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Analytical Performance of Bio-Rad D-100 on a Hemoglobin A1c Assay
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Background: Hemoglobin Alc (HbAlc) is considered a marker useful for the follow-up and diagnosis of diabetes and implies the importance of
reliable assay methods that are traceable to a reference method. We evaluated analytical performance of a new high-performance liquid chroma-
tography system for the HbAlc assay: D-100 from Bio-Rad Laboratories (USA).

Methods: We evaluated precision, linearity, and carry-over of D-100, according to the Clinical and Laboratory Standards Institute’s guidelines.
Comparative analysis of D-100 with Integra 800 (Roche Diagnostics, Germany) and Capillarys 3 (Sebia, France) was conducted. Additionally, we

evaluated the throughput of the three instruments.

Results: Precision of low- and high-concentration controls in D-100 showed a CV of less than 1%. The linearity was excellent (R?=0.999) in the
range of 3.51-18.7%, and carry-over was not observed. HbAlc results of D-100 (n=144) showed good correlation with those of Integra 800
(r=0.993) and Capillarys 3 (r=0.996). The % bias between D-100 and Integra 800 or Capillarys 3 was within the allowable range at all 3 medical
decision levels (5.7%, 6.5%, and 10.09%). Elapsed time in the analysis of the first sample by D-100 was shorter than that of Integra 800 (2.4 vs.
11.1 minutes), but subsequent samples took more time (0.8 vs. 0.3 minutes per sample).

Conclusions: D-100 showed reliable analytical performance with good precision and linearity, minimal carry-over, and acceptable comparative
characteristics relative to other instruments. D-100 is expected to be useful for clinical measurements of HbAlc for diabetes diagnosis and ther-

anostics.

Key Words: Hemoglobin Alc, Bio-Rad D-100, Analytical performance

M B

ol FHES AAA SR S718he FAIE Holal 3low,

AAEAZITWHONE H A 5 Q1771 203540l 521 9
Ak ol K3 02 FAkslgch Selteke ALl AAH

o] wek e Q17h Sl glom Py 2 tES
2 59 WRARA WEE 1 ASlA T ol 7hs

Corresponding author: Sang—-Guk Lee

Department of Laboratory Medicine, Severance Hospital, Yonsei University
College of Medicine, 50-1 Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea
Tel: +82-2-2228-2455, Fax: +82-2-364-1583, E-mail: comforter6@yuhs.ac

Received: May 17, 2016
Revision received: August 6, 2016
Accepted: August 17, 2016

This article is available from http://www.labmedonline.org

© 2017, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

elSSN 2093-6338

‘do] &L, 21 vAE e TS v RS By
W o] Wi Aol AdEiel A AlztEs A= 3o ofF
S TS s HleiA e FEHE FiEe 27
off Atst= Ao] vl FR8ltth 7|E2] FRIFHA B
G FotdARs A A A 8AIZE ol T4 dfof she B
o] ez FERAHT U gle s E gt HApt
A8 drhd Pty ) 7] A gl Xeko] Tgo) i Zlo|th3, 4]

3|2 2Rl Alc (0]s} HbAlo= 2709 L Ab&3 2t W)
A EEG GEA HEAH 02 A7 270 vE A
2 34 =Rl 3 Fejolrhs] B AtrjEe s
HbAlcE #- g5t ks sl 94= & Bar) lar 229 A
o3k HB1} S5 237} PRl T AR
d&st= AR AREE 4= QTH6, 71 HbAle A= Diabetes
Control and Complications Trial (DCCT)S 3E§GF TS oJ=Lof|A]
gAte] ANkl o 24 58S Bk 4 e -8Rt AR A
AL, o] 5 B AAT ¢ S & S Yoy 1l

_ s ol ot

Algd

ol
oN
i
jlg 1l
o,
)
<t
ofl
b
i)
ol
olN
1o
o
[CECR
A
H1
il
1o
=]
%0,
)

www.labmedonline.org 59


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2017.7.2.59&domain=pdf&date_stamp=2017-03-22

MO

225 9|t Performance of Bio-Rad D-100

HAEQITHS, 91 A= HbALcO] UF ¥5-2 2% HRte =
o] 12-15%] H|sf QFgZlo|m = Tyl Zctof| Qlof
7o) 2 A2 7|t = SiTH1o0L

TR TRt WS 53t 309 71A)7F s HbAle S78%H]
7F A=) wiZel olof thet #=slrt Haskglar gl
3} = National Glycohemoglobin Standardization Program
(NGSP)Z} International Federation of Clinical Chemistry and Lab-
oratory Medicine IFCC)0| It} NGSP2] 7|5 AAPH-S o] &u gt
high-performance liquid chromatography (HPLO¥ S AM-8-5}¢7
HbAlc 1]3.2] a-X5} WA (area under curve, AUC)S ZAsl=
HHo| 31 IFCCE) ¥ WL AHAE endoproteinase Glu-C2 #|
2]5}o] AJAE N-terminal hexapeptide S HPLC/mass Spectrome-
tryL} HPLC/capillary Electrophoresis & 273}= HltHo|TH11-14].
20094 A G 7] (International Diabetes Federation) }2]
=A| A7 ¢S] (International Expert Committee) | A= o
AStRAPEIS 72 HbAle 65% oS Bty ATHe] 7]Eo
2 AABFRAL, v]= e 85| (American Diabetes Association)
= oF F85te] T U]l F7ksHieH10, 15]. Tt o]
2|3t 7] NGSPE] Q1= DCCT AR o] ofgt #2317} o] &
ol A C.= HbAle HAE AlRYEloloF 3H2 A= sttt
[16, 17]. S-euetollX e tigtl/ AP =ae| )7t 200737+
Bl HbALcS] A= 2ARS AJ2FSE of2f HARY] £E3HE 917t i
o] 2hihs] ZIgY%|ar QlcHis).

AR AFE-291 HbAle AARES ion-exchange HPLC, capillary

electrophoresis, isoelectric focusing, Z18}= 20lE 12|91 (affinity

=

df ofd IL
flo Jz

chromatography), HE 4 H(immunoassay) 5 THFsIA[WE o] %
NGSPQ] 70 2 QIR gli= Wi HPLCHo|tH1L, 16, 19).
£ A5 53l ARE-2 HPLC WS o|§-30] HbAlcE 43}
= AH|2A] 2 2A1E D-100 (Bio-Rad Laboratories, Hercules,
CA, USA)Q] A AXNA] A w2 HEE Clinical and Labora-
tory Standards Institute (CLSD Z|Zo]| whe} FAJ5}aL, W EAH
2 AE-5]= Integra 800 (Roche Diagnostics, Mannheim, Germany)
3} 2 A A7) %5 (capillary electrophoresis)S AF8-3}= Capil-
larys 3 (Sebia, Issy-les-Moulineaux, France)2}2] A3} HARA
QARG vl B7Lalo] 3 le] -84 SISk A Sl

R
1. D-100
D-1002 wto] 22 Z 2 A|A7} ©A1E HPLC 71He] 253} 4

Az el QAlske BAAaRS B AulS 240
o] 23 HPLC 2ol ofa) A4 4E-& Hefste] AT 4
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2R ), ARk 807012 Aela 4 ok Bl et 415
nm FFEo A A= [FCC THel(mmol/moD= W AL E| AL} 3
A2 o) WEEI0] NGSP ThI00Z BTk 3 ol 22 v]
Food and Drug Administration (FDA)Z5E] HbAlcE Z43}
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2. MU= (Precision) "7}

4 =0 7= CLSI EP5-A2 2o F5to] 4=3813IeH20]. Al
FAFNA AlgShe As et AE5(5.33%, 990%)9] HevkelE
Z Lyphochek Diabetes Control Levels 1 and 2 (Bio-Rad Laborato-
ries, Irvine, CA, USA)S AFE-5}91.0m 20947 @41} @2 447k
oVpe] 7S E11 28] PASIAT, ) Aol 251 vk 2
sholck 2 ATE vieo = 2 51 o ak AR Wovih-
in-run), AR} ZHbetween-run), AAMY ZHbetween-day) 4!
HAZ17] Ywithin-device) Z}2+2] HHo| A4 (coefficient of varia-
tion, CV)& AF&3}ich.

3. MM (Linearity) E7t

A4 7= AESHE 07 w2 A4 B7H= <] Lypho-
chek Hemoglobin Alc Linearity Set (Bio-Rad Laboratories, Irvine,
CA, USAYE: 0]&:31e] CLSI EP 6-A0]A AAIZ o] wret Al3)
ST, 7 o] 2L 431 vl ZAsloirt 1A AEa
87| mslo] AHNAE FFSHAL, WOk 2214] o o] Tle] o
Agker el 79, MAAT Zfol7} 5hE I 5% olfelA
£ ANt GA3E BRI F7H 0 2 ukE Zstel
S W} 7|k vl sto] %3148 Atk

4. YUX|E(Method comparison) L7}

UA| &= H7}= CLSI EP9-A2 | 3lof| £3}0f S=8)3}%lrH22]. 2015
| 119 HbAlcZ} o2E AR F M7t ZAFol A v
AFol B2 = x315}o] 144719] Zho] EDTA A AR S 427

Fck 29 %21 Integra 800 (Roche Diagnostics, Mannheim, Ger-

ol

many)} Capillarys 3 (Sebia, Issy-les-Moulineaux, France), D-100
A ]2 Z7k) AAIS-S 2w 2 agsto] Baghe o9
t}. 7]& = AH)(Integra 800, Capillarys 3)o]| that D-1002] Ax}zk
2 H|asko] A4 (coefficient of correlation, NS B7}sFaL

Deming S|7£40 2 78719k yamg Toksick Al 741e] ¢
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AFA OJAFAA = (medical decision point)ol|A] 24 Y%eHFolo]A
(bias) 5 7+ F- o] gko| 518 %nloloj2x(3%)7} o o]l 3=
A5 H7Fskgic

5. ZAIALAIZHThroughput) 7t
37K A 2] AR QAZES EA51] flste] 0AE I

2rslal A 2R A A A, 1 AA, TFA]t 60HAY

A it =22 w7z 2 asgt 17J

+ W71l A AARE AlAsT A
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6. Ax| 2t WXL FE(Carryover)
s A A5 54 43 o
53l A} P ES AL

carryover (%) =[L1-(L3+L4)/2]/[(H2+H3)/2-(L3+L4)/2] X 100

7. 874 2N

EA) EA41-2- Microsoft Excel (Microsoft Corporation, WA, USA)
& A1gsto] U, WA 7 DALAE, IALLRATE Brle)
$31 Analyse-it (Analyse-it Software Ltd., Leeds, UK)-& AF-8-5}o]
X1} A o] 20e] A 9 QAES Al oich

2 I

1. ¥

D-1009] AR W o] HolAlp= AsteofAl 0.69%,
Asteof A 059%3ATt: § =0} Hol Al = Al teol A 0.86%,
IO A= 0.68%01 ATk Table 1. 5 712] 55 Wi=ofl A AR

& o HolAl 5 HolAl7F 1% vlRke 2 =3t A& g Btk
2. 2y
AL Frpshe ) AFEEH 6714 o] A=deEA3S-

18.7%)2 A2 AL A AAEHE 2471 W 9)(35-20002 F7}15}
710f) Z=83}10th HbAlcr} 35-18.7%21 S Yol A 2413794
Al(y=0983x + 0.1263)9] AGAIGR)= 09999%CHFig. 1. 7H¢
Aeet nlAdgSAe] ApolE Faf Al B71sAE

Table 1. Precision of HbA1c measurements using D-100

Coefficient of variation (%)

. Mean — —
Material HbA1c (%) Within- Between-  Between- Wlthm—
run run day device

Level 1 5.38 0.69 0.23 0.46 0.86

Level 2 9.87 0.59 0.30 0.45 0.68

BE HHsEolA 518 W) 5% v]eke] Apo] mof $45t 24
4 SRlslth. 2 Sl %sleg B 518 W
of| EAH3H3ITH(Table 2).

N i
D-1009]|A] é S
pillarys 3914 57 éﬂ 7&£’4 S 24 A A
7}7}0993,0996.2. 2 B 0975 o) z%*o“ e EO%'"‘C’*E}
(Fig. 2). Deming S| HEAS F3) Lot 282+
1001=095 (95% AlF7E: 092-098) X [Integra 800] + 0.25 (95%
AZF7E: 0.06-0.44)2} [D-100]=098 (95% A1Z77F: 096-1.00) X
[Capillarys 3] + 0.25 (95% Al=|5+7F: 0.13-0.3N) %A ©] ZJ774]
& olgsto] AbEE YA gAEH FE=GT%, 65%, 10%)014
o] gprtolol iz HE FieoA §87IEGWE EA %ot F 7]
= AH)9} L4038 UX =S HYTH(Table 3). Bland-Altman differ-
ent ploto. 2 2FeI8} 7|Z& A9} D-1002] AXgt 2Fo]o] Hh-S
-0.09% (Integra 800 vs. D-100)2} 0.10% (Capillarys 3 vs. D-1000%1
Ch(Fig. 3).

y=0.983x+0.1263
R?=0.9999

Observed HbA1c (%)
3 o

o
T

Assigned HbA1c (%)

Fig. 1. Linearity of the HbA1c assay using D-100.

Table 2. Recovery of commercial HbA1c linearity materials tested on
D-100

Level Assigned Measured value (%) Recov-
< value (%) Repeat 1 Repeat2 Repeat3 Repeat4 Mean ery (%)
1 35 35 35 35 35 35 99.7
2 4.6 47 47 47 4.7 4.7 101.3
3 6.0 6.0 6.1 6.1 6.0 6.1 100.8
4 9.8 9.7 9.8 9.8 9.8 9.8 100.1
5 13.6 13.6 13.4 13.6 13.6 13.6 99.6
6 18.7 18.5 18.4 18.4 18.5 18.5 98.7
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Slope: 0.95 (95% Cl: 0.92-0.98) Slope: 0.98 (95% Cl: 0.96-1.00)
6 Intercept: 0.25 (95% Cl: 0.06-0.44) 5 Intercept: 0.25 (95% Cl: 0.13-0.37)
5 Il Il Il Il 4 Il Il Il Il Il Il

7 8 9 10 1 12 13
Capillary 3 HbA1c (%) (B)

Fig. 2. A Deming regression plot for D-100 and Integra 800 (A) and for D-100 and Capillarys 3 (B). Abbreviation: Cl, confidence interval.

Table 3. Comparison of HbA1c values obtained by means of D-100, Integra 800, and Capillarys 3 using Deming regression

Instruments MDP Slope (a) Intercept (b) Expected value 9% bias Allowable bias (%) Interpretation
D-100 vs. Integra 800 57 0.95 0.25 5.67 0.6 3 Acceptable
6.5 0.95 0.25 6.43 1.1 3 Acceptable
100 0.95 0.25 9.76 24 3 Acceptable
D-100 vs. Capillarys 3 57 098 0.25 5.82 22 3 Acceptable
6.5 098 0.25 6.61 1.7 3 Acceptable
100 0.98 0.25 10.03 03 3 Acceptable
Abbreviation: MDP, medical decision point.
— Mean difference - Allowable total error (6%) — Mean difference -~ Allowable total error (6%)
08 e 0.8
06 e 06 .
2 o4l LT 2 o4l -
o T . o - .
< - oo % . .
2 02 . . . z 02 . .
g - 2 e
c 0 . s £ o v eme . -
g T ——— z . . .
T 02 smemest T 02 S
8 ~M . 8 :
A 04 r T . A 04
-06 ."‘“‘--.‘_\ . & -06
_O 8 Il Il Il Il Il Il ‘\h““‘ ‘\f " _08 Il Il Il Il Il Il Il |
4 5 6 7 8 9 0 N 12 13 14 4 5 6 7 8 9 10 n 12 13 14
Integra 800, HbA1c (%) Q Capillarys 3, HbA1c (%) e

Fig. 3. A Bland-Altman difference plot for D-100 and Integra 800 (A) and for D-100 and Capillarys 3 (B).

4, ZAAAQA|ZE
D-1002 tfj7] ArefoflAle] 2]z A2F AA|of is)] 2.48-2] A2
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AZAlA AR 4217k Rateldr Hx 0aAE B
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Table 4. Analytical time of D-100, Integra 800, and Capillarys 3

" ) Initial to Initial to
Initial Following . .
sample sample continuous continuous
10 samples 60 samples
Bio-Rad D-100 (min) 24 0.8 94 46.1
Roche Integra 800 (min) 11.1 03 139 313
Sebia Capillarys 3 (min)* 230" 11.4" 230" 720

*Sebia Capillarys 3 processes 12 samples as a unit; ‘Time for measurement of 12
samples.

A2ot= o] 4 Q8 AR 46,1320 Q1 Integra 800 2] % 4}
Al el 11.1520] 2= 2 HAR|TE A< A o] i A= 0.3+0]
2 QETh A5 10709 HAE A2l fi7iA] 9] ARk 13.980]
2L, 60FAE 5 AYs= H 31.380] &8 F3i0:
Capillarys 3+= 127§2] AAIE AR Aefsh= WAloojA ¢kl
7 e 23400 vl E7FsSElT 2 & 12719 HAE A
2Jt= ] el AIRES 23,0401 910 Ak E= 12840 thaliA]
+ 114%0] 28 =itk 2% 0FAIE A2jste H] 0% AR
L2 728019 tH(Table 4).

st 54 SAgko] % FUSIHIL(35%),

=
i % HollA 71att A0 = ALSEE o %carryover g

HbAle 27 o8 w]et of 34 Tejalof oh 20l 274 o
¢} atololek HbAle A= &7 WHof| whet IFCCH T NGSP
o] A} v maELd), ool dg £AS Folr] ol
IFCCO| A= HbAlce] A& K 315 uf] IFCCL] mmol/mol THE)
o} NGSPS] % TOIZ BAJo] ¥ TsKEE Amsha olck 5 /4]
BT Rl 2 TAI(INGSP-HbALC(6) = 0.0915 X [IFCC-HbAlc
(mmol/moD)] + 2.15)% ©]-§-5to] Hgo] 7h53td] o] T4 AH-
shel IFCCATIT} NGSPATRER] AL BRAo] 8417} 9180
7| dATtollA B v QIeH13, 23] 2 Atellal= 71E A2
Hete) vlaL gl A 34 9] o)4de f18l D-1003} Integra 800,
Capillarys 34 ule] WE A} ZHS NGSP B0 5
sfol ulwalgick

D-1009] FE & F7tollA = F 7HA] Fe ol A HARR W
Ho| Ao F Mo A4 B 1.0% nIRke.2 S o] NGSP 518
HE9] 5% oyl =2 n]= YA} SlsHS] (National Academy of
Clinical Biochemistry, NACB)2] A1k (Laboratory medicine prac-
tice guideline, LMPG)Q1 AR W Blo|Al4= 2% o] 2] 7|&%E
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$251900124, 25 D002 ko 2 3t 7)) oM At
] HA4.89%, 6.43%, 794%, 1099%)%} 7 =k e} E-2(5.03%, 951%,
145603 A1-810] HUES 73S 1) FAR ) HolAl
£ 093% ols, AAZ17] W Blo|Al4= 146% o8k X1 B} §)
°] D-1009] HUE= ot Zo = HEHETH20]. HPLC WS
A8} = thE A9} B g2 o], Variant 1T turbo (Bio-Rad Lab-
oratories, Hercules, CA, USA)2] AAP|7] W] HoAlL= Bl =
E(5.18%)00 A 297%, -2 5T (10.07%)901 4] 1.81%= K I =91,
Tosoh G8 (Tosoh Bioscience, Tokyo, Japan)2 W2 F5%(5.75%)°]
A1 1.28% =2 5 (9.60%)°1A] 0.80%%2 F 1% o], D-1002] A
I 7] HPLCHS AR ol BIs)| FAFAU & B $-
BFATH27). vl AH] 2 ARS-E Integra 8002] 79~ Fleming 5
o] Aldfgt Atell= F74 FE 5.09%0l 4 HARRF U BlolA|4=
1.32% mlRkg H 315131, Woodworth 2] fRofl= ¥ &
T(5.619%)0014] 2.40%, -2 5(990%)01 A4 1.18%2] AAF]7] Y]
Ho|Al4=E W 118}9ITH27, 28). Capillarys 30] tiajAls W
(5.0%)0| 4] 1.84%, 32 FE(95%)°114] 0.88%2] ZAZ]7] W o]
A7t RAEgl=d FYe d5RolA D-1002] HAF]7] Y ®io]
Alg= ZF2E 0.89%, 0.87% 2 B ALEITH29.

A4 B Bl %8l S 7120 2 RSl
] A

»orE

& o) AZAF ANISHE Z47RES ellA] 4t Kol
SJRLEISIT], HbACHTI S o] KEHRTl ohfet A= 57}
SF 3 W 5 ThFE BAT BN A1) 5T @
B A9l RS U5 Bask ke mass v 2
AT AZAANA AT 717 5559] Al B e g A}

Goto] oA o 2 Gl W QlefA] A4S el 4= )ik
D-1000]14 Z4% Ak} Integra 8003} Capillarys 3014 &%
A} 2] v o ol A A= 242+ 71 Ao oy
3f L5 0975 o|AFo]Ritk College of American Pathologists (CAP)
O] HbAlc QI F- A r=te] 818752 20139 71A] 7% 21 2014
WRE 6% 3| ITH30). 2 A-tolA= 3tk 71l o
2} ZH] 71 & 3]-8-2 Z}(total allowable erronE + 6% = A5
a1, gHpojoAl] 7|20 2 o]o] HHlel +3%E A-86lrH2y,
31). ] 7+ 8|7t A3} 7]E ZHH]9F D-100 7+ %Hfooj 2=
Al 71A12] A QAFAA I (5.7%, 6.5%, 10.0%) HFoA +
3% o[tk 7+ ARH B AT JolE Bland-Altman
plotoll A Hlasl HQEE w, ZF2-0] 7| Zgulof ot Aukgl o]
9] Hat-2 -0.09% (Integra 800 vs. D-100), 0.10% (Capillarys 3 vs.
D-100)2 w9 W& =0l glek T2t HbAle 9.0% ool &
EEo A= D-1002] Au}gko] Integra 8002} Capillarys 39] A1}
ghack b 25 o] BAEIHFg 3) Maesa 58 D100
I} Tosoh G8, HA-8180V (Menarini Diagnostics, Firenze, Italy) S
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Gl Oﬂoﬂﬂi U3 HPLCHE AR8-3Holl = D-1000] o2 +
Apule] vl S8 ol & AutololA7 HARHS B Tel
a1, Variant 1T Turbo2} D-100S B3t T t}= o3Lof| Al= HbAlc
ol Z7Fa42 D-1002) 24 vololss7} 27 sirk 1 el vl
tH32, 33]. o]2]3t HbAlcse 710l thE & dutolol s S7H
Fo] olo g HAER (calibraton?] AHAl(traceability) 2] A
e} EA T (calibration protocol) ] &A4|7} A= A &gt
St oleich AT 2 & 512 HhALHSIol A
o3 QXA Za OAAA] H]x|= gL 7] oF
A7k 2 "q-"r“’ﬂ"ﬂL HbA1c®] AHgko] 9%7} di=
@1%71 mieol =& wolld S ghel AEdS
SRRl 37} o) Ba Aelch

Al 7)ol it AAl A AARES ¥]askte ) D-100- In-
tegra 80001 H]3[ Z|x AA| A& o koLt 45 vs. 111
) A&E= GA Aol v B Alzto] 22 2 HQITHO.8E vs.
03%). Thebd] GOARIE SAe] Aelat tol Integra 8000] €]
HELOLHE6 152 vs. 31.34) 1087 E oF 9= #J2]e wl= D-100
o] o WITHOA4RE vs. 139+5). Capillarys 3= 12709] AAE sl
of kel ANIol Aol T A T 205k AT The
Rpule} g0 2 w]mahs | oleigick 24 A2 Ak B2} At
D-100& A2 A7} AASE Al7FE 807A] A7) £E2 s,
7| AulEa vlarsto] 2z A A =7 whE o] A

o} webd kel BTt FAS Helshs dim ApAe ol

o T oox 30 B
NI

o
o o

-l>l-ﬂln$

s

J‘.?l oY e og.
o 2 o
% 1o % o

e ehAel A} o) HislILL Z2b4e) 2k W) Bag

Qe HAPONA = F-8-5HA AHE-E 4= 3l A= 7Tt
AEH 02 D100 HbALS] 24 A5 B7h At S5t A
Eof Wi §e 27 7hs WA a4 Blslslc 71
9] Integra 800, Capillarys 32} -5 AFdA] 2l AX| =5 Hoj
i melzglon QA

7129 ol AT B SRS A aRE
o Prge] A A7 U GHF oS 917 31 Bl £
SOV AHET % 9L A0 R I 1A 1 mAod S B
SA] gk HA) Al ks 4

){l

O OofF

L o |
HiZ: Sl==24] Ale (HbAlo)w Fie o] ety 2=, 4 #&
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