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WEINTVE Y 72 ZIFMHL ORI L 5 &,
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EHITONTE 720, REZICEMEI N TV,
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Table 1 Preparation of additive solutions (ml)
M-sol Sol-1 Sol-2 Sol-3
SOLACET-F 500 0 0 0
Veen-D 0 500 0 0
MEYLON 35 40 0 0
ACD-A 85 150 5 15
Diluted MEDIJECT-Mg * 50 0 0 0
Saline 0 0 500 0
WU RS 3 0 0 0 500
Distilled Water 0 500 0 0

Total 670 1,190 505 515

* 460 ml Distilled Water + 20 ml MEDIJECT-Mg

340ml OFITI DM 2 F L7z, & 05 (2,340g, 10
min) b {& % Sepacell PLX (Asahi Medical Co., Ltd. )
12 &Y JIEkERZ: L7 b @ % platelet rich plsma (PRP)
L7 PRPZ 455 L, R A L7 4 YEOMEN
2 (KBP-600CP, Kawasumi Laboratories, Inc.) H T
Ve BB IR £ T oKy 20 R, 22°C THRE 9 (50~60
cycles/min) P47 L7z,

Mm/MMRO %

45553 L7 PRP 22N 1 4872 1 12 100ml O Pk
B EZ AL, & (1,960g, 10min) Z47\v, 48
AF Yy FERAWT EEEZ RS ZITREL, BU120
ml OFHFEHEZ RN L 72, F otk 96 ke, 22T <
e RAFEL 7.

EBRENTA -2 —DHIE

/R & SE3MZSRE (MPV) (& H BBk 547
1 (Sysmex XE-2100) TilllzE L7z. MPV Ol
1%, PRP # 7212 W/R-PC 100ul \= I 0> L4 900ul # 7
MmL7zbozMEHY 7 ve Lz pH B X OIS
A5 EE BB A R 5T 36E (248 pH/blood gas ana-
lyzer, Chiron diagnostics Ltd., Essex, UK. )12 & ) il
L7z BEEERRIE, WEY Y T VIZa g —57r (i
JiE 20ug/ml) EHALA VT A (RARHEE 33mM) %
wimy, /ML (MCM HEMA TRACER 313M,
MCMEDICALInc.) ZHWCTHZELZ. 35—,
(Horse tendon collagen) ¥ 25— ) —Y = v b
A2 (Nycomed Pharma GmbH, Munich, Germany)
RV BEEY a v 7 s (%HSR) B & Tl
BOERE (%Disk) (ZHHEIZ I DMELZ. PEL I F >
PPkl E X Hagberg O P ICHE - 72, MV/IME
% PE Bk P CD62P $ifk B X O FITC £ #% $t CD61
pukcHfml, 7a—44 b A —%— (LSR, Becton-
Dickinson, San Jose, CA) Z W CillE L7z, Bfta >

Fa—)L & LT PE #Ei#kbi~ ™~ 2 1gG Hifks X O° FITC
L~ T A 1gGPUR % M L7z, PUiKIZ BD bioscience-
Pharmingen (San Jose, CA) 2»SBEA L7z, & v %2
% & 1X BCA protein Assay Reagent Kit (PIERCE, IL,
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Table 2 Composition of additive solutions (mM)

M-sol Sol-1 Sol-2 Sol-3
Sodium chloride 77 431 152 133
Potassium chloride 30 1.7 0 0
Magnesium sulfate 16 0 0 0
Sodium bicarbonate 44 28 0 0
Glucose 15 132 121 14.3
Sodium acetate 21 18.8 0 0
Sodium citrate 108 943 0.74 2.18
Citric Acid 43 4.80 0.38 111
Sodium phosphate 0 0 0 11.0
Calcium chloride 1.0 0.8 — 0

USA) F3EMRIIEEIC I DELZ. Zva—A
BLOHAEBOEEIZZVa— X CIL 7+ A 72— (Wako
Pure Chemical Industries, LTD. ) B X U7 % 35— LA
(Kyowa Medex Co., Ltd. ) 12X D EH L 7.

M-sol D{RTE

M-sol (1 600ml) ZRVUF L 74 >~ (PO) DMK
28w 77 (KBP-1000CP, Kawasumi Laboratories, Inc. )
F 23k = (PVC) B,y v 77 (KBP-1000
C, Kawasumi Laboratories, Inc. ) {Z{EAL, /Yy
FHOIT—EWRLPZFREN 72, ZOMHE Ny
TRELIITNVIZEELLE (93V v, ALJ, &
FEHAM)ICAN, NFa2—23Y—NL, 4C T3 HH
], HEORA L7

TERE R A

SOLACETF (NaCl 3.0g, KCl0.15g, CaCl, - 2H.0
0.1g, CH:;COONa - 3H,O 1.9g in 500ml ; TERUMO
Corporation), Veen-D (Glucose 25.0g, NaCl 3.0g, KClI
0.15g, CaCl; - 2H,0 0.1g, CH;COONa - 3H,O 19¢g in
500ml ; Nikken Chemicals Co., Ltd. ), MEYLON (Na-
HCO; 7%, Otsuka Pharmaceutical Co., Ltd. ), ACD-
A (NayCeH;0; 2H:0 2.20%, CsHsO; H:0 0.8%, Glucose
2.20% w/v ; Kawasumi Laboratories, Inc. ), MEDI-
JECT Mg (MgSO, - 7H:0 05M ; TERUMO Corpora-
tion), Saline (NaCl 9.0g in 1,000ml : Otsuka Pharmaceu-
tical Co., Ltd. ), ¥ aUMIEPEGHR 3 5 (NaCl0.8%, Glu-
cose 0.2%, Na,HPO, 12H.0 0.294%, NaH.PO, 2H.O
0.049% w/v ; FUSO Pharmaceutical Industries, Ltd. )
Distilled water (Otsuka Pharmaceutical Co., Ltd.) 2%
AWFFETH W b T R A TH 5.

matE

M-sol DHLIRFAFICBI L Tl t #E, Zh Do 86
1 ANOVA IZ & D HEHLEL % 17 5 72. P< 0.05 Z #KaTH
ERE L7
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Table 3 Changes of in vitro variables during storage

Ohr 6hr 24hr 96hr
pH
Plasma 7.04+0.02 7.03£0.09b.c.de 7.03+0.08¢ de 6.88+0.09b.c.def
M-sol NT 682+003acdef 7.03+0.03¢de 7.33x£0.05acdef
Sol-1 NT 6.50+0.05ab.def 6.68+0.07abdef 6.68 +0.06 2 b.d.ef
Sol-2 NT 535%0.08abcef 495008 ab.cef 502+0.05ab.cft
Sol-3 NT 6.35+0.03abcdf 590+(0.13ab.cdf 504+0.09abct
P-selection (%)
Plasma 0.93+0.33 1.03+0.42 153+055¢de 546=x216¢c¢
M-sol NT 0.94+0.19 146+027¢de 317+1.16¢¢
Sol-1 NT 1.99+0.72 137+1.3ab.df 251+13abef
Sol-2 NT 423+1.16 430+123abcef NT
Sol-3 NT 444147 196+59ab.df 578+ 114abect
HSR (%)
Plasma 812+25 83.2+2.5¢ 795+33cde 764+4.1¢ce
M-sol NT 774+58 756+13¢cd 755+24¢ce
Sol-1 NT 604 +35af 418+47abdef 164+20abef
Sol-2 NT 615+4.8 075050 b.cef NT
Sol-3 NT 76.7+29 714+28acd 31+47abct
Disk (%)
Plasma 67.0+10.6 669+82b.cde 602+80¢cde 434+9.1bcef
M-sol NT 425+65acdf 6l4+64cde 71.0+5]1ace
Sol-1 NT 21.0+44abdef 374+84abdef 276x74abef
Sol-2 NT 6.63+315abcef 0750602 b.cef NT
Sol-3 NT 482+5]acdt 288+5]abcdt 0.60+0.60 2 b.c.t
MPV (fl)
Plasma 8.08 +0.23 8.04+0.23¢ 7.79+0.234 797+022¢
M-sol NT 829+044¢ 8.06+0.26 ¢ 789+0.16¢
Sol-1 NT 8.14+0.19¢ 7.86+0.09 d 7.87+0.06¢
Sol-2 NT 7.86+0.23 9.10£020ab.cef NT
Sol-3 NT 756+0.14abct 777+0244 10.1+02ab.cf
Aggregation (%) (20ug/mL collagen)
Plasma 855+25¢d 83.0+394d 864 +95¢de 67.7+59b.cef
M-sol NT 86.5+504d 86.1x42¢cde 854 +43ace
Sol-1 NT 742+95 450+97abdef 29.1+95abef
Sol-2 NT 634+120ab.ef 201+10abcef NT
Sol-3 NT 80.6+754 704+108ab.cd 131+47abecf

The results (mean = standard deviation) of four or five experiments are shown.
aP < 0.05 vs plasma, PP < 0.05 vs M-sol, ¢P < 0.05 vs Sol-1, 4P < 0.05 vs Sol-2, ¢P < 0.05
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vs Sol-3, fP < 0.05 vs plasma at 0 hr. NT = not tested.

B R

W/R-PC DI/ MRERE S & CRFIREDRZEZ(L

4 FEDPEHE B X B W/R-PC % 96 W[ £ THAAF
LB D KA S5 X —F DBALIZOWTHRE L7z, M-
sol, Sol-1, Sol-2, Sol-31Z% % W/R-PC o HAEiers (74
BB IZZEN, 257+£020%, 295+0.81%, 2.44 =
042%, 295+040% (n=5) THH, IM/kE (x10"/
u) FFRER, 1247, 123+7, 125+16, 108=10
(n=5) Tdh-7z. PRP OIi/IMIE (x10'/ul) 1 133+
11 (n=5) Tho7z.

pH IZ2WTid, Plasma(2 >~ a2 —)), M-sol, Sol-
1 OYFEIPEEE I 96 BRI OB T Y 650 DL EZ R -
TW72%% (Table 3), Sol-2, Sol-3 D4 i3 LIk E %
6 FE I OB B CRELC 640 2 Tl > T 7z,

pELIZFUBHRIIOWTIL, I PE— VB L
M-sol DG EIIPEIFEIE 96 R ORI TS 6.0% DT
o TWzAt (Table 3), Sol-l, Sol-3 DA 3Pk
EFE 96 R DT 250% % LRl TH Y, Sol-2
DG AT EI1% 24 FER OWF AT CTREIZ 43.0% TH -
7z

%HSR 1%, 2 ¥ Fa—B LU M-sol DA LT
B 96 BERIOIFETD 75.0% % Lo Tw722%(Ta-
ble 3), Sol-1, Sol-3 ®¥A1d 200% % F - Tw7z.
Sol-2 DA Ve E IR % 24 R O TREIZ 0.75%
ThHo-.

%Disk (%, T ¥ b T =)V OBEIIPEEHE R 24 R
DOEERFE TIE 60% YL %P> T8 (Table 3), 96
FREM OWET 434% F TIT L 72 M-sol DA 13 0kE
Btk 6 G OKF Tl 425% TdH - 72 HF O IR
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Table 4 Changes in lactate and glucose concentrations during storage

Ohr 6hr 96hr A (6hr-96hr)
Glucose (mmol/10!2 plts)
Plasma 14717 147+16 121+18 260 +040b.c.de
M-sol NT 11.7+£0.7 8.10 £ 0.60 358 +(.33a4d
Sol-1 NT 994 +£47abde 955+46abde 394 +0502d
Sol-2 NT 153£030abce 094 +029abce 059 £0.09ab.ce
Sol-3 NT 128+1.3 9.05+0.93 374+0362d
Lactate (mmol/10'2 plts)
Plasma 345+0.73 346094 b.cde 801 +12]1¢d 455+ (057 b.cde
M-sol NT 1.73+0.082 822+0.64¢d 6.50 =059 acd
Sol-1 NT 1.55+£0.062 9.25 + (.57 ab.d 771 +£052ab.d
Sol-2 NT 1140072 231+025abce 118+ 025ab.ce
Sol-3 NT 1380112 851 +£0.844 713+0.77 4

The results (mean = standard deviation) of four or five experiments are shown.
aP < 0.05 vs plasma, PP < 0.05 vs M-sol, ¢P < 0.05 vs Sol-1, 4P < 0.05 vs Sol-2, ¢ P < 0.05 vs

Sol-3, NT = not tested.

Table 5 Changes in pH and partial gas pressure of M-sol during 3 months

storage
pH pOz (mmHg) pCOz (mmHg)

PO

Before 6.58 = 0.01 146 +3 > 250
After 6.60 = 0.01 177+ 122 > 250
PVC

Before 6.57 £ 0.01 153+ 14 > 250
After 6.63+0.022 172+ 12a > 250

The results (mean * standard deviation) of four experiments are shown.

aP < 0.05 vs Before.

FRERYIZHEIR L, 96 FER IR T 71.0% F THE L 7-.
Sol-1 DGAIF T E L% 96 BEE F T 40% % L5 =
Lx o7z, Sol2, Sol-3 DA TR L,
Sol-2 DA Id PeiiE 114 6 Wy [ O RE 21 CTHELC 6.63%,
Sol-3 DIFA D P EILtE 24 Wil OERIS T 288% TH o
7z,

MPV &, 2~ bu—Jv, M-sol, Sol-1 D& 13TEE
2 96 IREMH] DRF R T b PhigHE AT O PRP OfE L 3
#1EXh o 727 (Table 3), Sol-2 DA e ik 414
24 BE[H, Sol-3 DH5ErZ 96 B OB M THEICKE 2
%R L7z

BEERRIE, M-sol O¥56, RiER% 96 el £ TR
R KT Id o 72 (Table 3). 2~ b u— Vo4&
PR E R 24 BB ORER E T 86% ML EERRE- T
W7zAs, 96 BRI O T 67.7% T THEIIKT L7,
Sol-1, Sol-2, Sol-3 DA ITFERIVITALT L, Sol-3 D5
ATV E LR 06 BEIE, Sol-1 MDA PEsE I i% 24
¢, Sol-2 DA IE PGB 6 IR g 1T PR aT
DPRP DEL ) FATIMLT LTz,

WO W/RPCIZBWTH, @b ko s v a—
AU PE LRI IR L, FLERIREE X 15 L 7= (Table

4). P Bt 6 FRTA S 96 BEf £ ToOR D ZELEAD
HOKEDPS72DIE Soll DBETHY, DN Eho
72D Sol2 DA TH - 7.

M-sol D{RTE

M-sol DR TDIRAE R ATz AR L LCH A& M
MDD TIRWT IV I ZE L2 48%, WEEE LTKRY
L7414 (PO) #IFzidite=nr (PVC) &
WoNy ZEfEH L, 4C THERMA L72. 3 7 HE® pH
Z4biE, PO, PVC WENOBATHEMTH o 72 (Ta-
ble 5). pO:13# 10~20% L& L7223, pCO:1d 250mmHg
DEZ#ERL Tz, AMEZ W RWIEEIE 7 B
PUZEA 5227 pH @ E5- & pCO DK TSR 5Nz (57—
TRET).

%z =

M-sol D /MR- RE %, FASE T OME A
W 3O E IR & in vitro THEMRES L7z, Sol-
2 D, Vel E 4 24 RER T % HSR X° %Disk 3% L
CEWEZRLTBY, BERDIKT L7z (Table 3).
Sol-3 D5 E, PR 96 R TRIFRIZ %HSR, %Disk,
BARRE R ETH L {RWEAZ R L7z, Sol-l D¥E, 3
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i HLt% 96 BRI T MPV IZRIF2EZ/RLTWE LD
D, TOMDINT X —=FIIHFF LD DAFITELL
=, —J7 Msol ¥, BRI ERE 96 e T b I/
BERE X BIFICHERF S Tz, ARG o fs 5 & HI
T2L, WTNORHFBEIEE LT Hv T b RIFERR6
IRE R LA A B 03 % 00 °C b AUUE LI 7 B M &) 2R AS 1A
TE 20, HEFEHROBH D L I1dZ NSRS
%O THIUL, PHEE L LT M-sol 2§ 2% HAs
IRV REZPRFETEL2EEZLNS.

MBS PRAFE H B OB I pH 2MKT L, 6.0
% 0% & il iz o /R o RHER R A4 R < 1k
MAEATBNG I\ ZACT L, TERED IEn i ERIRIC 2 % &
Murphy 5 38 LT 59, Sol-2 DA I3 P E LA
24 Wi OB C 18 BERILL L, Sol-3 35 A1 ki i 46t
% 96 R O T 72 e LA L, pH 2% 6.0 LUF 0 IRTE
AHENTHB Y, Sol-2 % Sol-3 23 ZNZh 24 KR, 96
B OB I T%HSR, %Disk, &% ETHE LK
Wz R L7z & W) FH921E Murphy S OHEEFIEL
v, D F 1) Sol-2 R Sol-3 DA E pH DR T HEBEK
TORKRDO—DEEZ B5NA. & 5IZ Sol-2 DEHIIICA
TV — ADERHIMEA - 72728 (Table 2, Table4),
TRMERIZ Z D AR SRS ATP 25 L TW =T REME: D
H5H.—J, M-sol ® Sol-1 17NV a—ADHA7% 5T TCA
W OLEITHKY 9 DHEEEF M) T AR HEATVS.
F 72 M-sol % Sol-1 IZ& TN T WA EREEA + V13 (Ta-
ble 2), PRAEHICA K SN pH K F OJRKIC % % LB %
H.0 & CO:AZ5# L pH O T 233 2 A3 517,
T AT ALK IR DM MROTEEAL % ]
FT5HDY TRV LA F v eED Msol IZEN%E
EELV Soll X bRAEMEESENR TS EEZ LN
5.

W/R-PC % 1 5B T X 7 WS RI L6 LTl
Wy =T s LIl nh, Hty s —
TIREREIHEAD DD Y, FEFHEEE & OB 2 B
BEZIRADSBIED ) THBH. PCOAE LT W/RPC A
SHIROEES LTINS, AR E % 2 554,
IMRDORAFEREZZ T T SHMIWHERO Y A7 2 EET
B 0EHNH L. PCOWAHITHIFATRA L TV 254,
PFEIICE D ZD 0% ML EZBRFETE 52, 100%
OBFIIAREETH S, W/R-PC B L UHEH D PC T
O OBFEREE 2D W CTHIRRE TR TH 5.

BUE, PEEE i o iR B2 phis BB X BrEE©
Thhadld, —oDlliity ¥ — bR TE s W/
R-PC OFUZIZRRY 533 5. P @@ o F#ICE L C
i, W74V — &Ny FEHERT S LI
X0, BEAECTHEETLILENRLLRY, ZO5ET
FRRLEMNZ B TE 2", BAE M-sol IZHRFRRE L
TWBYS, WEEIRRE —EICREICED, AL
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T—EHMHBETE LD THNIE, TFHRPREEZ S
WCHiIHT AL TEL. LALKEOERKEA 4~
2ET M-sol IZ pH2AS LA LR T WE W) s 5
(HEREEA F v A5CO & LT M=ol 2 54klF % & pH
2 EH$ 5 (HCO;, +H'=CO, t +H:0)). ZOREIC
* LEEICbIvbitid M-sol #8952 L I2L 47 <
EH 70 HIE, pHZIZEA LIS TIHRAETE S
L ERLZDY, B SN TWD X D ITEIR TR &
NTW B HAHEBIG TOVBEFIEIRV. Fhlbh
b, TAEBMEIMD TRV T IV I EEOREE
HET A 225D, Msol DX )12 pH AZIL LR W
LOBWRTOREDHETH A Z L 2O L
7272 L M-sol  W/R-PC I3 EAKEEZETWEDIFT
&7 <, W/R-PCHiiiiixd < £T [HailHh ] & LT
T TWwa. M-sol DRRAFIM 2 E12onWTh, 1~
TA—hFarty MREMONKAPELETHSLZ &
89 FThhw.

W/RPCZLELTHLINVE L ODBHICZENDITE
BEDEI BV AT LAEMET L7720, S5H%bIIEkE
TREZERLLEND 5.

X ®

1) Andreu G, Dewailly J, Leberre C, et al: Prevention of
HLA immunization with leukocyte-poor packed red
cells and platelet concentrates obtained by filtration.
Blood, 72: 964—969, 1988.

2) Wadhwa M, Seghatchian M]J, Dilger P, et al: Cytokines
in WBC-reduced apheresis PCs during storage: a com-
parison of two WBC-reduction methods. Transfusion, 40:
1118—1126, 2000.

3) Snyder EL: The role of cytokines and adhesive mole-
cules in febrile non-hemolytic transfusion reactions. Im-
munol Invest,, 24: 333—339, 1995.

4) Pineda AA, Taswell HF: Transfusion reactions associ-
ated with anti-IgA antibodies: report of four cases and
review of the literature. Transfusion, 15: 10—15, 1975.

5) FREEMZE, EEFMESE, NARER, i S
X LRI OBk, H A Hmi = 2HER, 48 © 32—36,
2002.

6) Vo TD, Cowles ], Heal JM, et al: Platelet washing to pre-
vent recurrent febrile reactions to leucocyte-reduced
transfusions. Transfus. Med., 11: 45—47, 2001.

7) HHEAW, TARKET, GHEREZ ¢ IUMURER 2 b
R ORRRISH. H A2 HERE, 40 © 589—592, 1994.

8) Wi~ 3, AARET, WIHEET, il RiFIMEo
BEAE & gD, Mg, 23 4151, 2000.

9) Shimizu T, Shibata K, Kora S: Plasma-depleted platelet

concentrates prepared with a new washing solution.



22 Japanese Journal of Transfusion and Cell Therapy, Vol. 54. No. 1
Vox Sang., 64: 19—23, 1993. By, M EsE, 29 0 252, 2006.

10) Yuasa T, Ohto H, Suzuki A, et al: New plasma-reduced 15) HagbergIA, Lyberg T: Blood platelet activation evalu-
synthetic media, Fukushima cocktails, for the storage of ated by flow cytometry: optimised methods for clinical
platelets for transfusion. Transfusion Science, 23: 37—46, studies. Platelets, 11: 137—150, 2000.

2000. 16) Murphy S Platelet storage for transfusion. Semin Hema-

11) flex KRR, ABFR, ANE LG, Al f/MToBEE: - tol, 22: 165—177, 1985.

PR O LeltRat. B AR S 5 MERE, 47 © 777—782, 17) Kilkson H, Holme S, Murphy S: Platelet metabolism dur-
2001. ing storage of platelet concentrates at 22 degrees C.

12) Hirayama J, Azuma H, Fujihara M, et al: Storage of Blood, 64: 406—414, 1984.
platelets in a novel additive solution (M-sol), which is pre- 18) de Wildt-Eggen ], Schrijver JG, Bins M, et al: Storage of
pared by mixing solutions approved for clinical use that platelets in additive solutions: effects of magnesium
are not especially for platelet storage. Transfusion, 47: and/or potassium. Transfusion, 42: 76—80, 2002.
960—965, 2007. 19) WEAR, mAF B PERRHET- Ml PR/ MR o R

13) “PILNE—, sk, JEmA, Ml dii o A Tl I B RS PRAFE (Mesol) DR L SRAFICEIT 510
P 72/ MR RE O BEN 7 R (Mesol) & H v A MLRgEsE, 29 ¢ 325, 2006.

T BRI/ D BERIG 2D WL H AR 22 2 M, 20) “PILE—, W BRI, A IR O A TR
52 @ 63, 2006. L 22 M BB o ML IMBERAT IR R & AR D SR P
14) IARENG © P IME NI B2 7 > 7 — MRS FZOWT. HAEIARHEE, 51 : 246, 2005.

PLATELET STORAGE IN M-SOL, A NOVEL ADDITIVE SOLUTION COMPRISED OF
A MIXTURE OF SOLUTIONS APPROVED FOR CLINICAL USE

Junichi Hirayama, Hiroshi Azuma, Mitsuhiro Fujihara, Mitsuaki Akino, Chihiro Homma,
Sadamitsu Yamamoto, Toshiaki Kato and Hisami Ikeda
Hokkaido Red Cross Blood Center

Abstract:

Washed/replaced platelet concentrate (W/R-PC) has been used successfully in patients suffering from adverse
transfusion reactions caused by plasma-containing platelets. Recently, we reported that a novel additive solution (M-
sol) with a high ability to preserve platelets can be prepared by a combination of solutions that are approved for clini-
cal use. In this study, we compared the ability of M-sol to preserve platelets with that of three additive solutions
widely used in Japan. Further, we also investigated methods for preserving M-sol in the fluid conditon.

The W/R-PC in additive solutions were stored for up to 96 hours and tested for various parameters including pH,
CD62P, % HSR, % Disk, MPV, collagen-induced agglutination, glucose and lactate. While all solutions were shown to
be able to preserve platelet functions for up to 6 hours after preparation, only M-sol was able to preserve platelets be-
yond 24 hours. M-sol could be preserved in the liquid condition for at least 3 months by the use of a plastic bag coated

with aluminium.
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