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g goote] Fojrt g F Atk AHHA Y
€ HAdME By J15RA7F Fasch Bu &4
9 ddeze NEAQ Budgal P RAY &
Heje] AHEE & 4 A 19809 29 He B
ool BixE 2%y (connectology)e] kst &
A 2 RNEG BasHn g @4 Qe mH
Hog AMEm gle Bu £ AL osmotic agent
E I=FE AL buffer2E AAEE $43 5
Mooz oy 7kx) Held PA FHFsg. BoE
A gl Eure Az oF 3000 ElEgE 2o e
Bopedde] &Mooz wZEd ol A
ol feistA] ke EAde] Fr)Hoz »39 u

Zejo] AME FU BAAT 34 A7t AgF =
Aye] e st Awp At )

1. B 9B~ BHH

o dHA FAA AHEL AN (interstitial
fluid)®] F4AEH FAMElok Y. 2599 "L
FHELR e BEERAYL 1¥R9 ¥EY
(1.36-3.86 gm/dL), && 4%¢ (364-485 mOsm/
L), ¥& pH (52-55), & IANEE (35-40 mmol/
L) 522 3dde 7442 Zo| ttad}t (Table
D. & F4d0] Hupeds goy)e 7He g
B A FHdd EAste ¥R TEge
TGF-89 A& doA Euto H&32 oz
O gudo] n%Ee Tl x25W u|Easte
¥k (non-enzymatic chemical reaction)2.2 gly-
cationo] ¥ojutu o] AU rearrangementol
o8] Amadori product’t A71W $37h Auwy
cross-linkingoll  ¢J8ted  nH|71YAHQ AGEs (ad-
vanced glycation end products)7} A4 WA iy
Aol #2249 Jejy Wy} Yoltm HE @
AeE dozid Huto]l u¥Ee TEYFL g8
FAY =2 o B9 AGEs7} ¥A4HT ¥
Fage] SR, Erde #4e THY da

Table 1. Bio-incompatible Components in Conventional Solutions and New Solutions

Bio-incompatible components
in conventional solutions

Alternatives (New solution)

Glucose (%) 1.36-3.86

GDPs” High Dual chamber bags

Lactate (mM) 35-40

Hyperosmolality 350-550 Icodextrin
(mOsm/kg)

pH 52-55 Dual chamber bags

Glucose-free solutions : icodextrin, aminoacid solution, glycerol®, peptides'

Bicarbonate/lactate, bicarbonate, pyruvate'

'GDPs : glucose degradation products

"Glycerol, peptides and pyruvate-buffered solutions are commercially not available.
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234 ¥ 5@ Fo #YE 2T FHUNE (gl
cose degradation products: ©13t GDP)& EoA ¥
of AH SA4E 7Hd B opz AGEsel A4
& 23 N2, 2293 499 da5HFAN B
Ast= GDPE Z9|7] st FAde ¥ pHE
SAs=d B9 A 9% ¥e pHE MEU
Mg goA B FHAEst B dAAEe
7%5e Fojmag e,

2. HIZEE SeHRMY (glucose-free

peritoneal dialysis solution)

TEge Ao tAstn st AEt] BAH
oy} &AM osmotic agent® LRFL BT
o] AHgslo] g, 2y FAde] nXEFLE A
esaEe] dg 7HA sidez B &3& F
mal ojyzt B4 F 60%WA 80%7 AN 8T
oz F5H0 o8 7HA gAd FEEE Aol
gk Beld F4HE TEDES 99 E3AAY
129 WA 34%o) BaaAT v, =7 Wy, 29
s0¥82 2 aX¥Z 59 WY FAEE 4o
& Qop?. x5ge] oF o4 sHA FAEE Wt
g5t A $az g8 A nEEg EFE
osmotic agent® Al¥EolA grh dA 4FAA A
g 39 nzEg FEEMdozE polyglucosed]
icodextrin® ofulxAt Sefo] U AlY FU 4L
2% glycerol £ dipeptide £ % °ld HIEE
o BAe Eggde] gtk EET F3 (glucose
load)& Z0)7] $i3td NEEG EAH E=FE &
e SAEE AY Fol stk

1) Icodextrin &%

Icodextrin® BF Aol 165000 ETETF F%
A (glucose polymer)2 HEQ ZtsEsidl < A
Ko ggs 27)e 8nFHIE &4 & &
Eaed AR 8% oNE Bx}pako] 1,638 A
45000 Dalton2.2 FA AFANAR 20%6HA 35%
M F4HEE 3 16AAA A&HA A7t 7
sa® ¥eg $i FMde] FARFA AF (oy-
stalloid osmosis)ol o3 & @dH A7I=H
uhs] icodextrin §94& @AAE (colloid osmosis)
g goslm = YZAE FH olay] Hgd”
wuto] £34o] Z7HE 83 (high transporter)A
= adHor A% stk F4d ExXT FY

A= ¥R o-amylased] $l& maltose, malto-
triose, maltotetraose2 ## 51 (icodextrin degra-
dation products) #FH o2 %39 maltased] <3}
Baslo] TEGo] HAY 29 Fe Bpoz wWiAd
AcH® g2 (g TEZ FEAS maltosed] F
He war] et 8% 139 ASFT P, Icodex-
trin £ A5¢te ¥R FUF 285 mOsmkg
ol pHE 52uiA] 5.6°]th Icodextrin $4& ¥X&
22 ##3x &3 GDPY FE7t EET SHRT
Yol GDPS AGEsol <13 Edel 371Hd &34
Zo|nf? 2 yxt RAdo) st TGF-£9 24
cg 7ZaAA Eedgss Atz 8o
MIDAS 93t (The Muiticenter Study of Icodex-
trin in CAPD)ol ¢}8H% 75% icodextrin &§& 8
W= 12417 A o 386%EED SAKT T
ojgbako] WAL HzHtin FP. AAZ I}
A @B o §4& AgEd NedEEE
2N A% dFAL £ Ae Aoz BusH: Y
B g8 gsolvent drag®Z 8 2-microglobulin®] A
AR 27407 4 Aoz Buslm AP lcodex-
trin®] EFgonE WMEANY FFY EHEE B
& gk mEwde ¥EE 101% (E=2F 89 A
£ 46%) AEZ F2 A 3FUol vehtu &6t
o, wulge] Uebdth Hwy AshA] @& wxoR
icodextring ZXad Ad8g®. sty Hug
(chemical peritonitis)o]vt #¥14 B4 (hypersen-
sitivity peritonitis) 22 3% icodextrindl &%
Bgy Bode Zdz nadn Ao

2) oiojidhE@ey

olu)xcAbe EAtgo] 75WA| 204 Daltonos ¥
guo e ARAFY &30 £k wEA FF
of ¢}% ¥WE$ (weight percentage)= HtE o o}
nleAlgdle] BRAEREEE B TR EETD
gopt oit?. ey ojujxAte] AREo] o2
B2 EAE) dEd BRdMe FFEEE XTET
B ozt WE Bojrk @A ALEHI Qe 11% o
mrAgde 15% g4 ke FFRaHE
AAH® pH 622 EEFHIEY g1 TGS @
8312 ol GDPSl AAol §ich wek & pHS}
glucose R GDPell oj& Bute] &3¢ 24 &+ AN
AGEs®] A4 29 ¢ ozn AAJIGH T, o)
2 dAFolr ofmxat goe wwlde] HFHRFOE
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AT Pz JEFEY 31 Ego] =
Ro2 Busu Yo, opnwit gAg Argsiw
BUNS®l 353 33 Al 430 dojupmz 9o
13] 2] 23]2 A}go] Aggc)

3) Glycerol

Glycerol2 ¥x=wo] &dd dAEIE d7Ho]
St FYT osmotic agentolth, Bl (92D)e ¥
E% (180D)9] vy Eg e Rxoy ErFEAE
O 5 HFEAFEE /HATh 1.4% glycerol £919)
PR RE 25% EEFEAT FAMET. Glye
erol 84 BHFPow ¥rdodur e =g
E AHgo] JhssiAet e BAlg gRo 44w
7h et 2% AFIAF (calorie intake) & L ETL
A3} v)&3t Glycerol $4¢ Algad Sny @
AAA =D F44 (glucose homeostasis)o] &3
Hu Jd&deTFe #F2gd gy uxme
glycerol &4& AR FAoA glycerole] B2%%
Z7F2 hyperosmolar syndrome® ZHP®, ==z
Arloel A A B7] AFol W2w glycerol £
< WAZ P71 AL x Bxe) AsEgH g
U 3oz kdd R P qgages =
2 AMEHE 14% glycerol £9& AFx7)9) =&
HFEA i Aofago] 2rlal=n B3 A8
R 1INZe o] @ape] Adth, eyt 147k b
glycerol& WM& &x2 F5uo] AEdas} zast
A do &, 425% E=F o)y Hols A g
& D/Psodxum (dialysate-to-plasma ratio for so-
dium)®} dip°] glycerol £ AHF Z7)o] Uehin
ol glyceroldl &3 ol stoll:= water channel®] %
23 AR, A% HHE Zoj3 Gy
9 2HE& 98d ol A3 glycerold] E§t-go)
ol AFHo|A o FF FTrge o 2o}
o &4e £007] f%ld A48 & 98 Aoz
7]]:}]%5}—17'40).

4) Peptides

obl et 2707 AgE dipeptide= o}ujimAlo) wj
sl Fule] BAIFE 74A FSSEst k3 By
AN ZteRaEe olnlxale MAYsEE 2%
oo dod & gom ofnxagdol Ajgo
2 dojue JL4EHY sHe g ¢ Qo
Short-chain polypeptides ¥ F49 (¥7F 2z}
857D) 9 A% AAdHE dos)m wr)zhe

oA YAHoR hAFre] Hud up QR

5) HIZ=E &8 BMY (mixture of

glucose-free solution)

(1) 1.36% ¥x3/75% icodextrin

3 pore theoryE ol&3 ZFE AEH oM
colloid (7.5% icodextrin)®} crystalloid (1.36% ¥ %
3) £4Y EFE FEF 2089 AAY 2 o &
244 Aoz AFAUTY. 24 JHATINE &
F84L colloid9} crystalloid osmotic phase’} &%
d @At A AR gojeinzgo] 2riEgnt
g} WA o)9) e EFLAY AL TEE
FEAd & HEF FTED (high glucose expo-
sure)®] AR&-& ZFolm 7|7k A Fo| Algd
AE Ao FuHH,

(2) 0.6% amino acid/1.4% glycerol

obxt#} glycerol single bagol ¥ o 3
I whg glo] AW ALEBHNA carame-
lization°|t} Maillard browning& 927)2] ¢t}
0.6% amino acid/1.4% glycerol T8N i
o8 Y oty FE (FEFE ofujxA g
9 FEE LI%E oluxailtel o3 ¥FarWie
Bed dAkd AFE B2 $ dw a%Ee glye
eroll 9% hyperosmolar syndromeg e 4= 9
o] 842 225% Tr golm 2 oko] #he
ARE dosy ofmliwitd o3 FgAele] B
glycerolofl 9% FojAl ZHE Vel How sgw
o,

3. Low GDP solution

X293 §7 GDPE EudAte) 74 Zas 9
o2 AztHn gk, GDPE: APHoz Huzy
MES 715 ASANAYY ojxx oz Frgsial
=9 34L& FANA B NesE fuss A
L2 A A’ ® =g GDPY el methyl-
glyoxal& 9] BoZaAgE WAy NAY
#3745 #¥d 438949 Vascular Endothelial
Growth Factor (VEGF)9 44< 233ty g
A A9, VEGFY 37h= 889 358 2744
711 AMEEE P43l PR HE Joy|=
Ulo] A H2 FEAPN ENAY GDPE A
& dAste dow gdAzm ¥, Ty g9
& oFF & pHAlA gaEsq GDPY S
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#4433 9 = dual-chamber bag system
(Physioneal®, buffer-bicarbonate/lactate, Baxter;
Stay—Safe® Balance, buffer—lactate, FMC; Bicave-
ra®, buffer-bicarbonate, FMC; Gambrosol Trio®,
buffer-lactate, Gambro)o] Hooll o7 EEFAE
Aol EAE Utk (Table 2). E4&5HACA
GDP9 A& Zol7] Y3l dual-chamber % &
Zo|= A4 (pH 28-32)9) %% EEFEYo] 3l
3 wRelE e Q¥ buffer7t B0l 8l
dual-chamber®& &3t H7H Ao FA4E #9A €
oV, ggaddlA GDP7E HE& TGS ALEEE
2oz A¥e Rujet tiate] HE (marker of me-
sothelial cell mass/tumover)& ¢ 4 3l& CAIZS
7} Asstn 93¢ HEAE 2ole hyaluronic acid
7} 7Aaste] BeEuAE EE= FHAE} HEY
£4e 29 £ A2 Aoz 4HT QY

4. Buffer

et AHez s JE buffers bicar-
bonateo|th. 2t} FA A bicarbonate® 45l
v AAstE BA4o)A calcium carbonate® H A=)
2o A28 £ 999 28y dual-chamber bag
o)A bicarbonate$} calcium® ¥ F A Bol
w}#} 443 bicarbonate && bicarbonate/lactate
Eggde AHgo) 7HsatA IQAP’. Bicarbonate
£o8& animal infusion modelolX Eu FHAE2
ez po F BT JANFAN B 7
$2)8% peritoneal macrophaged] 715 23

28 AHeg AP P, Pyruvateg buffer2 At
23 gde e pH (G5YE ETF3I peritoneal
macrophagett FHM Tl g HAo] lactate Rt}
ofairta mamsla e

5. #7MMl (additives, Table 3)

1) Hyaluronan

AAe] hEE FHo| EA8: hyaluronand
gt M FHMEYG HAFEAEANA TEojn
7 hyaluronane Butgddx Frtstn wAd|SE
e uehfEs ¥AA (marker for peritoneal in-
flammation)2 A2 Long polysaccharide
chain®) hyaluronan® 3¢ Xfol F8¢ A4LE
s oA 2o FHYe FANARY. FEA
YollA FA Ao H¥7tE hyaluronane B3 FE4
%<4 (peritoneal fluid absorption)& ZAAA 4
qig Z/MNAN TR ® Bure ¢FuHE FAAY
o] Hutel 7|58 BAEH E €da 9
606 Fhate] U 6AI AF AT (single, 6
hour dwell study)dlXE SEF B8 JAAT
2244 BEd EARE {3 e
7t Aoz Jedt®, olul #RHA7] (sam-
ple size)7t UE- ZFolM (n=12) BAH2EZ {48
Z718 Holx BE R ol ¥ divdy A7 B
717ve] A7 gay AoE Hztgd

2) Sulodexide

Dermatan sulfate (80%)¢} heparin (20%6)2] &%
B¢l sulodexider #gnz43 A HRE43 %

_!i‘_
X
=

=

s

=
sl= Aoz Jeht Huto] dtolr|AE 3HANE F AL HLL A= glycosaminoglycanol i,
Table 2. Low GDP Solutions : Commercially Available Dual Chamber Bags
Conventional t t : § . "
. Balance Gambrosol Physioneal Bicavera
Compositions Lo% 2% 15% Trio 15% 1.5% 15%
pH 5.2-55 5.2-55 7.0 6.0 7.0-74 74
Lactate (mM) 35-40 35-40 35 41 15 -
Bicarbonate (mM) - - - - 25
GDPs® (M)
3-Deoxyglucosone 172 324 42 42
Acetaldehyde 97 138 <2 <2 <2
Formaldehyde <3 4.3 <3 <3 <3
Methylglyoxal 58 99 <1 <1 <1

*GDPs : glucose degradation @Products, "Balance : Stay-Safe Balance® Fresenius Medical Care, "Gambrosol

Trio®: Gambro, *Physioneal®:

Baxter Healthcare, 'Bicavera®: Fresenius Medical Care
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Table 3. Dialysate Additives

Additives Property Effect
Hyaluronan Long single-chain negatively 1 Ultrafiltration
charged polysaccharide : | Peritoneal inflammation
| tissue hydraulic permeability Preserved peritoneal membrane function
Sulodexide Mixture of heparin and 1 Peritoneal solute removal
dermatan sulfate | Peritoneal protein loss
ANP’ Vasoactive peptide 1 Peritoneal fluid and solute removal
Procysteine® Cysteine prodrug ? Peritoneal membrane resistance to the acute
toxicity of free radicals and long-term toxicity
of glucose
Phlorizin Glucose transporter inhibitor | Glucose absorption

*ANP : atrial natriuretic peptide, "Procysteine : L-2-oxothiazolidine-4-carboxylate

1679 &g ddoez F 30¢79 dFlA sulo
dexidet D/Purea®t D/Pcr (dialysate-to-plasma
ratio for urea and creatinine)& Z7/}A7)m B0
2o dld 248 ZAANA BRRENY 588 &
ol Aoz Rugy Ygv,

3) Atrial natriuretic peptide (ANP)

ANPE o|xz-g3 da38Fa74E Ad peptide
2 ZA8#9] d94-g (capillary filtration rate)& 2
7T geA Aok A& HAdx ANPE
AoFAtetd BuRAdM ARG $39 Jag
ol F7tEl3 wdFe] Frtsittn I, Hulmq
o ANPE #H7leld £89 Y=ae 53 F59 B
GxzHoze] FFUt it @9d3s ZsEn
¥, BAUe 223 F471 95 o] AL ANP
7b X Al BAS il Aoz 2y
T 9o

4) Procysteine

(L-2-oxothiazolidine-4-carboxylate)

Procysteine 849 cysteine ATFEAZ HX
HE HA o1F3ld cysteineoz A¥HR AJY
cysteine> M X glutathione€ ZF7MA7Ith 271%
A2 glutathionee F23 UUA a3 Eae
e S WA @& £ gk AX WG Gl
Procysteine free radicals® TEWo] o§ HEE
oz Bu ZuA¥g nsstu® 24 9
5454 X 472 FAF Procysteinee ¥
% glutathione®] FEE Eolm E9EN 3zl 3
Hibs s SV F 9 Rez ¥ZEA”. Lipo-
polysaccharide2 HedE a3 why Hoey x

FEDAA FNdo A7 procysteine Huhol
HFoh ABEAYH S = Aoz Y} Bl
¢t EHe B3 E 93l A18E ¢ Yg Aoz 7
EH%E}-’IO).

5) Phlorizin

EFuAEe ¥5G 445 (GLUT1, GLUTS3,
SGLTD7F A3k o] HZ #3A olg ge x
E% FEAS0] BuRAHA EEFe oo @y
Ao AZAY”. Txg $449 AALY phlo-
rizing FAYo HAslsA TEDY F40l gasn
oo 7rt Frhgoel Ruso grt?,

<! =

HZ ddellA AHgo] 71538A E dual-chamber
bag system< bicarbonate buffer& %83 =49
pHS 833] 2olzx GDPY =2 AAHFAHS &
AN F A =AU E=F icodextring A3} ofn)
A &4} Te HEEG FMde) xlgog ¥
Bl e =28 Folx F9d3 BA (icodextrin)
% FEAx A (PN E AND 5 YA
HA. o|s} o] MAHFAol FAE FAoel 2}
& BRNY JeAELE FHANY Aoz Ay
ok H7H7E dE RN AR QAN AMe
ol 7bed AL oA FF TN HEHL
2 Bt &g 9] Yt A" 4 e A
o2 7igigd
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