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• D-PLEX100 is a locally applied, extended-release doxycycline designed to provide sustained and 
controlled drug release over a period of 30 days at the targeted surgical incision site, ensuring 
sufficient local antibiotic exposure. 

• Although systemic perioperative antibiotics are routinely administered as part of standard 
prophylaxis, this approach has inherent limitations, including the potential of suboptimal 
antibiotic exposure at the surgical wound site and disruption of the host microbiome.

• The SHIELD II study was a phase 3 clinical trial that assessed the efficacy and safety of D-PLEX100 
administered concomitantly with the standard of care (SOC), compared to a SOC-treated 
control arm, in prevention of post-abdominal surgery incisional infection.1

• This data presents the doxycycline pharmacokinetic (PK) profile following local incisional 
application of D-PLEX100 in subjects enrolled in the SHIELD II Phase 3 clinical trial to confirm the 
extended-release profile and better assess the systemic exposure.2

Demographics
• Twenty-nine eligible adult subjects provided plasma doxycycline concentrations: 23 subjects 

provided PK samples at nine timepoints and six subjects provided 6-8 PK samples. 
• The demographic characteristics are summarized in Table 1.
Pharmacokinetics 
The mean (SD) doxycycline concentration time profile is shown in Figure 1 and PK parameters of 
doxycycline are summarized in Table 2.
• The highest median doxycycline levels were detected between Day 2 to Day 5 (48 to 120 hours) 

with mean Cmax level of 84.8 ng/mL (73.5 ng/mL geometric mean) at 72.5 hours.
• The geometric mean (CV) of key PK parameters were as follows: Cmax of 73.5 (58.9) ng/mL, 

AUClast of 20,616 (101) h*ng/mL, t1/2 of 165 (43.4) h, CL/F of 7.03 (69.9) L/h, and Vd/F of 1675 
(59.0) L. The median (min-max) tmax and tlast were 72.5 (45.5-402) h and 763 (114-1458) h, 
respectively. 

• The inter-subject variability in Cmax and AUClast was moderate to high, with geometric CVs 
ranging from 59 to 101%.

• D-PLEX100 appears to continually release doxycycline over approximately 30 days (median tlast 
763 hours post dose). At the last sampling timepoint (60 days post-dose), doxycycline 
concentrations remained quantifiable but very low in 12 subjects of the 29 subjects.

• SHIELD II was prospective, multinational, multicenter, randomized, controlled, two-arm, double 
blind study. The PK profile of doxycycline was evaluated from 29 subjects.

• All subjects that provided PK samples received 3 vials of D-PLEX100 (total of 15 g of D‐PLEX100 
contains 163.8 mg doxycycline free base).

• To enable the characterization of doxycycline plasma PK parameters, blood samples were 
collected at the following timepoints: pre D‐PLEX100 application, 2-4, 24, 48, 72 hours, and on 
Days 5, 14, 30 and 60 post D‐PLEX100 application.

• The following PK parameters were determined: Cmax: maximum observed concentration; tmax: 
the time at which Cmax was observed; AUClast: area under the concentration-time curve from 
time 0 to the time of the last quantifiable concentration before the next dose; Clast: last 
quantifiable concentration; tlast: the time at which Clast was observed; AUCinf: area under the 
concentration-time curve from time 0 extrapolated to infinity; λz: terminal elimination rate 
constant; t½: terminal elimination half-life; CL/F: apparent total body clearance calculated as 
dose/AUCinf; Vd/F: apparent total volume of distribution calculated as (CL/F)/λz

• Plasma samples were analyzed for doxycycline concentrations in human plasma using a 
validated liquid chromatography with tandem mass spectrometry (LC-MS/MS) method.3 The 
validated assay range for doxycycline in human plasma was 0.300 – 300 ng/mL.4
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BACKGROUND

RESULTS

METHODS

CONCLUSION

• PK analysis of the SHIELD II population confirms that D-PLEX₁₀₀ 
maintains negligible systemic concentrations of doxycycline, 
consistently remaining below 100 ng/mL.  This profile 
represents a profound reduction in systemic exposure compared 
to oral administration, where Cmax levels are approximately 16 
to 26 times higher (1,613.3 ng/mL for 100 mg5 and 2,600 ng/mL 
for 200 mg6 doses).

• The observed tlast of 763 hours (approximately 30 days) confirms 
the extended release of doxycycline from the encapsulation 
matrix as intended at the surgical incision site. 

• The combination of low systemic exposure (Cmax) and prolonged 
tlast supports a continuous doxycycline release over 30 days, 
consistent with the D-PLEX100 safety profile7,8 in SSI prevention.

Variable/Category
Overall
 (N=29)

Age (Years) 
Mean (SD) 65.1 (11.2)
Min-Max 35 - 83

Sex, n (%)
Male 16 (55)
Female 13 (45)

Race, n (%) 
White 29 (100)
Other 0

Weight (kg) 
Mean (SD) 77.9 (13.3)
Min-Max 40.0 - 102.0

BMI (kg/m2) 
Mean (SD) 26.1 (4.2)
Min-Max 14.7 - 33.5

Abbreviations: BMI = Body mass index; Max: maximum; Min: minimum; N = number of subjects in safety population; n = 
number of subjects in specific category; SD = Standard deviation.

Table 1. Demographic characteristics

Table 2. Geometric mean (%CV) of plasma doxycycline

Parameter (unit)* Doxycycline

Cmax (ng/mL) (n = 29) 73.5 (58.9)
tmax (h) (n = 29) 72.5 (45.5 - 402)
tlast (h) (n = 29) 763 (114 - 1458)

AUC(last) (h*ng/mL) (n = 29) 20616 (101)
AUC(inf) (h*ng/mL) (n = 14) 23311 (69.9)

t1/2 (h) (n = 14) 165 (43.4)
CL/F (L/h) (n = 14) 7.03 (69.9)

Vz/F (L) (n = 14) 1675 (59.0)
*Geometric mean values (%CV) are shown for all parameters except Tmax and Tlast, for which the median (min-max) is 
provided.
Abbreviations: AUC(last): area under the plasma concentration-time curve from time 0 to the last measurable 
concentration;  AUC(inf): area under the plasma concentration-time curve from time 0 extrapolated to infinity; CL/F: apparent 
clearance; Cmax: maximum observed plasma drug concentration; CV: coefficient of variation; Tlast: time of last measurable 
concentration; Tmax: time of maximum observed concentration; t1/2: apparent terminal elimination half-life; Vz/F: apparent 
volume of distribution.

Note: The t1/2, AUCinf, CL/F and Vd/F were determined for 14 of the 29 subjects as their profiles lacked the minimum of three 
quantifiable data points following Cmax to calculate λz. Inter-subject variability for these parameters was moderate, with 
geometric CVs ranging from 43 to 70%.

Figure 1. Mean (+ standard deviation) Doxycycline versus Time Concentration Profile

Semi-logarithmic scale           
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