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AlA Quality Assurance

The Building Commissioning Association is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this program will be reported to
AIA/CES for AIA members. Certificates of the Completion for both AIA members and non-AlA members are
available upon request.

This program is registered with AIA/CES for continuing professional education. As such, it does not include
content that may be deemed or construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.



Learning Objectives

* Explain the purpose of USP 797 and USP 800, including their significance and key
differences.

e |dentify how the commissioning team can support designers in avoiding design
challenges that may lead to compliance or performance issues.

* Recognize the certifier’s critical role in achieving compliance and enabling
successful pharmacy operations.

* Compare methods for maintaining required pressure relationships in pharmacy
spaces, including pressure-based, volumetric, and hybrid approaches.

* |dentify key elements of an ongoing commissioning plan to support future
pharmacy recertification.
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AGENDA

What are the USP requirements: General and ACH and pressure requirements of spaces
Design priorities to provide benefits to the certification process

What are certifiers really looking for when doing their certification test (the petri dishes)...the purpose
Room types (Ante, IV Prep, Haz Compounding) and their pressure individual requirements
What about the work room

What is the primary source of containment (it might not be what you are thinking)
Volumetric, Pressure, Hybrid control

Lock and holds for pressure control (hold one room, hold them all, are they necessary)
Cascading pressure relationships (the reference point)

AHU'’s using a dedicated unit or using a unit that serves other areas besides the pharmacy
Exhaust control

Economizer is not your friend

Where is cooling coming from

Humidification & De-Humification

What does fail safe (safe egress) look like

Energy Code (is this process unit)
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AGENDA

What are the USP requirements: General and ACH and pressure requirements of spaces

Design priorities to provide benefits to the certification process

What are certifiers really looking for when doing their certification test (the petri dishes)...the purpose
Room types (Ante, IV Prep, Haz Compounding) and their pressure individual requirements

What about the work room

What is the primary source of containment (it might not be what you are thinking)

Volumetric, Pressure, Hybrid control

Lock and holds for pressure control (hold one room, hold them all, are they necessary)

Cascading pressure relationships (the reference point)

AHU’s using a dedicated unit or using a unit that serves other areas besides the pharmacy

Exhaust control

Economizer is not your friend

Where is cooling coming from A lot of content on this list;
Humidification & De-Humification let’s concentrate on the
What does fail safe (safe egress) look like highlighted ones.....

Energy Code (is this process unit)
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USP

United States Pharmacopeia
* What is USP?
* Importance of USP 797/800
* What is the difference between 797/8007?

* HVAC requirements

Jsp

* Design of Pharmacy Clean Rooms

The standard of trust

» Testing & Certification requirements

* Maintaining Pharmacy Clean Rooms

e Other Considerations
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United States Pharmacopeia

* Itis an independent scientific nonprofit organization
that was founded over 200 years ago.

* |n 1938 legislation was passed that required
companies to test all new drugs to verify they meet
USP standards. The data had to be submitted to FDA
prior to marketing.

* The main focus of USP is to ensure safe and reliable
medicine, dietary supplements and foods.

* USP also focuses on protecting patient safety.

* USP sets high quality and rigorous standards which
have become recognized and used world-wide.

* 140 countries around the globe recognize USP
standards.



USP 797 VS. USP 800

USP General Chapter 797 USP General Chapter 800

Pharmaceutical Compounding — Sterile Hazardous Drugs — Handling in Healthcare
Preparations Settings

The requirements of this chapter intend to This chapter covers standards for handling
ensure the sterility of compounded sterile hazardous drugs that protects patients,
preparations (CSPs) to provide safe workers, and the environment.

medicine.
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USP General Chapter <797>
Pharmaceutical Compounding
Sterile Preparations

asp




Authorized reprint for individual use only.
Must be downloaded with registration directly from

USP General Chapter <800>
Hazardous Drugs —
Handling in Healthcare Settings

Reprinted from USP 42—NF 37

Links for Supplemental Resources

hapter <800> Hazardous Drugs
led to be t ! as an informati

This chapter alone is not suffici
safe handling of hazardous di
complete implementation; see
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NAVIGATING USP 797/800

HVAC Requirements

USP Minimum Air Changes per Hour (ACH)
* Ante Room =30 ACH
» Sterile Prep (IV Prep) = 30 ACH
* Hazard Drug (Chemo Prep) =30 ACH

Best Practice Recommended Air Changes per Hour
* Ante Room =60 ACH
e Sterile Prep (IV Prep) = 60 ACH
* Hazard Drug (Chemo Prep) = 60 ACH
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MIN. 60 ACH
750 CFM SA

200 CFM TA (FROM ANTE
ROOM)
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900 RA GFM
200 TA CFM (TO NEG. PRESSURE
ROOM)

200 TA CFM (FROM IV PREP)
200 TA GFM [TQ PHARMAGY)
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NAVIGATING USP 797/800

HVAC Requirements "

Filtration Requirements

USP requires all air being supplied to pharmacy clean rooms to pass
through a HEPA filtered supply diffuser.

The supply diffuser shall be sealed to ensure all air passes through
the filter to avoid any contaminants from entering the room through

the air stream.

HEPA filtered diffusers shall be leak tested on a regular basis as part
of the room recertification process.

September 2026 BCxA 13



NAVIGATING USP 797/800

HVAC Requirements

Room Pressurization

USP 797

Ante Room — positive to surrounding hospital.

Sterile Processing (IV Prep) — positive to Ante room and other

surrounding spaces.

ESTABLISHING AND MAINTAINING PRESSURE DIFFERENTIALS

Continuous differential positive pressure is required to minimize airflow from an area with lower air-quality classification to
an area of higher air-quality classification. In a cleanroom suite, a minimum differential positive pressure of 0.020-inch water
column is required between each 1SO classified area (e.g., between the buffer room and ante-room). The pressure differential
between the ante-room and the unclassified area must not be less than 0.020-inch water column. No pressure differential is
required between the SCA and the surrounding area. See (800) for pressure requirements for compounding HD CSPs.

Where pressure differentials are required, a pressure differential monitoring device must be used to continuously monitor
the pressure differentials. The quantitative results from the pressure monitoring device must be reviewed and documented at
least daily on the days when compounding is occurring.

Hazardous Drug (Chemo Prep) — negative to Ante room and other

surrounding spaces.

HMI flush-mount
touchscreens

Sonicu sensors
wireless meters

I Ciean Room - Positive Pressure
W Ante Room - Positive Pressure
Il Hazardous Room - Negative Pressure

September 2026 BCxA

USP 800

Table 3. ring Controls for Sterile HD Comp
Configuration C-PEC C-5EC Maximum BUD
*  Externally vented
* 30 ACPH
+ Negalive pressure between 0.01
1SO Class 7 buffer room withan 150 | * Extemally vented and 0.03 inches of water column
Class 7 ante-room * Examples: Class Il BSC or CAC| relative to areas As described in (797)
+ Externally vented
* 12ACPH
* Negative pressure between 0.01 | As described in (797) for
*  Extemally vented and 0.03 inches of water column | CSPs prepared in a segregated
Unclassified C-5CA * Examples: Class Il BSC or CACI relative to adjacent areas compounding area
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NAVIGATING USP 797/800

Design of Clean Room

Utilize air terminal boxes on supply and return/exhaust sides of any clean room. Boxes need to be located outside clean
rooms.

Use dedicated air terminal boxes for each individual room.
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NAVIGATING USP 797/800

Design of Clean Room

Locate HEPA filtered supply diffusers away from the face of any hoods.

Locate room return/exhaust grilles low in walls to help maintain
unidirectional airflow at work areas.

Proper location of supply diffusers and return/exhaust grilles helps to
prevent turbulent air.
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GROSS FACT #1

* We are the biggest “particle
generators”

* We shed about 9 pounds of dead
skin cells each year?

* Particles act as transport vehicles
for microorganisms and introduce
them into the compounding
process

1Facts Legend. Baidya, S. 50 Interesting Human Skin Facts. 2015.
Retrieved 12/27/2018.
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GROSS FACT #2

* Each of us carries 3 to 5 pounds of bacteria

* Bacterial cells outhnumber human cells 10 to 1 f .
» Bacterial cells are much smaller than human ‘”ﬁt%’
cells so they only account for 1 to 2% of our CONDENSED

body mass

The bacteria in our body would
fill a large soup can like this one

Source: Lita Proctor, National Institutes of Health's Human Microbiome Project
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NAVIGATING USP 797/800

Design of Clean Room

Locate room return/exhaust grilles near entrance.

Locate return/exhaust grilles at the compressor height on all refrigerators
and freezers.
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JUMPING IN THE DEEP END...CERTIFICATION
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POSITIVE BUFFER ROOM

Positive pressure to adjacent space
Fixed walls and doors
Accessed through an Anteroom
An ISO Class 7 or cleaner room
PEC(s) are located within these rooms and those PEC(s) are ISO Class 5
Pressure minimum requirement of 0.020”
Minimum of 30ACH (Best Practice recommendation 60 ACH)
This can be achieved by:
o Minimum of 15ACH that is provided by the HEPA filtered air HVAC
o Minimum of 15ACH from the PEC(s)
Viable Sampling action levels
Air Sampling: >10 CFU/1000L of air
Surface Sampling: >5 CFU/plate
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HD BUFFER ROOM

Negative pressure to adjacent space
Fixed walls and doors
Accessed through an Anteroom
An ISO Class 7 or cleaner room
PEC(s) are located within these rooms and those PEC(s) are ISO Class 5 and exhausted directly to
outside
Pressure requirement of -0.010” to -0.030”
Minimum of 30ACH that is provided by the HEPA filtered air HVAC (Best Practice recommendation
60 ACH)
Viable Sampling action levels
o Air Sampling: >10 CFU/1000L of air
o Surface Sampling: >5 CFU/plate
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HD RECEIVING/STORAGE ROOM

HDs are shipped from the distributor in totes and wrapped in plastic

Receiving

o Must be unpacked in an area that is neutral/normal or negative pressure relative to surrounding area

Storage

o Negative pressure to adjacent space

Must be stored separate from non-HDs

Externally vented

Minimum of 12 ACH, can be from exhaust or supply-explain
Minimum room pressure of -0.010” to adjacent space
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PHARMACY CERTIFICATION PROCESS

* Testing equipment used for EM testing is wiped down and cleaned prior to
being staged in Anteroom

» Testing is completed with a Pharmacy staff member conducting activities as
expected during normal mixing operations to ensure EM testing is completed
under dynamic conditions

* Samples are sealed and packaged to be processed by Laboratory

* Airflow at the HEPA filters in ceiling are measured and considered “First
Air”. Adjustments to airflow are made to the supply system as needed to
ensure ACH requirements are satisfied and airflow measuring devices are
calibrated

e Laminar Airflow Workbench (LAFW) and Biosafety Cabinet (BSC) airflow will
be measured. Adjustments are made during this process, if needed to ensure
airflow is within spec.
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PHARMACY CERTIFICATION PROCESS

* HEPA integrity testing of all associated HEPA
filters (LAFW, BSC, ceiling mounted HEPAs) will
be challenged. This will be done through
manufacture installed ports or externally
installed ports

e AVS testing is completed with a pharmacy
staff member as this needs to be completed
under dynamic conditions

* Pressure measurements within Sterile
Compounding Suite are measured and
calibrated

* HEPA pass throughs will be measured for
airflow and HEPA integrity tested

I
!

I

I
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ENVIRONMENTAL SAMPLING
Particle Counts (Non-viable)

Table A.1: Sampling locations related to
cleanroom area

Area of cleanroom (m?) | Minimum number of sampling
locations to be tested (Ny)

less than or equal to

ISO 14644-1 and 14644-2 Standards
Exclusively in terms of concentration of airborne particles
Sampling numbers are based on square meters of the room
Sampling time is 1 minute and sampling volume is 2 liters

Only particles based on lower limit size ranging from 0.1 to 5 um
o Report particle count of 20.5um

Class Maximum Particles/m®
20.1 ym 20.2 ym 20.3 ym 20.5 ym 21 pym 25 ym

ISO 1 10 - - - - -
ISO 2 100 24 10 - - -
ISO 3 1,000 237 102 35 - -
ISO 4 10,000 2,370 1,020 352 83 -
ISO 5 100,000 23,700 10,200 3,520 832 -
ISO 6 1,000,000 237,00 102,000 35,200 8,320 293
ISO7 - - - 352,000 83,200 2,930
ISO 8 - - -| 3,520,000 832,000 29,300
ISO9 - - - | 35,200,000 | 8,320,000 293,000

2026

BCxA

NOTE 1 I the considered area lalls between wo values in the labla, the
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ENVIRONMENTAL SAMPLING

Viable Sampling

Viable sampling programs should be designed to
provide information which demonstrates that:

o The engineering controls, sanitization practices, and
processes as a whole provide a “state of control” which
means an environment that is consistently capable of
maintaining microbial organisms at an acceptable level

Sampling plates can either be TSA or SDA media
Sampling is done by surface sampling or air samples

Lab incubates samples

o First incubation is at least 48 hours at 30°C to 35°C
(microbial growth)

o Second incubation is at least 5 days at 20°C to 25°C
(fungal growth)

September 2026 BCxA
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UsP 797

DISSECTING
A PHARMACY

Pressure
Requirements




DISSECTION

Pl

Review what we have:

Generally, a lot goingonina
relatively small space

e Consider using the power of
Blue-Beam to gain a better
understanding
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DISSECTION

Review Ductwork

Types of Terminals:

o Venturi Type of exhaust
and return

o Butterfly on supply
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DISSECTION
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SUPPLY AIR VALVE

CONDITIONING AHU
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WILL IT WORK FOR?
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FOR EXAMPLE

[

* Pressure control . e :

o Without door switches « = e

o Per door, use of door switches . | 3 |

o ORTRTA, use of door switches 0 el —

: "WORK. =

* Volumetric control irs > AMTE 5T
| W
* Hybrid [+005] K

= ]

| like using a unit-less scale to i \ =l B
show pressure relationships e ————— ' i

S———— - S —
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CASCADING PRESSURE RELATIONSHIP
ANALOGY: LOCKS
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PRESSURE CONTROL

* Do you use a pressure monitor to then allow the BAS to control the
controlling damper?

* Do you use a pressure controller to directly control of the controlling damper?

* Location of the pressure controller or monitor:

o Outside the room served showing space is OK to work in before entry (but no reference
within the space itself)

o Inside the room itself where use might not know room is safe to enter to do work, but
once inside a person can see and hear if there is an issue.

* The use (need) for door ‘in use’ switches indicating an open or closed door to
allow for control interlocks.

 Sally Port operation is also beneficial
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PRESSURE CONTROL

Consider the following...
No door switches:

All Door Closed

* With all doors closed, system 100
can achieve steady state
* For sake of discussion lets T, A A A A 75
show all pressure control ©
dampers sitting at ® 2 50
approximately 75% open %
(good sizing by designer if 1 25
."é'
= 0 0
corridor]  [wrk rm ante sterile HD
cmpnd prep
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PRESSURE CONTROL

pressures

a0
N
o

Consider the following... Ante Door Open (no door switches)
No door switches: Pressure drops between work room and ante.
Ante room return damper modulates towards closed to rebuild pressure.
* Pressure collapses between Work room damper modulates further open to relief pressure ante is sending it.
spaces between open door Sterile compound sees increase in pressure so it modulates further open it return to increase DP.
* Pressure changes at all other HD prep sees decrease in pressure so it modulates further open it return to increase DP.
control points as ante room -+ - 100 =
touches all A £5
3 HH TO T OE
* All the pressure control = o3
O oo
damper.s react to the ? 2 o NEEC LS
respective changed ] A =270
2 o E
bt mg
== Le
> ==

o
o

i sterile HD
[corrldor wrk rm ante émpnd prep

Room DP monitor connect
room served to adjoining room
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PRESSURE CONTROL

Consider the following...
Door switches:

All Door Closed

* Consider this a typically door 100
switch install, one door
switch to an assigned T 3 A A 7'y A 75
pressure controller o
O
» Starting from a steady state ‘m” 2 50
N
()
L 29
5
0 : 0
corridor|  [wrk rm ante sterile HD
cmpnd prep

Room DP monitor connect
room served to adjoining room
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PRESSURE CONTROL

Consider the following... Ante Door Open (door switch @ ea. door (controls own door))
. Pressure drops between work and ante.
Door switches: Ante room return damper HOLD's its position via door switch.
Other rooms still react to to the DP changes due 1o ante room door open
* The door that is open holds, Work room damper modulates open to relief pressure ante is sending it.
but all other controllers are Sterile compound sees increase in pressure so it modulates open it return to increase DP.
reacting the pressure changes HD prep sees decrease in pressure so- it modulates open-its supply to increase DP
* Depending on damper speeds L ne 100 =
choose (I advocate for slow, gg
except for a fume hood), the L 3 T W NN W A 8-},:,'
whole system is moving devices S0 50 730;
2 53
Si sLymm-es
g ﬁD
0 - 0
[corridor|  [wrk rm ante sterile HD
cmpnd prep

Room DP monitor connect
room served to adjoining room
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PRESSURE CONTROL

Consider the following...
Door switches:

* This control scenario has all
door switches wired to a
central panel to then
incorporating wiring that any
one door being open signal
would go to each pressure
controller (ORTRTA)

* Starting for steady state

September 2026
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PRESSURE CONTROL

Consider the following... Ante Door Open (door switch @ each door, (any one holds all))

. . Pressure drops between work and ante.
Door switches: Ante room return damper HOLD's its position via door switch, DP does change

« With ORTRTA strategy all the Other rooms DP's also change due to ante room door open, but dampers do not react (hold)
dampers hold. the pressures The dampers nat reacting creates a non-reactive 'return to normal’ when door sw interlock releases
change, but the pressure 100 =
relation ships stay the same 4‘55
(like volumetric) 03 & A A & 75 o=

g gy

* When active door closes, ®? 2 50 gn;
systems resume as if time 7 T8
stood still 21 25 SE

z 55
* Create a more stable AHU 50 0 —
corridor]  [wrk rm ante sterile HD
cmpnd prep

Room DP monitor connect
room served to adjoining room
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VOLUMETRIC CONTROL

* Only a pressure monitor is used

* A Device Tracking control strategy is used, examples:

o For the clean room (IV prep/compounding) and ante room, and possibly work room the supply
VAV is constant volume and the return VAV varies it position to track the supply CFM actual to
maintain a fixed offset that provides prescribed the positive differential between adjoining spaces

o For the hazardous side typical exhaust is boss, where the sum of the exhaust VAV’s actual air flow
(one for each fume hood (many times 2) and one for low room exhaust) is used to determine the
position of the supply VAV by tracking the exhaust CFM actual to maintain a fixed offset that
provides prescribed the negative differential between adjoining spaces

 Some owners prefer on the hazardous side that air changes are still based
on supply and not exhaust volumes.
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VOLUMETRIC CONTROL

Consider the following...

No door switches
required (with a
qualifier):

e System continually
operates in a steady
state

* Potential Achilles heal,
doesn’t compensate for
filter loading and
building pressure
changes

September 2026
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VOLUMETRIC CONTROL

Consider the following...

No door switches
required (with a
qualifier):

e System continually
operates in a steady
state

* Potential Achilles heal,
doesn’t compensate for
filter loading and
building pressure
changes

September 2026

Volumetric, Compensatin

The work room is the buffer between | [ th i
proper, consider pressure control to adjust for building static

pressure fluctuation. Controlling work room constant supply and

adjusting return VAV for work room pressure (with possible door

t%for Buildin
e bui

Static

Iding and the pharmacy

switch to corridor), to ante room can compensate for BSP changes

oo o 100
\ +
<o 3 N A A A 75
©
3 2 50
2
mak 25
¥
S 0 | | 0
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TAKEAWAYS

Design details are key to a successful and stable
compounding pharmacy.

Pharmacy Certifications
o Rooms are certified every 6 months
o LAFWs and BSC’s are certified every 6 months
o Certifications are to USP797/800, CETA CAG’s, NSF/ANSI,
IEST RP’s and ISO-14644
o Advocate for HEPA Filter testing connections

Pharmacy Pressure Control

o Pressure, Volumetric, Hybrid can all work, but they need the
appropriate accessories/programming to make them work.

o Consider the location of the monitor/controller... inside the
room or outside
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Thank you!
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