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Comparison and Analysis of Visible Particle Inspection Methods in Domestic
and International Pharmacopeias
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Abstract Objective: This article aims to study the analysis methods of visible particles test in the major
Pharmacopeias worldwide and to provide some suggestions and ideas for the upgrade of the visible particles test
in the Chinese Pharmacopeia. Methods: Through reviewing the major Pharmacopeias worldwide, the definition of
visible particles, the manual visual inspection, and the judgment standards of visible particles were analyzed and
compared, and the similarities and differences of the major Pharmacopeias worldwide were summarized. Results:
The Pharmacopeias worldwide were differences in the definition and judgment standard of visible particles,
and there were differences in the requirements for detecting personnel, light sources, light intensity, inspection
quantity, and specific operation methods of manual visual inspection. Different Pharmacopeias showed certain
strengths and weaknesses, and the detection parameters were both complementary and constrained. Conclusion:
It is suggested that the Chinese Pharmacopoeia should combine the advantages and disadvantages of major

Pharmacopeias worldwide, meanwhile, based on the current situation of Chinese enterprises, to further improve
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the content of the visible particles test and ensure the quality of drugs and the safety of people's medication.

Keywords: visible particles; manual visual inspection; inspector; inspection procedure; judgment standards
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<790>Visible Particulates in Injections

Mobileundissolved particles, other than gas bubbles,

unintentionally present in the solutions.

<1790>Visual Inspection of Injections

4.1 Extrinsic, Intrinsic, or Inherent Particles

Extrinsic

Those that are foreign to the manufacturing process

are exogenous or ‘“‘extrinsic” in origin;these include

hair,non—process—related fibers, starch, minerals, insect

parts, and similar inorganic and organic materials.

Intrinsic

A second category of undesired particles is considered
“intrinsic” or from within the process, Process—related

intrinsic particles may come from production equipment

or primary packaging materials that were either added

during processing or not removed during container or close

cleaning and preparation.

Inherent Particles

A third category is that of an inherent particle type that

varies with dosage form and includes solutions, suspensions,

emulsions, and other drug delivery systems that are

designed as particle assemblies (agglomerates,aggregates).

Particulate contamination consists of mobile undissolved

substances, other than gas bubbles, unintentionally present

in liquid preparations.

Insoluble particulate matters in injections and parenteral

infusions consist of extraneous, mobile undissolved

particles, other than gas bubbles, that are unintentionally

presentin the solutions.

Particulate contamination of injections and parenteral

infusions consists of extraneous, mobile, undissolved

particles, other than gas bubbles, unintentionally present in

the solutions.
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USP  <1790>Visual Inspection of Injections <1790> FEHF ) H A A
6. Inspection Methods and Technologies 6. KBy A A
Inspecting for extended periods of time can cause inspector fatigue 1[5 [H] G A ] 58 2 T 20K A 03 57 kG A
and a decrease in inspection performance. On the basis of industry  BEFT N AT, FEBUEE G =
experience, it is recommended that inspectors be given a documented /> 4E/NHAR B—K
break from performing inspection at least every hour.
7. Qualification and Validation of Inspection Processes 7. K B2 R A A 56 E
7.7 Training and Qualification of Human Inspectors 7.7 KA G RE IR RS AR
Before training, potential inspectors should be tested for visual BRI, N X 46 28 51 47 00 1 A€, o il
acuity and color perception. Near—vision performance should be the X, T JIFRIN N 2020, AN €45
equivalent of 20/20ft, but not conducted at this distance, and with ~ Snellen &l Jaeger E A BT IEA T
no impairment of color vision. Both the Snellen and Jaeger charts A fiTA] PAA BIIIRGEARAEAE Ty, SRRl
are useful for verifying visual acuity; they test far and near vision, #FIESE LIS Urs (9T .
respectively. The use of corrective lenses to achieve the desired visual
acuity is permitted.
7.8 Inspector Qualification Requirements 7.8 K bl TEA% BoK
The qualification of all inspection personnel utilizes a manual test T4 K25 A 53 A9 9% 8 49 2% FH N T 2510
set to be inspected under normal operating conditions and inspection i, TEIEH TAE &4 T HUK I 5 S 50T
critical parameters, including inspection timing and sequence, physical — FEATHREE, ALFERE 0T A FF | 9 FEIAET |
environment, and inspection duration. o Ao ) 45
7.9 Requalification 7.9 THHHIA
Inspectors should be requalified at least annually. Requalification 658 53 B4 9% 5 v 2 /0 B 4F F B AE—1K .
includes a test of visual acuity and testing with at least one product/  FRfTAALFERL Sy 3R 22 /0 —Fhr= i /
test set configuration. A single successful inspection of the test set is  Z 51 fhBC & AR, X 2 50 e A7 —
sufficient for requalification. Requalification may also be necessary RS AR A & LA E BN, WARTE H &
if poor performance is observed during routine inspection or if the AT AT AR LN, slE AR T L
inspector has been away from the inspection operation for an extended B FFAG2r g L — B a] (Flanz/034~H )
period (e.g., more than 3 months) Ji, WIRFZEEHfIAZE T,

BP N/A N/A

EP N/A N/A

JP N/A N/A

Ip N/A N/A
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USP <790>Visible Particulates in Injections

[Mlumination at the inspection point is maintained at a minimum intensity
between 2000 and 3750 lux.This can be achieved through the use of
two 13W or 15W fluorescent lamps (e.g., F13/T5 or F15/T8). The use
of a high—frequency ballast to reduce flicker from the fluorescent lamps
is recommended. Alternative light sources (e.g., incandescent, LED)
that provide illumination at the point of inspection within the specified
minimum intensity range are acceptable. Higher illumination intensity

is recommended for examination of colored solutions or product in

containers other than clear glass.

SR A A AR Y H XTI
FHTC 837 I 25 A 2 1) T A i i
o7 2 A XL 43¢ AL 3 T A Ak ) ' TR iy
41000 ~ 1500 g FHIZEHH SHBLAE 25406 |
Fo 0 375 HH 25 25 A 2 1) A3l i A £ Ik 3k
RRVATR, JGIREE R S 2000 ~ 3000 Ix; Vi
B S FUIR IR, G IR Rl 1 &
24 4000 Ix.
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A lampholder fitted with a suitable, shaded, white-light source and with
a suitable light diffuser (e.g. a viewing illuminator containing two 13W
fluorescent tubes, each 525 mm in length, or an appropriate light—emitting
diode (LED) light source). The intensity of illumination at the viewing
point is maintained between 2000 lux and 3750 lux, although higher
values may be required for coloured glass or plastic containers and for
coloured or turbid preparations.

6.06 Foreign Insoluble Matter Test for Injections

1. Method 1

This method is applied to either injections in solution, suspension or
emulsion, and vehicles for solid injections to be dissolved or suspended
before use.

Clean the exterior of containers, and inspect against both a white and
a black background for 5 seconds each time with the unaided eyes at a
position of light intensity of 2000 to 3750 Ix under a white light source:
Injections or vehicles must be free from readily detectable foreign
insoluble matters. As to Injections in plastic containers for aqueous
injections, the inspection should be performed with the unaided eyes at a
position of light intensity of approximately 8000 to 10,000 Ix, with a white
light source at appropriate distances above and below the container. The
inspection time should be extended accordingly if the inspection is not
easy.

2. Method 2

This method is applied to solid injections to be dissolved or suspended
before use.

Clean the exterior of containers, and dissolve or suspend the contents
with vehicles attached to the preparations or with Water for Injection
carefully, avoiding any contamination with extraneous foreign substances.
The solution thus constituted must be free from foreign insoluble matters
that is clearly detectable when inspected against both a white and a black
background for 5 seconds each time with the unaided eyes at a position of
light intensity of 2000 to 3750 Ix under a white light source. The inspection
time should be extended accordingly if the inspection is not easy.

6.11 Foreign Insoluble Matter Test for Ophthalmic Liquids and Solutions
When inspect with the unaided eyes at a position of luminous intensity
of 3000 - 5000 Ix under a white light source after cleaning the exterior
of containers, Ophthalmic Solutions must be clear and free from readily

detectable foreign insoluble matters.

An adjustable lamp holder fitted with a shaded, white-light source and
with a light diffuser (a viewing illuminator containing two 13W fluorescent
tubes, each 525 mm in length is suitable). The intensity of illumination
at the viewing point is maintained between 2000 lux and 3750 lux for
clear glass ampoules. Higher values are preferable for coloured glass and

plastic containers.
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usp <790>Visible Particulates in Injections
Sampling at Batch Release
( After 100% Manufacturing Inspection )

Sample and inspect the batch using ANSI/ASQ Z1.4 (or
[SO 2859-1). General Inspection Level 1, single sampling
plans for normal inspection with an AQL of 0.65%.

TESTRER A MUESN, BUHElah 20 32 Off) Kot
TE S0 G A R B 05 A R sE Ab, BRI AR 5 52
R ), I P B 50 R 3 244 14 1 el 24503 5 4
R A

TR BR T A S, FEA R ZORFRIUS i
IR B AR i 5 M, 0l B v D
AN, RIS PRI G Y W ik 25 4
ity Ry vEL

HR PR R R o5 AR A, OB 20 52 O
e R TT R A o Ik P T ISC 6 A TR s A9 %
R, RLCRR A AR, A AR IR 50

<790> {57 4 AT L ASURL )

HEHATIRE ( ZGead A4k 119 100% K s 2 e )
i ANSI/ASQ Z1.4 (57 1SO 2859-1) XK IS
IURERRG S . — A S —2, R0 Y SRR dh A
T, AQL S 0.65%. 1152 HLAT [7) 45 ol B 4
PR AR

Alternative sampling plans with equivalent or better

protection are acceptable.
<1790>Visual Inspection of Injections

8. Products in Distribution

If it becomes necessary to evaluate product that has been
shipped to customers (e.g., because of a complaint or

regulatory concern ) , sample and inspect 20 units.

BP/EP/JP  N/A

Ip Record the presence of any particles. Repeat the procedure

for a further 19 containers.

<1790> FEFFIAY Bk A

8. S i

WA BEVEARE IR E = (b T
VFEE MR ), fEC 20 RS AT A

N/A

W—SZREsh, IC MR AT AR, RN
A 19 TRER

VO i ARVACEUTICALATIAIR
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24 £33 PEIC /T
3 FEOTH TR R AR Rl
#51) A GH) o Bl T R S R
. AR S0ml EpL R s34
S AR Soml AL 54
T s34
B/
AT s
TETE R 5 Ok e it it b G R e vl DS, B kK
st RS HE TR T LS5 ) B0 IO A 45 R O S FH I T i 70 ) R 5
WA 1y BRBERLAE , 3 10 3 [F) i 23K, 2 AN i BREE R o

USP <790>Visible Particulates in Injections <790> V3555 g m L RSk 4
Sampling at Batch Release (After 100% HOEATHSIRE ( Zad A= 772k B0 100% #5590 )5 )

Manufacturing Inspection) i ANSI/ASQ Z1.4 (1§ 1SO 2859-1 ) XFHbikA 7 BUREFkGAr . —H
Sample and inspect the batch using ANSI/  #:36 —2%, & HLR B0 SR M AEETT R, AQL 4 0.65%. W 4%z HA
ASQ Z1.4 (or 1SO 2859-1). General  [AIZEBHE SR AR IIAE R

Inspection Level 1I, single sampling

plans for normal inspection with an AQL

of 0.65%. Alternative sampling plans

with equivalent or better protection are

acceptable.

8. Product in Distribution 8. S HHTE

If it becomes necessary to evaluate product — Q1F7H LA BEIFAG B 2085 8 25 % P 1= (410 B TRV sk )
that has been shipped to customers (e.g., M) , FEC 20 AMEES I TR A . AN SR AERR S B AR R 0k
because of a complaint or regulatory  WITA R IZALIRFEA VA o] WOk, WA, AT RESKERIMY
concern), sample and inspect 20 units. If RS, PSS ZA9(5 BIPAR 12 T AR At IXURS:

no particles are observed in the sample,

the batch is considered essentially free of

visible particulates. If available, additional

units may be inspected to gain further

information on the risk of particulates in

thebatch.

BP/EP  Record the presence of any visible 1CRAFFERATAR ] WACH
particles.

Jp Ophthalmic solutions must be clear HREMRIFILLHERE, GRS RAEY)
and free from readily detectable foreign
insoluble matters.

P The preparation fails the test if one or  WHRAEZL T 1 ARG AP Z I 1 Do 2/ N0RL, NRZHLR AT S HLE
more particles are found in more than 4% 50 1 5752 FA R M 00 e 90 R R B, Wi 2 L 1
one container. When the test is applied  FIRES A L BLRURL, NZK IR AN @,
to reconstituted solutions from powder for
injections, the test fails if particles are
found in more than two containers.

zhgysh
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