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Factors influencing the activity of biocidal agents

« Concentration:

« Concentration exponent (n): describes the change in rate
of kill with a change in concentration

S8 S ae rate of kill s e Saii N
chemical biocides

* C1 & C2 : concentration of the biocides required to kill a
standard inoculum in times t1 & t 2

* n=slope of the line when log death time is plotted against
log concentration

Remember:

High concentration exponent is a formulation
issue in aliphatic alcohol & some phenols
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Higher n so time to kill will
decrease

|

Note

There is a natural assumption that
doubling the concentration of
biocide will double the rate of killing
or conversely halving the
concentration will reduce the activity
by a factor of 2B this rule may just
apply for simple chemical reactions
the interaction of biocide with
cellular targets is much more
complex
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Factors influencing the activity of biocidal agents

- Agents with a concentration exponent around one->

- doubling of their concentration will increase activity of kill by
a power of one (2') which s 2.

- A three fold dilution means the biocides activity will be
reduced by a value 31 ( a third of its original activity)

- Agents with a concentration exponent of 6:

- a doubling in concentration will increase the activity of
25=64-fold

- And a halving in concentration will reduce their activity by
64-fold

- A three fold dilution will mean a decrease in activity of 3° or
729 times less active than the original

Note:

Hence these agnets with n=6 are highly suseptible to losses in
activity within a formulation due to adsorption, degredation and
SO on
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Factors influencing the activity of biocidal agents

* pH:
- pH of the formulation may have effect on the activity of
some biocidal agent preservatives and they should

-|Benzoic acid be uncharged to be active
. . > and should be in acidic media
-|Sorbic acid (pH less than 5)

- Both are active at low pH values, why?

Note:
Acridines as preservatives or disinfectants

At alkaline pH will be highly need basic media ( high pH) to be active
ionized and this form cannot

cross the membrane of the cell




Factors influencing the activity of biocidal agents

* Solubility: Issue in esters (methyl parabens, ethyl parabens,
propyl parabens) because their activity increases
when chain increase

- An issue with classes of molecules having variable alkyl
chain lengths as parabens

- As the alkyl chain length increases from methyl paraben to
butyl paraben: activity inc. but aqg. Sol. Dec.- this why
parabens are usually used as mixture

- Care must be taken in multiphase products such as
emulsion, what will happen?
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Note:

The longer chain compounds may
preferentially dissolve in the organic
phase and the aqueous phase is the
most likely to be susceptible to
contaminationl left unprotected

Methyl Paraben

0 Chemistry: It is the
methyl ester of

parahydroxybenzoic CH3
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.
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Factors influencing the activity of biocidal agents

* Interaction with excipients and packaging materials:

- Charged biocidal agents - interacts with oppositely
charged excipients in the formulation: e.g.
bind to alginates

|

g ageladind 21 Y Thiceniers
charged biocidal agents

- Adsorption to plastic or rubber components of the
packaging

- Partition into the non-aqueous phase (in parabens)

- all of the above decrease biocidal activity especially with
biocides with high concentration exponent, why?

Note:

¥ (lie interaction J) s Lo Ly

Relatively small reduction in Ju B 5 concentration J) Ju
conc with high conc exponent T effect d;

could sever consequences in
terms of its ability to preserve
the product



Measurement of antibacterial activity:

- Evaluate the inhibitory effect of the formulation on live
cultures:

1. Broth-dilution methods

2. Agar diffusion methods Bacteria or fungi

3. Kill curves that we want to
study it



Note:

The MIC values will vary
with the incubation
conditions, growth
medium, strain of
cultures...

No turbidity

/

Determination of the
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Measurement of antibacterial activity:
1. broth-dilution methods

Organism A

E

Control
(no bacteria)

Organism B

Control
(no bacteria)

Organism C

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduc
2

SSLLT

Result: MIC = 0.12 ug/ml

Uotoiuvuuue

16 pg/ml 8

Result: MIC = 1.0 ug/ml

oCoooouuuuue

Control
(no bacteria)

16 ug/ml 8

Result: MIC = 16 ug/ml
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Control
(no bacteria)

Organism B

0

Control
(no bacteria)

Organism C

5

Control
(no bacteria)
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Result: MIC = 16 ug/mi

antibacterial activity of chemical J) (e 388 Jaxy MIC S i 7 ) (90
biocides

e ow aals 5 chemical biocides (e s sisy w38l 5 2 control Lie Lua

43 ¢ bacteria

Jl e killing I o) ek s microorganism J) seil dsliall a8l g5 Sl olie
J) 4 = growth _was Wl 0S5 condition J) o« Ui chemical biocides
L85 Broth J Lxs e 5 ol 5 7 ) 8 sad Jla e 5l o)l jaa color



Measurement of antibacterial activity:
1. broth-dilution methods
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broth-dilution methods

Antibiotic susceptibility tests chemical biocides J aa

Minimum inhibitory concentration test Disk dif.ft.lsion test A Z\A]\.’.«] 8 p.g/ml‘uhl-»u
@ [CHCS] r:: ’CT # B Y B dalled Ludy
Susceptible [, J JLSJ resistant
omiam ks U U Chemical biocides
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Measurement of antibacterial activity:

2. Agar diffusion methods b 4l ¢ 555+ 055 Solid agar
Very common method

* Used commonly to:

1. Assay activity of biocides
2. Assay antibiotics

3. Determine the sensitivity of clinical isolates to a
particular antibiotic prior to treatment

s urine or blood or throat sample 4e!_) ) | slazd Adall <) yiiaally 50 aad003
sensitivity J' <=3 4l jsolate Jle 28 antibiotic ! i



Measurement of antibacterial activity:
2. Agar diffusion methods

5 A OS5 filter paper J)
Antimicrobial agent 4Lk

5 broth Jb S 5 (i L )i | se ) 5
| si®y 5 inhibition zone J! Jba e |5 sl
4cl diameter J! &S
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Zone of inhibition

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

Jigy )3y asl 5 gl Hexachlorophene s A chlorine Lk
Jiy Lo A Jasy
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