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Table 2.1: Summary of Differences for IH and cGMP Considerations

Perspective

Industrial Hygiene

Quality (cGMP)

WHO/WHAT Exposed
Population Variables (Age,
Immunology, Fitness)

Worker
Usually healthy

Product
Introducing risk to Patient via the
product

Route of Entry Inhalation Product Cross-Contamination
Dermal by settled powder or retained
Transmucosal Membranes product X into/onto Product Y
Ingestion Patient Ingestion, IV

Primary Exposure Mechanism(s) - Inhalation - Mix-Up

or How exposure/cross- (Settled dust can be re-suspended wrong materials

contamination occurs to be breathed at another time) - Retention

- Skin Absorption
contact, via wounds

- Mucous Membranes
Contaminated worker touches
mucous membranes

- Ingestion

inadequate cleaning

- Mechanical Transfer
moving residue from one thing to
another

- Airborne Transfer
powder available in air and
contacts product, equipment

Basis of Standards for Risk
Assessment

{

Occupational Exposure Limit
(OEL) expressed by an AIRBORNE
concentration (mass per cubic meter
of air) to address primary route of
entry for exposure: Inhalation

Ingestion, IV

Acceptable Daily Exposure (ADE)
expressed as mg/day

Cleaning Limit

expressed as mg/swab or mg/l to
address primary route of exposure:

e
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%‘iﬁll’i‘ké% ngﬂé)z ISPE Good Practice Guide:

Definition of High Potent Compound Containment for Potent Compounds

Figure 2.1: Compound Classification

10 - 100

100 — 1000
1000 — 5000

P3Cl OEB Occupational Exposure Band OEL Occupational Exposure Limit (ug/m?)

Initiative
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Definition of High Potent Compound
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Definition of High Potent Compound Draft

Q3. Could Occupational Exposure Limits (OELs) or Occupational Exposure Bands (OEBs) be used to
support assessment of products to determine whether they may be highly hazardous?

A: Yes. Extrapolation of an OEL or OEB (lower end of the range) to a preliminary Permitted Daily
Exposure (PDE) can be simply done by using the following formula: PDE (ug/day) = OEL (ug/m3) x
10 m3 (the volume air breathed by a worker in 8 hours).

Additional adjustment factors
- target population (worker vs patient)

- route of exposure etc.

If the resulting PDE value is 10 pg/day or lower the product should be considered as highly

hazardous.
SKE: EMAJSES:

Questions and answers on implementation of risk based prevention of cross contamination in production and ‘Guideline on setting health based exposure limits for use in risk
identification in the manufacture of different medicinal products in shared facilities” (EMA/CHMP/CVMP/SWP/169430/2012)
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Definition of High Potent Compound Final release version
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Q2. Is there a framework that could be used to define the significance of the Health-Based
Exposure Limit (HBEL) such that there can be broad guidance on the extent of Quality Risk
Management (QRM) and control measures required?

A: Firstly, it should be recognised that hazard varies on a continuum scale and that there are no firm
cut off points, risk should be controlled on a proportionate basis. However, as a broad hypothetical
model the following figure could be considered to show the increasing level of hazard (red being
highest hazard) presented by products and there should be a commensurate increase in the level of
control to prevent potential cross contamination in a shared facility. Actual HBEL values should be used
in QRM studies to determine the actual controls required.

Increasing hazard

>

>10000 pg/day 10000 pg/day 1000 pg/day 100 yg/day 10 pg/day <10 pg/day

Health Based Exposure Limit (HBEL) - PDE

Diagram developed from an original concept published by ISPE. Source: ISPE Baseline® Pharmaceutical Engineering Guide, Volume 7 - Risk-Based
Manufacture of Pharmaceutical Products, International Society for Pharmaceutical Engineering (ISPE), Second Edition, July 2017.
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Definition of High Potent Compound
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OEL & PDERJHfTE

Determination of OEL & PDE

GBZ 2.1-2019 TRAME ERRIRUAZ/MIRE 1880 HFEEAR)

OEL: HRMI3ZAtFR{E(Occupational Exposure Limit, OEL)TEN.:
- KEiR Sz, ®RSEishE

From: ISPE Baseline Volume 7: Risk-Based Manufacture of Pharmaceutical Products

= Occupational Exposure limit (OEL)TEMN.

- 40 hours a week over a working lifetime.

(From: EMA: Guideline on setting health based exposure limits for use in risk
identification in the manufacture of different medicinal products in shared facilities

Permitted Daily Exposure EEX.:

- every day for a lifetime.
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OEL & PDERJHfTE

Determination of OEL & PDE
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OEL & PDERJTHTE

Determination of OEL & PDE

Compound Method Dose / Species Duration POD Calculated F1-F5 Calculated UFc
Concentration Oral PDE (body weight is 50kg) OEL (body weight is 50kg)
(ug/day) (Mg/m?)
Embryo-fetal | Intrav | 0.02, 0.08, Rat Through | 0.002 200 F1 =5 from rat to human; 4 UFH = 5 from rat to human;
development | enous | 0.16, 0.32 out the [ mg/kg/day [F2 = 10 for variability ] (UFa =5 for variability between]
study and 0.00008, period (NOAEL) between individuals; _health adult worker;
0.0004, of F3 = 1 for whole period of UFs = 1 for whole period of
0.002 organog organogenesis; organogenesis;
mg/kg/day enesis F4 = 1 for maternal toxicity; UFL =1 for NOAEL;
F5 =1 for NOAEL; UFp= 1 for complete database;
Bioavailability correction /a = 0.1 from intravenous to
factor = 0.0121 for inhalation (inhalation
intravenous to oral (oral bioavailability is 10%);
bioavailability is 1.21%) \MF = 1 for maternal toxicity
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OEL & PDERJHfTE

Determination of OEL & PDE

NAOEL OREDFIAE: 1.21%
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" Route of Entry 1om =5 H prswEEnE | EreEnE
i¥54PDE:
OEL: I A\PDE: 200pg/dayx1.21%+100%
24.2pg/day+10m¥dayx10+5 200ug/dayx1.21%+10% =2.42pg/day

=4.84pg/m3 =24.2ug/day
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% MI!AE I.E1$‘E ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds
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% HBﬁE I$14:4E ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.3: Spread Potential Related to Potential Exposure (Primary Containment)

Spread Potential

Minimal Medium
Low Volatility Volatile Highly Volatile :
NBP > 250°C NBP > 120°C NBP < 120°C |
Granules without fine dust Moderately dusty, Very dusty, electrostatically
OEL > 10 yg/m? low fine dust content charging fine dust |
OEL > 10 pg/m? OEL <10 ug/m? |
Low Concentration in In Solution/Suspension Dilution Active Substance/ Pure Potent Material |
Aqueous Solution (Solid in Liquid) Excipient (Solid in Solid) A
%

g g g

Note that some nominally “wet” materials such as centrifuged solids can be dusty if effective solid/liquid separation is achieved,
and the residual liquid content in the solid is correspondingly low. Treat all potent materials with nominal OELs less than 10
ug/m3 as “high” spread potential regardless of physical solid form.
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% nBﬁE I.Elq:‘ﬁ ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.4: Exposure Potential (Primary Containment)

Spread Potential

Quantity Medium i Length of Time

EPO EP 1 EP 1 Short < 15 min
Smallest (< 10 mg)

EPO EP 1 EP 1 Long > 15 min

EP 1 EP 1 EP 2 Short < 15 min
Small (< 500 g)

EP 1 EP 2 EP 3 Long > 15 min

EP 1 EP 2 EP3 Short < 15 min
Medium (0.5-200 kg) ="

EP 2 EP3 I EP4 Long > 15 min

EP 2 EP 3 EP 4 Short < 15 min
Large (> 200 kg)

EP 3 EP 4 EP 4 Long > 15 min

PSCI Y @PSClnitiative 92



% MI; 'I.Eiqz‘ﬁ ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.5: Primary Containment Strategy

Exposure Potential (EP)
OEB Range
OEB-6 (< 100 ng/m?3)
OEB-5 (0.1-1 pg/m?3)
OEB-4 (1-10 pg/m3)
OEB-3 (10-100 pg/m?3)
OEB-2 (0.1-1 mg/m?)
OEB-1 (> 1 mg/m3)
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Qualitative Assessment of Exposure Risk Containment for Potent Compounds

ISPE Good Practice Guide:

Table 3.1: Primary Containment Strategy (PCS)

Primary Containment PCS 1 PCS 2 PCS 3 focs 4 1| pCS 5
Strategy (PCS) I
[ No operator
# of Physical Barriers* 0 0 1 12 |
I I present
No Open Handling of I |
General Solids or Liquids I :
| 1| Automated
- . Effective R . IEnh I| or Roboti
Description of Generic ec.tlve_z oo Extract-based Barrier-based " z?nced I or Robotic L
Aboroach Ventilation Svstems Containment Barrier-based i Processes within
PP (min 6—-8 AC/h) Y gContainment i Barrier-based
\ 2| Containment

l

* Number represents the nominal number of physical barriers between the exposure source and the worker.

PSCI
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% nBﬁE I.Elq:‘ﬁ ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Enhanced Barrier-based Containment
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1. Continuous liner : Barrier — based
Containment
2. lIsolator : Enhanced
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% MI!AE I.E1$‘E ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

R AT S

Secondary
{ OEB ] { Quantity ] { Spread ]
Potential
Migration
Potential

,, l

Seco;;dary
Containment

Strategy
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ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.6: Spread Potential Related to Potential Carryover and Cleanability (Secondary Containment)

Minimal

Secondary Spread Potential (SSP)

Highly Volatile, BP < 120°C

Medium

Volatile, BP > 120°C

Granules without fine dust
and OEL > 10 ug /m?

Moderately dusty,
low fine dust content
and OEL > 10 pg/m?3

: Low Volatile, BP > 250°C

[ Very dusty,
|electrostatically charged and
fine dusts all materials

Aqueous Solutions and Low
Concentration

In Solution/Suspension
(Solid in Liquid)

Dilution Active Substance/
Excipient (Solid in Solid)

‘Solld!Pure Potent Substance
N s

i L L L T i

|
|
|
|
: |
| with OEL < 10 pg/m’ Il
I I
J

The order of solvent BP relates to cleaning where high BP solvents, e.g., sticky oils, can be difficult to remove and so have poor
cleanability, and so present an enhanced exposure risk. In the case of solids, the particle size and the electrostatic chargeability

are important, again determining a degree of material “dustiness.”

It should be noted that potent materials with a nominal

OEL of 10 pg/m?3 are considered as having a “high” SSP regardless of form based on the experience of the team that developed

the model.
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Eﬁémpﬁiltiiqz‘ﬁ ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.7: Carryover Potential (Secondary Containment)

Secondary Spread Potential (SSP)

Amount Minimal Medium
Smallest (< 10 mg) MP O MP O MP 1 MP 1
Small (10 mg-500 g) MP O MP 1 MP 2 MP 3
Medium (0.5-200 kg) MP 1 MP 2 MP 3 1 mp4 |
Large (> 200 kg) MP 2 MP 3 MP 4 MP 4
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% NBAE I.$1$‘E ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.8: Secondary Containment Strategy

Migration Potential (MP)

OEB Range

<100 ng/m3
OEB-5 0.1-1 pg/m?
OEB-4 1-10 pg/m?
OEB-3 10-100 pg/m?

OEB-2 0.1-1 mg/m?
OEB-1  >1 mg/m?3
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% ,-u; 'I.Eiqz4ﬁ ISPE Good Practice Guide:

Qualitative Assessment of Exposure Risk Containment for Potent Compounds

Table 3.2: Secondary Containment Strategy (SCS)

Secondary Containment

Strategy (SCS)

Number of Barriers to 0 1 1/2 2
Surroundings
Operations Scale Separate Room Separate Room f Se-paTaE Ec:;m- w-lth 1
Maintained under | pressure Controlled |
Negative Pressure I Air Locks [
with or without Air ISeparate Material and
Lock Access \ Personnel Access
Laboratory Standard Laboratory Separate Laboratory Separate Laboratory Separate Laboratory
Layout or Room Maintained under with Access Air Locks
Negative Pressure Maintained under
Pressure Differential
Control
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ISPE Good Practice Guide:
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Typical Engineering Deliverables for High Potent Compound Project
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Typical Engineering Deliverables for High Potent Compound Project

¢ EnaFXTREEEE

2 TYEBR(20Pa) Ki5%(5Pa) | KiTH(5Pa)

SN EJER(OPa)

WHO Technical Report Series, No.
961, 2011

4.7.11 Airlocks with different pressure
cascade regimes include the cascade airlock,
sink airlock and bubble airlock (Figures 19—
21):

e Cascade airlock: higher pressure on one
side of the airlock and lower pressure on the
other;

e Sink airlock: lower pressure inside the
airlock and higher pressure on both outer
sides;

e Bubble airlock: higher pressure inside the
airlock and lower pressure on both outer
sides.

— A

— i
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Typical Engineering Deliverables for High Potent Compound Project Cascade Airlock
« EinnFXTREEEE
:!—Iﬁ Colel VTN e ﬂ J[ E . [ “ \ “l —_— o | | =
. Pz=0Pa ;
.Jilﬁﬁ - ,.T u
X <, T
. ~ - & —__-E | -
VDY R = o €[Pi=23P "T |\ fpm— >
WA Pz=10Pa =7 ;ﬁ, PZ:25PH'| =ﬂ* “+ I
: S . i - -~ —] .
| e :
Pz=5Pa iE ’I —
1. il ANBEXNERE—1NSIERA
Bubble Airlock;
2. ARHPMHERSEXIESHSZHE
S FHSink Airlock;
3. MEFRERSERZANSHERE
Cascade Airlock,
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