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General Principles

» Taking Sample (Sampling) IS a first Step In a process where
datas of characterisation results of ene batch's products Is
collected to be evaluated

» Since only a part ofia batch of products Is taken;as a sample
10 be evaluated, that “part” should be REPRESENTATIVE of
patch

» Test Results will determing the “fate” of the batch (will be
accepted or rejected), so that SELECTION PROCESS of
sample Is a critical/important stepiin Quality Assurance
System



» In any sampling process, there Is aniindicator; of
guality =» called “attrioute”

» Some Attributes should be determined and 1t will show
all characteristics In a certain batch

» In micronbiological sampling, the requirements not only.
on homogeniety and randem sampling, but also



Sampling in microbiology: context

> should be concerned! Special treatment
should be applied for certain raw: material that nighly risk in
contamination.

» Kind of treatment can be varied depends on the sample’s
properties. For example, Ifithe preduct should be
manufacturea , sterility test should e carried out in
a special room with special facilities (LAF cabinet class A in
clean reomiclass B).

» For other products (nen-sterile products), the sampling area
no need to be in sterile-area.



SOP (Standard Operating Procedure)
for sampling process

» SOP for sampling should be established because
sampling Quality: Assurance System
» SOP should contain several factors, suchias :

methods and apparatus used
Personnel aliowediterdoersampling
Amount of sample should be taken

Container for samples

Time interval when sampling applied,
and other specific attention for certain samples



Single sampling (Sampling Tunggal)

» Classic sampling method : one sampling| for one container

» The number of sample’s container should be taken is
depends on number of batch delivered.

» General principles of sampling : \/n +2

» N= number of containers in 1 batch

= SamFIes taken should be then mixed, and tested, and the
result will determine the batch

» If the result cannot be determined due to uncertain datas,
the samples can be resampling| to be retested.

» [he result of retesting should be evaluated to see the
trend of the products



Attribute Sampling

» An alternative method! of sampling Involeves the
selection of; attributes which must be met in full or part
by predetermined numier of samples taken fromthe
delivery.

» |t IS widely adoptedin cosmetic and food Industries

> : allowing a small proportion of samples to
show: slight deficiencies

» However, Clearly It is not for STERILE product!
» [evel of assurance Is higher than classic method



Two-class Attribute Scheme

» Important Parameters;:
Number ofisamples taken:, and

Maximum; permitted number ofi positive result are defined
(Simbol n and c).

» Example : Bacteriology test for drinking water: 1f > 5
samples taken (n=5), IS net permitted in any
sample, and only 2 of 5 samples may contain
Enterobacteriaceae.

» Thus, twoe quality levels are defined':

No) ~anad

A limited number of samples which may contain
Enterebacteriaceae.



» In pharmaceutical term this scheme: Is suitable where |
positive results are unacceptanle. For example : a raw
material of natural origin, such as thyroid powder, may.
have a specification requiring the ansence of

N 25 gram (n=5x 5.g, c=0)



Parameter in Two attribute sampling

» N = number of sample te be testea

» M= maximum number ofi positive result that on the
imit of reject/defect

» C = maximum number of positive result above “m’
pefore the lot will be rejectea

» Example : Ifm= 107 cfu/g, and'the test result :
0,8 x10° =» it (s “acceptable”, but
1,2 x10* =» It Is "defective”



Packaged goods
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Figure 6 Sampling scheme for packaged goods




Three-class Attribute Scheme

» Inithis scheme, 3iguality levels are defined :
Fully acceptable (AQL=Acceptable Quality Level)
Marginally acceptable
Unacceptable

» This Method Is widely used inifood and cosmetic
Industries with the establisnment and uUse of
microbiological reference value. (Mosses 1995, CTPA
1996).

» In Pharmaceutical' microbiology, the method Is usea
Very restricted for non-sterile products, and In-use
testing of raw material



» Example : a viable count ofiless than 100icfu, may be
regarded as , While a count of more than
1000 cfuris , counts between 100 — 1000
cfu may regardedias marginally acceptable, only in a
defined number of samples.



Sampling from package/sacks/cans/bags

Number of package min.number to be sampled

100 or less not less than 10

Above 100 v n + 2



Re-sampling

» |fithere Is any deunt as to the validity of sampling, a
second samplingmust be taken.

» \When the accuracy: ofitne counting method has been
guestioned, or perhaps a non-homoegeneous
distribution of micreorganisms: IS SUSpected, a re-
examination; may: be justified.

» Microbial populations may: be dynamic,changing over
a period of time and reveal a different microbial profile
on a second sampling.



Reguirement of sampling method

» |t should not ntroduce contaminants

» |t shouldinot stress the microbial pepulation (eExample:
Shear forces, rising temperature, ete)

» |t should provide reproducible results



Reference Samples

» Sample taken for reference material should be representative
of the batch from which they were taken.

» The Samples shouldibe labelled, with reference number, the

content, batch no, date of sam

0ling, and the container from

whichithe samples are withdrawn.

» The reference Sample shoulad

ne retained from each batch

over 1 year after the expire date of the products. The amount
of the samples should be sufficient to: permit at least a full re-

examination.
» Appropriate precaution shoula

be taken to prevent damage to

samples during sterage which would invalidate the results.



HACCP
(Hazard Analysis of Critical Control Point)

» HACCP = a system to guarantee tnat the
microbiological moenitering and control at criticall points
has been established in every production; steps, ana
the number of samples taken are suitanle.

» [he production precess must e monitored routinely.
and intensively

» | necessary, Corrective action should be taken;to
assure tne guality at any: time.



Monitoring in HACCP

» o imit contamination; by selecting suitable raw
material and applying apprepriate hygienic
measures during manufacture

» To minimize all opportunities for microbial grewth

tAroughout preduct manufacture, distrinution, and
storage

» Processing for safety (I.e. sterilization process) ifia
safe product cannot be ensured by the two previous
system of defence.



Specialized Sampling
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Sampling for Sterile Products

» Probability ofi test results
» Number of samples for test
» \/olume of samples for test



Sterile

products

» \When sampling, for sterility, the level ofiassurance concerning
the guality of the hatch Is a function net only of the
homogeneity of manufacture condition, but also of the
efficiency of the sampling plan

» In mathematical term, the proportion; of container which are

>

sterile and not-sterile In one
S2p+g=1or q=(1-

[ “n™ samples are taken, pro

patch can be defined as:: g and p

0)

nability (P) of all of the samples

0eing sterile, and the batch t

P = " atau P= (1-p)"

nerefore passing the test Is :



Probability in sampling of sterile product

» Example: Suppoesing 1% ofi the containers were
contaminated, (means: p/= 0.01), andten samples
were taken for test (n=10), then the P = (1-0,01)° or
P'= 0,904

» This means: in taking ten samples from the bateh
(with: 1% not sterile) the batch will pass the test with
probability 9rof 10 occasions When tested

» Thus, number off samples taken, will determine the
probability’ of passing the sterility: test



Probability of a batch passing the sterility test on
various degree of contamination and sample size

10 0.99 0.96 0.91 0.74 0.60
20 0.98 0.90 0.82 0.54 0.35
50 0.95 0.78 0.61 0.22 0.08
140]0) 0.91 0.61 0.37 0.05 0.01

Baird, et.al, 2000




Bioburden Sampling

» Bioburden testing Is generally done te estimate number of
microorganisms that may: e presence in : preduct before
sterilization (pre-sterilization count), solid and liguid raw.
material, equipments, and gas components

» Agueous Products:: Assumed

» Non-agueous products : contamination may: eccur depends
on the product preperties

» Aerosol Products : air-borne contamination



Sampling for water

» Method and number; of sample are dependionits
usage, preparation andistorage.

» \\/ater for production process, should be sampled at
least 1x/week

» Delonized water should be sampling Lx/week, or at
eVvery regeneration cycle

» During validation process system, and should be
guarantee that no contamination occurred before
regeneration process



» [he higher guality oft water used, the fewer contamination
allowed , and more volume of water should be sampled

» According to FDA :
=\lalerfercieannoreanoiasimegs SxL00NmLE

=\ Bl PIeUUCHONIGIINSING PrOCESS Sk ZoUNmIE oimerertnani
SEMe Samplinge POl

= /a0 CoolINg Process ailersienlization s Sxd - ermore tnan i
SEIme samplinge oIl

= \\alerforendeioximtest: < 1 ml; i2keniiem dEpyIegeEniZEa
CONAINETS

» Sampling ofiwater should be carried out at the outlet and the
water Is allowed to drain for 2 minutes before sampling



Sampling of Environment

» Sampling method Used to monitor contamination iniair
Inside the laboratory can be done by placing a petri dish
contains medium;for microbial growtn In certain areas.

» Apparatus for sampling can be varied




Analysis o quality e altintaborateny ol
OUER KEOMIS

» Evaluation was based on normal activities

» Sampling apparatus:: I.e. SAS = Surface Al System
Sampler, or Sieve Sampler

» Determination of microbial number in the: air sampled
DEl sguare metre or other value.

» Parameter measured : Total Plate Count (Angka
_.empeng Total) of microorganisms (aereb bacteria
and mould/yeast)




» Part of Building that should' be sampled : walls, roof,
floor, bench, window, door handle.

» For solid surface =»“swab” method



Sampling of medical devices

» In contrast te raw. material, the compoenent of medical
devices are not normally tested for microbial
contamination onia routine basis.

» Sterility testing only conducted on;final product, and
pefore sterilization.

» Medical devices : Syrninge, Pacemaker, orthopaedic
Implant, dressing, tapes, patch raw material’, etc.
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