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Antibiotic treatments profoundly alter the composition 
of the gut flora and the quantity of commensal 
bacteria because high concentrations of active residual 
antibiotics reach the colon [1,2]. C. difficile Associated 
Diarrhea is a well-known gastro-intestinal side effect of 
antibiotics which can be severe leading to life-
threatening and even fatal outcomes in high risk 
patients (age > 65 years; severe underlying diseases) 
during primary episodes or recurrences [3]. Treatment 
options are limited, particularly for recurrences [4]. 
DAV132, an activated charcoal based adsorbent to be 
co-administered with antibiotics, was developed to 
prevent side effects of systemic antibiotic therapy on 
the gut flora such as the development of C. difficile 
infections, and  to reduce the dissemination of 
bacterial resistance in hospitals as well in the 
community. Poster P0804, ECCMID 2014, reports the 
preclinical validation of this strategy in preventing 
lethal moxifloxacin-induced C. difficile infections in 
hamsters. 

Fig 1: Effect of DAV132 on serum concentrations of amoxicillin vs FAC and Control   
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Fig 2: Effect of DAV132 on serum concentrations of sulfapyridine vs FAC and Control  

 
 

Table: Effect of DAV132 on PK parameters of amoxicillin and sulfapyridine vs Control   

  DAV132 Control   

Amoxicillin 

AUC0-96h (µgxh/mL) 16.3 (13.2; 19.9) 18.1 (14.4; 22.7)  90% CI 0.854-0.944  

Cmax (µg/mL) 7.87 (6.37; 9.73) 7.31 (5.79; 9.22) 90% CI 1.011-1.147 

Tmax (h) 1.00 (0.75; 1.50) 1.00 (0.75; 2.00) - 

T1/2 (h) 1.35 (1.10; 1.67) 1.34 (1.07; 1.68) 90% CI 0.890-1.148 

Sulfapyridine 
AUC0-96h (µgxh/mL) 141 (68.5 ; 291)  2082 (1127; 3845) 93% Ҩ (p<0.001) 

Cmax ng/mL 4.49 (2.66; 7.59) 107 (80.0; 143) 96% Ҩ (p<0.001) 
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Study design: A randomized, controlled, 3 arms crossover clinical study with at least 
5 days wash-out between the study periods, was performed in HV (male and female, 
aged 18-45): DAV132 (7.675g), uncoated activated charcoal (FAC) and Control (Evian® 
water). 500 mg amoxicillin (Amoxicillin-Ratiopharm 500 mg Filmtablette® Ratiopharm, 
Ulm, Germany) and 25 mg sulfasalazine (Azulfidine®, Pharmacia/Pfizer, Germany) 
were given orally as probe medications concomitantly with the study products at the 
time zero (t=0). The study was approved by the Independent EC of the University 
Medicine of Greifswald and by the German Federal Department of Drugs and 
Medicinal Products (BfArM). The study was registered by EudraCT (2012-004055-37) 
and performed according to the GCP. 
Bio-analysis: Amoxicillin and sulfapyridine were quantified in human plasma using 
validated GC-MS/MS assays under the conditions of the Good Laboratory Practice 
(GLP). In samples with more than 50% of the values below the limit of quantification 
(LOQ), no statistical data are given. In samples with more than 50% of the data > 
LOQ, geometric mean values and deviations were calculated  using the respective 
LOQ/2 values (50 ng/mL for amoxicillin and 0.25 ng/mL for sulfapyridine). Cmax and 
Tmax were taken from the concentration-time curves. The area under the curve was 
assessed up to the last sampling time at which the concentration exceeds the LOQ 
(AUC0-96) using the trapezoidal method. Terminal elimination half-life (T½) was 
assessed by log-linear regression analysis of the terminal slope. Data are presented 
as statistical geometric means with standard deviations. 
Statistical analysis: 3 hypotheses have been made: (1) reduction of sulfapyridine 
AUC(0-96) by at least 70% in DAV132 arm compared to control; (2) no influence of 
DAV132 on the amoxicillin AUC(0-96) as compared to the control within bioequivalence 
range (0.80-1.25); (3) reduction of sulfapyridine and amoxicillin AUC(0-96) by at least 
70% in FAC arm compared to the control. The sample size (N=18) was sufficient to 
assume statistical power of at least 80% for all hypotheses. Intra-subject coefficients 
of variations did not exceed 20% for sulfapyridine and 27.4% for amoxicillin [5,6]. 

The results of this study show that: 
Å The PK characteristics of amoxicillin and sulfapyridine attest 
that they must have been respectively absorbed in the 
duodenum-jejunum and the proximal colon, as reported in the 
literature. 
Å DAV132 efficiently released its adsorbent in the distal part of 
the small intestine (ileum) or in the caecum, where it is able to 
adsorb molecules without interfering with their absorption in 
the proximal small intestine.  
Å 4 doses of DAV132 given within 24h are well tolerated. 

 

DAV132 can be given with molecules absorbed in the proximal 
small intestine, such as antibiotics, oral contraceptives  without 
affecting their plasma PK in a clinically relevant manner.  
 

The further clinical development of DAV132 will allow to 
demonstrate:   
Å The ability of DAV132 to prevent the side effects of systemic 
antibiotic treatments on the gut flora, such as the emergence 
and dissemination of resistance, and the onset of C. difficile 
associated diarrhea.  
Å The safe administration of DAV132 with concomitant orally-
administered drugs. 

 

18 HV (10/8 M/F; 20-37 y; BMI: 19.1-27.0 kg/m2) were included from Feb to Apr 2013.   
 

None reported AE were related or possibly related to DAV132. One female subject had inter-menstrual 
bleeding in period receiving FAC and oral contraceptive: this event was possibly related to FAC. Inter-
menstrual bleeding is a known adverse effect of activated charcoal when simultaneously administered 
with oral contraceptives [7].  

OBJECTIVES 
The objective of this first study in man (DAV132-CL-
1001) was to demonstrate the site-specific delivery of 
the adsorbent from DAV132. To this end, we 
undertook a pharmacokinetic study in which DAV132 
was co-administered orally to healthy volunteers (HV) 
with two probe drugs: (i) amoxicillin which is adsorbed 

RESULTS 

proximally in the small intestine, and (ii) sulfasalazine, in which the azo bond linking sulfapyridine to 5-
aminosalicylic acid is cleaved by enzymes produced in the caecum by the commensal flora leading to 
the rapid absorption of sulfapyridine in the large intestine. 
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Adsorbent, specifically selected to adsorb a 
wide range of antibiotics 

External coating with pH-dependent enteric 
polymer 


