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To investigate the safety and effectiveness of the new product tap ioca derivative-based peritoneal dialysis

flu id (PDF) compared to corn derivative-based PDF and standard g lucose-based PDF, in-vitro and in-vivo toxic ity as 
well as ex-vivo flu id shift were studied. The in-vivo cytotoxic ity using LDH assay, ce ll proliferation, and cell death were  
assessed in d ifferent ce ll cultures, includ ing primary human mésothélial peritoneal ce lls (HMPCs), fib rob las t cell line, 
and peripheral mononuclear cells. A fter the ce lls exposure to various PDFs, the apopto tic and necrotic fib rob las t and 
PBMC were labeled with Annexin v /p rop id ium  Iodide and counted by FACS Calibur Flow Cytometer. V iability and 
proliferation of fib rob last and PBMC were assessed by MTT assay. Bal/C m ice were subjected to da ily injection with 1) 
in tra-peritoneal (IP) route of 20% tap ioca-based PDF 2) intravenously (IV) route of 15%TPDF at dosage of 5 and 10 
mL/kg 3) IP and IV routes of 0.9% normal saline served as controls. A fter 14-day injections, m ice were sacrificed for 
gross patho logy and histology examinations. The ex-vivo e ffectiveness study was experim ented by filling various 
PDFs into 10 kDa cut-off ce llophane bags p laced in water & plasma containers. Mass changes of the bags were 
measured and ca lcu la ted. The HPLC was also performed to de tec t the starch derivatives inside and outside the bag. 
The mathematic formulation and computer-s imulation were proposed to im itate the flu id flux across the membrane. 
7.5% tap ioca-based pull larger amount o f flu id but slower rate of flux compared to the g lucose-based PDF; however, it 
dragged slightly h igher amount but equivocal rate compared to the corn-based PDF. Besides co llo id osmotic 
pressure, the diffusion of small molecule also affected the flu id shift. A  mathematical model also confirm ed this 
phenomenon. HMPC were more venerable to injure w ith PDF compared to fib rob las t and mononuclear cells. 
Treatments w ith tap ioca- and corned-based PDFs yie lded be tter ce ll preservation in terms of morphology, 
proliferation, and cell death, a lthough the higher dosage of tap ioca-based PDF (15%) were used, com pared to 
g lucose-based PDF. No sign ificant clin ica l parameters, we ight reduction, and animal lost were de tec ted . Moreover, 
the gross pa tho logy and h isto logy y ie lded no sign ificant abnormalities compared to control group. เท conclusion, 
tap ioca-based and corned-based PDF have sim ilar flu id recru itment and ce llu lar preservation effects but are superior 
to conventional g lucose PDF in terms of safety and efficacy. Usage of tap ioca-based solution seems to be possib le in 
the c lin ical p ractice as a po lyg lucose PDF.
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LIST OF A B B R E V IA T IO N S

AGE Advanced glycation end-products
ANOVA Analysis was performed with a two-way analysis of
APD Automated peritoneal dialysis
BUN Blood urea nitrogen
CAPD Continuous ambulatory peritoneal dialysis
CCPD Continuous cyclic peritoneal dialysis
CPDF Corn derivative-based peritoneal dialysis fluid
CKD Chronic kidney disease
Da, kDa Daltons, kilo Daltons
D/P Dialysate to plasma concentration ratio
ESRD End-stage renal disease
FBS Fetal bovine serum
FCS Fetal calf serum
GDP Glucose degradation product
GFR Glomerular filtration rate
GPDF Glucose-based peritoneal dialysis fluid
HD Hemodialysis
HMW High molecular weight
HPMC Human peritoneal mésothélial cells
IP Intra-peritoneal
IV Intravenous
KT Kidney transplantation
LMW Low molecular weight
LDH Lactate dehydrogenous
Mn Number average molecular weight
Mw W eight average molecular weight
NRRF Non-residual renal function
PBMC Peripheral blood mononuclear cells



Mw W eight average molecular weight
NRRF Non-residual renal function
PBMC Peripheral blood mononuclear cells
PBS Phosphate buffer solution
PD Peritoneal dialysis
PDF Peritoneal dialysis fluid
PET Peritoneal equilibration test
RRF Residual renal function
RT Room temperature
RRT Renal replacement therapies
TPDF Tapioca derivative based peritoneal dialysis fluid
UF Ultrafiltration
UFF Ultrafiltration failure
VEGF Vascular endothelial growth factor
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