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1SR E 20, 2017-18
Distribution of Route of Administration, 201/7-18

130 (1%)
19 (0%) 45 {1%)
16 (0%}

2018

M Injectable
Implant
M Inhaled

B Ophthalmological

3292 (33%) . 5355 (53%)
. Oral
. Otic

. Rectal

m Topical
M Transdermal

] Vaginal

B7 (1%)
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2018/5/19 114 76 67
oo 2020/3/23 145 85 59
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»Teva & Pfizer

» May 2017 Teva Pharmaceutical is reportedly closing its
sterile injectables plant in Godollo, Hungray and 500
orkers could lose their jobs. The generics-maker is

slated to close or sell the facility by the end of 2018

»2019-1-14 Pfizer's decision to close ifs
legacy Hospira plants in Aurangabad and
rungattukottal, India, may have come as a surprise to
employees, but the loss of about 1,700 jobs
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Viancomycin Hydrochloride for InjectionZt B8 )7 o 22 57 )&

5, 1/11/2016 , 2/24 and 4/15/2016 : complaints of
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the same lot without taking any further action
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» Vancomycin Hydrochloride for Injection 2885 5 &EZ 2514

» The presence of multiple foreign particulates in your products is
unacceptable. Exirinsic contaminants, such as cardboard, pose a
significant risk to patients and indicate that your process for
manufacturing sterile injectable products is out of control.
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Ketorolac Tromethamine Injection AG5# = BT 5K

» September 16, 2015, you received a complaint about particulate matter, then
found that 190 out of (b)(4) your retention samples from this lot also contained
visible particulates. you failed to determine the specific identity and source of the
particles

= 201559 516 5, [FNEIE XTI VT,
IR ZH RO P 19075 LAk
B2 ERMLENT A RUFMR
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= Ketorolac Tromethamine InjectionAGl58 = FIE 5%

= You did not conduct a comprehensive assessment of the particulate matter
observed in the distributed vials and retention samples, including its specific
identity and whether other lots were affected. You failed to provide either a
scientific rationale for the conclusions you reached in your investigations or
information on the methodologies used during your testing.

XY TAD B4 B S FUHR CP WA SR B B R V03
L RS2 2R,

Mg,



ORLXETS, BRE NESUF

w 3B M BR = FR BRI 8430 mg / mL , #£7X46205DD A M 22 1 Y ok A
TLEDITNER , HAXBUESMNIBHELABFIEBIRRE ; your rationale for

not conducting chemical analysis of the particulates observed in ketorolac
tfromethamine injection, 30 mg/mL, lot 46205DD, and implementing appropriate
actions to prevent recurrence of this event;

» NS REANRERR 2 TARY EEEMTPGIERE ( CAPA)

X - updates on your root cause analysis of the particle contamination events
and your corrective action and preventive action (CAPA) plan;

» HEAREA (BB —AMRSNENYDRBFENMELESA M ) TARITH

RO AREERPER N ERANBEHRITIEM; an evaluation of the nature and

extent of particulates present in retain samples for all distributed lots of your sterile
drug products that remain within expiry and for which you have received one or
more complaints of particulate matter;
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Analysis of sterile drug product recalls
2010-2017

M Visible Particles

# Lack of Sterility
Assurance

4 Labeling

4 Container

4 Other




Figure 1. FDA recall notices for particles in injectable drug
products, 2010-2017. Prepared from the FDA Recall and Safety
Alerts Archive, www.fda.gov/Safety/Recdlls/default.htm,
accessed March 13, 2018.
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A cifizen petition was submitted relating to
this issue in 2015 to FDA

» The petition states “(FDA) cGMP regulations do not specifically address the
subject of visible particulate matter in parenteral drug products.

» But FDA incorporates, by reference, official compendial methods and standards,
including USP <790>, into its regulations governing the quality of pharmaceutical
products and ingredients.

» The language of the FDCA and the associated regulations dictate that FDA
accept the compendial methods as sufficient for validation, sampling, testing,
and other cGMP purposes.”

» ERPUSIHER TREFTSUSPH “ER 85” tntE, DRFEFDA 483 T I ERIeNN

miERobservations, &R, FIHANTNMEANTD L BOIEREAR, BlE
XLEEFZ G “BEAR F8E” g hEFkiF BXYEE 1SRG EIN IS K.
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History of Compendial Inspection

Standards

= 1915, The requirement for injections to be “true solutions”

appeared in USP IX in

= 1936 the first appearance of “solution clarity” for parenterals

occurred in NF IV

» Readll detectable matter when visually inspected & M= &Y
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= USP: VISIBLE PARTICULATESTI sz : Particulate matter is defined in
Particulate Matter in Injections USP (788) as extraneous
mobile undissolved particles, other than gas bubbles, unintentionally
present in solutions. Examples of such particulate matter
iInclyde, but are not limited to, fibers, glass, metal, elastomeric materials,
d precipitatesfr=856, BRP RIMSENZRNBINERBEMNL XiP
TRRNPIS BRI EARTAE, KRB, TR, BIEEMRNIIEYD

EP/WHO: PARTICULATE CONTAMINATION: VISIBLE PARTICLESEKI;SZL: O]

1R I vl
BRODTERDPHFEN, SELOMIZRE, TJBMBFRBDEITRIAM. ZAHS
FREHE—MEENER, O oHMEEXIG N NmEINSRINRE.

= JP Foreign Insoluble Matter Test for InjectionsiF I FIINSKABYIN

Rt
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Laser Diffraction Analyzers

o
NTA, DLS Visual
SE-HPLC, AF4, AUC,EM : ' :
§ = == = e = | Light Obscuration, Microscopy

M‘ ' Dynamic Imaging, Coulter, FACS

: I : i I —t
0.001 pm 0.01 um 0.1 pm 1 pnum

@ ®o | S—
:"® © @
(—

Monomer

Submicron Gap




imits on the amount of subvisible particles

WHO, ChP, USP, JP, EP

LVI\ Number of unitsto ~ SVI\ Nuraberof snkts to be
Sample »100ml be tested Sample <100ml| tested
USP Test individual
<25/ml @10um | containers using 6,000/ container @ 10pum Test 25 of pooled
<3/ml @25 um appropriate sampling 600/ container @ 25um sample, il 10
containers if <25 ml each
plan
JP Test individual
<25/ml @10um containers using 6,000/ container @ 10um Test 25 '“'f‘"f pooled
<3/ml @25 um appropriate sampling 600/ container @ 25um sample, min 10
containers if <25 ml each
plan
EP Test individual
<25/ml @10pm | containers using 6,000/ container @ 10um ::: r‘;i ':_:iﬁfg’mad
appropriate sampling | 600/ container @ 25um PIS,

plan

containers if <25 ml each

it
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= EBE Visible Particle group
Bl Focus group comprised of members from EU/US Biopharma
practitioners
B Ongoing discussion topics include:
— Building awareness for visible parficle specifications in DP
— Particle size range for visual inspection (visibility)
— Particle characterization — What techniques and what extent
O mitigate risk
— Automated visual inspection

A Biopharmaceutical Industry Perspective on the Control of
Visible Particles in Biotechnology-Derived Injectable Drug
Products

Serge Mathonet, Hanns-Christian Mahler, Stefan T. Esswein, et al.

PDA J Pharm Sci and Tech 2016, 70 392-408 __

it




Improving Visual Inspection Practices

2015/2-2017/8/1 USP <1790> ‘Visual Inspection of Inject offers @
detailed explanation to USP <790> Visible Particulates

1. SCOPE
2. BACKGROUND
3. TYPICAL INSPECTION PROCESS FLOW
3.1 100% Inspection
3.2 Acceptance Sampling and Testing
3.3 Remediation and Alternative Practices
4. INSPECTION LIFE-CYCLE
4.1 Extrinsic, Intrinsic, or Inherent Particles
4.2/Prevention of Particulates
4/3 Particulate Removal by Component Washing
4 Trending
5. INTERPRETATION OF INSPECTION RESULTS
5.1 Defect Classification
5.2 Unique Product and Container Considerations
5.3 Alternate Inspection Strategies for Supplemental Testing
6. INSPECTION METHODS AND TECHNOLOGIES
6.1 Manual Visual Inspection
6.2 Semi-Automated Visual Inspection
.3 Automated Visual Inspection
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1. exogenous or “exirinsic”
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2. SOURCES OF INTRINSIC PARTICULATES
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» Process-related intrinsic particles:
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3. inherent particles @& &I

IR RRRIEHF (WRY, RE

— 88D

®» includes solutions, suspensions, emulsions, and other drug
delivery systems that are designed as particle assemblies
(agglomerates, aggregates).
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B Total 3~10 sec.**
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B 5 or more sec.” each™

O No restrictions
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Inspection time

5 or 107 seconds each
at white/black

background

\
W
\

llluminance — Operation and

Environment

2.000-3,750 Ix .
Gentle swirl or turnover
Or White/black background
1,000 Ix
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particles by visual inspection met

= Due to probabilistic naturefiX /4[5 of detecting

nod, without (zero)

visible particles is an unrealistic requirement for QC.

» Even with significant development work, the probabillity
a visible particle being present cannot be

completely eliminated
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Figure 1: A holistic approach to visible particulate control
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Particle CharacterizationEifiZ=11F

» Step 1:Non -destructive Tests (container as received, unopened) Tests include
visual inspection, enhanced visualization by magnification, lighting, contrast,

Al (WFvEEs, KiTH) AABE

MRE, BYURK, RA, XYHAETBMERISRT N

» Step 2: Destructive Tests (container opened, particles isolated) Tests with
isolated particle(s) include FTIR, Raman, optical microscopy, SEM-EDX, TOF-

SN (BesiTT, FRIDE) ERDENMADE TN E
JEFTIR, RIS, Y5 THME, SEM-EDX, TOF-SIMS

» Step 3: Destructive Tests (isolated particles treated, such as digestion,
solubilization, sputter coa’rlng ) Tests with treated particle(s) include MALDI, CE-
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