Factors influencing the activity of biocidal
agents

» Temperature:
» Concentration
» pH

» Solubility

» Interaction with excipients and packaging materials
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- Tempera i -
d P ) ture coefﬁae.nt (QIO)' Effect of temperature on the efficacy of-2n
escribes the change in rate of antimicrobial chemical
kill for a 10°C change in
temperature

- Example:

- Phenols have a Q,, of around
4

- Means: their rate of kill

increases by a factor of 4 for

every 10°C rise in

remperature (limits: above

g

Number of living microbes
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O Time to kall at T°
Y Time to kill at (T + 10)°

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

Thus, if the value of 8 for an antmicrobial agent s 3,
the increase in activity for a 3°C risc in temperature 1s 37
or 27-fold. On the other hand, if the value of Qo for phe-
nol is 3, a drop in temperature from 30° to 20°C can
result in a 5-fold reduction in the killing rate of the
anumicrobial agent. The temperature effect s m
important when evaluating preservative action in chal.
lenge-testing procedures.
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TABLE 1

Bactericidal efficiency of phenol againat Staphylococcus aureus at 10° and 29°C.

DISINFECTION TIMEX
DILUTION TEMPERATURE Q .
10° o COEFFICIENTS \
minutes minules
1-565 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
1tent/43/4/52 | full.pdf
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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
_ logt2-logt1
—-logC1—logC2
» 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 logi

(C1. 1) d*%au
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Antimicrobial agent L
0.5 :
Hydrogen peroxide i
.03-3.0 :
Mercurials 0.92 T |
?)) < Bronopol 0.7 :
o .\ lodine 0.9 |
V¥
Y Acridines 0.7-1.9 ;
Quaternary ammonium compounds 0.8-2.5 : :
Polymeric biguanides 1.5-1.6 o4
Chlorhexidine 2 e
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: 2.5 Ly
‘/—Sottnc and benzoic acids 2.6-3.2 =
¥ o Alighatic aicohols \’{‘3\" I «— 4.0-9.9
«
& W \A = Pa— A
e \9; _______________ o o 68127 IR
I‘-)‘,/ \Q\:@\ ---------------------------------------------------------------------------------- Wi

oref




Vi jocidal
Factors influencing the activity of bioc

: d one=>
» Agents with a concentration exponent aroun e
- doubling of their concentration w{iH increase activity
kill by a power of one (2') which is 2.

- A'three fold dilution means the biocides.activit).' Yvill be
reduced by a value 3' ( a third of its original activity)

» Agents with a concentration exponent of 6é:

- a doubling in concentration will increase the activity of
26=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

................. . ————
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Factors influencing the activity of biocidal
agents

________________________________________________________________________________________________________________________ 72
» pH:

PH of the formulation may have effect on the activity of
some biocidal agent

Benzoic acid

Sorbic acid

Both are active at low pH values, why?
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- Anissue wi
e With classes of molecules having variable alkyl
N lengths as parabens

- As the alkyl chain len

to butyl paraben: acti
Parabens are usually

gth increases from methyl paraben
vity inc. but aq. Sol. Dec.> this why
used as mixture

- Care must be taken in multiphase products such as
emulsion, what will happen?
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\ T Methyl Paraben
Methyi-4-hydicxytenzoate Lmjl-r,'drcxyber;oate
g prien} e paroac) ) Chemistry: It is the 0
/i methyl ester of A LA
L . oo ™ parahydroxybenzoic Y o \CH3
i S S8 7\ acid. 4
7 / Structure: HO
{
™, Physical properties
cate Butyl4-hydrexybenzoats N .

' D%p:;-ﬁd ;i?.ff;f ! M;.;} ;f::r::;z Description: Colorless crystals or white powder.
Solubility: soluble in water, ethanol, slightly
soluble in benzene and acetone.

I pillii Uses: Ttis used as preservative in pharmaceutical
2 _ formulation to inhibit the growth of

l ‘ Bezy 4 ydroxybenzcata . :
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Factors influencing the activity of biocidal

> Interaction with excipients and packag

- Charged biocidal agents = interacts with oppositely
charged excipients in the formulation: e.g. quaternary

ammonium compounds bind to alginates

- Adsorption to plastic or rubber components of the
packaging

ing materials:

- Partition into the non-aqueous phase

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

» Evaluate the inhibitory effect of the formulation on live
cultures: P SN g L

I. Broth-dilution methods

2. Agar diffusion methods

3,

Kill curves
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Tubes
Prepared cantalning nutrient medium with Increasing concentrations of

antl
ntimicroblal agent 8oing from left to right. All tubes are Inoculated with a small
Quantity of culture and incubated overnight. >

T

10

T

MINIMUM INHIBITORY CONCENTRATION

After incubation those tubes contalning lower concentrations of antimicroblal

agent (on left) allow the cells to grow. The higher concentrations (on right) inhibit |

growth. The lowest concentration which just Inhibits growth Is the minimum B
Inhibitory concentration. SRR

PRSI RE

“termination of the minimum inhibitory concentration (MIC) of a biocide.

Measurement of antibacterial activity:
1. broth-dilution methods -
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: i vity:
Measurement of antlbacterlal activity
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Antibiotic susceptibility tests

Minimum inhibitory concentration test Disk dilfusion test
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/ Measurement of antibacterial activity:

2. Agar diffusion methods
» Used commonly to: i
. o a\gdie s melay) A 0 sl
I.  Assay activity of blocudes' A R A s
2. Assay antibiotics, 22 e Hhotid— 998
. Assay 55 0 W 3wl sy anklikiS— 525105
3. Determine the sensitivity of clinical isolates to a
particular antibiotic prior to treatment
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