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Counting, Detecting
and identifying
microorganisms

Chapter 15&18



Key Facts
« Bioburden( s>l ¢ =2l)

Y anall U pasiue aviailstandards J) el 5 gsaal) o al) Jadi (il (8 (1
- Pharmacopeias describe procedures for:
v'Procedures for counting microorganisms
How to count microorganism 25% 4531 gy e 7 5 55

v'Procedures for confirming the absence of nhamed
objectionable MO

objectionable = L sn e Jx (a jell cond L i 3 g ade (e (@3l 24 (oS

ObjeCtlonable Lé USS Lu.us.d\ Uz D ¢ MOral LSJ U\M\ Ay U_\;\
TOCas 335 5e (e L) chulii o 3V 53350 50 (S5 2 )Y Uie(pathogenic) bacteria

Xl s Pharmacopeia J e 75w




v Specifications for the max permitted levels of bacteria
and fungi for the different categories of nonsterile
medicine

microbiological <llia (S5 led sterility J) @383 43) allat ¥ di¥Wana &) jiasiin
pharmacopeia J & specification J) A2 4y 5 883 o) g specification

v Requirements for the absence of one or more of the
major objectionable MO: E.coli, Salmonella species,
Staph aureus, Pseudomonas aeruginosa, and Candida
albicans

paaiuall cuas Sk objectionable MO 4 Lo 43) < ¢85 By AYaa paatiue JS Dl (e S

raaiualld o538 vaginal et () Ol juasieally S5 6 3Y Gie Candida albicans JI (1
Candida albicans 4@ L 4l <l

Jexy 13 g g p2e e el o 3308 caall @il Hhady o S5 W Pseudomonas aeruginosa J) (2
dcls 48 J2A blindness

Remember that : candida albicans is objectionable MO for vaginal
Preparations according to the specification
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Key Facts

« Commercially available test kits and automated
instruments are available for identifying different
categories of bacteria and yeasts

color JI 58 sy (pamy allail | g3y 5152 ) 30430 traditional J)ashall | slaxy | 518 Gla je—
Lo Sair yadiae ggar &5 (A s (oSl Cbhalaas 7 5 Al ala)

=2 accepted in pharmacopeia WS (ie (S aclidy kits J g 8l (ans Lua «—
Jad b 131 oS jdentification JI g s liie Liell (alall aiaalls Leaddtiog (Saq
pharmacopeia J' Lle <l s W kits J) cosdii a3 el
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Key Facts

* Objectionable:

- Because it is a pathogen so its presence in a medicine
may cause an infection (E.coli & Staph aureus are
pathogens—> health hazards)

- Its presence may be indicative of poor-quality raw
materials or poor manufacturing procedures

Gelatin: test for absence of E. coli and Salmonella

Note of this slide:

* E coliin colons of mammalsEl fecal contamination
e Staph aurues arises on the skinkl manufacturing personal are source of

contamination
 The pharmacopeia describes tests to specific products:1. those where the

presence of the product is a realistic possibility or 2. the product is applied to
vulnerable site of the body



¢ laly Ly L objectionable d) i Lua

giaill 4l Jan W a5 S s infection ) s ol »Y) i pathogen &Y
manufacturing J' 43l sl standards JIslel &b al 5 raw material =
. ) s paniias objectionable d (2 OsS Le a3Y UL ¢

d&@%&&g@%ﬁgﬁ%ﬂ\ Sd\.aedﬁu‘glhﬁg‘g)ﬁaﬂwﬂ -Mia
Ecoli, Salmonella & siak L Lgd) 28U a8 4d) Sa% pharmacopeia

Lesl 2SUl 5 test Lellae) o 3¥ L ,iSHl 58 G il specification Y g s i
release to market Jeel e J8 SYanall (5 paniueg 83 s g0 i




Bioburden

* Determination of bioburden quantitatively: to count the organisms
present = Total Viable Count (TVC)

(oSl Q3L alass 7 5 ) Shioburden test J) Jesd 7 casS
TVC 4xeniy 2 5 & yels A colonies J) s <ile A cell J) 2ae iy s LAY & ) 3

e Bioburden test 2 ,
most common (XA

oAl test (A 4 test

[

- Raw material (including water)
- Finished products
- Various stages during manufacturing process

- J el o test J) Jaxiy

1.Raw material > e.g.: water
2. Finshed product
Jl e Sl 5 cilie i) apiail) ddee JUA (i puiaill stages OlaS test JI Jania |5 SXi
£99%final product J) pesd &S0 L g el Jaaiy il «Bioburden
Dho A ye sl capel 53l snie Sy final product Jb contamination Jua sl (lic
zisall oA A ye b danally (s Gagdin (e Quality control Jass i <l



Traditional counting methods:

environmentd! OS5 5 sale Jlail 58 a)Y GukiS (S Jew SaS counting J
MO 48 (558 e il (San Jag test J) sy (585 (San 4y (ad &) Y dasa
il gl counting test Jead Aasaiall 3 jleall saie Lo (58 testd) Jems Al (S

* Place a sample of the material to be tested onto or into gelled
culture medium( such as : agar) in a petri dish (plate) and
counting the visible colonies that arise after incubation

A single colony may develop from an individual cell or from a
group of cells attached or clumped together-> countis
expressed as colony forming unit (CFU) and
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¢ counting J) Jezdd Jazly o

Lac )i gad MOJ) (e oS s 983 By A solutiond! (» sample J) s (1
Jl s incubation Jesiy (e 5 agard) ae akalis sl agar J) o e Ll
temreture &required relative humidity

colonies J) a=iy(2

Cpall Led ol o8 Lesingle J) Adad) (8133 sl (pally Led sl 508 colony JS Lua
Ll S Y ol colony J) <8 bl (a8 s agied microscope piY (S 8yl
Ll cell (e AS) 055 (See 0ne cell

| slac LOA Ao gana o) 4ida W jric) Jod LA de gane il 32 colony Cdd 1.8
colony forming unit & colony JS 15 el Aalla Jas (Li=é colony J) (o2
(CFU)

1110 cells ped) (S le 10 sl 4l

(sl single cell (4w 133 LY ynit J) <ipm L4 10 CFU (S (S
LA 4 sana



USP (United States Pharmacopeia) states that
petri dishes containing between 25-250 colonies
produce reliable bioburden results

Sle 1 ml g5 zsn el bioburdend) <o sds Ly g solution be (= s
oy (Sae 22l Aglae Ala i 958 L « LA Ll agar J) 80 agar J
agesy S AaS g )3 (San 5 lad

388 axs reliable (sSh sexdiel) e ) A ggard) glie <llay, ySp U
=25 o 058 dladla N colony JI )Y s esivw g6 bioburden (e e
J) (e Aila S Slae g Jglaa e 5 Ul ¢l olins 2l colonies250

P08 5 Jac) p )Y o8 S 400 S colonies

2aall  Aalday 4eilly (Lie diluted solution ) & 3% 5 Dilution ez a 3¥*
Jb @i iy 5 250-25 J) 0 0 5S bioburdend) 4 sl g A
s=Ylsolution Jb 2 sall 65.-431\ 221l kil dilution factor



High Bioburden materials:

*High bioburden =i i )5 o Al material J) sé Laa*
Llee PR ) Cua ¢ i) gall (o sl dapidall (0 sla ) material J) o2 S
MOJ) (1o Aazie dai J s3A0 manily 2anbll (0 material J) g2l

1)Mined minerals (talc, kaolin, bentonite)

$

Lubricant | gaaiis thickening agent oe ke
viscosity JI 824 3!

2)Vegetable origin (starches, gums, thickening
agents such as :cellulose dervatives)

3)Animal origin (gelatin)



Traditional counting methods

1=][0le][efg)

Stained yeast cells. Source: PHIL 1D #291;
Jalbert and Dr. Leo Kaufman, Centers for!

Colony-Forming Units (CFUs)

—

sventinn.

P AT yeast Jl slayeast acl)) (e 3ke b ) pall
agar plzitgd\ sl el patadl gl 2l L J) a8 liefluerscense Jb drua lglulle
o) Baal g Al Wy jaias 6K (Swacolony J L..gl.&,

T E I I P a J,_,j f col
ITD R S P - T P U gl Al e W A concept of colony

P all lie
19 cell
10 CFU
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Traditional counting methods

* Dilution is necessary for material with a high bioburden,
why?

to achieve a countable number of colonies on the plate
Perform a series of dilution (tenfold increments)

No Brettanomyces Low Level

No colony 25 1) dha o1 (S Too numerous
Laldie] (S Y Al dind )i to count
USP USP J) s =l e S
oJLA'j.c‘}{ CM\

USP J) s
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High bioburden

What is the countable

so we need dilution number used in USP ?
*25-250 colonies

Why?

\J

to achieve a countable

&= fold increment 10 law e 3alall 5 dilution )
1:10 S 9ml e I ml 8L




/ N Sample to

be counted

Dilatbion ——

Tm Tmi
1( M

1 ml

k.

318

er

S-ml
broth
10 11100 110 ot

oy pe® (o 0
Plate 1.m! samples

|

ot
10%

1210*
(10°%)

e count

159 x 10 1.59 x 10°

sagar medium J (e 9ml_asi(l
liquid agar s «—— broth (e
MO J! Ahe Jilu ey

Jaziy s Iml of sample 23l (2
serial dilution

incubation & spreading Je=i(3
petri desh J) sixxnumber J) « da
< 25 on la LMdccolonies Jhaé A

petri desh J! s» LM‘ s 250

Flate Ovbuton
count  factor

Cells (col
units) per maliiliter of
original sample

Fagere 511 Boinn Babdogyof Mlardssgariion 11w
C 2008 Pomyoan Prorvste Mol dne,
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Y s 250 ce S o
USP J) b, e b

¥ Jullé 25 (e J8l colonies JI 2
Ll (K

Plate count x dilution factor = number of cells
159 x 103 = 159000




Biosafety cabinet

Aplalall Al a8 o) Wliealy cabinet oo 3oke I \
Septically environment & Llaidl Lo o) d¢ dadea
Pasds Gipilaz ) s MO J sl o 5SS 7
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Traditional counting methods:

1. Pour plates (most popular)
spread plate method J! 5 s deadindl 3kl ) o

incubationdez s pour to plate Jex (222 Liquid broth ( agar) = 4uall Jalas
o) Lgdedn )t = 5l gl leS Gl 7 H LSy 4 as) 8 sample J ) Bl o
daual g pe e gai Llee Jmd pans) 8 Ly Counting Lellec

solidification J! J# agar J) & sample JI hlas 45, jhll oda 8

Pour Plate Method

Pipette bacterial sample @ Pour liquid nutrient agar
onto petri dish

@ Swirl to mix @ Colonies grow on agar

surface and subsurface

== , =S
¥ Incubate ( - ' —




2.Spread plates

spread plate method J' 5 o 4easiuall 3kl HiSI e

Jesiy (paxs diluted bacterial suspension J) (x Aies 43aS Jass
5 LSl S 98 ks ¢ incubation = 5 spread it on agar plate
pour plate method (sSe e 5 sad ol a8 4IS

JYU agard! solidification _was Lls ) 58

Spread Plate Method

=
AR
( pY TI ( ‘\‘l Elncubate ( - - \j\‘
_ ) —_— ® g "
‘ Ne o -
~—__” o \\u/
Pipette bacterial sample @ Spread sample @ Colonies grow on surface

onto surface of agar plate evenly over surface



Sterile glass or
plastic “hockey-
stick” spreader

0.1mL
4 Solid agar medium /('7‘_"» e
SR -
10 ~ \ ) ,'> Incubation = a2 ® =
Tl Wi Ytiiinsia
‘\‘ i Bacterial colonies
A A TRy Spread plate method SUAGAL.
[ ‘
{ To overcome the

;' | problem of small

» colonies due to ; —
bacterial ‘ |ack of air :dj\ -UA U\ M | g™ )SJJJ
VAR I\ /). Incubation serial dilution lilee v/
:mL ofm_olten/ 3 Bacterial colonies on (’*@JA‘;‘ USA’“ U:‘SS{)L C.,SJ'."C \AJM L

Black, Microbiology: Principles and Explorations, copyright 2012, John Wiley & Sons, Inc.

This material is reproduced with permission of John Wiley & Sons, Inc.

gar medium Pour plate method surface and in agar
4—.
| sa akaliyy sdiluted bacterial suspension J) (s (2= volume
Jarly (pary g maie mixing Jer (pams Liquid W 92 5 agar J)
incubation
‘7

(e diluted bacterial suspension J) (s 4izs 48 Jass
incubation (= 5 spread it on agar platedezy
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(a) The pour plate method (b) The spread plate method

| S

1.00r 0.1 ml
©) noculate

o, A containing
= Plating serial \ \) e FO
dilutions of the | ditation’ | € Spread
specimen ek (0

eAdd { Q ) v oLy

= Pourplate method  nutrient

sy
= Spread plate = - -
\T/

method © Swirl

to mix.

Sa g agie JALSa Ly © Colonies

. ) . grow on

. S0
Gkl S8l e dad susp J) medium.
oo

—
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3. Membrane filter method

membrane J3A (o filtration dlee A (e Leasd (0

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Membrane filter
on a filter support N2

Water sample filtered
through membrane
filter (0.45 yum)

Membrane filter
removed and
placed in plate
containing the
appropriate
medium

Incubation

for 24 hours
——

Typical
colonies

;%ﬁ

/‘

filter J) e L ssl
J counting ble
ae e alby  filter
MO to 100 ml J
5yl A of water

Why | do need the membrane filter ?
il Cua To assist the quality of water 43 5a¥) pilaay 22300
11700 ml Uie aS) Jay agar J) oe oexe e e g 5 2 sane
0000 aniy 7 gy o8

100 ml J sy (1
colony J musagar J Jde obiyils e ,5m (2
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The sample (e.g. 100 ml of water) is
passed under vacuum through a sterile
filter membrane with pore size thatis
small to retain all contaminating MO on its
surface (usually 0.45 pym)

Bacteria are
| captured by
the filter.

Pores J filter 25 Jx3 ya HiS




« Advantages of membrane filter method:

1. For low bioburden material like Purified
water EP - required to have no more than
100 CFU/ml

EP J e~ 4l o adiay 2bas g linuaa 4eadiusny A purified water J s b Aa
100 CFU /mI e S g giath Sl Lr“—';"-’*"‘-’ Ul elaall JI s 53N stanards

2. Can be used to determine concentration of
organisms in oils or ointments (after dispersing
itin oil)
agar J e age ) g2 Wl Jsw 4Y oils & ointments J) <isdl g Ll o,
MO I ] dapmiall g plall Ui Lo () 5S055 ligh Cpmas¥) Jpumn s | smia

J e o alla Lo alla 131 Lals e agar b Lo sald) sy MO Liia Lo ()55 (Sas
dagsall g ylall

Quality control (@&s) Seg contamination J) (» <l Loil & ointments Jb
Oils & ointments J) 4Y 4 sewContamination e L @ sulle L3 G (M ma
MO J) gail aclisall danll ja g3 Y



3. The best method if the sample is
likely to contain antimicrobial
chemicals (preservatives)

Ly 5 Jukl § g2 D8a solution @UJJP@M@M&S\;M&&L&)&EMJM\ 13)
J readin) gl ddadls Bala 408 oy 5S0 P! Ja¥L 4cb bioburden 4lead Ly 5 (3 gualle 4l i

L e oY membrane filter J plasiul s 3kl o) (8 MO allay =, W pour plate
L o8 13 s Lee e Lty L G 131 Jm A3l 50l Ll (oS0 s i

(s Abdla 3ol A SYasall peastiiall o) e Y 13 ST AR skl (e (aldti Caaglla
s 5l 45 )l s filter membrane JI 44 )k 4
plaal Lgh o >~ ) A0 A4y a8 40Y

S e Lealadiud oy (Sl sterility J) e Absdlaall aaaid ¥ prageryative) dilall saldll
wMMM\ﬁJ&\L@BJML@E&QAJJUJ\MRJ@\J;
53 g2 gall Ly iSal) 38 ) 5 ABelall (e ol (AN LKA o8 g
U raw material J) JSLie zllad Y gdcl sall aladin) J8 o1
Bl o ) JE Y (S gl i g San ey il Sl
raw material J 0« b jaaas Al L sl



aladlall 3alall (pe palisll 44l day Hlall 8 () e

Quaternary ammonium compounds, parabens Lecithin with or without Polysorbate (Tween) 80
and chlorhexidine

Thimerosal and other mercurials Sodium thioglycolate
Beta-Lactam antibiotics Beta-lactamase
Such as: penicillin Beta ic yas 5352 5l Beta lactam ring J) oeSi o 58

penicillin J Jis lactam drugs
Phenols, alcohols and weak acid preservatives Dilution alone

antibacterial J) g s alisy (8143, Hhall Guds BUN 5 JGe J) e 7 i 7

. inactivator J! s agent

inactivator J »233u pour plate or spread plate J) aaaiul s Ll Lua

ac g e i€ en MO J ala Jis W saladl ee Jadhy Adaliy 9o Simae

o gad Ao 2ol (8 g ka8 Jlagad o2

Tween 80 is a surfactant parabens J) Jee & 5 tween 80 J) Jie



4. MPN

MPN is used when the sample contains insoluble
material that would interfere with plate counts as in

herbal products
MPN : Most probable number

sample contain insoluble materia J 13 Alay Leeadiog iy ¢ Ladla Lgaadins Y
zo W agar e lie ;) 54 sample b)m;hajj‘_fﬁséwhsjlhaﬁ
colony Jl a3 a8 ~ ) Ld agar plate J) e i € (S8 7 ) 8 Qlie V) el

Oe 5oke ¢ AilanV) lad gl e Cilad gill Adiat 44 k) & indirect
measurement 222l




el 2 ) adLL # )

1.0 ml

S N
Undilute10

1 }
i i
! i

Inoculate 1.0 ml
into each of
5 tubes

Phenol red, pH
color indicator,
added

Incubate

Results

L

4 tubes positive 2 tubes positive 1 tube positive
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You have to plate multiple tubes

INDIRECT
MEASUREMENTS: MPN

* Multiple Tube
Fermentation Test as
measured in MPN or

Most probable Number

* Count positive tubes and
compare to statistical

MPN table.

.-

EE

~ oo
2 =R f

7

431 kY 15

4440 W 16

500 A 9

501 30 10 110
502 40 2 140
510 30 10 120
5141 50 2 150
512 60 30 180
520 50 2 170
521 70 30 210
5§22 90 40 250
530 80 30 250
531 10 40 300
532 140 60 360
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< media J & 5 tubes sy (1
indicator e LSl Led (haaty
5 LoiS ) Qille ol Gl sy lie
3 9 ga IS
Ll sample Jl cusis (2
diluted sample J' 5 (undiluted) J
e s 1ml Bas JS e 23l (3
5 tubes Ju
4 tubes O\S L jdresult J) iy (4
(» 2 tube 5 (positive) LS o
o= s 5 positive 158 SUI 5S pal)
Ll Sy 5aY) 35S 5l e positive
b index J) s gin #5538 4:2:1
26 CFU s st



Calculation of concentration of MOs IiN A sample

gl 2 AN aSll # il

. . e M l t . .
Viable count of original sample= ———— 22" x djlution factor

Volume of dilution used




Al Leidat - 5 Slal calculation J) gla

Different dilution factor ! Different test tubes L LiSa Lua
1:1000, 1:100, 1:10 dilution a8 5 (1 Led Claa g9 ) 104 S A #ls sl -
colony J) Cid g agic 55 (uaxs test tube J) JS Dilution factor J o2 (ixd

* Specimen results from a viable count.

d\JJ.GQYD JA'S:._'\CJL».AA
250 5 25 U» L gt colony

mean J) i (1

Mean = (85+79+81)/3=81.6
volume of e mean J s (2
1 ml oS We s dilution used

- Dilution factor Jb «_yai & (3
( 81.6/1)x10 to power 44816000
ade Uga 5 Ulidl 1 oy i1 s

pharmacopeia J! s ( fail or pass) 4ad ) o) 4l 58 &8 ) 138

H s s M l £
Viable count of original sample= ean colony coun

x - -
Volume of dilution used dilution faCtOT



Detection of objectionable MOs

* Non sterile dosage forms may contain some Mos
fail oS asd 505 804 sterile d <Ynon sterile LS~

L 2 g 50 580 el Gldie (o Lead Jhamy 23 (Sas noN sterilae J) L *
non objectionable o< 2 )Y




