
Arginine has strong human data for modulating and partially destabilizing dental plaque, while

DIM‑type compounds (like 3,3′‑diindolylmethane or dimethyl isosorbide systems) so far have

mainly in‑vitro or patent‑level support for disrupting oral biofilms.

In mouthrinses or toothpastes, L‑arginine is metabolized by plaque bacteria via the arginine

deiminase system, generating ammonia, raising plaque pH, and shifting the biofilm toward a

less cariogenic community.

Acidic arginine solutions (around pH 3.5) can directly destabilize and remove established

human salivary biofilms in vitro, likely by disrupting bacterial aggregation and the plaque

matrix.

Clinical trials of arginine toothpastes show significant reductions in lactic acid production

from in situ plaque without reducing total biomass, indicating “healthier” but not completely

removed biofilm.

3,3′‑Diindolylmethane (DIM), a compound from cruciferous vegetables, has been shown in

lab models to reduce Streptococcus mutans biofilm formation by about 90% and to lower

production of extracellular matrix substances that make plaque sticky and resistant.

This suggests a strong anti‑biofilm and biofilm‑weakening effect in vitro, but there are no

published human clinical trials yet for DIM as an oral rinse or toothpaste ingredient.

Dimethyl isosorbide (DMI) appears in at least one oral‑care patent combined with chlorine

dioxide for tartar and plaque removal, acting mainly as a solvent/penetration enhancer in

that formulation rather than as the primary anti‑biofilm active.

Aspect Arginine DIM / DMI‑based systems

Primary

mechanism

Raises pH, alters metabolism, destabilizes

coaggregation and matrix at certain

pH/concentrations. 

Inhibits matrix production and biofilm

formation, weakens established

biofilm (shown for S. mutans). 

Human clinical

data

Multiple clinical and in situ studies with

arginine toothpastes/mouthrinses, showing

reduced lactic acid and healthier biofilm

ecology. 

No published human clinical trials for

DIM in oral products; DMI evidence

mainly at patent/formulation level. 
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Aspect Arginine DIM / DMI‑based systems

Effect on existing

plaque

Acidic L‑arginine can significantly destabilize

and help remove mature oral biofilms in vitro.

DIM shows large reductions in biofilm

mass and protection in vitro but only

for selected species and lab models

so far. 

Safety/availability

Widely used in commercial toothpastes and

mouthrinses; safety profile in oral care is

established. 

DIM generally regarded as a dietary

supplement; oral topical safety and

optimal dosing for teeth not yet

clinically defined. 

For a real‑world goal of reducing and removing dental biofilm, arginine is currently the

better‑validated option because it:

Has clinical data in human mouths.

Can both stabilize pH and, in acidic formulations, mechanically destabilize plaque

structure.

DIM (and DMI‑based patent systems) look promising as next‑generation anti‑biofilm agents,

but until human clinical products and data exist, they should be viewed as experimental

rather than replacements for proven arginine‑containing or fluoride‑containing products plus

mechanical brushing.
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