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Abstract Methodology

Dendrimers are nano-sized synthetic polymers of = A series of Kirby-Bauer disk diffusion tests were
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repeated branching chains extending radially from the T veamsanwe1zase e 7 P b performed to test the interaction of C. acnes and S.

core. The outermost surface Is often characterized by £, O S . el " wosus epidermidis with the G2-Hex-NH, PAMAM dendrimer. The

functional groups or reactive molecules that can P 5 e i B m— . C. acnes and S. epidermidis were grown on Mueller Hinton

chemically interact with other molecules of interest. fu e L Lras S R o ~car and stteaked in thrbe planes 4 enaure even distribution

Because of their unique properties, dendrimers are used : o s w5 along the surface of the agar. A pipette was used to administer

and studied for various applications. The G2 " 5. epidermidis A o5 epidermidis and infuse the dendrimer solutions into filter paper disks. A

polyamidoamine dendrimer (PAMAM-NH,) possesses 5 i e PEeeste control disk was made for each diffusion test and placed in the
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to S’[udy the PAMAM dendrimer as a p()tential Figure 1: The zones of inhibition plotted against the w/w % PAMAM Figure 2: The zones of inhibition plotted against the w/w % PAMAM - Conce_ntratlor): A 20 wiw % den_drlmer stock S-O|UtIOn was
dendrimer with 0.9 % saline as the solvent. dendrimer with pH 5 Buffer solution as the solvent. made In two different solvents. Five concentrations were

antimicrobial in treating the chronic skin disorder Acne
vulgaris. This project aims to elucidate better the
PAMAM dendrimer's nature regarding its antimicrobial
activity, the dose dependency of its efficacy, Its target
specificity, Its relationship with antibiotic resistance, and
Its Interaction with collective skin commensals. This
project studies the antimicrobial effect of the G2

made via a two-fold serial dilution.

= Solvent: A 0.9 % sterile saline solution and a pH five
phosphate buffer solution (To mimic the skin’s pH) were
made. The buffer solution was sterilized by filtration
through a 0.22 um syringe filter.

= The effect of antibiotic resistance on dendrimer

PAMAM dendrimer on the bacterial species efficacy: Resistance to clindamycin (antibiotic) was
Cutibacterium acnes and Staphylococcus epidermidis. Induced in C. acnes and S. epidermidis. The antibiotic-

C. acnes Res. + PAMAM C. acnes + S. epidermidis + PAMAM . epidermidis + PAMAM Dendrimer S, epidermidis + PAMAM Dendrimer resistant strains were tested against the dendrimer.
I ntrod u Cti O n Dendrimer in pH 5 Buffer solution Dendrimer in 0.9 % saline solution in pH 5 Buffer solution in 0.9 % saline solution = The effect of bacterial synergy on dendrimer efﬁCacy' A
double-plate was made containing both C. acnes and S.
° ° X epidermidis (To mimic the effect of the microbiota). The
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Acne vulgaris is a chronic skin disorder that involves
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gl¢ g dny P . 17 0 17 0 10 (P.1.) The “zone of inhibition” 1s an indirect measurement of
microbiome of the skin. Among the skin commensals, = . = ; 8 (p.1)

the ability of that antimicrobial to inhibit that bacteria in vivo.

Cutibacterium (C. acnes) has been shown to be the main 13 0 14 0 6 (P.L The Clinical Laboratory Standards Institute (CLSI)
bacteria involved in acne development and inflammation. | Tk oot ittt ¢ o ve | e eaoestmienprianiion e ore, | R o Antimicrobial
Therefore, antibiotics that target C. acnes have been the o o i eou g trom (e 20w 20 e 20 Wi % PAMAM dendrimer in the ot 5 Buffer Sonttion. publication o1 the FENormance standards 1or Ahtimicrobla
orimary treatment for acne for the past four decades. Heavy Disk Susgeptlblllty Tests represents the standard for cll_nlcal_
reliance on antibiotics, including oral and topical COnCl USiOnS and Future WOrk Iaboratorleg pferforr_nlng the test. Because the G2 dendrimer Is
macrolides and clindamycin, has dramatically increased the a novel antimicrobial, there are no official standards to
rates of resistance to these antibiotics in the last two = The most effective dendrimer concentration was the 20 w/w % dendrimer solution compare the results from the test. Therefore, the Kirby-Bauer
decades._ _he_goal of current acne treatment is_to shift away with 0.9 % saline as the solvent. The dendrimer was more effective against S. disk test results will not correlate to in vivo antimicrobial
frc_)m ar]tlblotlc treatments, yvhlch purge the skin epidermidis than C. acnes. susceptibility.
microbiome and induce resistance, to treatments that can = The relationship between the concentration of dendrimer and the zone of inhibition : :
sp_eC|f|c_:aIIy target C. acnes, not upset the balance of the shows a logarithmic relationship. therature Clted
microbiome, and not induce resistance. = The pH 5 Buffer and the 0.9 % saline solvent did not show significant differences in

Dendrimers have been shown to possess antimicrobial efficacy towards either the C. acnes and S. epidermidis. Future research would 1. Chis, Adriana Aurelia et al. “Applications and Limitations of Dendrimers
properties. This ability is attributed to positively chargec include testing varying pH buffer solutions above and below the pH of the skin. ) D romocioIe. Mo oo cs (Dase, swizenanc) vo. 25,17 3982
functional groups which puncture the negatively chargec = The dendrimer significantly affected the clindamycin-resistant strains of both C. " Resistance in Acne: Epidemiological Trends and Clinical Practice
bacterial membrane. Furthermore, dendrimers have been acnes and S. epidermidis. When C. acnes and S. epidermidis develop resistance to Considerations.” The Yale Journal of Biology and Medicine vol. 95.4
SthW” (0 :carget Spec'f'g strglns V‘r’]'théf‘ﬁbade”a'.Speﬁ'es' clindamycin, they become more susceptible to the PAMAM dendrimer. Therefore, | 5 Laura 3. Fox, Robert M. Richardson. Wuge H. Briscoe, PAMAM
gﬁ?r?ietygeet?/:/eegﬁetshgrgenadsﬁmce)p ;ngl ncterial membrane. further studies of the PAMAM dendrimer in treating Acne vulgaris should focus on dendrimer — cell membrane interactions, Advances in Colloid and
Th . . . . combining antibiotics and dendrimers for future treatment regimens. Furthermore, Interface Science, Volume 257, 2018. .

erefore, dendrimers with positively charged functional : . . 4. Leignadier, Julie, et al. “Lysine-Dendrimer, a New Non-Aggressive

groups, such as the PAMAM G2 dendrimer, can be tested gt:]etigﬁlzi/l(ﬁlg/;igteanndcrel mer treatment may be most effective for cases of Acne with gﬁ%ﬁ éatiibslc?lncleSthneoMSiCrObiOta of Acne-Prone Skin.”
for differences in affinity to certain bacteria and bacterial ' _ . . T S,
strains. In addition to thzir target specificity, dendrimers = The C. acnes grew more aggressively than the S. epidermidis when grown on the 2 ﬁtﬂi‘zﬁ%ﬁgaﬁg‘:g”'mgeg;éan‘?gﬁin ;1112 fsgll?nli\gﬁrgzﬁnn;féﬁngc; .

have been proven not to induce resistance in bacteria. same plate. The C. acnes inhibited the growth of the S. epidermidis significantly. 20,3 (2019): 335-344.
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