous drugs are mostly associated with chronic exposure risks, Those who handle hazardous drugs
daily or regularly should not be considered low volume. Another issue to remember when discussing this is that the
USP low volume exemption includes the use of a closed system transfer device (CSTD). Much of the dialogue | have
heard regarding use of this exemption seems to forget that important and costly component.

Isolator manufacturers have a significant financial incentive to make the claim you described below — “my isolator can
qualify for the low volume exemption with x number of preparations”. When USP (we - | was part of the sterile
compounding committee responsible for the changes) removed the “less than 5 preparations per week”
recommendation from the chapter it left the door open for this type of irresponsible marketing. Usually that
marketing conveniently forgets to remind the end user that a CSTD is needed.

The primary engineering control {isolator or BSC) is only part of the story when it comes to requiring separate rooms
for compounding sterile hazardous drugs. It is assumed all acceptable engineering controls will be able to contain and
provide a sterile work environment. The primary engineering control has to meet minimum performance criteria as
outlined in CETA CAG-003-2006 per USP Chapter <797> regardless if it is for low or high volume applications. There is
no intrinsic difference between the two volume levels when it comes to safe handling. Nor is there anything one '
manufacturer can do that another can’t that would make their isolator uniquely gualified for iow-volume applications.
Other factors affect the impact on personnel from compounding higher volumes of hazardous drugs. These include:
where the drugs are stored, how potential contamination from the outside of hazardous drug vials is handled and what
impact that has on the non-hazardous preparations, at what point the primary engineering control must be vented
outside the building, etc,

Prug storage:

The chapter states that hazardous drugs shall be stored separate from other inventory in a manner that prevents
centamination in the event of a spill. Hazardous drugs should be stored in a negative pressure room with at least 12 air
changes per hour. When you apply the low-volume exemption, the primary engineering control will be placed in a
positive pressure room. The primary engineering control has no impact on this issue. The facility should still address
how hazardous drugs are stored. Obviously, in cases where rnore than true low volumes are prepared, this storage
issue creates a real potential for problems.

Vial contamination:
The outside of the hazardous drug vials are contaminated with the hazardous drugs when they come from the
pharmaceutical companies. This has been widely pubiished in the literature. Please see attachment “vial surface
contamination”. This problem is going to exist regardless of the primary engineering control used. The challenge of
the pharmacy is to ensure that the non-hazardous preparations compounded in this room do not become
contaminated with the hazardous drug residue and then track that residue throughout the hospital. | cannot take
serious any claim by a manufacturer that states their isolator can make this problem go away. it is simply
1




irresponsible. The more hazardous drugs prepared in the room, the more this problem becomes. To be honest, |
suggest even true low volume facilities create a strategy to deal with this problem.

External venting:

The low volume exemption allows the primary engineering control to be vented back into the room as long as the
second tier of containment is added {CSTD). There are no exceptions to this regardless what manufacturers will tell
vou. NIOSH, CETA, USP have all been lobbied by engineering control manufacturers arguing that their preducts do not
need to be externally vented. None of them have bought off on those claims. [t is simply fact that particulate hazards
such as aerosals are dealt with by HEPA filtration. When the hazard is volatile in nature such as cyclophosphamide and
certain other hazardous drugs, the engineering controls must be venied outside the building. Allowances were made
for true low volume applications but not for routine compounding operations. In cases where hazardous drugs are
compounded daily or for multiple preparations per day, the primary engineering control should be externally vented.
This is according to USP, NIOSH, and CETA.

These are just 3 reasons | hope you continue your current policy. When loopholes are left open for manufacturers to
provide their own validation, you are at the mercy of their scientific creativity and integrity and that has been found to
be facking too many times. For example, the manufacturer of the turbulent flow isolator cited in the enclosed paper
“622 ASHP unidirectional air flow” has many scientific studies conducted and commissioned by themselves proving the
isolator to be suitable for stetile compounding. However, when an independent study was conducted, the turbulent
flow isolator was found to be inappropriate for sterile work. Certification criteria established by independent
organizations are more reliable barometers of right or wrong than the company reliant on the sale of that product. |
cannot provide scientific proof that 15 is no good and 14 is okay but the concept that low volume should be reserved
for those who do not compound hazardous drugs daily or regularly is sound.

t hope this information is helpful. Please feel free to call me any time if you would like to discuss further.

On another note, | also included a copy of the CETA applications guide “CAG-008-2010" for reviewing a sterile
compounding facility certification report. As we discussed, it might be heipful to your inspectors to be able to interpret
the certification reports. Let me know if this is of any interest to you.

Best regards,

Jim Wagner

Controlled Erwironment Consulting
2527 Kings Mill Rd

Hellertown, PA 18055

Ph: 484.852.0310

Cell: 610.428.0371

From: Juran, Caroline (DHP) [mailto:Caroline. Juran@DHP.VIRGINIA.GOV]
Sent: Thursday, November 17, 2011 3:27 PM

To: iimwagner@cenvironment,com

Subject: "low volume” - Need Assistance

Importance: High

Mr. Wagner,

Thank you so much for speaking with me earlier today. As I mentioned the Board defined “low volume” at
the June 2011 full board meeting as no more than 15 compounded hazardous preparations per week or as




defined by USP. As aresult, Mr. Hank Rahe, Technical Director, Containment Technologies Group, Inc.
submitted information to the Board stating that his company’s studies indicate that a much larger volume of
hazardous drugs can be compounded safely using a Containment Aseptic Compounding Isolator (CACI)
compared to a Class II biological safety cabinet. He offered additional public comment at the September full
board meeting, requesting that the Board amend the definition of “low volume” and suggesting the Board
place the burden of proof on the manufacturer of the engineering control to state the low-volume benchmark
based on independently produced data and studies. The Board voted to refer the request to amend the
definition of “low volume” to the regulation committee for further review and for Board staff to obtain any
additional information from industry experts for consideration by the committee and full Board. Therefore, I
am in the process of seeking additional information from industry experts and as I mentioned to you, Mr. Rick
Schnatz with USP suggested I contact you. He indicated that you are a former member of the USP Sterile
Compounding Expert Committee and quite knowledgeable in this area. Any information you feel would assist
the Board would be greatly appreciated. The committee will meet on November 29™ from 1pm -5pm at the
address below. It is my hope to send an agenda out next week containing information for the Board’s
consideration.

Thank you for your assistance.

Caroline D. Juran

Executive Director

Virginia Board of Pharmacy
Perimeter Center

9960 Mayland Drive, Suite 300
Henrico, Virginia 23233

(804) 367-4456
(804) 527-4472 FAX
www.dhp.virginia. gov/pharmacy




@ PRACTICE

REPORTS  Airbome contamination

Potential for airborne contamination
in turbulent- and unidirectional-airflow
compounding asepticisolators

~ GREGORY B Prrers, Marcy! R MCEKREON, AND WILLIAM T, Wriss

he emergence of chapter 797

of the United States Pharma-

copeia (USP)! has ushered in
the use of compounding aseptic
isolators (CAls} as an alternative to
cleanrooms and traditional laminar-
airflow workstations {LATWSs) in
controlling potential contamination
of compounded sterile prepara-
tions {CSPs). CAls are “designed to
maintain an aseptic compounding
environment (as defined by USP
<797>} within the isolator through-
out the compounding and material
transfer processes. Air exchange into
the isolator from the surrounding
environment should not occur unless
it has first passed through a micro-
bially retentive filter {HEPA [high-
efficiency particulate air] minimum).”
Originally termed a “glovebox isola-
tor” or “barrier isolator,” the CAI
was iniroduced into pharmacy CSP
operations without the benefit of
any cbjective engineering study to
determine its comparative efficacy
or superiority in protecting the CSP.
Even if practitioners intuit or believe
in the potential effectiveness of the
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use have been validated or adopted in
American pharmacy practice. In the
absence of such definitive, scientifi-

Grecory B PETERS, A.A.S., s Director; and MARGH: R. MCKEON,
B.5., is Quality Assurance Manager, Lab Safety Corporation, Cum-
berland, WL WiLLiaM T. WEISS, B.3.PHARM., is Pharmacy Production
Laboratory Manager, Maye Clinic, Rochester, MN.

Address correspondence to Mr, Peters at Lab Safety Corporation,
1580 North Northwest Highway, Park Ridge, IL 60068 (valiteq@aol.
com),

A relationship, dissolved inn February 2008, existed between Valiteg
(a division of Lab Safety Corporation} and Scientific Visions (a divi-
sion of NuAire, Inc., manufacturer of two of the compounding asep-

622 Am J Health-Syst Pharm—Vol 64 Mar 15, 2007

tic isolators [CAls| tested in this study). The relationship involved
Scientific Visions’ distribution of Valiteq training literature and
media-fill products only and was unrelated to the marketing, sale, or
use pf CAls or laminar-airflow workstations {LAFWs). Neither Lab
Safety Corporation nor the Mayo Clinic is affiliated with any CAI or
LAFW manufacturer or distributor.

Copyright @ 2007, American Society of Health-System Pharma-
cists, Inc. All rights reserved. 1079-2082/07/0302-0622$06.00,
DO 10.2146/ajhp060067




cally based knowledge or standards,
several CAI designs are being effec-
tively marketed to practitioners.

The purpose of this study was to
perform a standardized, uniform as-
sessment of the basic contamination-
control performance of various CAls
to assess their ability to support and
improve aseptic compounding of
CSPs. This study also compared the
effectiveness of CAI designs for de-
termining which to use in best prac-
tices for pharmacy and nursing CSP
compounding operations.

Background

CAls currently being marketed
to pharmacies incorporate one of
two differing internal airborne-
contamination management meth-
odologies: unidirectional airflow or
turbulent airflow.

Unidirectional airflow. Unidi-
rectional airflow (also known as
“nontarbulent” or “parallel” airflow)
moves “in a single direction in a
robust and uniform manner, and
at sufficient speed to reproducibly
sweep particles away from the critical
processing or testing area.”” “Laminar
airflow,” another term for this type
of airflow, moves “in a single direc-
tion and in parallel layers at constant
velocity from the beginning to the
end of a straight-line vector.”® Several
minor variations of this definition
are recognized; however, all are de-
scriptive of the same condition.>*5
Unidirectional-airflow CAls control
airborne particulate contamination
by direct entrainment and removal.
Unidirectional airflow is required
by the Food and Drug Administra-
tion (FDA) as a primary engineer-
ing control in critical aseptic proc-
esses and in open isolators.>s?
{The unidirectional-airflow CAls in
this study are closed isolators.?® See
Appendix A for a glossary.) Quali-
fication of unidirectional airflow in
clean spaces requires no more than
a 14° divergence from straight-line
flow through the work zone.” For the
purposes of this discussion, the FDA
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industry standard definition of uni-
directional airflow is used.

Turbulent airflow. Turbulent
airflow (also known as “nonuni-
directional” or “conventional” air-
flow) is a HEPA-filtered airflow
having “multiple-pass circulating
characteristics or a nonparallel flow
direction.”"® Turbulent airflow is in-
corporated into CAls as “the process
of introducing a supply of filtered
air that mixes with, and dilutes air-
borne contaminants, thus reducing
the concentration within the {con-
trolled) environment.”*! Turbulent
airflow is incapable of producing
unobstructed, HEPA-filtered supply
air (“first air”™) and “is normally used
as secondary or ‘buffer’ filtration in
treating a processing or compound-
ing space which contains laminar-
airflow devices to maintain primary
critical work surface conditions, orin
treating other processing or support
areas about which a definitive air-
quality staternent must be made™
In theory, turbulent airflow CAls
control airborne particulate contam-
ination by dilution and dispersion.
FDA does not find turbulent airflow
acceptable as a primary engineering
control in critical aseptic processes,
except in certain closed isolators,®*
wherein all materials placed into the
isclator are sterile. This is not the case
in pharmacy and nursing practice.
The turbulent CAI design tested in
this study is undefined; it does not
meet the definition of either an open
or closed isolator because outside air
is introduced into the work zone via
its uncontrolled B1 transfer device
{(antechamber).?®1?

The use of unidirectional airflow
in LAFWs to maintain the aseptic
compounding field has been the
standard of practice in pharmacy
since the 1960s. After the inception of
USP chapter 797, turbulent-airflow
CAls have been marketed to practi-
tioners as a chapter 797-mandated
LAFW equivalent or superior strat-
egy" in the elimination and contain-
ment of critical work zone airborne

particulate contamination. However,
recent concern' has emerged about
the capability of turbulent airflow
to quickly and uniformly remove
airborne particulates generated dur-
ing aseptic compounding that may
lead to contamination of critical sites
within the aseptic field.”

CAI design perspectives. Iden-
tification of the best CAI operating
methodology requires an analysis
and a comparison of contamination-
management capabilities over both
time and space. Because an essential
precept in airborne-contamination
control is the need to minimize the
travel of contaminants, airborne
particles generated from nonsterile
gloves and gauntlets, syringe wrap-
pers, vials, bags, bottles, and other
nonsterile work materials within the
aseptic field must be efficiently en-
trained and removed by process air as
quickly as possible. The most efficient
designs, therefore, will incorporate
the shortest contamination recovery
paths and intervals. As a result, both
the volume of air exchanged within
the CAI and the direction and dis-
tance of contaminant travel, deter-
mined by the robustness of process
air volume and streamlines, become
important considerations in effective
CAI design. Appropriate CAI oper-
ating methodology will not permit
recirculation of contaminants within
the critical work zone. Using a series
of uniform, standardized challenges,
this study examines and compares
the performance characteristics and
capabilities of these two methodolo-
gies in controlling airborne contami-
nation during aseptic compounding.

Study design

In designing a protocol and chal-
lenge adequate for the purpose of
this study, the operational qualifica-
tions contained in the Controlled
Environment Testing Association’s
(CETA’s) compounding isolator
testing guide® were considered. This
innovative standard has attempted
to provide a schedule of operational
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qualifications for the CAI during
manufacture, after installation, and
periodically thereafter. However, in
several instances (e.g., sections 2.01
and 2.08), CETA’s operational quali-
fications defer to the manufacturer’s
design, implying the suitability of
the turbulent-airflow methodol-
ogy in supporting pharmacy and
nursing aseptic compounding
practices and allowing manufac-
turers of turbulent-airflow CAls
to establish special testing criteria
for their own designs. Because the
turbulent-airflow CAI can-
not meet the operating or testing
specifications of the unidirectional-
airflow CAJ, the manufacturer’s less-
demanding operational qualifica-
tions of the turbulent-airflow CAI
are deferred to in the CETA standard.

For the purposes of this study,
unbiased validation of CAI design
methodology through performance
relevant to the actual aseptic com-
pounding process was necessary.
This required a uniform and objec-
tive analysis of CAI performance
in the known temporal and spatial
constraints of typical pharmacy and
nursing compounding operations,
Therefore, elements of CETA stan-
dard CAG-02-2006 (sections 2.01
and 2.07-2.10) and International
Organization for Standardization
(I80) standard 14644-3:1999 (sec-
tions 4.2.1, 42,5, and 4.2.10) op-
erational gualification challenges,
as industry testing standards, were
determined to be the appropriate
basis of a uniform assessment of CAI
performance. To achieve a retrospec-
tive qualification of design specific to
pharmacy and nursing practice, these
challenges required augmentation
with enhanced load/no-load particle
counting procedures, and incorpora-
tion of a surrogate USP medium-risk
CSP compounding process including
(1} actual aseptic work- and waste-
streaming practices (Appendix B),
(2) normal location and orientation
of the CSP’s critical orifice {defined
as the septum or injection port of

the CSP’s finished container during
routine aseptic compounding proce-
dures}, and {3) routine disinfection
of the critical site with isopropyl
alcohol.

Because practitioners’ CSP com-
pounding techniques and methods
would not change according to CAI
design methodology, the study (1)
was conducted as a uniform, multidi-
mensional assessment, (2) challenged
the CAI as the USP chapter 797-
mandated equivalent of the LAFW,
(3) incorporated a robust, worst-case
CSP process qualification challenge,
{4) embodied realistic concerns
about the CSP process, and (5) was
applied fairly to each CAIJ, regardless
of design methodology. A three-part
challenge was devised to meet these
criteria. This challenge was then
uniformly conducted, observed, and
measured within each CAl included
in this study.

Alcohol disinfection interval:
Challenge design, The CAI repre-
sents a new and unique device in the
primary engineering control of the
CSP process. Because USP chapter
797 mandates that the performance
of such equipment be equivalent to
that of the LAFW, the CAI's opera-
tional efficiencies must be compared
with those of the LAFW. As a product
of CAI airflow management, one
such efficiency is the alcohol evapora-
tion rate during surface disinfection.
To accomplish a planned disinfection
interval, alcohol evaporation charac-
teristics within the workspace of the
CAI must be both reasonable and
predictable to ensure the maximum
plasmolysis of microbial contamina-
tiont present on and around critical
orifices without undue delay of the
compounding process. While longer
exposure of microorganisms to most
disinfectants may increase lethality,
complete drying of the alcohol must
occur in order to be effective. Due
to normal workload, CSP operatives
rarely wait if extended periods are
required for complete drying of
alcohol-saturated critical sites. Fail-
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ure to allow the alcohol disinfectant
to completely dry on septa and criti-
cal work surfaces poses the hazards
of both direct viable contamination
and alcohol cross-contamination of
the end product.’

A two-minute exposure time
has been shown to produce a 1-log
(90%) reduction of bacterial popula-
tions,'7 and an alcohol disinfection
spray-and-wipe procedure has been
demonstrated to be superior to spray
methods alone.”” Because best prac-
tices in pharmacy for compounding
CSPs must be based on realistic op-
erating constraints, an alcohol wipe
and two-minute drying procedure is
recommended for proper disinfec-
tion of work surfaces and critical sites
within the CAIL

CAI selection. Four unidirec-
tional-airflow CAls, representing
the most widely sold unidirectional
designs, were selected for testing:
(1} Pharmagard NU-PR797-400
(NuAire, Inc., Plymouth, MN, serial
no. 98983052605), (2) Pharmagard
NU-SNR797-400 (NuAire, serial no.
103422122205), (3) Germfree LFGI-
3USP (Germfree, Inc.,, Ormond
Beach, FL, serial no. 358-15-LGU-
1191), and (4) SterilSHIELD 8§ 500
(Baker Company, Sanford, ME, serial
no. 85693). The turbulent-airflow
CAl, representing the most widely
sold turbulent design, was selected
for testing; it was the mobile isolation
chamber (MIC) (Containment Tech-
nologies Group [CTG], Indianapolis,
IN, serial no. 203-MPA-080). The
LAFW reference unit was a model
440-400 type II{A) biological safety
cabinet (NuAire, serial no. 83841
AGU),

Methods

Following successful installa-
tion and operational qualifica-
tions, one turbulent-flow and four
unidirectional-flow CAls were chal-
lenged to compare the two airflow
methodologies in removing airborne
particulate contamination generated
within the aseptic work zone. The

U+



turbulent-flow MIC was challenged
in situ at the Gonda Outpatient Pro-
cedure Center at the Mayo Clinic in
Rochester, Minnesota. All other CAls
challenged in this study incorporated
unidirectional airflow and were ob-
tained directly from their manufac-
turers and installed at the Lab Safety
Corporation facility in Cumberland,
Wisconsin. The performance analysis
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and comparisons of these units were
made in a side-by-side configuration
(Figure 1), Unit descriptions and
manufacturers’ design specifications
are presented in Table 1. Testing was
performed without CTG-approved
protocols or training for operation of
the MIC.*

Internal pressurization of all CAls
in accordance with the manufac-

Figure 1. Configuration of the four unidirectional-flow compounding aseptic isalators (CAls)

during testing. The turbulent-fiow CAl Is not pictured because it was tested in situ.

s

turer’s operating specification was
verified by interconnection of a water
manometer as a primary standard to
each CAL Manufacturers’ data were
used to determine CAI process air
changes per hour and antechamber
purge times. A discrete particle coun-
ter {DPC)? was located outside the
CALI in the normal manner of moni-
toring (Figure 2), facilitating the
sampling of CAI process air, which
was then vented outside the main
chamber. The DPC was connected to
an anisokinetic sampling probe that
represented the critical orifice of the
final container. The probe was located
within the CAI where it would create
minimal airflow disturbance. The
DPC was installed and operated
in accordance with specifications
contained in the manufacturer-
supplied operator’s manual.

All particle counts are expressed as
the number of particles 20.5 pum per
cubic foot of air tested (p/ft*). The
volume of all samples used to calcu-
late ISO cleanliness classes was 1.0 ft*/
min. ISO class 5 {the former F$209
class 100) requires no more than 100
p/ft at this particle and sample size.
Due to possible interference of the
DPC sampling volume of 1.0 f3/min

| Table1s

Properties
Device Pressure
Ambiont Pressire
mbient Pre:
No. {inches Water Column} Paé;-;?ggg? h
Unit Airflow Supply Air Process Purge Time
Pevice Pressurized? Pattern Changes/Hr  Antechamber Chamber (Sec
Baker SterilSHIELD 55 500 Yes Unidirectional 792 .19 12
Containmant Technalogias " pi — i S A
Group mobile isolation
chamber No Tubulent 200 = NA* -0.015 Lo NA
Germfree LFGI-3USP " Yes " Unidirectiona 1075 -0.10 010 8
NuAire Pharmagard NU- e '
_PR797-400 R (- Unidirectional 1200 0.10 Lo o 8
NuAite Pharmagard NU- ' '
SNR797-400 No Unidirectional 1200 ~0.15 _-b12 10
NuAire 440-400 freferanca™ L iERIbRer — ; - e
unit} NA Unidirectional 1800 NA NA NA

*NA = not applicable.
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Figure 2. Diagram of a compounding aseptic isolator (CA. A =
stick, D = pass-through sampling port, E = sampling hose,

afr, which was then vented outside the main chamber.

Lrocess air, B = discrete particle counter {DPC) sampling probe, C = smoke
F=DPC The DPC was located outside the CAl to facilitate the sampling of process

with the pressurization or airflow
characteristics of the MIC CAI (the
unit is not designed to make up air
volume), the accuracy of 1.0-ft*/min
samples was verified by examining
periodic, random comparison-
substitution samples of 0.1 fi?.

Where possible, interconnection
of the DPC with each CAI was ac-
complished with a sampling hose
passing directly through the gastight
exterior test port provided by the
manufacturer, terminating at the
sampling probe placed at the center
of the aseptic field (Figure 2). In
the case of the MIC, which lacked a
gastight test port, the manufacturer’s
instructions were followed by (1)
removing a waste container from
its waste chute, (2) placing the wrist
opening of a surgeon’s glove over
the waste chute opening in a snug
elastic fit and securing with a rubber
band to form an occlusive seal, (3)
puncturing a finger of the glove, and
(4) inserting the DPC sampling hose
through the finger breach in a snug
elastic fit and securing with a rubber
band to form an occlusive seal.

In all testing phases, the inlet of
the sampling probe was oriented in
an upward position 12 in above the
critical work surface center to simu-
late the normal location and proxim-

ity of the CSP critical orifice to the
working materials during routine
compounding activities. The com-
parison challenge was performed in
three testing phases after establish-
ing at-rest ISO class 5 air cleanliness
baselines at the aseptic work surface
of each CAI without the presence of
a visual smoke tracer, the operator’s
hands, or surrogate compounding
materials.

Testing phase 1: Gross particulate
removal challenge. Ten equidistant
smoke-test locations within the
critical aseptic field of each CAI
were identified and mapped (Figure
3). A single, new titanium tetra-
chloride smoke stick® was used to
introduce visible and measurable
zero-velocity particulates of a size
and mass generally equivalent to
both airborne microbial and normal
atmospheric pyrogenic or nonpyro-
genic dust particulates.’® Introduc-
tion of this quiescent tracer was
conducted consecutively at each of
the 10 test locations to visualize the
actual airborne recovery pathways
from any work surface or materials
where contamination might becorne
aerosolized during routine com-
pounding activities.

The smoke stick was inserted
upright into a small, streamlined,
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single-wire stand {the assembly). Its
cotfon reaction matrix was crushed
with a plier and held upright to
prevent smoke generation. The as-
sembly was introduced normally
through the antechamber interface
and oriented vertically, placing the
point of quiescent smoke emission
4 in above the aseptic work surface
(Figures 2 and 3). Orientation of the
smoke tracer in this manner simu-
lated and amplified a continuous
work-surface-generated particulate
contamination source or event at
each test location. The assembly
was positioned at location 1, and
the CAI was allowed to equilibrate
for one minute with no work space
activity. One hand was inserted into
the CAI glove, and the assembly was
inverted momentarily to commence
the release of the smoke tracer. The
tracer was generated continuously
during the entire course of phase 1
testing, providing the manufacturer’s
design quantity’ of smoke during a
one-minute interval at each of the 10
test locations. A five-second interval
was then allowed to reposition the
assembly at each successive location
and retract the gloved hand. The as-
sembly was inverted at three-minute
intervals to renew the presence of
hiquid titanium tetrachloride at the




reaction matrix, ensuring uninter-
rupted production of the smoke
tracer throughout phase 1 testing.
Daring this phase, the DPC was
operated continuously, producing
a series of consecutive one-minute
counts representing a total of 10 fi3
of air sampled. Values were averaged
and analyzed using Gaussian distri-
bution to determine the 95% upper
confidence limit (UCL) for the data.
The high, low, and 95% UCL par-
ticulate contamination values are re-
ported in Table 2. As the visualization
component of phase 1 testing, three
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individuals observed and recorded
the smoke tracer pattern behaviors
and airborne recovery pathways.
Testing phase 2: Compounding
process qualification. In order to
represent a worst-case, inprocess
compounding simulation as a pro-

cess qualification (PQ) in phase 2, ;

the smoke tracer was removed from
the CAl and surrogate compound-
ing materials were placed onto the
critical work surface via the normal
antechamber interface. The unit was
allowed to equilibrate for one minute
with no work activity. The hands of

Figure 3. Smoke-stick test locations {numbers) within the compounding aseptic isclator
critical work zone, The probe of the discrate particle counter is in the centerand 12 in above

the horizontal work susface,

the operator were then inserted into
the gauntlets and engaged in surro-
gate compounding tasks {Appendix
B) as the DPC continuously analyzed
1.0- and 0.1-ft*/min process air sam-
ples obtained at the surrogate critical
orifice (the probe in Figure 2 and 3).
The process was monitored by two
observers to ensure uniformity and
consistency,

Alcohol disinfectant drying times
were also established for each type
of CAI during phase 2 testing. The
humidity and temperature of each
CAI work zone were established and
recorded using the DPC. Alcohol
drying times were then established by
placing three 30-rmL multidose vials
on the center of the aseptic work sur-
face of each CAL In three individual
exercises, each vial was swabbed with
a new, premoistened commercial
alcohol swab and allowed to dry. The
interval required for complete evapo-
ration of the reflective liquid alcohol,
as visually determined from each of
the vials, was observed and recorded
by two observers. The longest single
interval was 360 seconds (Table 3},

Testing phase 3: Contamination
clearance interval. In phase 3, each
CAI was filled while inoperative with

Fablgd - e e S .
Cor PQ.U’nﬁiﬁQ?ﬁseﬂpﬁi;-Is_ﬁ_!atdf-.-Pétforma'ﬁcé'i)ét'a:_--'-'.-' ST T
No. 0.5-1tm Particles/ft? Phase 3:
Phase 1: Gross Particulate Phase 2: Compounding Process ~ CoMtaminant
Removal Challenge Qualification Clearance
Interval {Seq)
95% Count Count 95% Count Count {includes Start-
Device UCL*  {Minimum) (Maximum) UCL*  {Minimum) (Maximum)  up Interval)
Baker SterlISHIELLDY 55 500 19 0 .. 8 o 28 70
Containment Tachologies ™~ . 22 . R S U
Group mobile isolation
chamber 3725 345 5865 2735 128 9978 >420
Germfree LFGI-3USP T 0 8 2 0 Ty B
NuAia Phampaard s~ T ) L
_ PR797400 3 0 4. 0 0 0 .M
NuAire Pharmagard NU- ' o
SNR797-400 11 2 13 9 4 12 44
NuAire 440-400 (reference 7 B ”
unit) 2 0 3 0 D 0 19

*UCL = upper confidence limit,
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titanium tetrachloride smoke suffi-
cient to produce a homogeneous vis-
ible presence of the tracer throughout
the work chamber. The unit was then
activated to measure the interval from
activation to the achievement of the
required ISO class 5 operating condi-
tion at the surrogate critical orifice.
To prevent damage to the DPC by
sampling above the particle counter’s
coincidence loss rate, the counting
procedure did not begin until visible
clearance of the tracer was observed.
Based on understanding and obser-
vation of normal pharmacy process
flow and the comparative baseline
performance of the reference LAFW
(Table 2}, an interval of 3.5 minutes
was empirically selected as the maxi-
mum reasonable process delay for
this return-to-equilibrium challenge.
Counting was halted after twice that
interval (7 minutes) had elapsed or
when ISO class 5 conditions were
established and confirmed by at least
two consecutive counts,

Results

Phase 1. Unidirectional-flow CAL.
Observation of the tracer behavior
during this phase demonstrated di-
rect recovery of the smoke tracer in
cohesive, ribbonlike pathways exiting
the aseptic work zone via front and
rear return grilles and laterally via
work surfaces and wall clearances
by all unidirectional-airflow CAls.
No diversion, vortices, or reflux of
the visible tracer was observed at
the work surface. All process air was

poun

quickly and cohesively recovered,
with no stratification or “dead spots”
observed within the main work
chamber, All unidirectional CAls
maintained continuous ISO class 5
conditions at the surrogate critical
orifice during introduction of the
smoke tracer at all test locations,
demonstrating immediate entrain-
ment and exclusion of airborne
particulate contamination from the
aseptic work zone (Table 2).

Turbulent-flow CAL Observation of
the tracer behavior in the turbulent-
flow CAI demonstrated roiling reflux
of the smoke tracer throughout the
aseptic work zone, resulting in im- -
mediate airborne particulate con-
tamination present at the surrogate
critical orifice. This contamination
remained visually present and mea-
surable outside ISO class 5 condi-
tions for over seven minutes after
removal of the smoke source, with
several dead spots and air stagna-
tion observed within the main work
chamber. At no time during phase 1
testing did the turbulent CAI tested
achieve an ISO class 5 operating con-
dition at the critical orifice,

Phase 2. Unidirectional-flow CAls,
During phase 2, all unidirectional-
flow CAls maintained continuous
ISO class 5 conditions throughout
the surrogate CSP compounding
process, demonstrating immediate
exclusion of airborne particulate
contamination from the CSP critical
orifice during compounding proce-
dures (Table 2).

ding Aseptic Isofator Temperature, Relative Humidity, and Alcohol Drying Time

Turbulent-flow CAL The turbulent-
flow CAI continuously exhibited ISO
class 6 and 7 levels of airborne par-
ticulate contamination at the critical
orifice during the CSP compound-
ing procedures. At no time during
phase 2 testing did the turbulent CAI
achieve an ISO class 5 operating con-
dition at the critical orifice. The aver-
age particle count for the turbulent-
flow CAT in this phase was 1520 p/ft?,
with a 95% UCL of 2735 p/f®. (The
minimum particle count recorded at
the surrogate critical orifice during
this phase was 128 p/ft’ (ISO class 6],
while the maximum was 9978 p/f?
[ISO class 71.)

Alcohol disinfection interval
challenge. Unidirectional-flow CAI.
Alcohol drying times of £16 seconds
were observed for all unidirectiona}-
flow CAls tested.

Turbulent-flow CAI Alcohol dry-
ing times of six minutes were ob-
served in the turbulent-flow CAI
tested. When controlling for varia-
tion in internal operating tempera-
ture and humidity, evaporation time
in the turbulent-flow CAI would
not be expected to be more than
150% of the evaporation time in
the unidirectional-flow CAL*

Phase 3. Unidirectional-flow CAL,
The gross airborne contamination
clearance interval to an ISO class 5
operating condition observed for
the unidirectional-flow CAls ranged
from 31 to 70 seconds {Table 2).

Turbulent-flow CAI The gross
airborne contamination clearance

i i
Average Average Relative Alcohol Dry
Device Temperature (°F) Humidity (%) Time (Sec}
Baker SterlSHIELD 55 500 665 e 293 1B

Contalnment Technologies Group T

mobileisofation chamber 70.3 53.8 360
Germfree LFGL3USP 2 T 300, L
NuAire Pharmagard NU-PR797-400 784 .33 16 !

NuAire Pharmagard NU-SNR797-400 e74 n 294 s

NuAire 440-400 {reference unit) T - T ) I A
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interval observed for the turbulent-
flow CAI tested exceeded seven
minutes. Counting procedures were
halted after seven minutes without
achieving ISO class 5 operating
conditions.

Discussion

The results suggest the suitability
of the unidirectional-flow CAls and
the unsuitability of the turbulent-flow
CAl for use in pharmacy and nursing
CSP compounding practices.

Observation of the visual tracer
introduced into all unidirectional-
flow CAls tested during phase 1
demonstrated “airflow moving in a
single direction in a rabust and uni-
form manner, and at sufficient speed
to reproducibly sweep particles away
from the critical processing or testing
area,” while observation of the vi-
sual tracer in the turbulent-flow CAI
demonstrated sluggish, multipass
airflow moving in no discernible di-
rection that failed to clear from the
unit over extended periods of time,
This appears to be due to the consid-
erable reduction in supply airflow
cohesiveness and volume within the
turbulent-flow CAI, calculated at
less than 25% of the average supply
airflow of the unidirectional-flow
CAls tested and one ninth of the sup-
ply airflow of the USP chapter 797-
mandated reference LAFW tested
{Table 2). While the unidirectional-
flow CAls effectively entrained and
removed contaminants from the
aseptic work zone, the turbulent-flow
CAI recirculated contaminants within
the aseptic work zone without timely
and effective entrainment and removal.
Phase 2 particle counts obtained in the
turbulent-flow CAI during the PQ
were greater than 300 times the highest
level of the unidirectional-flow CAls
in both the positive- and negative-
pressure configurations. Despite care
and uniformity in the conduct of all
testing procedures, at no time during
testing phases 1, 2, or 3 was an ISO
class 5 operating condition achieved
in the turbulent-flow CAI tested.
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In addition, the turbulent CAI
tested did not include a DI or
D2 transfer device’? {antechamber
HEPA-purge feature), essential to the
elimination of extraneous airborne
particulates that may remain in close
proximity to nonsterile compound-
ing materials and be introduced into
the aseptic work zone during pass-
through, particularly in operations
conducted outside an ISO class 7
cleanroom. The Bl transfer device
{non-HEPA-purged antechamber)
and reduced internal airflow veloci-
ties demonstrated in the turbulent-
flow CAI may have contributed to the
introduction and settling of airborne
particulate contamination onto asep-
tic work surfaces and critical sites,
rather than eliminating this type of
contamination within the air stream,
thus increasing the potential for con-
taminaticn of the end product.

A controversy currently exists as
to whether the CAI should be used
within or outside a controlled clean
space. This study demonstrated that
the tested unidirectional-flow CAls
are as effective as traditional LAFWs
in maintaining operational ISO class
5 conditions at the CSP critical orifice
(Tables 2 and 3). Internal airborne
particulate levels were controlled
within an ISO class 5 condition when
supplies were properly precleaned
and introduced via a D1 or D2
transfer device (HEPA-purged ante-
chamber) by a gowned operatorinan
IS0 class 8 environment. However, a
wide range of outside environments
and operating procedures exist. An
ungowned operator or an excessively
dirty external environment is likely
to substantially increase the con-
tamination burden on working ma-
terials. It must, therefore, be assumed
that there is some level of external
contarnination that will negatively
impact end-product quality. Because
this study did not address the effects
of CAls operating under worst-case
environmental conditions, the pos-
sible negative impact of a B1 transfer
device (non-HEPA-purged ante-

chamber) on the aseptic work zone,
improper precleaning of working
materials, and improper operator
gowning, no recomimnendation can
be made for CAI operation outside
a controlled ISO class 8 environ-
ment or for elimination of the use of
a gown, hair cover, mask, and shoe
covers,

As a factor in realistic CSP process
design and execution, the alcohol
disinfectant drying times observed in
the turbulent-flow CAI are excessive
to the point of either causing undue
delay of the process or encouraging
premature resumption of the pro-
cess before complete drying, and the
maximum plasmolysis of potential
viable surface contaminants can oc-
cur. Neither scenario is acceptable in
terms of customary pharmacy work-
load or patient safety,

The unidirectional-flow CAls
tested rapidly and reliably entrained
and removed large quantities of
airborne particulate contamination
from the aseptic work zone, provided
first air to the working materials,
and facilitated the rapid drying of
alcohol surface disinfectant. In ad-
dition, all unidirectional-flow CAls
tested incorporated a DI or D2
antechamber HEPA-purge feature
to eliminate airborne contaminants
before the introduction of nonsterile
working materials into the aseptic
work area. These attributes constitute
best practices and are necessary to
support the aseptic compounding
process in pharmacy and nursing CSP
operations in accordance with closed
isolator design and testing standards.»®
In clear contrast, the unclassified
turbulent-flow CAI did not exhibit any
of these attributes. The turbulent-flow
CAI could allow for a higher airborne
contamination burden for process air
within the critical compounding area
resulting from its lack of robust and
efficient process airflow and from the
absence of a D1 or D2 antecharnber
HEPA-purge feature. This increases
the risk that viable contamination
will reach the patient, leading to a
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higher rate of pharmacy- and nursing-
induced infections, compared with
unidirectional-flow CAls possessing
both robust process airflow and a D1
or D2 HEPA-purged antechamber. 28!

The unidirectional-flow CAlIs
tested met the LAFW-equivalency
requirements of USP chapter 797,
pharmaceutical aseptic processing
standards,®’ the industry-standard
definition of a closed isolator,*®% and
the rigorous demands of pharmacy
and nursing sterile compounding,
The unidirectional-flow CAls tested
will support the optimum alcohol
disinfection routine. In view of these
findings, the unidirectional-flow de-
sign methodology is recommended
for CAls used in pharmacy and nurs-
ing CSP operations,

The unclassified turbulent-flow
CAI tested did not meet the LAFW-
equivalency requirements of USP
chapter 797 or pharmaceutical aseptic
processing standards, the definition
of a CAL*" the industry-standard
definition of an open or closed isola-
tor, or the rigorous demands of phar-
macy and nursing CSP operations.
Neither did the turbulent-flow CAI
tested support the optimum alcohol
disinfection routine. In view of these
findings, the tested turbulent-flow
CAI cannot be recommended for
use in pharmacy and nursing CSP
operations,

Conclusion

The performance of four
unidirectional-flow CAIs supports
their use in pharmacy and nursing
CSP operations, whereas the perfor-
mance of one turbulent-flow CAI
does not.

*According te CI'G, “The MICs have unidirec-
tional airflow in the critical zone of compounling”
(CTG advertising claim, Amr J Henlth-Syst Pharm.
2005; 62:2577), but this is not supported by industry
standards or generaily accepted engineering control
principles, CTG dedined to provide (1) an MIC
unit for testing, (2) proprietary MIC operating and
sterilization protocols, or (3} proprietary studies
supporting the MIC unif’s design and operational
yualifications.

"Ciimet CI-500 discrete particle counter/probe
{sample rate, 1 #/min), Climet Instruments, Red-

Aidrborne contamination

lands, CA, serial 999558, This unit was calibrated to
2 National Institute of Standards end Technology-
traceable standard within the previous six months.

“Tel-Fru Smoke Sticks, B. Verron Hill, Beniciz,
CA, product 15-049,

“The titanium tetrachloride smoke stick produc.
es & concentration of particles at the matrix source
too nurnerous to count without further ajr dilution.
DPC enumeration of particudates within the work
space becomes possible only after source particles
become entrained within the process airstream
and dilution of the source concentration occurs.
The smoke sticks employed in this test exhibited
the usual and customary visual concentration of
particutates at afl times uatil exhavstion one to two
minutes after completing each test. The geomet-
ric number average diameter of the particles was
G.13-0.35 pm (mamufactorer's data).

‘Evaporation rate is also affected by air move-
ment and other factors, The extended drying times
and elevated refative humidity observed within the
turbulent-tflow CAl tested appear 10 be the result
of a totally closed system with no design exhavst or
makeup air, inhibiting vapor dilution, Temperature
and relative humidity are the two prominent factors
affecting evaporation, Higher temperatures increass
the evaporation rate (R), while higher elevated
humidity has the reverse effact, Temperature dif.
ferences in this study were negligible, When time
thectustion is ignored, the formula to measure the
effect of relative humidity on evaporation becomes
R = I-relative humidity/100 (www.newton.dep.
anlgov). (The average relative humidity in the
MIC unit was 53%, while the lowest average rela-
tive humidity in the unidirectiona)-flow CAI units
tested was 29%.} Using this formula, we calculated
the comparative R_in the MIC to be 0,47, while the
highest comparative R_was 0.71; therefore, the high-
est comparative R_ was 1.5 times the R_observed in
the MIC unit. {These calculations determine only
the effect of relative humidity in this study; ot the
absolute R_of 70% isopropy! alcohol,)
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Appendix A—Glossary of terms

Anisokinetic probe: Air sempling probe -
inlet velocities unequal to unidirectional air sup-
ply velocities in unidirectional-flow CAls; probe
dizmeter uncorrectable for isokinesis at reduced
CAI velocities of 40-50 fpm.

At rest: Enginteering controls and equipment
operating at idle, with no operator or working
materials present,




Best-case: A set of conditions encempassing
upper and lower processing limits and circum-
stances, including those within standard operat-
ing procedures that pose the least chance of proc-
ess or product failure compared with worst-case
conditions. Such conditions do not necessarily
ensure product safety or efficacy.

Buffer zone: An enclosed, controlied-access
aseptic processing room area housing LAFWSs
as primary engineering contrels. Alse known as
the “core” USP chapter 797 requires that CSP
process buffer zones be maintained at ISO class 7
{former F$20% class 10,000).

Closed isolator: A positively or negatively
pressurized isolator that excludes contaminants
from the critical work zone by accomplishing
material transfer through a D! or D2 transfer
device rather than through direct apenings to the
surrounding environment or an uncontrolled
transfer device. A closed kolator will exclude
transfer of untreated room air either directly or
indirectly to the main chamber,

CSP critical orifice: The septum or injec-
tion port of a CSP’s finished container and its
crientation during rouiine aseptic compounding
procedures,

Instailation qualification: Systematic
documentary evidence that a facility or device
is instalied and finished in accordance with de-
sign and process parameters or manufacturer’s
specifications,

ISQ class 5: Air containing no more than 100
p/ft® that are 0.5 pm or larger in diameter {3520
p/m*}; formerly F5209¢ class 100,

150 class 6: Air containing no more than
1000 p/it® that are 0.5 m or larger in diameter
(35,200 p/m?); formerly FS20%e class 1,000.

ISO dass 7: Air containing no more than
10,000 p/ft® that are 0.5 pm or larger in diameter
(352,000 p/m’;formerly FS209¢ class 10,000.

Open isolator: A positively pressurized isola-
tor designed to allow the ingress and egress of
working materials through one or more direct
openings to the room during operations. Open
isolators do not allow the exchange of unfiltered
alr or contaminants with adjacent environments.

Operational qualification: Systematic docu-
mentary evidence that a facility or device is ca-
pable of repeatedly and reliably operating within
design and process parameters or manufacturer’s
specifications.

Performance quelification: Systematic
documentary evidence that an aseptic process is
capable of repeatedly and reliably producing 2
finished product of the required quality.

Plasmolysis: Shrinkage or contraction of

PRACTIHIE REPORTS

the protoplasm away from the wall of a plant
or bacterial cell. Death of the isopropyl or ethyl
alcohol-saturated bacterial cell Is caused by dry-
ing of the alcohol and the resulting loss of water
through osmosis.

Primary engineering controk An air han-
dling device used to contro} air guality in the
critical work zone of the aseptic process.

Primary standard: A reference standard that
directly quantifies s measurand without the need
for conversion or calibration (Le., calibration
of secondary electromechanical methods in the
measurement of pressure, temperature, or other
attributes, such as magnehelic or digital pressure
gauges or thermogouples); 2 standard to which
secondary standards or measurement devices
are calibrated,

Process air: Controlled airflow being sup-
plied to, and removed from, the aseptic work
zone of the CAl for maintenance of required 150
class 5 inprocess cleanliness condition.

Process qualification: Following the design,
installation, and operational qualifications of
the compeunding facitity and comprehensive
training and verification of the aseptic technique
of CSP operatives, the process qualification
exercise is a simulation of the actual, finished
compounding process using surrogate com-
pounding reaterials under actual compounding
conditions (known in industry as a “qual run”®
Several “prequal runs” may be necessary to
establish a satisfactory process). Based on the
results of physical measurements (L., particle
counts, microbial moenitoring, temperature, and
humidity) end observations documented during
the exercise confirming aperation within prede-
termined process design parameters, a successful
outcome of the process qualification may then be
represented to & regulatory group as a qualifica-
tion of the adequacy of the process.

Secondary engineering control; An air han-
dling device used to conteol air quality in the an-
teroom and buffer zones of the aseptic process.

Surrogate compounding exercise: A 15-step,
worst-case, observed demonstration of the nipe,
basic USP medium-risk core aseptic techniques
employing all necessary drug containers with
sterile, microbiological growth medium ma-
aipulated in place of the actual drug. Success-
ful outcome of this challenge requires that all
simulated end products remain sterile following
admixture and incubation. In combination with
the proctor-observed successful assessment of
aseptic technigue, the surrogate compounding
exercise verifies the candidate’s ability to safely
and accurately compound CSPs,

Airborne contamination 8B

Worst-case: A set of conditions encom-
passing upper and lower processing limits and
drcumstances, including those within standard
operating procedures that pose the greatest
chance of process or product failere when com-
pared with ideal or best-case conditions, Such
conditions do not necessarily induce product or
process failure.

Appendix B—Aseptic work- and waste-
streaming practices

A uniform surrogate UUSP medium-risk
compounding process incorporating & commer-
cial piggyback bug containing 100 mL of 0.9%
sodium chloride injection, 10-mL and 60-mL
syringes, 21-gauge needles, a filter needle, a 10~
mL single-dose vial containing liquid, a 30-mL
multidose vial cortaining liguid, 2 20-mY. mul-
tidose vial containing powder for reconstitution,
& 10-mL ampul containing liquid, and prepack-
aged 70% alcohol swabs,

15-Step procedure

1. Preclean: supplies with a 70% alcohel wipe,

2. Stage the working materials in the
antechamber. )

3. Follow manufacturer's instructions for in-
troduction inte the work chamber and for
work zone equilibration. Use identical type
and range of aseptic munipulations for each
challenge (steps 4 through 15).

4. Disinfect gloves and gauntlets,

5. Assemble ail syringes and needles.

6. Dispose of all wrappers and debris using the
CAT pass-through waste facility.

7. Resanitize the work and glove surfaces.

8. Disinfect all septa and ports with separate
alcohol swabs,

9. Allow the CAI to eqailibrate for one minute
and allow zlcohol to dry before commenc-
ing compoundiag activities,

10. Remove 50 mL of 0.7% sodium chioride
injection from 100-ml piggyback and
zeconstitute sterile powder with 20 ml of
0.7% sodium chloride injection, Discard
remaining 0.7% sodium chloride injection,

11. Withdraw three 5-mL samples from the 30-
mL multidose vial and add to piggyback.

12, Withdraw three 5~-mL samples of reconsti-
tuted sterite powder and add to piggyback.

13. Withdraw 10 mL from the 10-mL single-
dose vial and add to piggyback,

14, Withdraw 10 mL from the 10-mL ampu and
add to piggyback. Switl piggyback gently to
mix.

15. Stage in antechamber for removal.
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ASHP Guidelines on Handling Hazardous Drugs

In 1980, the American Society of Health- System Pharmacists
{ASHP) published its revised technical assistance bulletin
{TAB} on handling cytotoxic and hazardous drugs.! The in-
formation and recommendations contained in that docurrent
were curtent to june 1988. Continuing reports of workplace
contamination and concerns for health care worker safety
prompied the Occupational Safety and Health Administration
(OSHA) to issue new guldelines on controlling occupational
exposute to hazardous drugs in 199522 In 2004, the National
Institute for Oceupational Safety and Health (NTOSH) issued
the "NIOSH Alert: Preventing Qceupational Exposure to
Antineoplastic and Other Hazardous Drugs in Health Care
Settings."* The following ASHP Guidelines on Handling
Hazardous Drugs Include information from these recom-
mendations and are current (o 2004.

Purpose

The purpose of these guidelines is 1o (1) update the reader
on new and continuing cencerns for health care workers han-
diing hazardous drugs and {2} provide information on rec-
omrmendations, including those regarding eguipment, that
have been developed since the publication of the previous
TAB. Because studies have shown that contamination occurs
in many seitings, these guidelines should be implemented
wherever hazardous drug_s are received, stored, prepared, ad-
ministered, or disposed.*”’

Comprehensive reviews of the literature covering an-
ecdotal and case reports of surface contamination, worker
contamination, and risk assessment are avajlable from
OSHA.?* NIOSH,* and individual authors.*” The primary
goal of this document is {o provide recommendations for the
safe handling of hazardous drugs.

These guidelines represent the recommendations of
mary groups and individuals who have worked tirelessly
over decades to reduce the polential harmful effects of haz-
ardous drugs on health care workers, The research available
fo date, as well as the opinions of thought leaders in this
area, 18 reflected in the guidelines, Where possible, recom-
mendations are evidence based. [n the absence of plblished
data, professtonal judgment, experience, and common sense
have been used.

Background

Workers imay be exposed (o a hazardous diug 2t many points
durlng its manufacture, transport, distribution, receipt, stor-
age, preparation, and administration, as weil as during waste
handling and equipment maintenance and repair. All work-
ers involved in these activities have the potential for contact
with uncontained drug,

Early concerns regarding the safety of workers han-
dling potentiaily hazardous drugs focused on antineoplastic
drugs when reports of second cancers in patients treated with
these agents were coupled with the discovery of mutagenic
substances in nurses who handled these drugs and cared for
treated patients.5? Exposure to these drugs in the workplace
has been associated with acute and shert-term reactions,

as well as long-term effects. Anecdow! and case reports
in the literature range from skin-related and ocular effects
to flu-like symptoms and headache.**'%¥ Two controlled
surveys have reported significant increases in a number of
symptoms, including sore throat, chronic cough, infections,
dizziness, eye irritation, and headaches, among nurses, phar-
macists, and pharmacy technicians routinely exposed to
hazardous drugs in the workplace.”®"® Reproductive stud-
ies on health care workers have shown an increase in fetal
abnotmalities, fetal loss, and fertility impairment result-
ing from occupational exposare to these potent drugs,m"ze'
Antineoplastic drugs and immunosuppressants are some of
the types of drugs included on Hists of known or suspected
hwman carcinogens by the National Toxicology Program®
and the International Agency for Research on Cancer?
Although the increased incidence of cancers for occupa-
tionally exposed groups has been investigated with varying
results, % a formal risk assessment of occupationally ex-
posed pharmacy workers by Sessink et a1.% estimaled that
cyclophosphamide causes an additional 1.4-10 cases of
cancer per million workers each year. This estimate, which
considered workplace contamination and worker contamina-
tion and excretion in combination with arimal and patient
studies, was based on a conservative exposure level. Connor
et al ¥ found greater surface contamination in a study of
U.S. and Canadian clinical setiings than had been reported
in European studies conducted by Sessink and colleagues. ™
Ensslin et al.* reported an almost fivefold greater dally
average excretion of cyclophosphamide in their study than
that reported by Sessink, These later findings could add
7-50 additional cancer cases per year per million workers to
Sessink’s estimate, From these and other studies that show
variations in work practices and engineering comtrols, ™
It may be assumed that such variations contribute to differ-
ences in surface and worker contamination.

Routes of Exposure, Numerous studies showed the presence
of hazardous drugs in the urine of health care workers.®-
3436 Hagardous drugs enter the body through inhalation,
accidental injectton, ingestion of contaminated foodstuffs
or mouth contact with contaminated hands, and dermal ab-
sorption, While inhaiation might be suspected as the primary
route of exposure, air sampling studies of pharmacy and
clinlc environments have often demonstrated low levels of
or o airborne contaminanis, 2% Recent concerns about
the efficacy of the sampling methods™ and the possibllity
that at least one of the marker drugs may be volatile®** and
thus not captured on the standard sampling filter leave the
matter of inhalational exposure unresolved. Surface con-
tamination studies do, however, suggest that dermal con-
tact and absorption may be a primary route of exposure 34
While some hazardous drugs are dermally absorbed, 2 1992
report showed no detectable skin absorption of doxorubicin,
daunorubicin, vineristine, vinblastine, or melphalan.” Anal-
lernative to dermal absorption is that surface contamination
transferred to hands may be ingested via the hand-to-mouth
route.** One or more of these routes might be responsible
for workers® exposure.
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Hazard Assessment, The risk to health care personnel from
handling hazardous drugs is the resull of a combination of
the inherent toxicity of the drugs and the extent to which
waorkers are exposed to the drugs in the course of their daily
Jjob activities. Both hazard identification (the qualitative
evaluation of the foxicity of a given drug) and an exposure
assessment (the amount of worker contact with the drug) are
required to complete a hazard assessment, As the hazard as-
sessment is specitic to the safety program and safety equip-
ment in place at a work site, a formal hazard assessment may
not be available for most practitioners, An alternative is a
performance-based, observationat approach. Observation of
current work practices, equipment, and the physical layout
of work areas where hazardous drugs are handled at any
given site will serve as an initial assessment of appropriate
and irappropriate practives.’

Hazardous Drugs as Sterile Preparations

Mary hazardous drugs are designed for parenteral adminis-
tration, requiring aseptic reconstitution or dilution to yield a
final sterile preparation. As suct. the compounding of these
preducts js regulated as pharmaceutical compounding hy the
United States Pharmacopeia (USP), chapter 797.% The ia-
tent of chapter 797 is to protect patients from improperly
compounded sterile preparations by regulating facilities,
equipment, and work practices to ensure the sterility of ex-
temporaneously compounded sterile preparations. Chapter
797 addresses not only the sterility of a preparation but also
the accuracy of its composition. Because many hazardous
drugs are very potent, there is lttle margin for error in com-
pounding.

The initial version of chapter 797, released in early
2004, provided only minimal guldance for the handling of
hazardous drugs, imiting this issue to a short discussion
of chemotoxic agents in the document's section on aseptic
technique. The chapter referred to standards established by
the Iniernational Organization for Standardization {1SQ)Y
that address the acceptable air quality (as measured by
parficulate counts) in the critical emvirornment but failed to
discuss airflow, air exchanges per hour, or pressure gradi-
ents of the IS0 standards for cleanrooms and associated en-
vironments for compounding sterile products. The chapter

. did not describe the containment procedures necessary for
compounding sterile hazardous agents, leaving it to the prac-
titioner to simultaneously comply with the need to maintain
a critical environment for compounded sterile products for
patient safety while ensuring a contained environment for
worker safety. The use of posilive-pressure isolators [or
compounding hazardous drugs or placement of a Class II bi-
ological-safety cabinet (BSC) for use with hazardous drugs
in a positive-pressure environment may result in airborne
contamination of adfacent areas. Engineering assessment
of designs of areas where this may occur should be done
to address concerns of contaminant dissemination. Because
hazardous drugs are also compounded in areas adjacent to
patients and their family members (e.g., in chemotherapy
infusion centers}, inappropriate environmental containment
puts them, as well as health care workers, at risk. Becauss
USP review is a dynamic and ongoing process, future revi-
sions are likely to address these concerns, Practitioners are
encouraged to monitor the process and participate when ap-
propriate.

Definition of Hazardous Drugs

The federal hazard communication standard (HCS} defines
a hazardous chemical as any chemical that is a physical or
health hazard > A health hazard is defined as a chemical
for which there is statistically significant evidence, based on
at least one study conducted in accordarice with established
sclentific principles, that acute or chronic health effects may
occur in exposed employees. The HCS further notes that the
term health hazard inctudes chemicals that are carcinogens,
toxic or highly toxic agents, reproductive toxins, irritants,
corrpsives, sensitizers, and agents that produce target organ
effects,

A 1890 ASHP TAB proposed criterta to determine
which drugs should be considered hazardous and handled
within an established safety program.’ OSHA adopted these
criteria in its 1895 guidelines, which were posted on its Weh
site in 1999.%° The TAB's definition of hazardous drugs was
revised by the NIOSH Working Group on Hazardous Prugs
for the 2004 alert.* These definttions are compared in Table
1. ’

Fach facility should create its own tist of hazacdous
druzgs based on specific criterfa. Appendix A of the NIOSH
alert contains related guidance and a sample list." When
drugs are purchased for the first time, they must be evaly-
ated to determine whether.they should he included in the
facility’s list of hazardous drugs, As the use and number of
hazardous drugs increase, 5o toc do the opportunitles for
health care worker exposure. Investigational drugs must be
evaluated according to the information provided to the prin-
cipal investigator. If the information previded is deemed in-
sufficient to make an informed decision, the investigational
drug shouldt be considered hazardous until more information
is available.

Recommendations

Safety Program. Policies and procedures for the safe handling
ol hazardous drugs must be in place for all situations in which
these drugs are used throughout a facility. A comprehensive
safety program must be developed that deals with al} aspects of
the safe handling of hazardous drugs. This program must be a
collaborative efforf, with input from all affected depari-
ments, such #s pharmacy, nursing, medical staff, housekeep-
ing, transportation, maintenance, employes health, rigk man-
agement, industrial hygiene, clinical laboratories, and safety.
A key element of this safety program is the Material Safety
Data Sheet (MSDS) mandated by the HCS.%® Employers
are required 0 have an MSDS available for all hazardous
agents in the workplace. ‘A comprehensive safety program
must include a process for monitoring and updating the
MSDS5 datahase. When a hazardous drug is purchased for
the first time, an MSDS rmust be received from the manufac-
turer or distributor. The M3DS should define the appropriate
handliag precautions, including protective equipment, con-
trols. and spill management associated with the drug. Many
MSDSs are avaflable online through the specific manufac-
turer or through safety-information services,

Drugs that have been identified as requiring safe han-
dling precautions should be clearly labeled at all times dur-
ing their transport and use. The HCS applies to all workers,
including those handling hazardeus drugs at the manufac-
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Table 1.

Comparison of 2004 NIOSH and 1990 ASHP Definitions of Hazardous

Drugs®

unpack cartons, Visual examina-
ton of such cartons for outward
signs of damage or breakage.

NIOSH*

Is an important first step in the

Carcinogenicity

Teratogenicity or developmental toxicity®
Reproductive toxicity®

Organ toxicity at jow doses®

Genotoxicity®

systems)
Structure and toxicily prefile of new drugs
that mimic existing drugs determined
hazardous by the above criteria

ASHP! receiving process, Policies and

Carcinogenicity in animal models, in the
patient population, or both as reported
by the International Agency for
Research on Cancer

Teratogenicity in anima studies or in
treated patients

Fertility impairmert in animal studies or
in treated patients

Evidence of serious organ or other
toxicity at low doses in animal models
or treated patients

Genotoxicity (i.e., mutagenicity and
clastogenicity in short-term test

procedures must be in place for
handling damaged cartons or con-
lainers of hazardous drugs (e.g.,
returnitig the damaged goods to
the distributor using appropriate
containment techniques). These
procedures should include the use
of PPE, which must be supplied by
the employer, As there may be no
ventilation protection in the area
where damaged containers are
handled, the use of complete PPE,
including an NIOSH-certified res-
pirator, is recommended. ™% As
required by OSHA, a comiplete res-
piratory program, including proper

INIOSH = National institute for Occunational Safety and Healtn, ASHP = American Sociaty of

Heaith-System Pharmacisis.

"NIOSH's definition conlains the following expianation: Al grugs have toxic side efects, but
some exhibil foxicity al low doses. The level of toxicity reflects a comtinuum from refatively nontoxic
te production of toxic sffects in patients at low doses (for example, a few milligrams or iess), For
example, a dally therapeutic dose of 10 mg/day or a duse of 1 mg/kg/day in laboratory animals that

training and fit testing, must be
completed by all staff required to
use rtespirators.” Surgical masks
do not provide adequate protection
from the harmful effects of these

produces serious organ {oxicity, developmental toxiciy, or reproductive toxicity has been used by the dr
pharmaceutica! industry to develop occupational exposure fimits (QELs) of less than 10 micrograms/ ugs.
meter® afler appiying appropriate uncertainty factors. CELs in this range are typicaily established for

potert or toxic drugs in the pharmaceutical industry. Under all circumstances, an evaluation of afl

available data shouid be sonducted to protect health care workers.”

“NIOSH's definition contains the following explanation: “In evaluating mutagenicily for potentialy
hazardous drugs, responses from muitipie test systems are needed before precautions can be
required for handling such agents. The EPA evalualions include the type of cells affected and in vitro

versus i vivo testing.”

turer and distributor levels. Employers are required to es-
tablish controls to ensure worker safety in ail aspects of the
distribution of these drugs.

The outside of the vials of many commercial drugs
are contaminated by the time they are recelved in the phar-

macy. % Although the possibility has not been studied,

the contarnination may extend to the inside of the packing
cartons and onto the package inserts placed around the vial
within the carton. Such contamination would present an ex-
posure risk to anyone opening drug cartons or handling the
vials, including workers receiving open or broken shipping
cartons or selecting vials to be repackaged at a distribution
point (e.g.. a worker at the drug wholesaler selecting haz-
ardous drugs for shipping containers or a pharmacy worker
dividing a hazardous drug in a muitidose container for re-
packaging into single-dose containers). These activities may
present risks, especially for workers who too often receive
inadequate safety training. Housekeepers and patient care
assistants who handle drug waste and patient waste are also
atrisk and are not always included in the safe handling train-
ing required by salety programs. Safety programs must iden-
tify and include all workers who may be at risk of exposure,

The packaging (cartons, vials, ampuls) of hazard-
ous drugs should be properly labeled by the manufacturer
or distributor with a distinctive identifier that notifies per-
sonnel receiving them to wear appropriate personal protec-
tive equipment (PPE) during thelr handling. Sealing these
drugs in plastic bags at the distributor level provides an
additional level of safety for workers who are required (o

Labeling and Packaging from
Point of Receipt. Drug packages,
bins, shelves, and storage areas
for hazardeus drugs must bear
distinctive labels identifying those
drugs as requiring special han-
diing precautions. Segregation of hazardous drug inventory
from other drug inventory Improves control and reduces the
number of staff members potentially exposed to the danger.
Hazardous drugs should be stored in an area with sufficient
general exhaust ventifation to dilute and remove any ajr-
horne contaminants,” Hazardous drugs placed in inventory
must be protected from potential breakage by storage in bins
that have high fronts and on shelves that have guards to pre-
vent accidental faliing. The bins must also be appropriately
sized 1o properly contain all stock. Care should be taken to
separate hazardous drug inventory to reduce potential drug
errors (e.g., pulling a look-alike vial from an adjacent drug
bin}, Because studies have shown that comamination on the
drug vial itself is a consideration, % a1 staff members
must wear double gloves when stocking and.inventorying
these drugs and selecting hazardous drug packages for fur-
ther handling. All transporl of hazardous drug packages must
be done in a manner to reduce environmental contamination
in the event of accidental drepping. Hazardous drug pack-
ages must be placed in sealed containers and labeled with
a unique identifier. Carts or other transport devices must be
designed with guards to protect against falling and break-
age. All individuals transporting hazardous drugs must have
safety training that includes spill contrel and have spil kits
immediately accessible. Staff handling hazardous drugs or
cleaning areas where hazardous drugs are stored or handled
must be trained lo recognize the unique identifying labels
used to distinguish these drugs and areas. Warring lahels and
signs must be ciear tv non-English readers, All personnel
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who work with or arcund hazardous drugs must be trained
to appropriately perform their jobs using the established pre-
cautions and requited PPE,%

Environnient. Hazardous drugs should be compounded in a
controlled area where access is Hrmited to authorized person-
nel trained in handling requirements. Due to the hazardous
nature of these preparations, a comained environment where
#r pressure is negative to the surrounding areas or that is
protected by an airlock or anteroom is preferred. Positive-
pressure environments for hazardous drug compounding
should be avoided or augmented with an appropriately de-
signed antechamber because of the potential spread of ais-
borne conlamination from confaminated packaging, poor
handling technique, and spills,

Only individuals trained in the administration of haz-
ardous drugs should do so, During administration, access
to the adminisiration: area should be limited to patients re-
ceiving therapy and essential personnel. Eating, drinking,
appiying makeup, and the presence of foodstuffs should
be avoided in patient care areas while hazardous drugs are
administered. For inpatient therapy, where lengthy admin-
Istration techniques may be required, hanging or removing
hazardous drugs should be scheduled to reduce exposure of
family members and ancilary staff and to avoid the poiential
contaminaiion of dietary trays and personnel,

Because much of the compounding and administration
of hazardous drugs throughout the United States is done in
outpatient or clinic settings with patients and their family
tembers near the compounding area, care must be taken (o
minimize environmental contamination and to maximize the
effectiveness of cleaning (decontamination) activities, The
design of such areas must include surfaces that are read-
fly cleaned and decontaminated. Upholstered and carpeted
surfaces should he avoided, as they are not readily cleaned.
Several studies have shown floor contaminafion and the in-
effectiveness of cleaning practices on both floors and sur-
faces. ™ Break rooms and refreshment areas for staff,
patients, and others should be located away from areas of
potential contamination to reduce unnecessary exposure to
staff, visitors, and others,

Hazardous drugs may also be administered in nontra-
ditional locations, such as the operating room, which present
challenges to training and containment. Intracavitary admin-
istration of hazardous drugs (e.g., into the bladder, perito-
neal cavity, or chest cavity) frequently requires equipment
for which locking connections may not he readily available
ar gven possible. All staff members whe handle hazardous
drugs should receive safety training that includes recogni-
tion of hazardous drugs and appropriate spill response.
Hazardous drug spill kits, containment bags, and disposal
containers must be available in all areas where hazardous
drugs are handled. Techniques and ancillary devices that
miinimize the risk of open systems should be tsed when
administering hazardous drugs through unusual routes or in
nonfraditional locations,

Veniilation Controls, Ventilation or engineering controls are
devices designed to eliminate or reduce worker exposure to
chemical, biological, radiological, ergonomic, and physical
hazards, Ventilated cabinets are a type of ventilation or en-
glneering control designed for the purpose of worker pro-

 tection.* These devices minimize worker exposute by con-

trolling the emission of airborne contaminants. Depending
on the design, ventilated cabinets may also be used to pro-
vide the critical environment necessary to compound sterile
preparations. When asepsis is not required, a Clags I BSC
or & containment isolator may be used to handie hazardous
drugs. When sterile hazardous drugs are belng compounded,
a Class IT or IH BSC ar an isolator intended for aseptic prep-
aration and containment is required.! Recommendations far
work practices spectfic to BSCs and isolators are discussed
later in these guidelines.

Class IT BSCs. In the early 1980s, the Class II BSC
was determined to reduce the exposure of pharmacy com-
pounding staff Lo hazardous preparations, as measured by
the mutational response to the Ames test by urine of exposed
subjects.”®* Studies in the 1990s, using analytical methods
significantly more specific and sensitive than the Ames test,
indicated that environmental and worker contamination oc-
curs in workplace settings despiie the use of controls recom-
mended in published guidelines, including the use of Class
1 BSCs. #3188 The exact cause of contamination has
yet 1o be determined. Studies have shown that (1) there is
contamiination on the outside of vials received from manu-
facturers and disteibutors,**% (2) work practices required
to maximize the effectiveness of the Class 11 BSC are ne-
glected or not taught,"** and (3) the potential vaporization of
hazardous drug solutions may reduce the effectivencss of
the high-efficiency particulate air (HEPA) filter in provid-
ing containment."™ Studies of surface contamination have
discovered deposits of hazardous drugs on the floor in front
of the Class 1 BSC, indicating that drug may have escaped
through the open front of the BSC onto contaminated gloves
or the final product or into the ajr, 2%

Workers must understand that the Class II BSC does
not prevent the generation of contamination within the cabi-
net and that the effectiveness of such cabinets in containing
hazardous drug contamination depends on operators’ use of
proper technique, .

Some Class I BSCs recirculate airflow within the cab-
inet or exhaust contaminated air back into the work environ-
ment through HEPA filters.” The Class 1 BSC is designed
with air plenums that are unreachable for surface decontami-
nation; the plenum under the work tray collects room dirt and
debris that mix with hazardous drug residue when the BSC
is operational ! Drafts, supply-air Jouvers, and other laminar
flow equipment placed near the BSC can interfere with the
contatnment properties of the inflow air barrier, resulting in
contamination of the work environment.*® More information
on the design and use of Class 1I BSCs is available from
the NSF International (NSF)/American National Standards
Institute (ANSY) standard 49-04.% Recommendations for use
of Class I BSCs are listed in Appendix A.

Alternatives to Class II BSCs. Alternatives to the open-
front Class I BSC include the Class 11 BSC, glove boxes, and
isolators. By definition, a Class Il BSCis a totally enclosed,
ventilated cabinet of leak-tight construction,™ Operations in
the cabinet are conducted through fixed-glove access, The
tabinet is maintained under negative air pressure, Supply air
is drawn into the cabinet through HEPA filters, The exhaust
air is treated by double HEPA filtration or by HEPA filtration
and incineration. The Class I BSC is designed for use with
highly toxic or infectious material, Bacause of the costs of
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purchasing and operating a Class III BSC, it is seldom used
for extemporaneous compounding of sterile producs.

Less rigorous equipment with similar fixed-glove ac-
cess include glove boxes and isolators. Although standard-
ized definitions and criterla exist for glove hoxes, these
guidelines currently focus on applications in the nuclear
industry and not on compounding hazardous drugs.65 There
are 110 slandardized definitions or criteria for pharmaceutical
compounding applications for this equipment and no perfor-
mance slandards deterrnined by an independent organization
to aid the purchaser in the selection process, NIOSH recom-
mends that only venlilated engineering controls be used to
compound hazardous drups and that these controls be de-
signed for containment.® NTOSH defines these controls and
details their use and selection criteria as well as recommen-
dations for airflow, exhaust, and maintenance. NIOSH fur-
ther differentiates between ventilated engineering controls
used for hazard containment that are intended for use with
sterile products (aseptic containment) and those for use with
noasterile handling of hazardous drugs.*

An isolator may be considered a ventilated controlled
environment thaf has fixed walls, floor, and ceiling. For asep-
tic use, supply air must be drawn through a high-efficiency
{minimum HEPA) filter. Exhaus( air must also be high-
efficiency filtered and should be exhausted to the outside of
the facility, not fo the warkroom, Workers access the isola-
tor's work area, or main chamber, through gloves, slesves,
anct air locks or pass-throughs. Currently avaifable isolators
have either unidirectional or turbulemt airflow within the
main chamber. For compounding sterile preparations, the
filtered air and airflow must achieve an ISC class 5 (former
F5-209E class 100) environment within the isclatop, 56667
Isclators for sterile compounding have become increasingly
popular as a way to minimize the challenges of a traditional
cleanroom and some of the disadvaniages of the Class II
BSC.*H41 The totally enclosed design may reduce the es-
cape of contamination during the compounding process. The
isolator may be less sensitive to drafts and other laminar-
aifflow equipmend, including positive-pressure environ-
ments. [ssues unique 1o isolators include pressure changes
when accessing the fixed-glove assembly. pressure changes
In the main chamber when accessing the antechamber or
pass-through, positive- versus negative-pressure isolators
used 10 compound hazardous drugs, and ergonomic constd-
erations associated with a fixed-glove assembly. Many isola-
tors produce less heat and noise than Class 1T BSCs.% The
Controlled Environment Testing Association has developed
an applications guide for isolators in health care facilities.”!

Isolators, like Class I BSCs, do not prevent the gen-
eration of contamination within the cabinet workspace, and
their effectiveness in containing contamination depends on
proper technique.™ The potential for the spread of hazardous
drug contamination from the pass-through and main chamber
of the isolator to the workroom may be reduced by surface de-
contamination, but no wipe-down procedures have been stud-
ied. Surface decontamination may be more readily conducted
inisolators than in Class 11 BSCs. (See Decontaniination, de-
acfivation, and cleaning for more information.)

Recirculating isolators depend on high-efficiency
{HEPA or ultra-low penetrating air {ULPA]) filters. These
filters may not sufficiently remove volatile hazardous drug
contaminatior from the atrflow. Tsolators that discharge air
into the workroom, even through high-efficiency filters,

present exposure concerns similar to those of unvented Class
II BSCs if there is a possibility that the hazardous dru gs han-
dled in them may vaporize. Isolators used for compounding
hazardous drugs sheuld be at negative pressure or use a pres-
surized air lock to the surrounding areas to improve contain-
ment. Some isolators rely on a low-particulate environment
rather than laminar-airflow techaology to protect the sterility
of the preparations. Recornmendations for use of Class 11
BSCs and isolators are summarized in Appendix B.

Closed-systern drug-transfer devices, Closed-system
drug-transfer devices mechanically prevent the transfer of
environinental contaminants into the system and the es-
cape of drug or vapor out of the system.* ADD-Vantage and
Duplex devices are closed-system drug-transfer devices cur-
rently available for injectable antibiotics. A similar system
that may offer increased environmental protection for haz-
ardous drugs is a proprietary, tlosed-system drug-transfer
device known as PhaSeal. This multicomponent system uses
a double membrane to enclose a specially cut injection can-
nula as it moves inlo a drug vial, Luer-Lok, or infusion-set
connector.

Several studies have shown a reduction in environmen-
tal contamination with marker hazardous drugs during both
compounding and administration when camparing standard
techriques for handling hazardous drugs with the use of
PhaSeal.™*® It should be noted, however, that PhaSeal com-
ponents cannot be used to compound all hazardous drugs.

In 1984, Hoy and Stump™ concluded that a commer-
cial air-venting device reduced the release of drug aerosols
during reconstitution of drugs packaged in vials, The testing
was limiled {0 visual aralysis. The venting device does not
fock onto the vial, which allows it to be transferred from
one vial to another. This practice creates an opportunity for
hoth environmental and product contamination, Many de-
vices labeled as “chemo adjuncts” are currently available.
Many feature a filtered, vented spike to facilitate reconstitut-
ing and removing hazardaus drugs during the compounding
process. However, none of these devices may be considered
a closed-system drug-transfer device, and none has been
formally studied with the resuits publisked in peer-reviewed
Jjournals. As ather products hecome available, they should
meet the definition of closed-system drug-transfer devices
established by NIOSH' and should he required to demon-
strate their effectiveness in independent studies. Closed-
system drug-transfer devices (or any other ancillary devices)
are not & substitute for using a ventilated cabinet,

Personal Protectfve Equipment, Gloves, Gloves are essen-
tial for handling hazardous drugs. Gloves must be worn at
all times when handling drug packaging, cartons, and vials,
including while performing inventory contrel procedures
and when gathering hazardous drugs and supplies for com-
pounding a batch or single dose. During compounding in a
Class 1T BSC, gloves and gowns are required to prevent skin
surfaces from coming into contact with these agents. Studies
of gloves indicate that many latex and nonlatex materials
are effective proteciion agatnst penstration and permeation
by most hazardous drugs.** Recent concerns about latex
sensitivity have prompted testing of newer glove materials.
Gloves made of nitrile or neoprene rubber and polyurethane
havebeen successfully tested using a hattery of antineoplastic
drugs.**"* The American Society for Testing and Materials
(ASTM) has developed testing standards for assessing the
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resistance of medical gloves to permeation by chemotherapy
drugs.®® Gloves that meet this stardard ears the designalion
of "chemotherapy gloves,” Gloves selected for use with haz-
ardous drugs should meet this ASTM standard,

Connor and Xiang® studied the effect of isopropyl at-
cohol on the permeability of latex and nitrile gloves exposed
to antineoplastic agents. During the limited study period of
30 minutes, they found that the use of isopropyl alcohol dur-
ing cleaning and decontaminating did not appear to affect
the integrity of either material when challenged witls six an-
tineoplastic agents.

In most glove-testing systems, the glove material re-
mains static, in contrast to the stressing and flexing that oc-
cur during actual use. In one study designed to examine glove
permeability under static and flexed conditions, no signifi-
cant difference in permeation was reported, except in thin la-
tex examination gloves.”’ Another study, however, detected
permeation of antineoplastic drugs through latex gloves dur-
ing actual working conditions by using a cotton glove under
the latex glove.™ The breakthrough time for cyclophosph-
amide was only 10 minutes, The authers speculated that the
cotton glove may have acled as a wick, drawing the hazard-
ous drug through the outer glove. Nonetheless, under actual
working conditions, double gloving and wearing glaves no
longer than 30 minutes are prudent practices.

Permeability of gloves (o hazardous drugs has been
shown to be dependent on the drug, glove material and thick-
ness, and exposure time, Powder-free gloves are preferred
because powder particufates can contaminate the stecile
processing area and absorh hazardous drug contarinants,
which may increase the potential for dermal contact, Hands
should be thoroughly washed before donning gloves and
after removing them. Care must be taken when removing
gloves in order to prevent the spreading of hazardous drug
contaminants,

Several studies have indicated (hat contamination of
the outside of gloves with hazardous drug Is common af-
ter compounding and that this contamination may be spread
to other surfaces during the compounding process, 0%
Studies have also shewn that bazardous drug contamination
may lead to dermal absorption by workers rot actively in-
volved in the compounding and adminjstration of hazardous
drugs.®® The use of wo pairs of gloves is recommended
when compounding these drugs. In an isolator, one addi-
tional pair of gloves must be worn within the fixed-glove
assembly. %

Once compounding has been completed and the final
preparation surface decontaminated, the outer glove should
be removed and contained inside the BSC. The inner glove is
worn to affix fabéls and place the preparation into a sealable
containment bag for transport. This must be done within the
BSC. In the isolator, the fixed gloves must be surface cleaned
before wiping down the final preparation, placing the label
onte the preparation, and placing it into the pass-through.
The inner gloves should be worn to complete labeling and to
place the final preparation into a transport bag in the pass-
through, The inner gloves may then be removed and con-
tained in a sealable bag within the pass-through, If the final
check is conducted by a second staff member, fresh gloves
must be donned hefore handling the completed preparation.

During hatch compounding, gloves should be changed
at least every 30 minutes. Gloves (at least the outer gloves)
must be changed whenever it is necessary to exit and re-enter

the BSC. For aseptic protection of sterile preparations, the
outer gloves must be sanftized with an appropriate disinfec.
tant when reentering the BSC. Gloves must alsa be changed
immediately il torn, punciured, or knowingly contaminated.
When wearing two pairs of gloves in the BSC, one pair is
worn under the gown cuff and the second pair piaced over
the cuff. When removing the gloves, the contaminated glove
fingers must only touch the outer surface of the glove, never
the inner surface. If the inner glove becomes contaminated,
then both pairs of gloves must be changed. When removing
any PPE, care must be taken to avoid introducing hazardous
drug contamination into the environment. Both the inner and
outer gloves should be considered contaminated, and glove
surfaces must never touch the skin or ary surface that ntay
be touched by the unprotected skin of others. Gloves used
to handle hazardous drugs should be placed in a sealable
plastic bag for containment within the BSC or isolator pass-
through before disposat as contaminated waste.

If an i.v. set is attached to the final preparation in the
BSC or isolator, care must be taken to avoid contaminat-
ing the tbing with hazardous drug from the surface of the
gloves, B5C, or isolator.

Class IIf BSCs and isolators are equipped with at-
tached gloves or gauntiels. They should be considered
contaminated once the BSC or isolator has been used for
compounding hazardous drugs. For compounding sterile
preparaticns, attached gloves or gauntlets must be routinely
sanitized per the manufacturer’s instructions to prevent mi-
crobial contamination. Hazardous drug contamination from
the gloves or gauntlets may be transferred (o the surfaces
of all items within the cabinet, Giove and gauntiet surfaces
must be cleaned after compounding is complete. Al B-
nal preparations must be surface decontaminated by staff,
wearing clean gloves to avoid spreading contamination.®
Recommendations for use of gloves are summarized in
Appendix C.

Cowns. Gowns or coveralls are worn during the com-
pounding of sterile preparations o protect the preparation
from the worker, (o protect the worker from the preparation,
or both. The selection of gowning matersals depends on the
goal of the process. Personal protective gowns are recom-
mended during the handling of hazardous drug preparations
to protect the worker from inadvertent exposure to extrane-
ous drug particles on surfaces or generated during the com-
pounding process,

Guidelines for the safe handling of hazardous drugs
recommend ithe use of gowns for compounding in the
BSC, administration, spili control, and waste management
ta protect the worker from contamination by fugitive drug
generated during the handling process.”**% Early recom-
mendations [or barrier protective gowns required that they
be dispesable and made of a lint-free, fow-permeability fab-
ric with a closed front, long sleeves, and tight-fitting elas-
tic or knit cuffs,' Washable garments (e.g., laboratory coats,
scrubs, and cloth gowns) absorb fluids and provide no barrier
against hazardous drug absorption and permeation. Studies
into the effectiveness of disposable gowns i resisting per-
meation by hazardous drugs found variation in the protec-
ton provided by commercially available materials. In an
evaluation of polypropylene-based gowns, Connor® found
that polypropylene spun-bond nonwoven material alone and
polypropylene-polyethylene copolymer spun-bond provided
little protection against pesmeation by a battery of aqueous-
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and nonaqueous- based hazardous drugs, Various constrac-
tions of pelypropylene {e.g. spun-bond/melt-blown/spun-
hond) result in materials that are compietely impermeable
or only slightly permeable to hazardous drugs. Connor™
aoted that these coated materials are similar in appearance
to several other nonwoven materials bud perform differently
and that workers could expect to be protected from expo-
sure for up to four hours when using the coated gowning
materials. Harrison and Kloos® reported similar findings in
astudy of six disposable gowning materals and 15 hazard-
ous drugs. Only gowns with polyethylene or vinyl coatings
provided adequate splash protection and prevented drug per-
meation. In a subjective assessment of worker comfuort, the
more protective gowns were found to be warmer and thus
less comfortable. These findings agree with an eartier study
that found that the most protective gowning materials wera
the most uncomfortable to wear.”® Resistance to the use of
gowns, especially by nurses during administration of haz-
ardous drugs, has been reported.™ The lack of comfort could
cause resistance to behavioral change.

‘Researchers have looked at gown contamination with
flsorescent scans, high-performance Hquid chromatography,
and tandem mass spectrometry. ™ In one study, researchers
sanmed nutses and pharmacists wearing gowns during the
compounding and administration of hazardous drugs.” Of
total of 18 confamination spots detected, 5 were present on
the gowns of nurses after drug administration, Na spots were
discovered on the gowns of pharmacists after compounding,
In contrast, researchers using a more sensitive assay placed
pads iz various body locations, both over and under the gowns
used by the subjects during compounding and administra-
tion of cyclophosphamide and ifosfarmide.™ Workers wore
short-sleeved nursing uniforms, disposable or cotton gowns,
and vinyl or latex gloves. More contamination was found
dwing compounding than administration. Contamination
found on the pads placed on the arms of preparers is con-
sistent with the design and typical work practices used in a
Class Il BSC, where the hands and arms are extended inio
the contaminated work area of the cabinet. Remarkably, one
preparer had contamination on the back of the gown, pos-
sibly indicating touch contamination with the Class IT BSC
during removal of the final product. While early guidelines
danot contain a maximum length of time that & gown should
be worn, Connor’s” work would support a two- to three-
heur window for a coated gown. Contamination of gowns
during glove changes must be a consideration, If the inner
pair of gloves requires changing, a gown change should be
considered. Gowns worn as barrier protection in the com-
pounding of hazardous drugs must never be worn outside the
irmmediate preparation area. Gowns worn during administra-
tien should be changed when leaving the patient care area
and immediately if contaminated. Gowns should be removed
careflully and properly disposed of as contaminated waste o
avoid becoming a source of contamination to other staff and
the environment,

Hazardous drug compounding in an enclosed environ-
ment, such as a Class Il BSC or an iselator, may not require
the operator to wear a gown. However, because the process
of handling drug vials and final preparations, as well as ac-
cessing the isolator’s pass-throughs, may present an oppor-
tunity for contamination, the donning of a gown is prudent.
Coated gowns may not be necessary for this use if appropri-

ate gowning practices are established, Recommendations for
use of gowns are summarized in Appendix D.

Additional FFE. Eye and face protection should be
used whenever there is a posstbility of exposure from splash-
ing or uncontrolled aerosolization of hazardous drugs (e.g..
when containing a spill or handling a damaged shipping
carton), In these instances, a face shield, rather than safety
glasses ot goggles, is recommended because of the improved
skin protection afforded by the shield.

Similar circumstances also warrant the use of a respira-
tor. All workers who may use a respirator must be fit-tested
and traitied (o use the appropriate respirator according to the
OSHA Respiratory Protection Standard.**>? A respirator of
correct size and appropriate to the aeroso} size, physical state
{i.e., particulate or vapor), and concentration of the airbome
drug must be available at all times. Surgical masks do not pro-
vide respiratory protection, Shoe and hair coverings shouid
be worn during the sterile compounding process to minimize
particulate contamination of the critical work zone and the
preparation.®” With the potentiaf for hazardous drug contam-
ination on the floor in the compounding and administration
areas, shoe coverings are recommended as contamination-
control mechanisms. Shae coverings must be removed with
gloved hands when leaving the compounding area. Gloves
should be worn and care must be taken when removing hair
or shoe coverings to prevent contamination from spreading
to clean areas. Hair and shoe coverings used in the hazard-
ous drug handling areas must be contained, along with used
gloves, and discarded as centaminated waste.

Work Practices. Compounding sterite hazardous drugs, Work
practices forthe compounding of sterile hazardous drugs differ
somewhatwiththe use of a Class 11 BSC, a Class I BSC, oran
isalator. Good organizational skilis are essential to minjmize
contamination and maximize productivity. All activities not
requiring a critical environment {e.g., checking labels, doing
calculations) should be completed before accessing the BSC
or isolator. All items needed for compounding must be gath-
ered before beginning work. This practice should eliminate
the need to exit the BSC or isolator once compounding has
begun. Two palrs of gloves should be worn 1o gathet hazard-
ous drug vials and supplies. These gloves should be care-
fully removed and discarded. Fresh gloves must be donned
and appropriately sanitized before aseplic manipulation.
Only supplies and drugs essential to compounding the
dose or batch should be placed in the work area of the BSC
ot main chamber of the isolator, BSCs and isolators should
not be overcrowded 10 avoid unnecessary hazardous drug
contamination. Luer-Lok syringes and connections must be
used whenever possible for mantpulating hazardous drugs,
as they are less likely to separate during compounding.
Spiking an Lv. setinto a solution containing hazardous
drugs or priming an i.v. set with hazardous drug solution in
an unconirelled environment must be avoided. One recor-
mendation is to attach and prime the appropriate iv. set to
the final container in the BSC or isolator before adding the
hazardous drug. Closed-system drug-transter devices should
achieve a dry connection between the administration set and
the hazardous drug’s final container. This connection allows
the container o be sptked with a secondary i.v. set and the
set to be primed by backflow from a primary nonhazardous
solution. This process may he done outside the BSC or isola-
tor, reducing the potential for surface contamination of the
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i.v. set during the compounding process. A new 1.v, set must
be used with each dose of hazardous drug. Once attached,
the 1.v, set must never be removed from 2 hazardous drug
dise, thereby preventing the residual fluid in the hag, bottle,
ot tubing from leaking and contaminating persornel and the
environment. ‘ ‘
Travsport bags must never be placed in the BSC or
in the isolator work chamber during compounding to avoid
inadvertent contamination of the outer surface of the bag.
Final preparations must be surface deconlaminated after
compounding is complete. In either the BSC or isolator,
clean inner gloves must be worn when labeling and plac-
ing the final preparation into the transport bag, Handling
final preparalions and transport bags with gloves contami-
nated with hazardous drugs will result in the transfer of the
contamination to other workers. Don fresh gloves whenever
there is a doubt as to the cleanliness of the inner or outer
gloves, .
Working in BSCs or isolators. With or without ancil-
lary devices, none of the available ventilation or engineer-
ing controls can provide 100% protection for the worker,

Workers must recopnize the limitations of the equipment -

and address them through appropriate work practices.! The
effectiveness of Class Il BSCs and isolatars in containing
contamination depends on proper technique.” Hazardous
drug contamination from the work area of the isolator may
be brought into the workroom environment through the pass-
throughs or air Iocks and on the surfaces of items removed
from the isolators (e.g., the final preparation), Surface de-
contamination of the preparation before removal from the
isolator’s main chamber should reduce the hazardous drug
contamination that could be transferred to the workroom,
but no wipe-down procedures have been studied. Surface
decontamination may be accomplished using alcohol, sterile
waier, peroxide, or sodium hypochlorite solutions, provided
the packaging is not permeable to the solution and the fabels
remain legible and intact. Recommendations for werking in
BSCs and isolators are summarized in Appendix B,

BSCs. Class 11 BSCs use vertical-flow, HEPA-filtered
air (IS0 class 5} as their controlled aseptic environment.
Before beginning an operation in a Clags Il BSC, personnel
should wash their hands, don an inner pair of appropriate
glaves, and then don a coated gown followed by a second
pair of gloves. The work surface should be cleaned of sur-
face contamination with detergent, sodium hypochlerite, and
neutratizer or disinfected with alcohol, depending on when
it was last cleaned. For the Class 1 BSC, the [ront shield
must be lowered to the proper level to protect the face and
¢yes. The operator should be seated so that his or her shoul-
ders are at the level of the bottom of the front shield. All
drugs and supplies needed to aseptically compound a dose
or hatch sheuld be gathered and sanitized with 70% alco-
hol or appropriate disinfectant, Avoid exiting and reentering
the work area. Belng careful not to place any sterile objects
below them, i.v. bags and bottles may be hung from the bar.
All items must be placed well within the Class [T BSC, away
from the unfiltered air at the [ront barder. By design, the
intended work zone within the Class IT BSC is the area be-
tween the front and rear air grilles. The containment char-
acteristics of the Class 1T BSC are dependent on the airflow
through both the front and back grilles; these grilles shoutd
never be ohstructed, Due to the design of the Class 1T BSC,
the quaiity of HEPA-filtered air is lowest at the sides of the

work zone, s¢ manipulations should be performed at least
six inches away from each sidewall in the horizontal plane.
A small waste-sharps container may be placed along the
sidewal! toward the back of the BSC. One study has sug-
gested that a plastic-backed absorbent preparation pad in a
Class II BSC may interfere with airflow,® but another study
determined that use of a flat firm pad that did not hlock the
grilles of the cabinet had no effect on airflow.” The use of
a large pad that might black the front or rear grilles must be.
avoided. In addition, because a pad may absorb small spills,
le may become a source of hazardous drug comamination
for anything placed upon it. Preparation pads are not read-
ily decontaminated and must be replaced and discarded after
preparation of each batch and frequently during extended
baich compounding, More information on the design and
ase of Class 1T BSCs is avatlable from the NSE/ANSI stan-
dard 49-04.%

Isolators. For work in an isolator, all drugs and sup-
plies needed to aseptically compound a dose or batch should
be gathered and sanitized with 70% alcohel or appropriate
disinfectant and readied for placement in the pass-through,
A technique described in the literature invalves the use of
# tray that will fit into the pass-through.” A large primary
sealable bag is placed over the tray, Labels and a second
sealable (transport) bag, which is used to contain the final
preparation, are placed into the primary sealsble bag on the
tray surface. Vials, syringes, needles, and other disposables
are placed on (op of the sealed bag. The enclosed tray is
then taken into the main chamber of the isolator, where the
drug and supplies are used (o compound the dose. The con-
taninated materials. including the primary sealable bag, are
removed using the closed trash system of the isolator, if so
equipped, or sealed into a second bag and removed via the
pass-through for disposal as contaminated wasie, The dose
is then labeled and placed Into the second sealable bag for
fransport,

This technique does not address contamination on
the isolator gloves or gauntlets. Additional waork practices
may include cleaning off the gloves or gauntlets and final
preparation after initial compounding and before handling
the label and second sealable bag. Care must be taken when
trapsferring products out of the pass-through and disposing
oF waste through the pass-through or trash chute to avoid ac-
cidental contamination.

Aseptic technique. Stringent aseptic techrique, de-
scribed by Wilson and Sofimando® i 1981, remains the
foundation of any procedure invalving the use of needles and
syringes in manipulating sterile dosage forms. This tech-
nique, when performed in conjunction with negative pres-
sure technigue, minimizes the escape of drug from vials and
ampuls. Needleless devices have been developed to reduce
the risk of blocd-home pathogen exposure through needle
sticks. None of these devices has been tosted Sor reduction of
hazardous drug contarination. The appropriateness of these
devices in the safe handling of hazardous drugs has not been
determined.

In reconstituting hazardous drugs in vials, it is critical
to avoid pressurizing the contents of the vial. Pressurization
may cause the drug (o spray out around the needle or through
a needle hole or a loose seal, aerosolizing the drug into the
work zone. Pressurization can be avoided by creating a slight
negative pressure in the vial. Too much negative pressure,
however, can cause leakage from the needle when it is with-
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drawn from the vial. The safe handling of hazardous drug
solutlons in vials or ampuls requires the use of a syringe
that is no more than three-fourths full when Hlled with the
solution, which minimizes the risk of the plunger separat-
ing from the syringe barrel. Once the diluent is drawn up,
the needle is inserted into the vial and the plunger is pulied
back {to create a slight negative pressure inside the vial},
so that air is drawn into the syringe. Small amounts of di-
luent should be transferred slowly as equal volumes of air
are removed. The needle should be kept in the vial, and the
contents should be swirled carefully unti! dissolved. With
the vial inverted, the proper amount of drug solution should
be graduaily withdrawn while equal volumes of air are ex-
changed for solution. The exact volume needed must be
measured while the needle is in the vial, and any excess drug
should remain in the vial. With the vial in the upright posi-
tion, the plunger should be withdrawn past the original start-
ing point to again induce a slight negative pressure before
rermoving the needle. The needle hub should be clear before
the needle is removed,

If & hazardous drug Is transferred to an i.v. bag, care
must be taken to puncture only the septum of the injection
port and avoid puncturing the sides of the port or bag, After
the drug solution is injected into the i.v, bag, the i.v. port,
container, and set (if attached by pharmacy in the BSC or
fsolator) should be surface decontaminated. The final prepa-
ration should be labeled, including an auxiliary warning, and
the injection port covered with 2 proteciive shield. The final
container should be placed, using clean glaves, into a seal-
able bag to contain any leakage.!

To withdraw hazardous drugs from an ampud, the neck
or top portion shoutd be gently tapped.”® After the neck is
wiped with alcohol, a 5-pun filter needle or straw should
be attached to a syringe that is large encugh that it will be
not more than three-fourths full when holding the drug. The
fluid should then be drawn through the filter needie or straw
and cleared from the needle and hub. After this, the needle or
straw is exchanged for a needle of similar gauge and fength;
any air and excess drug should be ejected into a sterfle vial
{leaving the desired volume in the syringe): aerosolization
should be avoided. The drug may then be transferred to an
L.v. bag or bottle, If the dose is to be dispensed in the syringe,
the plunger should be drawn back to clear fluid from the
needle and hub. The reedle should be replaced with a lock-
ing cap. and the syringe should be surface decontaminated
and labeled.

Training and demonstration of competence. All staff
who will be compouading hazardous drugs must be trained
in the stringent asepiic and negative-pressure techniques
necessary for working with sterile hazardous drugs. Once
trained, staff must demonstrate competence by an objective
method, and competency must he reassessed on a regular
basis.™

Preparation and handling of noninjectable hazardous
drug dusage forms. Although noninjectable dosage forms
of hazardous drugs contain varying proportions of drug to
nondrug (ponhazardous) components, there is the potential
for personne! exposure to and environmental contamina-
tion with the hazardous components if hazardous drugs are
handied {e.g., packaged) by pharmacy staff. Although most
hazardous drugs are not available in lquid formulations,
such formulations are often prescribed for small children
and adults with feeding tubes. Recipes for extemporane-

ousty compounded oral liquids may start with the parenteral
form, or they may require that (ablets be crushed or cap-
sutles opened. Tablet trituration has been shown to cause fine
dust formation and local environmental contamination, '™
Procedures for the preparation and the use of equipment
(e.g., Class I BSCs or bench-lop hoods with HEPA fitters)
must be developed to aveid the release of aerosolized pow-
der or liquid into the environment during manipulation of
hazardous drugs. Recommendations for preparation and
handling of noninjectable hazardous drug dosage forms are
summarized in Appendix F.

Decontamination, deactivation, and cleaning. Decon-
famination ray be defined as cleaning or deactivating. Deac-
(vating a hazardous substance is preferred, but no single
process has been found to deactivate all currently available
hazardous drugs. The use of alcohol for disinfecting the BSC
or isolator will not deactivate any hazardous drugs and may
result in the spread of contamination rather than any actual
cleaning, %47

Decontamination of BSCs and isolators should be
condugted per manufacturer recommendations. The MSDSs
for many hazardous drugs recommend sodium hypochlorite
solution as an appropriate deactivating agent.'” Researchers
have shown that strong oxidizing agents, such as sodium
hypochiorite; are effective deactivators of many hazardous
drugs. '™ There is currently one commercially available
product, SurfaceSafe (SuperGen, Dublin, CA), that provides
a system for decomamination and deactivation using so-
dium hypochlorite, detergent, and thiosulfate neutralizer, A
ventilated cabinet thatf runs continuously should be cleaned
before the day’s operations begin and at regular intervals or
when the day’s work is completed. For a 24-hour service, the
cabinet should be cleaned two or three times daily, Cabinets
used for aseptic compounding must be disinfected at the be-
ginning of the workday, at the heginning of each subsequent
shift (if compounding takes place over an extended period of
time}, and routinely during compounding.

Appropriste preparation of materials used in com-
pounding before introduction into the Class I} BSC or the
pass-through of a Class IH BSC or jsolator, Inciuding spray-
ing or wiping with 70% alcohol or appropriate disinfectant,
i also necessary for aseptic compounding.

The Class I BSC has air plerums that handle conlami-
nated air. These plenums are not designed to allow surface
decontamination, and mary of the contaminated surfaces
{plenums} cannot be reached for surface cleaning, The area
under the work tray should be cleaned at least monthly to
recuce the contamination level in the Class [[ BSC {and in
isolators, where appropriate),

Surface decontamination may be accomplished by the
transfer of hazardous drug contamination from the surface of
a nondisposable item to disposable ones {e.g.. wipes, gauze,
towels). Although the cuter surface of vials containing haz-
ardous drugs has been shown 1o be contaminated with haz-
ardous drugs,****% and hazardous drug contamination has
been found on the outside of final preparations, no wipe-
down procedures have been studied. The amount of hazard-
ous drug contamination placed into the BSC or isolator may
be reduced by surface decontamination (Le., wiping down)
of hazardous drug vials. While no wipe-down procedures
have been studied, the use of gauze moistened with alco-
hol. sterile water, peroxide, or sodium hypochlorite solutions
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may be effective. The dispesable item, once contaminated,
musi be contained and discarded as contaminated waste,

Administration of hazardous drugs. Policies and pro-
cedures governing the administration of hazardous drugs
must be jointly developed by nursing and pharmacy for the
mutual safety of health care workers, These policies should
supplernent policies designed to protect patient safety during
adminisiration of all drugs. All policies affecting multiple
departments must be developed with input from manag-
ers and workers from the affected areas. Extensive nurs-
ing guidelines for the safe and appropiate administration
of hazardous drugs have been developed by Lhe Oncology
Nussing Society™ ™ and OSHA.?* Recommendations for
teducing exposure to hazardous drugs during administration
in: atl practice settings are listed in Appendix G.

Spill management. Polictes and procedures must be
developed to attempt to prevent spiils and to govern cleanup
of hazardous drug spills. Written procedures must specify
who is responsible for spill management and must address
the size and scope of the spill. Spills must be contained and
cleaned up immediately by trained workers.

Spili kits containing all of the materials needed to clean
up spills of hazardous drugs should be assembled or pur-
chased {Appendix H). These kits shouid be readily available
in all aveas where hazardous drugs are routinely handled. A
spill kit should accempany delivery of injectable hazardous
drugs to patient care areas even though they are transported
in a sealable plastic bag or container. If hazardous drugs are
being prepared or administered in a nonroutine area leg.
home setting, unusual patient care area), a spil} kit and respi-
rator must be obtained by the drug handler. Signs should be
available to wamn of restricted access to the spill area.

Only trained workers with appropriate PPE and respi-
raters should attempt to manage a hazardous drug spill. All
workers who may be required to clean up a spill of hazardous
drugs must receive proper (raining in spill management and in
the use of PPE and NIOSH-certified respirators.

The circumstances and handling of spills should be
documented. Staff and nonemployees exposed to 2 hazardous
drug spill should also complete an incident repart or exposurs
form and report to the designated emergency service for initial
evaluation.

All spill materials must be disposed of as hazardous
waste."™ Recommendations for spill cleanup procedure are
summarized in Appendix 1.

Worker contamination. Procedures must be in place to
address worker contamination, and protocals for medical at-
tention must be developed before the occurrence of any such
incident. Emergency kits containing isotonic eyewash sup-
plies {or emergency eyewashes, if availahble) and seap nust
be immediately available in areas whers hazardous drugs are
handled. Workers who are contaminated during the spill or
spill cleanup or who have direct skin or eye comtact with
hazardous drugs require immediate treatment. OSHA-rec-
ommended steps for treatment are outlined in Appendix J,

Hazardous Waste Containment and Disposal, In 1978, the
Resource Conservation and Recovery Act (RCRA) was en-
acted to provide a mechanism for tracking hazardous waste
from its generation to disposal.'®® Regulations promulgated
under RCRA are enforced by the Environmental Protection
Agency and apply to pharmaceuticals and chemicals dis-
carded by pharmacies, haspitals, clinics, and other commer-

cial entities. The RCRA outlines four “characteristics” of
hazardons weste'” and contains tists of agents that are to be
consldered hazardous waste when they are discarded, 1% Any
discarded drug that is on one of the lists {a “Hsted” waste) or
meets one of the criteria (a “characteristic” waste} s consid-
sred hazardous waste. The listed drugs include epinephrine,
nicotine, and physostigimine, as well as nine chemotherapy
drugs: arsenic trioxide, chlorambucil, cyclophosphamide,
daunomycin, diethylstilbestrol, melphalan, mitornycin C,
streptozocin, and uracil mustard, They require handling,
containment, and disposai as RCRA hazardous waste,

The RCRA allows for the exemnption of "empty con-
tainers” from hazardous waste regulations. Empty containers
are defined as those that have held U-Hsted or characteristic
wastes and from which all wastes have heen removed that
can be removed using the practices commonly emplayed to
remove materials from that type of container and na more
than 3% by weight of the total capacity of the contalner
remains in the container,!® Disposal guidelines developed
by the National Institutes of Health (NIH) and published
in 1984 coined the term “trace-contaminated” waste using
the 3% rule.”” Note that a container (hat kas keld an acute
hazardous waste listed in §8261.31, 261.32, or 261.33(e),
such as arsenic rioxide, is not considered empty by the 3%
rule,''" and that spill residues from cleanp of hazardous
agents are considered hazardous waste, '™

In addition, many states are authorized to implement
their own hazardous waste programs, and requirements un-
der these programs may be more stringent than those of the
EPA. State and local regulations must be considered when
establishing a hazardous waste policy for a specific facility.

General categories of hazardous waste found in health
care settings would include trace-contaminated hazardous
waste, bulk hazardous waste, hazardous drugs not listed
as hazardous waste, and hazardous waste and mixed infec-
tious-hazardous waste,

Trace-contaminated hazardous drug wasfe. By the
NIH definition of trace chemotherapy waste, ' “RCRA-
emply” comtainers, needles, syringes, trace-contaminated
gowns, gloves, pads, and empty iv. sets may be collected
and incinerated at a regulated medical waste incinerator,
Sharps used in the preparation of hazardous drugs should
not be placed in red sharps containers or needle boxes, since
these are most frequently disinfected by autoclaving or mi-
crowaving, not by incineration, and pose a risk of aerosoliza-
tion to waste-handling employees,

Bulk harardous drug waste, While not offical, the
tevm buik hazardous drug waste has been used to differenti-
ate confainers that have held either (1) RCRA-Tisted or char-
acteristic hazardous waste or (2) any hazardous drugs that
are not RCRA empty or any materials from hazardous drug
spilt cleanups. These wastes should be managed as hazard-
aus waste.

Hazardous drugs not fisted as hazardous waste. The
federal RCRA regulations have not kept up with drug de-
veloprnent, as there are over 100 hazardous drugs that are
not listed as hazardous waste, including hormonal agents. In
some states, such as Minnesofa, these must he managed as
hazardous waste. In other states, otganizations should man-
age these drugs as hazardous waste as a begt- management
practice untii federal regulations can be updated,

Hazardous waste and mixed infectious-hazardous
waste. Most hazardous waste vendors are not permitted (o
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manage regulated medical waste or infectious waste; there-
fore, they cannot accept used needies and items contaminated
with squeezable, flakable, or drippable bleod. Organizations
should check carefully with their hazardous wasle vendors
to ensure acceptance of all passible hazardous waste, inciud-
ing mixed infectious waste, if needed. Once hazardous waste
has baen identified, it must be collected and stored according
to specific EPA and Department of Transporzation require-
ments,"' Properly labeled, leakproof, and spill-proof con-
tainers of nonreactive plastic are required for areas where
hazardous waste is generated, Hazardous drug waste may be
initially contained in thick, sealable plastic bags before being
placed in approved satellite accumulation containers. Glass
fragments should be contained in small, puncture-resistant
containers o be placed into larger containers approved for
lernporary storage.

Waste contaminated with blood or other body fiu-
ids must not be mixed with hazardous waste, Transport of
waste containers from satellite accumulation to storage sites
must be done by individuals who have completed OSHA-
mandated hazardous waste awareness training,'*!'* Hazard-
ous waste must be properly manifested and transported
by a federally permitted hazardous waste transporter to a
federally permitted hazardous waste storage, treaiment, or
disposal facility.!’® A Iicensed contractor may be hired to
manage the hazardous waste program. The waste generator,
however, may be held liable for mismanagement of hazard-
ous waste. Investigation of a contractor, including verifica-
tion of possession and type of Jicense, should he completed
and decumented before a contractor is engaged. More in-
formation on hazardous waste disposal is available at www,
hercenter.org,

Alternative Duty and Medical Surveillance. A comprehen-
sive safety program for controlling workplace exposure to
hazardous drugs musi include engineering controls, train-
ing, work practices, and PPE. Such safety programs must be
able to identify potentially exposed workers and those who
might be at higher risk of adverse health effects due to this
exposure, Because reproductive risks have been associated
with exposure to hazardous drugs, alternative duty should be
offered to individuals who are pregnant, breast-feeding, or
atternpting to conceive or father a child. Employees’ physi-
cians should be involved in making these determinations.
All workers who handie hazardous drugs should be rou-
tinely monitored in a medical surveiflance program ?-+%.1%¢
Medical surveiliance involves the collection and interpreta-
tion of data for the purpose of detecting changes in the health
status of working populations. Medical surveillance pro-
grams involve assessment and documentation of symptom
complaints, physical findings, and laboratory values (such
as a blood count) to defermine whether there is a deviation
from the expected norms. Descriptions of medical surveil-
lasce programs for hazardous drug handlers are presented in
the literature. ™ NIOSH encourages employees who handte
hazardous drugs to participate in medical surveillance pro-
grams that are provided in the workplace. Limited resources
may preclude the implementation of 4 comprehensive medi-
cal surveiflance program for health care workers who are ex-
posed to hazardous drugs. In the absence of an institational
medical surveillance program, NIOSH encourages workers
handling hazardous drugs to tnform their personal health

care providers of their occupation and possible hazardous
drug exposure when obtaining routine medical care.!

Conclusion

These guidelines represent the recommendations of many
groups and individuals who have worked tirelessly over de-
cades to reduce the potential of harmful effects on health care
workers exposed to hazardous drugs. No set of guidelines
on this tapic, however comprehensive, can address all the
needs of every health care facility. Health care professionats
are encouraged to rely on their professional judgment, expe-
rience, and common sense in applying these recommenda-
tions to their unique circumstances and to take tnto account
evolving federal, state, and local regulations, as well as the
requirenterts of appropriate accrediting Institutions.

References

1. American Society of Hospital Pharmacists, ASHP
technical assistance bulletin on handling cytotoxic and
hazardous drugs. Am J Hosp Pharm. 1990; 47:1033-
49,

2. Controlling occupational exposure to hazardous drugs.
Chapter 21 In: OSHA technical manual (OSHA
Instruction CPL 2-2.20B CH-4). Washington, DC:
Directorate of Technical Suppost, Occupational Safety
and Health Administration; 1995,

3. Occupational Safety and Health Administration,
Controlling occupational exposure to hazardous drugs.
OSHA technical manual, TED 1-0.15A. Section VI,
Chapter 2. www.osha.gov/dts/ostafotm/otm_vifotm_
vi_2.Itml (accessed 2005 Feb 15),

4. National Instjtute for Occupational Safety and Health,
NIOSH aler: preventing occupational exposure 1o
anti-neoplastic and other hazardous drugs in health
care settings. www.cdc.gov/niosh/docs/2004-165/ (ac-
cessed 2006 Mar 14).

5. Harrison BR. Risks of handling cytotoxic drugs. In:
Perry MC, ed. The chemotherapy source book. 3rd
ed, Philadelphia: Lippincott, Williams and Wilkins;
2001:566~82,

6. Baker ES, Connor TH. Monitoring occupational expo-
sure to cancer chemotherapy drugs. Am J Health-Syst
Pharm. 1996; §3:2713-23.

7. Sessink P}, Bos RP. Drugs hazardous to healthcare
workers: evaluation of methods for manitoring oceu-
pational exposure to cytostatic drugs. Drug Saf 1999,
20:347-59.

8. Harris CC. The carcinogenicity of anticancer drugs: a
hazard tn man. Cancer: 1976; 37:1014-23.

9. Falcl X, Grohn P, Sorsa M et al, Mutagenicity in urine
of nurses handling cytostatic drugs. Lancer 1979:
1:1250-1. Letter.

10. Ladik CF, Stoehr GP, Maurer MA. Precautionary mea-
sures in the preparation of antineoplastics, Am J Hosp
Fharm, 1980; 37:1184,1186.

I1. Crudi CB. A compounding dilemma: I've kept the
drug sterile but have I contaminated myself? NTTA.
1980; 3:77-8.

S



50

Drug Distribution and Control: Preparation and Handling-Guidelines

12.

13.

14,

i5.

16.

i7.
18.

19,

20,

2L

22,

23.

24.

25,

26.

27.

28.

28,

30.

Crudi CB, Stephens BL, Maier P. Possible accupa-
lional hazards sssociated with the preparation/adminis-
tration of antineoplastic agents. AJ74, 1982; 5:264-8.
Reynolds RD, Ignoffo R, Lawrence [ et al. Adverse re-
dctions to AMSA in medical personnel. Cancer Treat
Rep. 1982; 66:1885. Letter,

Knowles RS, Virden JE. Handling of injectable anti-
neoplastic agents. Br Med J. 1980; 281:589-91.
McFarlane A. Ophthalmic problems in staff handling
cytoloxic drugs. Aust J Hosp Pharm, 1986; 16:145.
Letter.

Curran CF, Luce JK. Ocular adverse reactions associ-
ated with adrlamycin (doxorubicin). Am J Ophthalmol.
1988, 108:708-11.

MeLendon BF, Bron AJ. Corneal toxicity from vin-
blastine solution. Br J Ophthalmol. 1978; 62:97-9,
Valanis BG. Hertzberg V, Shortridge L. Antineoplastic
drugs: handle with care. AAOHN J 1987; 35:487-92.
Valanis BG, Volimer WM, Labuhn KT etal. Association
of antinecplastic drug handling with acute adverse eft
fects in pharmacy personnel. Am J Hosp Pharm. 1993;
50:455-62.

Hemminki K, Kyyronen P, Lindhoim ML, Spontaneous
abortions and malformations in the offspring of nurses
exposed to anaesthetic gases, cytostatic drugs, and
other potential hazards, based on registered informa-
tion of outcome. ./ Epidemiol Community Health.
1985; 39:141-7,

Selevan SG, Lindbohm ML, Hornung RW et al. A
study of occupational exposure to antineoplastic
drugs and fetal Ioss in nurses. N Engl J Med 1985,
313:1173-8.

Valanis BG, Vollmer WM, Labuhn KT et al. Occupa-
tional exposure to antineoplastic agents and self-re-
ported infertility among nurses and pharmacists. /
Oceup Environ Med. 1987, 39:574-80.

Valanis BG, Vollmer WM, Steele P. Occupational ex-
posure 10 antineoplastic agents; sell-reported miscar-
riages and stillbirths among nurses and pharmacists. ./
Oceup Fnviron Med. 1999; 41:632-8.

National Toxicology Program. Report on carcirogens,
11th ed. hitpi/fehis.niehs.nih.gov/rocftocd. himl (ac-
cessed 2005 Sep 15).

Intermational Agency for Research on Cancer. Mong-
graphs database on carcinogenic risks to humans,
www-cie.fare.fi/ (accessed 2004 Nov 1),

Skav T, Lynge E, Maarup B et al. Risks for physicians
handling antinecplastic drugs. Lamcer. 1990; 336:14486.
Letter,

Skov T, Maarup B, Olsen J et al. Leukaemia and repro-
ductive outcome among nurses handling antineopias-
tic drugs, Br f Ind Med. 1892; 49:855-61,

Sessink PJ. Kroese ED), van Kranen H] et al, Cancer
risk assessment for health care workers occupationally
exposed to cyclophosphamide. fnt Arch Oceup Environ
Health, 1993, 67:317-23.

Connor TH, Anderson RW, Sessink PJ et al. Surface
contamination with antineoplastic agents in six cancer
treatment centers in Canada and the Unlted States. Am
J Health-Syst Pharm. 199%; 56:1427-32.

Sessink PJ, Boer KA, Scheefhals AP etal. Occupational
exposure to antineoplastic agents at several depari-
ments in a hospital: environmental contamination

31

32.

33

34.

35.

a7,

38,

38,

40.

41,

42.

43,

44,

and excretion of cyclophosphamide and ifosfamide
in urine of exposed workers. /nf Arch Oceup Emviron
Health, 1992; 64:105-12,

Sessink PJ, Van de Kerkhof MC. Anzion RB ef al,
Environmental contamination and assessment of 8Xpo-
sure to antineoplastic agents by determination of cy-
clophosphamide in urine of exposed pharmacy techni-
cians: is skin absorption an important exposure route?
Arch Environ Health, 1994; 49:165-9.

Sessink PJ, Wittenhorst BC, Anzion RB et al. Exposure
of pharmacy techniclans to antineoplastic agents: re-
evaluation after additional protective measures. Areh
Environ Heaith. 1997; 52:240-4,

Ensslin AS, Stoll Y, Pethran A et al. Biological moni-
toring of cyciophesphamide and ifosfamide in wrine
of hospital personne! occupationally exposed to cyto-
static drugs. Occup Environ Med. 1994: 51:220-33,
Wick C, Slawson MI, Jorgenson JA et al. Using a
closed-system protective device to reduce personnel
exposure to antineoplastic agents. Am J Health-Syst
Fharm. 2003; 60:2314--20.

- Schmaus G, Schieri R, Funck S. Monitoring surface

confamination by antineoplastic drugs using gas chro-
matography-mass spectrometry and voltarmmetry. Am
J Health-Syst Pharm. 2002; 59:956-61. .

Hirst M, Tse 5, Mitls DG et al. Occupational exposure
to cyclophosphamide. Lancer. 1984; 1:186-8.

Ensstin AS, Pethran A, Schier] R et al. Urinary plati-
num in hospital personnel occupationally exposed to
platinum-containing antineoplastic drugs, fmt Arch
Occup Environ Health. 1994; 65:339-42,

Ensslin AS, Huber R, Pethran A et al. Biological mon-
itoring of hospital pharmacy personrel occupation-
ally exposed to cytostatic drugs: urinary excretion and
cytogenstics studies. Inf Arch Occup Environ Healh,
18987, 70:205-8.

Mineia C, Turct R, Sottani C et al. Application of
high performance liquid chromatography/tandem
mass spectrometry in the environmental and biclogi-
cal monitoring of health care personnel occupationally
exposed to cyclophosphamide and ifosfamide. Rapid
Commun Mass Spectrom. 1998; 12:1485-93,

Nygren O, Lundgren C. Determination of platinum in
workroom air and in blood and urine from nursing staff
attending patients receiving cisplatin chemotherapy.
Int Arch Occup Environ Headth. 1997; 70:209-14,
Pethran A, Schier! R, Hauff K et al. Uptake of anti-
neoplastic agents in pharmacy and hospital personael.
Part 1. monitoring of urinary concentrations. /nf Arch
Ocecup Environ Health. 2003; 76:5-10.

Larson RR, Khazaeli MB, Dillon HK. A new monitor-
ing method using solid sorbent media for evaluation of
airborne cyclophosphamide and other antineoplastic
agents. Appi Occup Environ Hyg. 2003; 18:120-31.
Opiclka S, Schmidt KG, Kiffmeyer K et al. Determi-
nation of the vapor pressure of cytotexic drugs and
its effects on occupational safety. J Oncol Pharm
Practice, 2000; 8:15. Abstract,

Kiffmeyer TK, Kube C, Opiolka S et al. Vapor pres-
sures, evaporation behavior and airborne concentra-
tions of hazardous drugs: implications for occupational
safety. Pharm J 2002, 268:331-7,




Drug Distribution and Control: Preparation and Handling-Guidelines 61

45.

48.

47.

48.

49,

50.

51,

3.
8.

.

55,

56.

57.

38.

9.

B0,

61.

Connor TH, Shults M, Fraser MP. Determination of the
vaporization: of solutions of mutagenic antineopfastic
agents at 23 and 36 °C using a dessicator technigue.
Mutat Res. 2000; 470:85-82, :
Kromhout H, Hoek F. Uitterhoeve R et al. Postulating
a dermal pathway for exposure to antineoplastic drugs
among hospital workers. Applying a conceptual mode!
to the results of three workplace surveys. Ann Qccup
Hyg. 2000; 44:551-60,

Dorr RT, Alberts DS, Topical absorption and inacti-
vation of cytotoxic anticancer agents in vitro, Cancer
1992; 70(4 suppl):983-7. .

Bos RP, Leenaars AC, Theuws JL et al, Mutagenicity
of urine from nurses handling cytostalic drags, influ-
ence of smoking, [mt Arch Occup Environ Health,
[882; 50:358-69.

Evelo CT. Bos RP, Peters JG et al. Urinary cyclophos-
phamide assay as a method for biological monitoring
of occupational exposure to cyclophosphamide. [t
Arch Oceup Environ Health, 1986; 58:151-5.
Pharmaceutical compounding—sterile preparations
(general information chapter 797). In: The United
States pharmacopeia, 28th rev., and The national
formulary, 23rd ed. Rockville, MD: United States
Pharmacepeial Convention; 2004:2461-77,

Standard 14644-1. Cleanrooms and associated envi-
romments—rpart L classification of air cleanliness. 1st
ed. Geneva, Switzerland: International Organization
for Standardization; 1998,

28 C.ER. 1910-1200.

Occupational Safety and Health Administeation.
Hazard communication standard: hazard communi-
cation—final rute. 29 C.ER. 1910. Fod Regist. 1987,
52:31852-86,

Kiffmeyer TK, Ing KG, Schoppe G. External con-
tamination of cylotoxic drug packing: safe handling
and cleaning procedures. 7 Oncol Pharm Pract 2008
6:13.

Connor TH, Sessink P}, Harrison BR et al. Surface
contamination of chemotherapy drug vials and evalu-
ation of new vial-cleaning techniques: results of three
studies, Am J Heaith-Syst Pharm. 2005; 62:475-84,
29 CFR. 1810.134.

National Institute for Occupational Safety and Health.
Summary for respirator users. www.cde.gov/niosh/re-
spsumm.htm] {accessed 2005 Sep 15).

Nguyen TV, Theiss JC, Matney TS. Exposure of phar-
macy personnel o mutagenic anlineoplastic drugs.
Cancer Res, 1982; 42:4792-6.

Anderson RW, Puckett WH Jr, Dana W] et al. Risk of
handling injectable antineoplastic agents. Am J Hosp
Pharm, 1982; 39:1881-7,

Rubino FM, Floridia L, Pietropaclo AM et al. Meas-
urement of surface contamination by certain antineo-
plastic drugs using high-performance liquid chro-
matography: applications in occupational hygiene
investigations in hospital environments, Med Lav
1898; 90:572-83,

Sessink PJ. Anzion RB, Van den Broeck PH et al.
Detection of contamination with antineoplastic agents
ina hospital pharmacy department. Pharm Weakb! Scf.
1992; 14:16-22.

62.

3.

64.

6.

67.

58.

69.

70.

71

72.

73.

74.

75.

78.

771.

78.

NSF/ANSI standard 49-04; clase 1 (laminar flow) bio-
safety cabinetry. Ann Arber, MI: NSF International;
2004,

Clark RP, Goff MR. The potassium iodide method for
determining protection factors in open-fronted mi-
crobiological safety cabinets. J App! Bacteriof, 1981
51:439-60.

National Sanitation Foundation standard 49: Class H
(laminar flow] biohazard cabinetry. Ann Arbor, ML
National Sanitation Foundation: 1987,

- American Glovebox Society. Guidelines for glove-

boxes. 2nd ed. Santa Rosa, CA: AGS; AGS-GO01-
1998.

General Services Administration. Federal standard
20%: clean room and work station requirements,
controlled  environments. Washington, DC: US.
Gevernment Printing Office; 1992,

Food and Drug Administration. Guidance for indus-
try-—sterile drug products produced by aseptic pro-
cessing. Current good manufacturing practice. www.
fda.gov/cded/guidance/5882fnlpdf  (accessed 2005
Sep 10).

Titlett L. Barrier isolators as an alternative to a clean-
room. Am f Health-Syst Pharm, 1999; 56:1433-6. -
Mosko P, Rahe H. Barrier isolation technology: a labor-ef-
ficient aliernative to cleanrooms, Hosp Pharm. 1999,
34:834-8.

Rahe H. Understanding the critical components of a
successful cleanroom and barrier isclator project. Am
[ Health-Syst Fharm. 2000; 57:346--50.

Controlled Environment Testing Association. CETA
applications guide for the use of harrier isolators in
compounding sterile preparaticns in healthcare factil-
ties. www.celainternaticnal org/referencefisolator3. pdf
(accessed 2005 Sep 10).

Mason HJ, Blair S, Sams C et al. Exposure to antineo-
plastic drugs in two UK hospital pharmacy units. Amn
Occup Hyg 2005; 43:603-10.

Nygren O, Gustavsson B, Strom 1, et al. Exposure to
anti-cancer drugs during preparation and -administra-
tion. Investigations of an open and a closed system, J
Environ Monit 2002; 4:735-42.

Sessink PJ, Rolf ME, Ryden NS. Evaluation of the
PhaSeal hazardous drug containment system, Hosp
Fharm. 199%; 34:1311-7,

Sessink P, How to work safely owiside the biologi-
cal safety cabinet. J Oncol Pharm Prace. 2000; 6:15.
Abstract.

Connor TH, Anderson RW, Sessink PJ et al. Effective-
ness of a closed-system device in contalning surface
contamination with cyclophosphamide and ifosfamide
In an iv. admixture area, Am J Health-Syst Pharm.
2002; 59:68-72,

Vandenbroucke J, Robays H. How to protect environ-
ment and employees against cytotoxic agents: the UZ
Gent experience. J Oncol Pharm Pract. 2001; 6:146—
52.

Spivey S, Connor TH. Determining sources of work-
place contamination with antineoplastic drugs and
comparing conventional IV drug preparation with a
closed system. Hosp Pharm. 2003; 38:135-9.




62

Drug Distribution and Control: Preparation and Handling-Guidelines

79

80.

81,

82.

83.

84,

85.

86.

87.

B8.

89.

96.

91.

92.

93,

Hoy RH. Stump LM. Effect of an air-venting flter
device on aerosol producticn from vials. Am J Hosp
Fharm. 1984; 41:324-8.

Coannor TH. Permeability testing of glove materials for
use with cancer chemotherapy drugs. Oncofogy. 1995;
52:256-9.

Singleton L.C, Connor TH. An evaluation of the perme-
ability of chemotherapy gloves (o three cancer chemo-
therapy drugs. Oncol Nurs Forum, 1999; 26:1491-6,
Gross E, Grece DF. An evaluation of nitrile gloves
as an alternative to natural rubber latex for handling
chemotherapeutic agents. J Oncol Pharm Pract. 1898;
4:165-8.

Conner TH. Permeability of mitrife rubber, latex, poly-
urethane, and neoprene gloves to 18 antineoplastic
drugs. Am J Health-Syst Pharm. 1999; 56:2450-3.
Klein M, Lambov N, Samev N et al. Permeation of
eylotoxic formulations through swatches from se-
lected medical gloves. Am J Health-Syst Pharm. 2003;
60:1006-11.

American Society for Testing and Materials D 6978-05
standard practice for assessment of resistance of medi-
cal gloves to permeation by chemotherapy drugs. West
Conshohacken, PA: American Society for Testing and
Materials; 2005,

Connor TH, Xiang Q. The effect of isopropyl alcohol
on the permeation of gloves exposed to antineoplastic
agents. f Oneol Pharm Prace, 2000; 6:109-14,
Colligan SA, Horstman SW. Permeation of cancer
chemotherapeutic drags through glove materials under
siatic and flexed conditions. Appl Occup Environ Hyg.
1980, 5:848-52.

Sessink PJ, Cerna M, Rossner P et al. Urinary cyclo-
phosphamide excretion and chromosomal aberrations
in peripheral blocd lymphocytes after occupational
exposure o antineoplastic agenls. Mutat Kes. 1994:
306:193-9.

National Institutes of Health. Recommendations for
the safe handling of cytotoxic drugs. www.nih.gov/od/
ors/ds/pubs/cyte/index.htm (accessed 2004 Nov 1).
Polovich M, White JM, Kelleher LG, eds. Chemother-
apy and biotherapy guidelines and recommendations
for practice. 2nd ed. Pittshurgh: Oncology Nursing
Society; 2005. .
Connor TH. An evaluation of the permeability of dis-
posable polyprepylene-based protective gowns to a
battery of cancer chemotherapy drugs. App! Occup
Environ Hyg. 1993, 8:785-8.

Farrison BR. Kloos MD. Penetration and splash pro-
tection of six disposable gown materials against fif-
teen antineoplastic drugs. J Oncol Pharm Pract. 1999
5:61-6.

Laidlaw JL, Connor TH, Theiss JC et al. Permeabitity
of four disposal proleclive-clothing matedals (o
seven antineoplastic drugs. Am J Hosp Pharm. 1985:
42:2448-54,

84,

95.

96.

97.

98.

89.

100,

101.

102,

103,

104,

105.
6.

107.
108.
108.
110

111,
112
113.
114,
115.

Valanis B, Shortridge L. Self protective practices of
nurses handling antineoplastic drugs. Onco! Nurs
Forum. 1987; 14:23-7.

Labuhn K, Valanis B, Schoeny R et al. Nurses' and
pharmacists” exposure to antineoplastic drugs: find-
ings from industrial hygiene scans and urine mutagen-
iclty tests. Cancer Nurs. 1998: 21:79-89,

NuAire. Containment capabilities of a Class [T, type A2
BSC using a chemio pad on the worksurface. Technical
bullegtin, www.nuaire.com/tech_papers/Containmenst_
Capabilities_using Chemo_Pad. PDF (accessed 2006
Mar 23).

Farris J. Barrier isolators and the reduction of contam-
ination i preparation of parenteral products. www.
mic4.com/aﬂicles/parer:teral-pmduc%s.php (accessed
2006 Mar 23).

Wilson JP. Solimando DA. Aseptic technique as a
safety precaution in the preparation of antineoplastic
agents. Hosp Pharm. 1981; 15:575-81.

Harrison BR, Gedefroid RJ, Kavanaugh EA. Quality-
assurance testing of staff pharmacists handling cyta-
loxic agents. Am J Health-Syst Pharm. 1996; 53:407.
7.

Shahsavarani S, Godefroid RJ, Harrison BR. Evalua-
tion of occupational exposure to tablet trituration dust,
Paper presented at ASHP Midyear Clinical Meeting.
Atlanta, GA; 1993 Dec 6.

Johnson EG, Jenostk JE. Manufacturers' recommen-
dations for handling spilled antineoplastic agents. Am
J Hosp Pharm. 1989; 46:318-9.

Benvenute JA, Connoer TH, Monteith DK et al.
Degradation and inactivation of antitumor drugs. S
Pharm Sci. 1993; 82:988-91,

Hansel §, Castegnaro M, Sportouch MH et at. Chernical
degradation of wastes of antineoplastic agents: cyclo-
phosphamide, ifosfamide, and melphalan, ot Arch
QOccup Eaviron Health. 1997; 69:109--14,

Polovich M, Belcher C, Glynn-Tucker EM ot al. Safe
handiing of hazardous deugs. Pittshurgh: Oncelogy
Nursing Society; 2003.

46 C.FR. 261.33.

Resource Conservation and Recavery Act of 19786, 42
U.S.C. 82 §6901-92,

40 C.ER. 261.20-24C.

40 C.ER. 261.3.38D.

40 C.FR 261.7.

Vaccari PL, Tonat K, DeChristofore R e al., Disposal
of antineoplastic wastes at the National Institutes of
Health, Ans J Hosp Pharm. 1984: 41:87-93.

40 C.ER. 281.7(b)(1)-(3).

49 CFR. 172,0-.123,173,178.179.

23 C.FR. 1910.120(2) (3)(1).

28 C.RR. 1916.120(q}(1-6).

40 C.ER. 260-8,270,




Drug Distribution and Control: Preparation and Handling-Guidelines 63

1.

Appendix A—Recommendations
for Use of Class I} BSCs

The use of a Class Il BSC must be accompanied hy a
stringent program of work practices, including train-
ing, demonstrated competence, contamination redyc-
tion, and decontamination,

Only a Class II BSC with outside exhaust should be
used for compounding hazardous drugs; type B2 total
exhaust is preferred, Total exhaust is required if the
hazardous drug is known (o be volatile,!

Witheut special design considerations, Class [ BSCs
are not recommended in traditional, positive-pressure
cleanrooms, where contarination from hazardous
drugs may result in airborne contamination that may
spread from the open front to surrounding areas.
Consider using closed-systemn drug-transfer devices
while compounding hazardous drugs in a Class [T BSC:
evidence documents a decrease in drug contaminants
inside a Class 11 BSC when such devices are used.!
Reduce the hazardous drug contamination: burden in
the Class il BSC by wiping down hazardous drug vials
before placing them in the BSC.

Appendix B—Recommendations for

o

Use of Class H BSCs and Isolators

. Only = ventilated cabinet appendix to protect workers

and adjacent personnel from exposure and to provide
an aseptic environment may be used to compound ster-
ile hazardous drugs,

. Only ventilated cabinets that are designed to contain

aerosolized drug product within the cabinet should he
used to compound hazardous drugs.

. The use of a Class Il BSC or isolator must be accom-

panied by a stringent program of work practices, in-
cluding operator training and demonstrated compe-
tence, contarnination reduciion, and decontaminatian,

. Decontamination of the Class IIF BSC or isolator must

be done in a way that contains any hazardous drug sur-
face contamination during the cleaning process,

- Appropriate deconiamination within the cabinet must

be completed before the cabinet is accessed via pass-
throughs or removable front panels.

Gloves or gauntlets must net be replaced before com-
pletion of appropriate decontamination within the
cabinet.

Surface decontamination of final preparations must
be done before labeling and placing into the pass-
through,

- Final preparations must be placed into a transport bag

while in the pass-through for removal from the cabi.
net,

Appendix C—Recommendations
for Use of Gloves

- Wear double gloves for al! actlvities invelving hazard-

ous drugs. Double gloves must be womn during any
handling of hazardous drug shipping cartons or drug
vials, compounding and administration of hazardous

16.

11.

12.

13.

14,

15.

16

drugs, handling of hazardous drug waste or waste from
patients recently wreated with hazardous deugs, and
cleanup of hazardous drug spills.

. Select powder-free, high-quality gloves made of latex,

nitrile, polyurethane, neoprene, or other materials that
meet the ASTM standard Tor chemotherapy gloves,
Inspect gloves for visible defects,

Sanitize gloves with T0% alcohiol or olher appropriate
disinfectant before performing any aseptic compound-
ing activity.

Change gloves every 30 minutes during compounding
or immediately when damaged or contaminated,
Remove outer gloves after wi ping down final prepara-
ton but before labeling or remmoving the preparation
front the BSC.

Outer gloves must be placed in a containment bag
while in the BSC.

In an isolator, a second glave must be worn inside 1he
fixed-glove assembly.

. In an isolator, fixed gloves or appendix must be sur-

face cleaned after compounding is completed to avoid
spreading hazardous drug contamination 1o other sur-
faces. '

Clean gloves {e.g., the clean inner gloves) should be
used to surface decontaminate the final preparation,
place the labe! onto the fina preparation, and place it
into the pass-through.

Don fresh gloves (o complete the final check, place
preparation into a clean transport bag, and remove the
bag from the pass-through.

Wash hands before donning and after removing
gloves.

Remove gloves with care to avoid contamination,
Specific procedures for removal must be established
and followed,

Gloves should be removed and cotained inside the
Class I BSC or isolator.

Change gloves after administering a dose of hazardous
drugs or when leaving the immediate administration
areg.

Dispose of contaminated gloves as contaminated
waste,

Appendix D—Recommendations
for Use of Gowns

Gowns should be worn during compounding, during
administration, when handling waste from patients re-
cently treated with hazardous drugs. and when clean-
ing up spills of hazardous drugs.

- Select disposable gowns of material tested to he pro-

tective against the hazardous drugs to be used.

Coated gowns must be worn ng longer than three hours
during compounding and changed immediately when
damaged or contaminated,

. Remove gowns with care to avoid spreading contami-

nation. Specific procedures for removal must be estab-
lished and followed.

. Dispose of gowns Iramediately upon remaval,
. Contain and dispose of contaminated gowns as con-

tarinaled wasfe.

. Wash hands after removing and disposing of gowns.
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Appendix E—Recommendations for

Mt

b

14.

11

12,

13

14.

15

16

i7.

Working in BSCs and Isolators

The use of a Class IT or 111 BSC or Isolator must be ac-
companied by a stringent program of work practices,
including operator training and demonstrated compe-
tence, contamination reduction, and decontamination,

. Do not place unnecessary items in the work area of the

cabinet or isclator where hazardous drug contamina-
tion from compounding may settle on them.
Da not overcrowd the BSC or isolator,

. Gather all needed supplies before beginning com-

pounding. Avoid exiting and reentering the work area
of the BSC or isolator,

. Appropriate handling of the preparation in the BSC

or pass-through of the isolator, including spraying or
wiping with 70% alcohol or another appropriate disin-
fectant, 1s necessary for aseptic compaounding,

Reduce the hazardous drug contamination burden in
the BSC or isolator by wiping down hazardous drug
vials before placing them in the BSC or isolator,

. Transport bags must never be placed in the BSC or the

isolator work chamber during compounding o aveid
inadvertent contamination of the outside surface of the
bag.

. Final preparations should be surface decontaminated

within the BSC or salator and placed into the trans-
port bags in the BSC or in the isolator pass-through,
laking care not (o conlaminate the outside of the trans-
pott bag.

. Decontaminate the work surface of the BSC or isolator

before and after compounding per the manufacturer's
recommendations or with detergent, sodium bypochlo-
rite solution, and peutralizer.

Decontaminate all swrfaces of the BSC or isolator at
the end of the batch, day, or shift, as appropriate to the
workflow. Typically, 2 BSC or isclator in use 24 hotrs
& day would require decontamination two or three
times daily. Disinfect the BSC or isclator before com-
pounding a dose or batch of sterile hazardous drugs.
Wipe down the outside of the Class IT BSC front open-
ing and the floor in front of the BSC with detergent,
sodizm hypochlorite solution, and neutralizer at least
daily.

Seal and then decontaminate suefaces of waste and
sharps containers before removing from the BSC or
isolator.

Decontarnination is required after any spill in the BSC
ar isolator during compounding.

Seal all contaminated materials (e.g., gauze, wipes,
towels, wash or rinse water) in bags or plastic contain-
ers and discard as contaminated waste. '
Decontamination of the Class I BSC or isolator must
be done in a way that contains any hazardous drug sur-
face contamination during the cleaning process.
Appropriate decontamination within the cabinet must
be completed before the cabinet is accessed via the
pass-throughs or removable front panels.

Gloves or gauntlets must not be replaced before com-
pletion of appropriate decontamination within the
cabinet.

18.

19.

10

11

Surface decontamination of final preparations must
be done before labeling and placing into the pass-
through.

Final preparations must be placed into a transport bag
while in the pass-through for removal from the cabi-
net.

Appendix F—Recommendations
for Compounding and Handling
Noninjectable Hazardous Drug
Dosage Forms

. Hazardous drugs should be labeled or otherwise iden-

tifled as such to prevent fmproper handling,

Tablet and capsule forms of hazardous drugs should
not be placed in automated counting machines, which
subject them (o stress and may introduce powdered
contaminants into the work area.

During routine handling of noninjectable hazardous
drugs and contaminated equipment, workers should
wear lwo pairs of gloves that meet the ASTM standard
for chemotherapy gloves.® ‘

- Counting and pouring of hazardous drugs should be

done carefully, and clean equipment should be dedi-
cated for use with these drugs.

Contaminated equipment should be cleaned initially
with gauze saturated with sterile water; Further cleaned
with detergent, sodium hypochlorite sokution, and neu-
tralizer; andt (hen rinsed. The gauze and rinse should be
centained and dispesed of as contaminated waste,
Crushing tablets or opening capsules should he
avoided; liquid formulations should be used whenever
possibile,

During the compounding of hazardous drugs {e.g.
crushing, dissalving, or preparing a solution or an oint-
ment}, workers should wear nonpermeable gowns and
double gloves. Compounding should take place in a
ventilated cabinet,

Compounding nonsterile forms of hazardous drugs
In equipment designated for sterile products must be
undertaken with care, Appropriate containment, deac-
tivation, and disinfection techniques must be vtlized.
Hazardous drugs should be dispensed in the final dose
and form whenever possible. Unit-of-use containers
for oral liquids have not been testad for confainment
properties, Most exhibit some spillage during prepa-
ration or use. Caution must be exercised when using
these devices,

Bulk containers of liquid hazardous drugs, as well as
specially packaged commercial hazardous drugs (e.g.,
Neoral [manufactured by Novartis]), must be handled
carefully to avoid spills. These containers should be
dispensed and maintained in sealable plastic bags to
contain any inadvertent contamination,

Disposal of unused or unusable noninjectable dosage
forms of hazardous drugs should he. performed in the
same manaer as for hazardous injectahle dosage forms
and waste.
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Appendix G—Recommendations

for Reducing Exposure to Hazardous

Drugs During Administration
in All Practice Settings'™

Intravenous administration

1
2.

3.
. Use Luer-Lok fistings for alf needleless systems, sy-

-~

o
b
B

1.

12,

13.

14.

15.

186,

11,

18,

19.

20,

21,

The use of gloves, gown, and face shield {as needed for
splashing} is required,

Gather all necessary equipment and supplies, includ-
ing PPE,

Use needleless systems whenever possible,

ringes, needles, infusion tubing, dnd pumps,

. Needleless systems may result in droplets leaking at

connection points; use gauze pads to catch leaks.

- Designate a workplace for handling hazardous drugs.
. Have a spill kit and hazardous drug waste container

readily availabie. :

. Procedure for gowning and gloving: Wash hands, don

first pair of gioves, don gown and face shield, and then
don second pair of gloves. Gloves should extend be-
yend the elastic or knit cuff of the gown. Double-giov-
ing requires one glove to be worn under the cuff of the
gown and the second glove over the cuff,

. Always work below eye level,

Visually examine hazardous drug dese while it is still
contained in transport bag.

I hazardous drug dose appears intact, remove i from
the transport bag.

Place a plastic-backed absorbent pad under the admin-
istration area to absorb leaks and prevent drug contact
with the patient’s skin.

If priming occurs at the administration site. prime 1.v.
tubing with an i.v. solution that does not contain haz-
ardous drugs or by the backflow method.

Place a gauze pad under the connection at injection
ports during administration to catch leaks.

Use the transport bag as a containment bag for materi-
als contaminated with hazardous drugs, drug contain-
ers, and sets.

Discard hazardous drug containers with the adminis-
tration sets attached; do not remove the set.

Wash surfaces that come into contact with hazardous
drugs with detergent, sedium hypochlorite solution,
and neutralizer, if appropriate.

Wearing gloves, contain and dispose of materials con-
taminated with hazardous drugs and remaining PPE as
contaminated waste.

Hazardous drug waste container must be sufficiently
large to hold all discarded material, including PPE.
Do not push or force materials contaminated with haz-
ardous drugs into the hazardous drug waste container,
Carefully remove, contain, and discard gloves, Wash
hands thoroughly after remeving gloves.

Intramuscular or subcutaneous adninistration

1
2.

3.

The use of double gloves is required.

Gather all necessary equipment and supplies, includ-
ing PPE.

Use Luer-Lok safety needles or retracting needles or
shields,

4.

5.

10.

11,

12.

13.

14.

15.

16,
17.

Syringes should have Luer-Lok connections and be
iess than three-fourths full,

Deslgnate a workplace for handling hazardous drugs.
Have a spilt kit and hazardous drug waste container
readily available,

Procedure for gloving: Washk hands: don double
gloves.

Always work below eye leval.

Visually examine hazardous drug dose while still con-
tained in transport bag.

If hazardous drug dose appears tntact, remove it from
the transport bag,

Remove the syringe cap and connect appropriate safety
needie,

Do not expel air from syringe or prime the safety nee-
dle.

After administration, discard hazardous drug syringes
{with the safety needle attached) directly into a hazard-
ous drug waste container, :

Wearing gloves, contain and dispose of matertals con-
taminated with hazardous drugs.

Do not push or force materials contaminated with haz-
ardous drugs inte the hazardous drug waste container.
Carefuily remove, contain, and discard gloves.

Wash hands thoroughly after removing gloves,

Oral administratiorn

1.

16.

11i.

12.

13.

14.
15,

Deuble gloves are required, as is a face shield if there
is a potential for spraying, aerosolization, or splash-
ing.

Workers should be aware that tablets ar capsules may
be coated with a dust of residual hazardous drug that
could be inhaled, absorbed through the skin, ingested,
or spread {0 other locations and that liquid formula-
tions may be aerosolized or spilled.

. No crushing or compounding of oral hazardous drugs

may be done in an unprotected epvironmend.

Cather all necessary equipment and supplies, includ-
ing PPE.

Designate a workplace for handling hazardous drugs.

Have a spill kit and hazardous drug waste container
readily available,

Procedure for gloving: Wash hands and doa double
gloves.

Always work below eye level,

Visually examine hazardous drug dose while it is stll
contained irs fransport bag,

If hazardous drug dose appears intact, remaove it from
the transport bag.

Place a plastic-backed absorbent pad on the work area,
if necessary, to contain any spills,

After administration, wearing double gloves, contain
and dispose of materials contaminated with hazardous
drugs into the hazardous drug waste container.

Do not push or force materials contaminated with haz-
ardous drugs into the hazardous drug waste cortainer.
Carefully remove, contain, and discard gloves,

Wash hands thoroughly after removing gloves,
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1

2,

' Appendix H—Recommended
Contents of Hazardous Drug Spill Kit

Sufficient supplies to absorb a spill of about 1300 mL
{volume of one i.v. bag or bottls).

Apprapriate PPE to protect the worker during cleanup,
inciuding twao pairs of disposabla gloves (ore outer pair
of heavy utility gloves and one pair of inner gloves);
nonpermeable, disposable protective garments {cover-
alls or gown and shoe covers); and face shield.
Absorbant, plastic-backed sheets or spill pads.
Disposable toweling.

At least two sealable, thick plastic hazardous waste
disposal bags (prelabeled with an appropriate warning
label).

One disposable scoop for collecting glass fragments.
One puncture-resistant container for glass fragraents,

Appendix I—-Recommendations for Spill

Cleanup Procedure

General

L
2,
3.

4,
3.

10,

11,

12.

13.

14.

i3,

16,
17.

Assess the size and scope of the spill. Call for trained
help, if necessary,

Spills that cannot be contained by two spill kits may
require oulside assistance,

Post signs to limit access to spill area.

Obtain spill kit and respirator.

Don PPE, including inner and outer gloves and respi-
rafor,

. Once fully garbed, contain spill using spili kit,
. Carefully remove any broken glass fragments and

place them in a puncture-resistant contaizer.

Absorb liquids with spill pads.

Absorh powder with damp disposable pads or soft
toweling.

Spill cleanup should proceed progressively [rom argas
of lesser to greater contamination,

Completely remove and place all contamirated mate-
rial in the disposal bags.

Rinse {he area with water and then clean with deter-
gent. sodium hypochlorite solution, and nevtralizer.
Rinse the area several times and place all materials
used for containment and cleanup in disposal bags.
Seal bags and place them in the appropriate final con-
tainer for disposal as hazardous waste,

Carefully remove all PPE using the inner gloves, Place
all disposable PPE into disposal bags. Seal hags and
piace them inlo the appropriate final container.
Remove inner gloves; contain in a small, sealable bag:
and then place into the appropriate final container for
disposal as hazardous waste,

Wash hands thoroughly with soap and water.

Once a spill has been initialiy cleaned, have the area
recleaned by housekeeping, janitorial staff, or environ-
mental services.

Spills in a BSC or fsolator

1.

2.

Spilis occurring in a BSC or isolator should be cleaned
up immediately.

Obtain a spill kit if the volume of the spill exceeds 30
mL or the contents of one drug vial or ampul.

3.

Utility gloves {from spill kit) should be worn to re-
move broken glass in a BSC or an isolator. Care st
be tzken not to damage the fixed-glove assembly in
ke isolator.

Place glass fragments in the puncture-resistant hazard-
ous drug waste container located in the BSC or discard
into the appropriate waste receptacle of the isolator.

. Thorotghly clean and decentaminate the BSC or iso-

lator.

Clean and decontaminate the drain spillage trough
located under the Class [T BSC or similarly equipped
Class I BSC or isalator,

I the spill results in liquid being introduced onio the
HEPA filter or if powdered aerosol contaminates the
“clean side” of the HEPA filter, use of the BSC or
isolator should be suspended until the equipment has
been decontarninated and the HEPA filter replaced,

Appendix J—OSHA-Recommended

Steps for Immediate Treatment
of Workers with Direct Skin or Eye
Contact with Hazardous Drugs®

Call for help, if needed.

Immediately remove contaminated clothing,

Flood affected eye with water or isotonic eyewash for
at Jeast 15 minutes,

Clean affected skin with soap and water; rinse thor-
oughly.

Obtain medical attention.

Docizment exposure in employee's medical record and
medical surveillance log.

Supplies for emergency freatment {e.g., s0ap, eye-
wash, sterile saline for irrigation) should be fmmedi-
alely located In any area where hazardous drugs are
compounded or administered,

Glossary

Antineoplastic drug: A chemotherapeutic agent that con-

trols or kills cancer cells. Drugs used in the treatment
of cancer are cytotoxic but are generally mare damag-
ing to dividing cells than to resting cells.!

Aseptic: Free of living pathogenic organisms or infected

materials.?

Biological-safety cabinet (BSC): A BSC may be one of

several types.’

Class I BSC: A BSC that protects personnel and the work

environment but does not protect the product. It is a
nhegative-pressure, ventilated cahinet usually operated
with an open front and a minimum fage velocity at the
work opening of al least 75 f/min, A class I BSC is
similar in design te a chemical fume hood except that
all of the air from the cabinet is exhausted through a
high-sfficiency particulate air {HEPA) filter (ither
into the faboratory or to the outside).

Class IT BSC: A ventilated BSC that protects personnel, the

product, and the work environment. A Class 11 RSC
has an open front with inward airflow for personngi
protection, downward HEPA-filtered laminar airflow
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for product protection, and HEPA-filtered exhausted
air for environmental protection.

Type Al {formerly type A): These Class Il BSCs main-
tain a minimum inflow velocity of 75 ft/min, have
HEPA-filtered dewn-flow air that is a portion of the
mixed down-flow and inflow air from a comman pie-
num, may exhaust HEPA-fittered air back into the
laboratory or to the environment through an exhaust
canopy, and may have positive-pressure  contami-
nated ducts and plenums that are not surrounded by
negative-pressure plenums, They are not suitable for
use with volatile toxic chernicals and volaiile radio-
nucleotides.

Bype A2 (formerly type B3): These Class II BSCs mairlain a
mininum inflow velociy of 100 ft/min, have HEPA-
filtered down-flow air that is a portion of the mixed
down-fiow and inflow air from a commion exhaust
plenum, may exhaust HEPA-#iltered atr back into the
laboratory or to the environment through an exhaust
canopy, and have all contaminated ducts and pienums
under negative pressure or surrounded by negative-
pressure ducts and plenums. If these cabinets are used
for minute quantities of volatile toxic chemicals and
trace amounts of radionucleotides, they must be ex-
hausted through properly functioning exhaust cano-
pies.

Type Bl These Class Il BSCs maintain a minimurm inflow
vetocity of 100 f/min, have HEPA-filtered down-flow
air composed largely of uncontaminated, recirculated
inflow air, exhaust most of the contaminaied down-
flow air through a dedicated duct exhausted to the
at-mosphere after passing it through a HEPA filter,
and have all contaminated ducts and plenums under
negative pressure or surrcunded by negative-pressure
ducts and plenums. If these cabinets are used for work
involving minute quantities of volatile toxic chemicals
and trace amounts of radionucleotides. the work must
be done in the directly exbausted portion of the cabi-
net,

Tipe B2 (total exhausy): These Class 1] BSCs maintain a
minimum inflow velocity of 100 f/min, have HEPA-
filtered down-fiow air drawn from the laboratory or
the outside, exhaust all inflow and down-flow air to
the atmosphere after filtration through a HEPA Rlter
without recirculation Inside the cabinet or return to
the laboratory, and have all contaminaled ducts and
plenums under negative pressure ot surrounded by di-
rectly exhausted negative- pressure ducts and plenums,
These cabinets may be used with volatile toxic chermi-
cals and radionueleotides.

Class IIl BSC: A BSC with a totally enclosed, ventilated
cabinet of gastight construction in which operations
are conducited through attached rubber gloves and ob-
served through a nonopening view window. This BSC
Is mainfained under negative pressure of at least 0.50
in of waler gauge, and air is drawn into the cabinet
through HEPA filters. The exhaust air is treated by
double HEPA filtration or single HEPA filfration—in-
cireration. Passage of materials in and out of the cabi-
net is generally performed through a dunk tank (ac-
cessible through the cabinet floor} or a doubla-door

pass-through box (such as an autoclave) that can be
decontaminated between uses, -

Chemotherapy drug: A chemical agent used to treat dis-
eases. The term usually refers o 2 drug used 1o treat
cancer.!

Chemotherapy glove: A medical glove that has been ap-
proved by FDA for use when handling antineoplastic
drugs.’

Chemotherapy waste: Discarded ftems such as gowns,
gloves, masks, i.v. tubing. empty bags, emply drug
vials, needles, and syringes used while preparing and
achninistering antineoplastic agents,*

Closed system: A device that does not exchange unfiltered
air ar contaminants with the adjacent environment *

Closed-system drug-transfer device; A drug-transfer de-
vice (hal mechanically prohibits the transfer of envi-
ronmental contaminants into the system and the escape
of hazardous drug or Vapor concentrations outside the
system,! ‘

Cytotoxic: A pharmacologic compound that is delrimental
o destructive to cells within the body,!

Deactivation: Treating a chemical agent (such as 2 hazard-
ous drug) with another chemical, heat, utraviolet light,
or another agent (o create a less hazardous agent.!

Decontamination: Inactivation, neutralization, or removal
of toxic agemts, usually by chemical means.* Surface
deconfamination may be accomplished by thie transfer
of hazardous drug contamination from the surface of
a nondisposable item to disposable ones {e.g.. wipes,
gauze, towels},

Disinfecting: Removal of viable organism frem surfaces us-
ing 70% alcohol or other appropriate disinfectant prior
to compounding of sterile hazardous drugs.

Engineering controls: Devices designed to eliminate or
reduce worker exposures to chemical, hiological, ra-
diological, ergonormic, or physical hazards. Examples
include laboratory fume hoods, glove hags, retracting
syringe needles, sound-dampening materials to reduce
noise levels, safety interlocks, and radiation shield-
ing*

Genotoxic: Capable of damaging DNA and leading to muta-
tions.*

Glove box: A controlled environment work enclosure pro-
viding a primary barrier from the work area, Operations
are performed through sealed gloved openings to pro-
tect the worker, the ambient envirgnment, and/or the
product,*

Hazardous drug: Any drug identified by at least one of the
~following six criteria: carcinogenicity, teratogenicity
or developmental toxicity, reproductive toxicity in hu-
mans, organ toxicity at low doses in humans or ani-
mals, genctoxicity, and new drugs that mimic existing
hazardous drugs in siructure or toxicity.*

Hazardous waste: Any waste that is an RCRA-listed haz-
ardous waste {40 C.F.R. 261.30-.33] or that megls an
RCRA characteristic of lgnitability, corrosivity, reac-
tvity, or toxicity as defined in 40 C.F.R, 261.21.24 ¢

Health care settings: All hospitals, medical clinics, outpa-
tient facilities, physicians' offices, retat] pharmacies,
and similar facilitles dedicated to the care of patients.?

Health care workers: All workers who are involved in the
care of patients. These include pharmacists, pharmacy
technicians, nurses (registered nurses, licensed prac-
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tical nurses, nurses' aides, etc.), physicians, home
health care workers, and environmental services work-
ers (nousekeeping, laundry, and waste disposal).*

HEPA Elter: Filter rated 99.97% efficient in capluring pas-
ticles 0.3-pm in diameter.

Herizontal-laminar-airflow- hood (horizontal-laminar-
airflow clean bench): A device that protects the work
praduct and the work area hy supplying HEPA.-filtered
air to the rear of the cabinet and producing a horizontal
flow across the work area and out toward the worker.*

Isolator: A device that is sealed or is supplied with alr
through a microbiaily retentive Bliration systemn (HEPA
minimum) and ray be reproductbly decontaminated.
When closed, an isolator uses only decontaminated
Interfaces (when necessary) or rapid transfer ports
for materials transfer. When open, it allows for the in-
gress and egress of materials thtough defined openings
that have been designed and validated to preciude the
transfer of contaminants or unfiltered air to adjacent
environments. An isolator can be used for aseptic pro-
cessing, for containment of potent compounds, or for
simultaneous asepsis and contaimnent. Some isolator
designs allow operations within the isolator to be con-
ducted through a fixed-glove assembly without com-
promising asepsis or contalnment,’ '

Aseptic isolator: A ventilated isolator designed to exclude
external contamination from entering the critical zene
inside the isolator.’

Aseptic comtainment isolator: A ventilated isolator designed
to meet the requirements of both an aseptic isolator
and a containment isolator,!

Containment isolator: A ventilaied isolator designed to pre-
vent the toxic materials processed inside it from escap-
ing to the surrounding environment.*

Laboratory coat; A disposable or reusable open-front coat,
usually made of cloth or other permeable material.!

Material safety data sheet: Contains summaries provided
by the manufacturer to describe the chemical prop-
erties and hazards of specific chernicals and ways in
which workers can protect themselves from exposure
to these chemicals.!

Mutagenic: Capable of increasing the spontanecus muta-
tion rate by causing changes in DNA.!

Personal protective equipment (PPE): Ttems such as
gloves, gowns, respirators, goggles, and face shields
that protect individual workess from hazardous physi-
cal or chemical exposures.*

Respirator: A type of PPE that prevents barmful materials
from entering the respiratory system, usually by filter-
ing hazardous agents from workplace air. A surgical
mask does not offer respiratory protection.?

Risk assessment: Characterization of potentially adverse
health effects from human expasure (o environmen-
tal or occupational hazards, Risk assessment can be
divided into five major steps: havard identification,
dose~response assessment, exposure assessment, risk
characterization, and risk communication.®

Surface decontamination: Transfer of hazardous drug con-
tamination from the surface of nondisposable items (o
disposabie ones (e.g., wipes, gauze, towels). No pro-
cedures have been studied lor surface decontamination
of hazardous drug contaminated surfaces. The use of
gauze moistened with alcohol, sterile water, peroxide,
or sodium hypochlorite sclutions may be effective.
The disposable item, once contaminated, must be con-
tained and discarded as hazardous waste.

Ventilated cabinet: A type of engineering control designed
for purposes of worker protection (as used in these
guidelines). These devices are designed to minimize
worker exposures by controlling emissions of airborne .
contaminants through (1) the full or pastial enclosure
of a potential contaminant source, (2} the use of air-
fTow capture velocities to capture and remove airborme
contaminants near their point of generation, and (3)
the use of air pressure relationships (hat define the di-
rection of aitflow into the cabinet. Examples of ven-
tilated cabinets include BSCs, containment isolators,
and laboratory fume hoods !

Developed through the ASHP Council an Professional Affairs and
approved by the ASHP Board of Directors on January 12, 20086,

These guidelines supersede the ASHP technical assistance bulletin
on handling cytotoxic and hazardous drugs (Am J Hosp Pharm.
1990; 47:1033~49).
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