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REASONS FOR RESTRICTING USE OF SUT

Leachables and extractables
are a concern

Breakage of bags and loss of
production material is a concern

High cost of disposables
(consumables)

Source: 12t Annual Report and Survey of Biopharmaceutical Manufacturing, April 2015,
preliminary data, www.bioplanassociates.com/11th
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SOURCES OF E&L

 Antioxidants

e Stabilizers

* Molding agents S e
*Q®. o olymer

« Extrusion agents * chain . 'f\;-_'Tl o /su.face

* Polymerization aids
 Pore formers
 Colorants

e Lubricants

e Residual solvents
 Unreacted monomers
* Oligomers

* Degradation products
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WHY ARE LEACHABLES A CONCERN?

Could interfere
with drug
assays

O Could react with
drug product
components

Could increase
impurity level

Leachables

Could interfere with
medical diagnostics
Could increase
toxicity of drug
product
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REGULATORY EXPECTATIONS

* USCFR211.65°

“Equipment shall be constructed so that surfaces that contact
components, in-process materials, or drug products shall not be reactive,
additive, or absorptive so as to alter the safety, identity, strength, quality,
or purity of the drug product beyond the official or other established

requirements.”

e EC Eudralex®
§3.39: “Production equipment should not present any hazard to
products. Parts of production equipment that come into contact with the
product must not be reactive, additive or absorptive to such an extent that
it will affect the quality of the product and thus present any hazard”

a. US Code of Federal Regulations, Part 211, “Current Good Manufacturing Practice for Finished Pharmaceuticals”, Sec. 211.65,

“Equipment Construction”, 2015
b. European Commission, EUDRALEX Volume 4, “Good Manufacturing Practices, Medicinal Products for Human and Veterinary

Use”, Vol 4, Chapter 3, “Premises and Equipment”, 2014
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KEY GUIDELINES

* FDA - Guidance for Industry
Container Closure Systems for Packaging Human Drugs and Biologics, U.S.
Department of Health and Human Services, FDA, May 1999

* EMA - Guideline on plastic immediate packaging materials,
CPMP/QWP/4359/03, May 2005
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KEY GUIDELINES

* FDA - Guidance for Industry
Container Closure Systems for Packaging Human Drugs and Biologics, U.S.
Department of Health and Human Services, FDA, May 1999

— Attachment C — “Extraction studies may be conducted ...”
JEF on plastics (USP <661>) or elastomers (USP <381>)
gica/ Reactivity Tests (USP <87> and <88>)
I > ACTAR [ve extraction profiles of plastics or elastomers

* EMA - Guideline on plastic immediate packaging materials,
CPMP/QWP/4359/03, May 2005

tive extraction profiles of plastics or elastomers
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REGULATORY EXPECTATIONS

“...with respect to extractable and leachable data ... it is ultimately your
responsibility to assess this data and its applicability to your products
and process. CBER recommends a risk-based approach be taken in
evaluating extractables and leachables where you take multiple
aspects into account (e.q., indication, safety issues, product
characteristics, dosage, formulation, stability profile, etc.).”

“If there is no relevant risk associated with the (material in question),
vendor data can be cross-referenced and a detailed justification for the
applicability of these data and a justification for additional testing
should be submitted.”

Destry M. Sillivan, FDA CBER
IBC Single Use Conference, June, 2010
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SUPPORTIVE DATA

GENERIC PROFILES

Direct Inj.
\MS

Headspace
GC\MS

LC\UVAMS

ICP\MS
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* Industry group

* |Issue guidance documents
to facilitate industry’s
topics of concern
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STANDARDIZED EXTRACTABLES DATA G

Standardized Extractables Testing

Protocol for Sing
in Bid

by Weibing Ding, Gary Madsen, Ekta Mz

<

0.5 N Na(
0.1 M Phosp

Temperature

Ambient (25 °C)

* Duration for testing storage bags necessary to support 3-year storage at 0 °C (Q,,=2.0)
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IMPLEMENTATION OF BPOG PROTOCOL

Component
Manufacture

Reporting
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PALL BPOG REPORTS

Technical
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IMPACT OF PRE-TREATMENT

Sterile connactor  AUtoclaved I
(24 hr) Gamma irradiated ||[[[[//{{IIIIIIII1II]
—=s Autoclaved ]
(24 hr) Gamma irradiated —||[[[{//{NNNIITTTT ]
1t : )
| Common | Unique

compound compound
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BPOG RISK ASSESSMENT GUIDANCE

BioPhorum
Operations Group

e Risk Assessment model

— Distance along production stream
— Exposure temperature

— Exposure duration

— Process Fluid Interaction

— Dilution ratio

= Risk Level

Connecting People, Science and Regulation®
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SCALING DATA FOR E/L EVALUATION

Technical Report Scaling to Different Size Biocontainers Scaling Examples

Sterile connector

. . Example C; ion Showing Final C. tration of Port in Filled 1L and
lautoclave) ! 20L Allegro 2D Biocontainers
Sterile Filter EKV Allegro Film Project Number: VAL-AS-003176
wa ", Test Type: Extractables January 27, 2017
()”‘)L“‘n Revision: 01 Page 22 of 24
Sterile Filter DFL APPENDIX 2 (Supplemental)
In order to facilitate scaling of extractables data fo various sized compenents, extractables data are
reported in units of pg/mL and summarized in units of pglem? of fluid contact surface area. The tables below Paimitic acid 318 M 1] DO7E3 0.0070
Sterile connector | show approximate fluid contact surface areas for typical Allegro Example are
aamimal shown further below. 1,3-Difert-butyibenzens 289 H] u“ 0.06%4 0.0064
. 2D Allegro Biocontainers 2 el 151 2u u“ n0e2 0002
Sterile Filter EKV P v“’“' Film Contact  Port Contact Area
""""’ Area (sq.cm.) {sq.cm.) Stearic acid 144 H " 0.0346 0.0032
Sterile Filter DFL SOmL 005 180 24 LGROOSOMLTTO 2{Formylaxy - 1-phenyl-ethanone 13 M “ 00295 0.0027
500mL 0.5 523 24 LGROS0OMLTT0 8a 0020 M I <0001 <0.0001
L 1 Bo4 24 LGRIDOOMLTTO Mo oote 4 4“ <0001 < 00001
R £ T .
5L 5 2331 w“ R L e  Worst-case Amount n Filled Blocontainer = [Worst-case Amount (jgiani) x Port Contact Area) Total Vokime

LGROO10LBA00, LGROO10LT700.

o e a7ee “ LGROO1OLEE00, LGROO1DLEBOOTE
LGROD20L 8800,

200 20 5881 4 LGROO20LEA0OCAP,
LGROO20LT700. LGROO2OLESOO
LGROOS0L 8600,

5oL 50 10283 4“4 LGROOSOLEE0OCAP,

LGRO0S0LTT00. LGROOSOLES00

30 Allegro Biocontainers
Total = -
[o——— Volume Film Contact  Port Plate Area  Drain Flange Area Part N
w Area (sq.cm.) (sq.cm) (sq.em) e

LGRO100LS550, LGRO100LAE60,

1ooL o 14558 " o LGRO100LEEE0. LGRO100LESS0
- - - LGRO200L5550, LGRO200LAEED,

2o0L 00 21500 " o7 LGRO200LE880, LGROZ00LG6S0
LGRO500L5550, LGROS00LS6S0,

s00L 500 38307 "7 o7 LGROSOOLAABO, LGROSOOLAESD,

LGROS00LO90

LGR1000L5550, LGR1000LS880,
LGR1000L5620, LGR1D0OLSEE0.
LGR1000LES50, LGR10DOLEEED,

- 17 > LGR1000L8880, LGR1000LASE0,
1ooou 1ooe £2008 ! o7 LGR1000LASS50, LGR1000LASAD,
LGR1000LE880, LGR100OLASE0,
LGR10O0LOS50. LGR10O0LOBED

Single-use system Surface/Volume ratio Drug Product
Dilution factors

ug/cm? pug/ml
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BPOG VS USP <665>

User requirement specification for single use
components

Scope

Goal

Risk-based

Time points
Solvents
Low pH
High pH
Organic
Aqueous
Salt
Surfactant

Intended to standardize and expedite component
qualification by bracketing worst case extractables
for ~80% of bioprocess applications

No supplier risk assessment. End user responsibility

3to4

6

0.1 M HaPOs4 (~pH 1.6)
0.5 N NaOH (pH 13.5)
50% EtOH

WEFI

5 M NaCl

1% Polysorbate 80
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BPOG VS USP <665>

Scope User requirement specification for single use Standard fo_r extractable‘_s proﬁlipg of plastics used in
components pharmaceutical processing equipment
Intended to standardize and expedite component Intended to aid supplier selection through

Goal qualification by bracketing worst case extractables meaningful component profiling covering ~80% of
for ~80% of bioprocess applications applications

Risk-based No supplier risk assessment. End user responsibility Z1e§élésvel of data based on risk matrix described in

Time points 3to4 1

Solvents 6 3

Low pH 0.1 M HaPOs4 (~pH 1.6) KCI/HCI (pH 3)

High pH 0.5 N NaOH (pH 13.5) Phosphate (pH 10)

Organic 50% EtOH 50% EtOH

Aqueous WEFI -

Salt 5 M NacCl -

Surfactant 1% Polysorbate 80 -
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RISK ASSESSMENT USING E&L DATASET

Product Map
1. Product & Process map 144 | polvery route

= Dose regimen

Product Description
= Organic content
= Surfactants

= pH
Process Map Process Description
UPSTREAM Bioreactors HARVESTING &
s b ir + £ r # !
SN & ent e 3 | = R ;
. .“] i Ch A
¢ e |2 . - u o
Media preparation, _j [*8 6 s
mixing, filtration, storage Butfer preparation,
mixing, filtration, storage
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fgﬂ}” =3 _‘-‘}:fz, .. Capture
D 1< ) j x
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T DNAHCP . A\ v i =
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RISK ASSESSMENT USING E&L DATASET

2. Single-Use System ‘
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RISK ASSESSMENT USING E&L DATASET

BPOG Component Extractables Data

3. Component Quality
Information

Compendial Extractables
Baseline Data

= USP <87>, <88>, <661>
» EP monographs
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RISK ASSESSMENT USING E&L DATASET

Standard Solvents Reported
Data Available (pg/cm?) Compounds (ug)
< o O O w
e 253z .02 Q2 ggge
9 X% el 2 E E € £ €&
Component Surface Area & = = 2 % E & & S 8§ 8§ 8§ S
PES Filter (KA3EKVP1G) ® 0 0 0 0 0 O |® O||01|01|0.1]|12|14
E Allegro Biocontainer 225/ @ © © ® ® @ O| (@] O| |06|06]12[3.1]1.1
Il Tubing 122/ O| @ Ol @ O] O|®| | ®| O] |0.1| 1 |04|05[0.6
E‘ Kleenpak Presto Connector 4411 0 © © © ® ® O | @ O 0.1]0.1
S0 Fittings 4| 0]l @ Ol @ O] O]l @| | O] @] [02] - 0.1
Filling Needle 6| O @ O| @ Ol O] Of |@| Of | - | -
Total Extractable Levels per SUS 091813 |16 |3.2

4. Aggregate and Scale
Relevant Data
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RISK ASSESSMENT USING E&L DATASET

Standard Solvents
Data Available (pg/cm?)

Reported
Compounds (pg)

< o O 0O w
= 2 2 2 8 8 B
~825 02 033333
© | Wown g 5 < Qa o o o o
T %cs <l sl E £ E E &
Component SurfaceArea & 2 5 3 s s Oflz S 8§ 8§ 8§ §
PES Filter (KA3EKVP1G) o 0 0 ® ® & O |® O||01|01|01]|12]|1.4
‘S’ Allegro Biocontainer 225/ @ © ®| ® ® ® O| (@] O| |06|06] 1231|112
Il Tubing 122| O| @ O| ® O] O| ®| | ®| O| |0.1| 1 |0.4]|0.5]|0.6
2 Kleenpak Presto Connector 4411 0| © © © ® ® O | @ O 0.1{0.1 <
S Fittings 340 @ Ol @ Ol Ol@| O] @] [o2] - [ - o1
Filling Needle 6| O| @ O ® O] O| O| | @] O - -
Total Extractable Levels per SUS 09(1.8(13|16 (3.2 AET
Total Daily Exposure (ug/day) |O.7| 1.4| 10| 13| 2.6|
il Route of Administration IV injection
-r.% Final APl Concentration 1 mg/mL —
E-W Dosage Concentration 250 ug/mL
o -
o . . g:. Maximum Dosage per day 2mg
5. Application Information Qoustonorewowe —Jureim:
Patient Poplation All

Threshold of Toxicological Concern (TTC) a level of exposure
for all chemicals below which there would be no appreciable risk to
human health

Analytical Evaluation Threshold (AET) threshold at or above which
a leachable should be characterized and reported for toxicological
assessment
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RISK ASSESSMENT USING E&L DATASET

Standard Solvents
Data Available (pg/cm?)

Reported
Compounds (pg)

< o O 0O w
(7] © o el © ge)
ac _ ] c ¢© ¢© ¢ ¢
n Q@9 % 3 3 2 o o
© m & 9B 2 sl < a a8 o a a
SRS S szl E E E E €
Component SurfaceArea © 2 5 8 in o Oz 8 8 8 8 8
PES Filter (KA3EKVP1G) o 0 0 0 0 & O|(® O] (o01|01]|01|12|14
E Allegro Biocontainer 225 0| @ © ® ® ® O| (@ O] |06|06]12[3.1|1.1
Il Tubing 122/ 0| @ O] @ O] O|@| @] O [0.1] 1 [04[05[0.6
E Kleenpak Presto Connector 4 © © © © ® @ O (@ O 01]|01| - | - [€=
N Fittings 34Ol @Ol @ olO[@|[O|e|o2] - |- [0
Filling Needle 6| O| @ Ol @ Ol O[O| | @O -|-1|-|-1]-
Total Extractable Levels per SUS 09(1.8(13|16 (3.2 AET
Total Daily Exposure (ug/day) | 0.7| 1.4| 10| 13| 2.6|
) Route of Administration IV injection
-% Final APl Concentration 1mg/mL —
-8 Dosage Concentration 250 ug/mL
o -
2 Maximum Dosage per day 2mg
Duration of Exposure Lifetime
Patient Poplation All
6. TOXICOIOglcal RISk Toxicology Cramer Class myprjprprgl
Genotoxicity (ICH M7) N|N|N|[N|[N
x
Assessment =l Protein or Cell Interactions N|N|[N|[N[N
ICH Q3C (Class) mi-1-1-1-
Permitted Daily Exposure (PDE) VI IVIVIV] -
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RISK ASSESSMENT USING E&L DATASET

Standard Solvents Reported

Compounds (pg)

Data Available (pg/cm?)

Compound A
Compound B
Compound C

Component Surface Area
PES Filter (KA3EKVP1G)
Allegro Biocontainer 225
Tubing 122
Kleenpak Presto Connector a4
Fittings 34
Filling Needle 6
Total Extractable Levels per SUS

Compound D
Compound E

Component

eJfell JlelX I IrH1.6
I X XX XX XX ) 50% EtOH
lellell YIeIX XX ) 5% PS80
olo|e|o|e|e EWAESE
[eIL JlelL Jie)le] Other

IO IO A0 A0 IK ) WFI
eJiell Jell IK ) pH 13.5

[ JreIL 2L JK XK J Risk Assess
el Jlellelfelfe) Test

Total Daily Exposure (ug/day)

Route of Administration IV injection
Final APl Concentration 1mg/mL
Dosage Concentration 250 ug/mL
Maximum Dosage per day 2mg
Duration of Exposure Lifetime
Patient Poplation All

6. TOXiCOIOgical RiSk Toxicology Cramer Class I

Genotoxicity (ICH M7) N

Assessment é Protein or Cell Interactions N

ICH Q3C (Class) 1]
Permitted Daily Exposure (PDE) v
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SUPPORT LEVELS TO PHARMA END-USER

Standardized Consulting services related to Laboratory Services for
extractable data core data process specific data
Help to build Risk Assessment: e.g. specific Extractables

identification of compounds to
be evaluated, facilitation of
Toxicological assessment, ...

Suppliers can provide different levels of support to E&L topics
depending on customer's needs
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CONCLUSIONS

e Standardized extractable data | .
facilitate adoption of SUT w ’ >

 They enable cGMP
extractable and toxicological
risk assessment

e Extractable data can also be used as input (alert signal) for
product impact risk assessment

* |t becomes very important to have high impact components
well characterized by standardized extractables protocols
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