Antiseptics, disinfectants .

and preservatives
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Introduction:

Chemical biocides are used as antiseptics, preservatives
or disinfectants i oiodion, o Vet Guleshie =1 x5l
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Resistance to biocides tends to occur less readily
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Definitions

Antiseptics:

& s LPJ:: L"
Have broad spectrum of antimicrobial activity

Sufficiently non toxic (== cme» >0 e
(@)l T 5 N e i G 2 N
Can be used on broken skin or mucosal surfaces
example: 7557 2 52 e

Disinfectants: 3 N g S
Have broad spectrum activity —~

1 1 » = & (G slo
Have toxicity 1ssues - =~ “ "~
T @sz—bf‘vw'ﬁ"‘;"“““—’ LL gloves ik oo ~Loc

Limit uses to inanimate surfaces (worktops, floors, sinks,
and drains)
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Definitions
Preservatives:
Broad spectrum antimicrobial agents

Incorporated into pharmaceutical and other products to
prevent the growth of contaminant M.O. which might
arise during use Fas ) Ty DL 16 b

Bactericidal, virucidal or fungicidal | 4, st o otonz,
e > W‘Lﬂ J~

Bacteriostatic, virustatic and fungit&ﬁé‘

(Note : time and concentration dependent) o L)
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Table 16.1 (Continued)

Biocide group Examples Spectrum of activity Mode of action Formulation issues Commercial uses
Esters Methyl, ethyl, butyl, Mainly G + ve bacteria Not well understood Activity increases with Widely used as
propyl and benzyl and fungi Disrupt membrane alkyl chain length but preservatives in
parabens Less active against transport processes; solubility decreases pharmaceutical
G — ve cells inhibit nucleic acid Partition into oil phase of  industry
synthesis and inactivate  emulsions
key enzymes
Halogens Chlorine Broad antimicrobial Cause enzyme and Can be irritant and Used in skin disinfection
Hypochlorites spectrum protein damage by staining and as general
icid interacting with amino disinfectants
Todine Sporicidal
and thiol groups
Iodophors
Isothiazolones Range of commercial Broad spectrum Inhibit active transport Water soluble, pH stable  Mainly used as
mixtures antibacterial, and glucose oxidation by and biodegradable preservatives
fungicidal binding to thiol groups
on enzymes
Metals Copper Phenylmercuric nitrate  Silver binds with thiol Toxicity problems with PMN and PMA limited
Mercury (PMN) active against groups on proteins and mercurials in particular. use as preservatives
Silver G+veand G—vecells enzymes PMN incompatible with a  gjiver used as topical
Phenylmercuric aod fung) Interacts with bases on  Number of common antiseptic and wound
nitrate (PMN) and Not sporicidal DNA excipients treatment
acetate (PMA) on presence of Ag* ion
Thiomersal
Organic acids Benzoic acid Mainly active against Uncoupling agents Activity highly pH Used as preservatives
Sorbic acid fungi Prevent uptake of dependent particularly in the food
More limited activity ~  substrates requiring Only active at pH lower  industry
against bacteria proton motive force for than 5
transport
Peroxygens Hydrogen peroxide Broad spectrum activity  Oxidation of functional Hydrogen peroxide Used as antiseptics and
Peracetic acid Sporicidal groups on proteins unstable disinfectants

(continued )



Table 16.1 Examples of different chemical biocides and their uses.

Biocide group Examples Spectrum of activity Mode of action Formulation issues Commercial uses
Acridines Aminacrine G+veand G—vecells Interfere with nucleic More effective at alkaline  Limited use in treatment
Acriflavine Not sporicidal acid function pH of infected wounds
Proflavine
Alcohols Ethanol G+veand G—vecells Disrupt cell membranes High concentration Widely used as
Isopropanol and fungi exponents antiseptics and
Benzyl alcohol Not sporicidal and have Inactivated by organic ~ Preservatives
low virucidal activity matter
Bronopol B B
Chlorbutanol aripresind
Phenethyl alcohol
Phenoxyethanol
Aldehydes Formaldehyde Good activity against Cross link proteins by Relatively high toxicity, = Formaldehyde and
Glutaraldehyde G+veand G—ve cells, interacting with amino  particularly orthophthalaldehyde
endospores, fungi and  and other groups glutaraldehyde used as disinfectants for
Orthophthalaldehyde viruses medical equipment
Amidines Propamidine Mainly G + ve cells and  Mode of action uncertain  Activity reduced by low Limited use in topical
Dibromopropamidine fungi Inhibit oxygen uptake pH and in blood and wound treatment
Less active against and induce amino acid serum
G — ve cells and spore  leakage
formers
Biguanides Chlorhexidine Good activity against Disrupt cell membranes Incompatible with Widely used as medical
Alexidine G + ve but less against negatively charged and veterinary
Polyhexanide G — ve cells and fungi excipients in formulation  antiseptics
Not sporicidal
Chelating agents  Ethylenediamine G — ve cells only Increase permeability of  Potentiates the effects of Limited use as
tetra-acetic acid cell wall of G — ve several antibacterial antibacterial agents
bacteria agents Used to stabilize
formulations
(continued )

e OS ¢ A T« vl K




Table 16.1 (Continued)

Biocide group Examples Spectrum of activity  Mode of action Formulation issues Commercial uses
Phenols Phenol G+veand G—ve cells. Disrupt cell membranes  High concentration Used as antiseptics,
Chlorocresol Slowly active against  Cause general exponents disinfectants and
Chlorasenol spores and acid-fast cytoplasmic coagulation  some have limited preservatives
e bacteria solubility and can be
adsorbed to polymers
Quaternary Benzalkonium Broad spectrum Disrupt cell membranes  Incompatible with Widely used as
ammonium chloride antibacterials negatively charged antiseptics,
compounds Benzethonium More active against excipients disinfectants and
chloride G + ve than G — ve Benzalkonium chloride ~ Preservatives
Cetrimide Some antiviral and can cause sensitization
Cetylpyridinium antifungal activity
chloride Not sporicidal
Quinolines 8-hydroxyquinoline Active against G + ve Rapid uptake into cells Some have low water Used as antiseptics and
Dequalinium chloride  bacteria Disrupt nucleic acid solubility formulated in lozenges
Less active against function for throat infections
G — ve cells
Some antifungal
activity
Anionic Sodium lauryl Weak antimicrobial Disrupt cell membranes  Can interact with Limited use as
surfactants sulphate properties positively charged antibacterial agents
excipients in formulation  \ysad for detergent

properties
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Factors influencing the activity of biogents
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Factors influencing the activity of biocidal agents

Temperature I

Temperature coefficient Effect of temperature on the efficacy of an

(Q 1 O): describes the change antimicrobial chemical

in rate of kill for a 100C I s

change in temperature 5 B i »ﬁiu b
Example: 7 ‘i ol L

Phenols have a Q10 of ’Jé s\ eo

around 4 > 7w | E ' ::CUE”&,

Means: their rate of kill =~ 2" s

increases by a factor of 4 for b (2 .

every 100C rise in Time (min)
temperature (limits: above
400CLJ temperature have

Figure 9.3
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The value of the temperature coefficient (Qy) may
vary with preservative, type of organism, and temperature
range (Hugo and Russell, 1987).

Thus, if the value of 8 for an antimicrobial agent is 3,
the increase in activity for a 3°C rise in temperature is 3
or 27-fold. On the other hand, if the value of Qg for phe-
nol is 5, a drop in temperature from 30° 1o 20°C can
result in a S-fold reduction in the killing rate of the
antimicrobial agent. The temperature effect is highly
important when evaluating preservative action in chal-
lenge-testing procedures.
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The general relationship for how the rate changes with

temperature is:

k

2

k

Where:

|

I -1

h

(21 10

k|l = reaction rate at temperature T |
k2 = reaction rate at temperature T2

Q10 = temperature coefficient
T2 -T| = temperature difference in

°C




Explanation of Temperature Coefficient (Q.) and Its
Implications in Preservative Activity

The temperature coefficient (Q,,) describes how the rate of an antimicrobial agent’s activity
(such as its ability to kill microorganisms) changes with a 10°C change in temperature. it varies

depending on:

The preservative being used,
The type of microorganism it is acting against, and

The temperature range being considered.

Interpreting the Given Example:

if an antimicrobial agent has a Q¢ value of 3, this means that for every 10°C increase, its

K - g _—
lling rate_Increases 3-fold.—> o) 3
R A VA I~

However.if we consider only 2 3°C increase, the effect follows an exponential relationship

- (3/10) ky un| |k |
@ ; o Qm "ﬁ

k'

which approsevately egquals | 44 (2 449% ncrease in actwity)

Ower a full 10°C increase. the increase in activity wouldbe: 3 '=3 (3.fold increase)

Over 2 3°C increase. the total incraase would be: 3°=27 meaning the antmicroblal actvity increases 27-

fold in this case — Tl Slp,m 10 L5 \)\-9:-’,
Effect of Decreasing Temperature:

If phenol has a Q. value of 5, t means that s acowity changes 5-fold fora 107C temperature shift

A drop in temperature from 30°C to 20°C (2 10°C decrease) would reduce the antimicrobial activity
by a factor of 5.

This means the killing rate slows down significantly when the temperature drops.




Why Is This Importantin Preservative Testing?

When testing preservatives, temperature control is
crucial because even small variations can greatly affect
antimicrobial effectiveness.

A high Q1o value means the preservative is highly |

sensitive to temperature changes, while a lower Q1o

indicates a more stable effect.

In challenge testing (where products are deliberately
contaminated to evaluate preservative efficacy),
temperature consistency is necessary to obtain
accurate and reproducible results.




-
TABLE 1
Bactericidal efficiency of phenol against Staphylococcus aureus at 10° and 20°C.
DISINFECTION TIME TEMPERATURE
DILUTION COEFFICIENTS
10 2°
minules minules
1-55 17.5 5 3.5
1-60 40 7.5 5.3
1-65 70 12.5 5.6
1-70 100 20 5.0
1-75 150 30 5.0
Average.......... 4.9

http://jb.asm.org/content/43/4/521.full.pdf



Factors influencing the activity of biocidal agents
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Factors influencing the activity of biocidal agents
Agents with a concentration exponent around onel
doubling of their concentration will increase activity of kill
by a power of on€ (Z&) which i 2. o 51 gs ¥ or o8 Peleo <
A three fold diluti& means the biocides activity will be ;¢!
reduced by a value 2 ( a third of its original activity)i;;’,\’; «;; o
3.3 !

Agents with a concentration exponent of 6:

a doubling 1n concentration will increase the activity of
é
2564400k 7 = ¢
And a halving in concentration will reduce their activity
A.‘).J—.zv\ bo k% ha/(\
by 64-fold

A three fold dilution will mean a decrease in activity of %f
or 729 times less active than the original 2 A




Factors influencing the activity of biocidal agents
pH:
pH of the formulation may have effect on the activity of

some biocidal agent : |
—2 o (PS> v 5= 9 e

)—> ol T Pl & TS

Benzoic acid
Sorbic acid

Both are active at low pH values, why?

a—
—

)y S s> s, e b RS

o e _ - I I
L JE) v Wles O W e T A Sl T e AT

. L
W s e W L |



Factors influencing the activity of biocidal agents
D 2 L TR SIS 15 5 TG
Solubility: pones B e v

An 1ssue with classes|of molecules having variable alkyl
chain lengths as|parabens T Rl Qb ey () HUNGIRT
S
As the alkyl chain length increases from methyl paraben to
butyl paraben: activity inc| but aq.|Sol. Decl— this why
' LY Gonit 0B gy <l 07 Lo X
parabens are usually used as mixture =" <= & gl s 4L

Care must be taken 1n multiphase products such a5
emulsion, what will happen? e
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Medscapee

www.medscape.com

Methyl-4-hydroxyhenzoate Ethyl-4-hydroxybenzoate
(methy| paraben) (ethyl paraben)
= ©2¢C5

CHy
Propyl-4-hydroxybenzoate Butyl-4-hydroxybenzoate
(propyl paraben) (butyl paraben)
Benzyl-4 hydroxybenzeate
(benzyl paraben)
Y CyHsC Hy

Source: Dermatitis © 2005 American Contact Dermatitis Society

Methyl Paraben

0 Chemistry: It is the
methyl ester of
parahydroxybenzoic
acid.

Structure: H

o Physical properties
Description: Colorless crystals or white powder.

Solubility: soluble in water, ethanol, slightly
soluble in benzene and acetone.

o Uses: It is used as preservative in pharmaceutical
formulation to inhibit the growth of
microorganisms.

CH,
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Factors influencing the activity of biocidal agents

. . — : PR S Wl A A N
Interaction with |excipients and packaging ]matena‘_s: S i}.;,
Charged biocidal agents & interacts with oppositely ’UZZ

charged excipients in the formulation: e.g. quaternary “y»

. . . M- amiaz
ammonium compounds bind to alginates

Adsorption to plastic or rubber components of the
. PRL ki 81 2| SlaS o TV S
packaging

o e . . u_suo bio ,),1 S
Partition into the non-aqueous phase "' 7« R
Gq-f’hase e s Cpasu

all of the above decrease biocidal activity especially with
biocides with high concentration exponent, why?
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Evaluate the inhibitory effect of the formulation on live

cultures: MD 1955 ¢ Lo =L 5 Gapd) 5
Broth-dilution methods
Agar diffusion methodi J
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Measurement of antibacterial activity:
1. broth-dilution methods

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

Organism A
< G
\ \
Control 16 ug/ml 8 4 2 1 0.5 0.25 0.12 0.06 0.03 Control
(no bacteria)
Result: MIC = 0.12 ug/ml
Organism B
Control 16 ug/ml 8 4 2 1 05 0.25 0.12 0.06 0.03 Control
(no bacteria)
Result: MIC = 1.0 ug/ml
Organism C
Control 16 ug/ml 8 4 2 1 05 0.25 0.12 0.06 0.03 Control
(no bacteria)

Resutt: MIC = 16 ug/ml

S —1 .. ¢ , =
};;Ji.po—pgjdy) L(_@_! < <



Measurement of antibacterial activity:
1. broth-dilution methods

Minimu lnhjbltow concentration




broth-dilution methods

®

Susceptible

organism

Resistant
organism

Antibiotic susceptibility tests

Minimum inhibitory concentration test

][

1ng/ml antibiotic

Disk diffusion test

10 g antibiotic in discs



Measurement of antibacterial activity:
2. Agar diffusion methods
Used commonly to:

Assay activity of biocides

Assay antibiotics

Determine the sensitivity of clinical 1solates to a

—_—

particular antibiotic prior to treatment



Measurement of antibacterial activity:
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Zone of inhibition

Staphylococcus aureus Escherichia coli Pseudomonas aeruginosa
(gram-positive) (gram-negative) (gram-negative)




Figure 2. ORSA isolate showing in vitro susceptibility only to arbekacin and vancomycin

gentamucin
amikacin (10 pgchsk)
(30 g chisk) .
arbekacin
oxacillin (0 pgdisk)
(1 g chisk) ciprofloxacin
(g chsk)
vancomycin
{30 g disk)
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B. SYNERGISTIC

aded areas represent bacterial growth and

A. ADDITIVE
(indifferent)
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FIGURE 12.1 Assessing drug interactions using disk-diffusion. Sh

clear areas represent zones of inhibition. (Adapted and reprinted with permission from Eliopoulos, G.M. and

Moellering, R.C., Jr. Antibiotics in Laboratory Medicine, Lorain, V., Ed., Williams Wilkins, Baltimore, 1996,

figure 9.10, p. 344.)



12.2.2.6 Interpretation

If the quality control is within limits, record the pattern of the zones of inhibition as follows (see
Figure 12.1):

1. Indifference: Two independent circles
2. Synergism: Enhancement or bridging at or near the junction of the two zones of inhibition

or inhibition of growth only due to the combined effects of both antibiotics A and B.
3. Antagonism: Truncation of zones is observed near the junction of the two zones.

12.2.2.7 Limitations

This methodology yields only qualitative information about the antimicrobial agent combination.
Using this technique, it may be difficult to distinguish indifferent from synergistic interaction [1,2,5].

Synergistic effect: The effect when chemical substances
interact resulting in an overall effect that 1s greater than
the sum of individual effects of any of them
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Disc with antibiotic
aztreonam




Figure 18.4 Disc test with inhibition zones around two (1, 2)
of five discs. The zone around disc 1 is clear and easy to
measure, whereas that around disc 2 is indistinct. Although
none of the antimicrobials in discs 3, 4 or 5 appear to inhibit
the bacterium, synergy (as evidenced by inhibition of growth
between the discs) i1s evident with the antimicrobials in discs 3
and 5. Slight antagonism of the drug in disc | by that in disc 3
is evident.



Measurement of antibacterial activity:
3| kill curves

MIC and agar diffusion methods give qualitative @ ==
information about antimicrobial activity

if

|

They do not give any quantitative details on the rate at

which the agent kills cells and how 1t might be influenced
by environmental factors —

Kill curves: mnoculate a biocide solution with a known
concentration of viable cells and then take samples at

intervals of time to determine the number of surviving
cells at each time point

When the sample 1s taken the antimicrobial agents must be
neutralized:

Dilution



» are plotted on a
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Bactericidal Activity against MRSA

In Vitro Time-Kill Curves

Growth control
)= Linezolid

wif \/ancomycin
- Telavancin

All agents tested at 8x MIC' for MRSA
ATCC 33591 using earlier methodology

Time (hours)

Pace, AAC, 20034 7(11):3602-3604; CLSL. M7 AS
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Preservative efficacy testing
The activity of the preservative influenced by:
pH
Multiphase systems
Suspended solids
Adsorption on packaging A G

Final product should be tested when the product is first =
—%s 1Y) blgl) g P

manufactured and also during storage, why? -y o1
. : . L 22|
to show there 1s no deterioration of preservative action over <

time



Preservative efficacy testing

Pharmacopeia testing procedure for the final product
(pharmaceutical and cosmetic products) = = -+

“Thea= +

The product 1s tested 1n its @Mﬁnd different
samples are inoculated with a range of different cultures

(described 1n details 1in various pharmacopeias)

The organisms used are:eiur ¢ = e~ £ & S L)
@ %l o letes

-

Pseudomonas aeruginosa Candida albicans
Staphylococcus aureus Aspergillus braziliensis
Escherichia coli Zygosaccharomyces rouxii

(Wide e o) 5 (N g N



Antimicrobial Efficacy Test
a

Incubate microbial

10° CFU/mL suspension Sample at 7 days,
Elacll; of five : = | 14 days. 21 days.
challenge . L
: g VAS T s Slial Sa 28 davs
microorganisms g ST s Tial eS| 28 day
- 3 bacteria, 98,2 Y e o o gas
2 fungi e\l ae N S Gl
Plate in growth agar
;3\,"\.,;»3.\ 10-fold senal dilutions to count survivors Determine Log Reduction -
g ¢! = q (log value of inoculum) - |ows .
LA ] .o . . &2
\pasmiy oL s g \onele (log value of survivors at \
10 S\ agor . o A 53s
the time point) e
Yo I o i 3 T3>0 — TLLERY TS - v
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Preservative efficacy testing

After inoculation of the products 1n their final

containers they are stored under specified conditions for
A (O ET QTR @ Sle TE s R 2

28 daysw\ Ish Goge T W) S\ 5|

During this period samples are removed at intervals of
time and neutralized before enumerating the survivors
: T, 37 28 £\ D) D% ¢ Fad o Sy S Pas 98 ows Jw
usingplate COUNLS ) o o o ciorct s 26Ut e (soms Y31 = - ) U Sotis
Bacteria are incubated at 30-35C for 18-24 hours ©

Candida and Zygosaccaromyces at 20-25C for 48
\___Tt

O¥yes :
hours s \g‘?:*! 3—‘:&0“5‘ baél—w(’"’ Q:)"\’\ @

Aspergillus at 20-25C for|one weeks

@WIé Tk, 14 s el Ve v g e




) Acceptance criteria are given the pharmacopeias

» A vs B criteria:A more demanding, generally applied and B less stringent if there is a risk of toxicity if conc. of preservative is too high
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Disinfectant testing 5
Dising - tended £ i d

environments thus there 1s requirements that they possess
bactericidal, sporicidal, fungicidal, and virucidal
properties gl &
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The basmappmach 1s to add MOS to a disinfectant and
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remove samples at interval of time, neutralizes the
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Regulations:
VIicrobial Control

e 21CFR211.113 - Control of Microbiological Contamination

* “Appropriate written procedures, designed to prevent
objectionable organisms on drug products not required to be
sterile, shall be established and followed.”

Microbiology Testing for Non-sterile Products
https://www.youtube.com/watch?v=2RsuPBZK058&t=966s
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¢ 21CFR 211.84

— “Each lot of component, drug product container, or closure with potential
for microbiological contamination that is objectionable in view of its
intended use shall be subject to microbiological tests before use.”

« 21CERZ11.165

— “Thereshall be appropriate laboratory testing, as necessary, of each batch
of drug product requiredto be free of objectionable microorganisms”

Microbiology Testing for Non-sterile Products
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- —USP Testing methods:

* <61> - Microbiological Examination of Non-sterile
Products - Microbial Enumeration\j

* <62> - Microbiological Examination of Non-sterile
Products - Tests for Specified Organisms\j

* <51> - Imi ' ' t
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e USP<61> —

* Purpose of the test:

— To determine the overall bioburden of the non-sterile
product — Bacterial and Mold/Yeast

— Quantitative result
— Monitor in-process testing
— Lot release

— Harmonization
 USP/EP/JP Methods
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s USP <61>

— Media used for testing]

* Preparation
— Buffer solution
— Soybean Casein Digest Broth

* Total Aerobic Microbial Counts

— Soybean Casein Digest Agar

* Total Yeasts and Mold Count

— Sabouraud Dextrose Agar

Microbiology Testing for Non-sterile Products
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* USP<61>

— Sampling and sample size
* 10 gram/milliliters/ patches of sample recommended
* 1% for smaller batches

« Amount tested should have a justification and included
in sampling scheme

* Must represent the entire lot tested
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* The sampling scheme should include:
— Follow 21CFR 211.84 requirements

* What and where to sample —
— Beg, mid, end
— Top, mid, bottom

Amount of sample needed

How often the sampling should be performed

Very specific sampling methods/procedures (training, precautions
to avoid cross contamination)

— Equipment use — Sterile

Sampling labeling, handling, storage and shipping

Microbiology Testing for Non-sterile Products
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 USP<61>
 Sample preparation

— Aseptic testing with sterile media

— Homogenous mixture
* Water soluble
* Fatty products and gelatinous
* Aerosolized materials

* Transdermal Patches

Microbiology Testing for Non-sterile Products
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e USP<61>
* Three testing methods

— Filtration
— Pour plate

— Surface spread

* Incubation, enumeration, results

Microbiology Testing for Non-sterile Products
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e USP<61> - Limitations

— Not all organisms present in the product will grow under
testing conditions

* Viable but non-culturable

— Microorganismsin samples are not homogenous.
e Sink to the bottom or create a film on the top
* Fungal balls floating in different areas
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— Limitations

* Screen for specific organisms only

— Additional specific organism screens may need to be created

— |dentify any growth recovered - Any growth recovered could
mean a quality issue

Microbiology Testing for Non-sterile Products
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USP <51> - Antimicrobial Effectiveness
Testing (AET)
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 USP<51> - Antimicrobial Effectiveness Testing (AET)
— Purpose of the test:

— Testing performed to determine the effectiveness of
antimicrobial preservatives by inoculating the sample with
a set of challenge organisms and the number of CFU
surviving at different time points is recorded.

* Testing must be performed on sterile and non-sterile products that
contain antimicrobial preservatives, even if the active drug
intrinsically is antimicrobial.
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e USP<51>

— Sterile - Multi-dose products that contain preservatives to
inhibit growth during the withdrawing of individual doses

— Non-sterile - Products that contain preservatives which are
used to protect the product from microbiological growth
during usage and manufacturing.

— Testing is performed on the product as it is distributed by
the manufacture (finished product)

— Preservatives used should be below the level that is toxic
to the user

Microbiology Testing for Non-sterile Products
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 USP<51> - Product categories — Based on route of administration

Product description

Injections, parenterals including emulsions, otic, sterile nasal and
1 ophthalmic products made with aqueous bases or vehicles

Topical (aqueous bases or vehicles), non-sterile nasal and emulsions,

2 including those applied to the mucous membranes
3 Oral products other than antacids with aqueous bases or vehicles
4 Antacids made with an aqueous base
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¢ USP<51>-How is testing performed?

— Inoculum is prepared per USP instructions
— Sampleis inoculated with tested organisms

* S. aureus, P. aeruginosa, E. coli, C. albicansand A. brasiliensis

» Categories 1, 2, and 3 —final inoculum concentration is between 1 x 10°
and 1 x 10° CFU/ mL

» Category 4 — final inoculum concentration is between 1 x 10° and 1 x 10*
CFU/ mL

— Incubated and plated on specific days per product category
requirements

Microbiology Testing for Non-sterile Products
https://www.youtube.com/watch?v=2RsuPBZK058&t=966s



Organism Type | Result Criteria

Not less than 1.0 log reduction from the initial calculated
count at 7 days, not less than 3.0 log reduction from the

L Bacterla initial count at 14 days, and no increase from the 14 days
count at 28 days.
, Bactar Not less than 2.0 log reduction from the initial count at 14
days, and no increase from the 14 days count at 28 days.
. Not less than 1.0 log reduction from the initial count at 14
3 Bacteria

days, and no increase from the 14 days count at 28 days.

No increase from the initial calculated count at 14 and 28

1-4 Mold and yeast s

« Additional criteria required for EP testing for parenteral, ophthalmic, topical and
oral liquid based preparations.

Coanurinht Nalenn | ahnratariac 2N1732 an
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* Determining Acceptance criteria

— USP<1111> - Non-sterile products: Acceptance criteria for
pharmaceutical preparations
— Chapter recommendations for acceptance criteria

— Cutaneous—
» TAMC <200 CFU/g/mL
» TYMC<20 CFU/g/mL
» Absent of S. aureus and P. aeruginosa
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