Figure 2. ORSA isolate showing in vitro susceptibility only to arbekacin and vancomyein
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FIGURE 12.1 Assessing drug interactions using disk-diffusion. Shaded areas represent bacterial growth and
clear areas represent zones of inhibition. (Adapted and reprinted with permission from Eliopoulos, G.M. and
Moellering, R.C., Ir. Antibiotics in Laboratory Medicine, Lorain, V., Ed., Willhams 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 is greater than the sum of individual
effects of any of them
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Figure 18.4 Disc test with inhibition zones around two (1, 2)
of five discs. The zone around disc 1 i1s 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. Shight antagonism of the drug in disc 1 by that in disc 3

—————————————————— is evident.
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Measurement of antibacterial activity:

3. kill curves _

» MIC and agar diffusion methods glve

information
about antlmlcroblal act|V|ty

and

3 K|II curves: inoculate a biocide solutlon 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 is taken the antimicrobial agents must be
neutralized:

Dilution
Specific neutralizer
General neutralizer ( a combination of Tween 80 and lecithin)
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Preservative efficacy testing
~ Pharmacopeia testing procedure for the final product
(pharmaceutical and cosmetic products)

» The product is tested in its final container and different
samples are inoculated with a range of different cultures
(described in details in various pharmacopeias)

» The organisms used are:5 ...3bacteria

> 2fungi
Pseudomonas aeruginosa Candida albicans
Staphylococcus aureus Aspergillus braziliensis

Escherichia coli Zygosaccharomyces rouxii



Preservative efficacy testing [(Chiiehgeieson

Antimicrobial Efficacy Test

m Incubate microbial
) | CFU/mLU suspension Sample at 7 days.

B:cll; of five l i 14 days. 21 days.
challenge 2
microorganisms 28008

- 3 bacteria,
2 fungi
Plate in growth agar
10-fold serial dilutions  to count survivors Determine Log Reduction
(log value of inoculum) -
(log value of survivors at
the time point)
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Preservative efficacy testing

I After inoculation of the products in their final

containers they are stored under specified conditions
for 28 days

2. During this period samples are removed at intervals of
time and -before enumerating the survivors

using plate counts | EREEIHSGRE

3. Bacteria are incubated at 30-35C for 18-24 hours
4. Candida and Zygosaccaromyces at 20-25C for 48 hours

[ Aspergillus at 20-25C for one weeks

Fungi and Yeast
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» Avs 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




Disinfectant testing

sSadsidl ¢S ) Disinfectants are intended for use within diverse
%99 Ji gl

., environments thus there is requirements that they
isinteéitjantgsh possess bactericidal, sporicidal, fungicidal,and virucidal
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Non-sterile Regulations:
Microbial Control

e 21CFR211.113-Control ofMicrobiolficalContamination

» “Appropriate written procedures, designed to prevent
objectionable organisms on drug products not{;quured to be
sterile, shall be established and followed.”

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



« 21CFR211.84

— “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.”

e. 21CFR211:165

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

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



— USP Testing methods:

* <61> - Microbiological Examination of Non-sterile
Products - Microbial Enumeration = Tvc

* <62> - Microbiological Examination of Non-sterile

Products - Tests for Specified Organisms
OBJECTIONAL M.O

* <51> - Antimicrobial Effectiveness Test

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



 USP<61>

* Purpose of the test:

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

— Quantitative result ‘ L) (85 (el giall Qs e
. . . b\.ﬁmﬂ\w‘; Py
— Monitor Iin-process testing
— Lot release
— Harmonization
* USP/EP/JP Methods

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



* USP<61>

— Media used for testing:

* Preparation
— Buffer solution
— Soybean Casein Digest Broth

* Total Aerobic Microbial Counts (TAMC)
— Soybean Casein Digest Agar

* Total Yeasts and Mold Counts (TYMC)

— Sabouraud Dextrose Agar

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



e 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

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



* The sampling scheme should include:
— Follow 21CFR 211.84 requirements

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

4= 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
https://www.youtube.com/watch?v=2RsuPBZK058&t=966s
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