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Table 1 Summary of Osmometer Characteristics Used in the Collaborative Study: Apparatus and
its Supplier, Measurement Range, Calibration Method, and Spemficatxons of
Repeatability and/or Accuracy

LI?T:(.). Supplier & Apparatus Measurement Range Si‘otingxgriﬁzz- Repeatability and/or Accuracy

11 KDECompoation . 0~2500mOsM  0,300,1000mOsM  SCV 1%(200~300 mOsM)

1 TOAFECmSLL 0 2000mOsM  100,900mOsM  SCV 1%(500 mOsM)

g [Fiske Associates 0~2000m0sM 100 000 2000, <+ 1 040~ 4000 mOsM)
31 e 0~2000mOM O aoad @29 iig?‘gs&{ég:;ggomfggn
3 TOARlctromicsLtd 02000 mOsM O O sy S 1%(00mOsM

4 DX Comporation = 4 2500m0sM 0,800, 1000 mOsM ii;mosmm mOsM,
T
g  Tiohe Associates 0~2500mOsM 19 PO HOM <y 044 (500m0M, n=6)

7 TOADectomiesLid  o~2000mosM 100, o HOsM £1.0% (500mOsM, n=6)

8 mﬁfgg‘gﬁ‘g‘; 0 0~2500 wOsM 0,300, 1000 mOsM < %1 %(0~2000 mOsM)
o s om0 N £ ot
i e

o Rt g BSOS 2 im0 0
121 T L HOSMLL  O~?00mOsM  100,900mOsM S (300, 400, 500 mOSM. 25)
i T
138 oMoz | 0~2000mosM  ® sy o = :—336? 1000 mOsM, 2=6)

14 PregEen® e 100~2000mOsM 50 (fgg)mOSM = zéa?gosgimom, n=3)
15 e oMgozo  0~2000mOsM O 30?1; =D mosM = (iéclabcr/;.oo mOsM, n=1)

1 KDFComoration  o~2000mosM O 30010 mOM 1.0 %(0~2000 mOaM)

17 Advincedlnstrum. e 0~2000m0sM 500, 850 mOsM 2 Lo S:fég: 33253323;

Number (2 ) in parethesis indicates the repeating number for the calibration or the confirmation of the
repeatability and/or the accuracy of the measured values.



Table 2 Results of Osmotarity Measurements for Standard Solutions,;PhysioIogical Saline, and High Osmolar Injections above 1000 mQOsM

1
1| 2| 2 | 3tz | 4 5 s 7 |i 8 9 {101 |wo2) n a2 ) 14| s | 6 17 A;:' ';?:
Toven (5 03091 [0.3054 |6.5051 | 0.5092 | 0.3092 | 03090 | 0.3090 | 0.3099 | 03057 || 0.3089 |0.3106 [0.3090 [0.3096 10.3088 |0.3083 03051 | 0.3090 [0.3090 [0.3091 [0.3252 [0.30%0
100mOsM  |AveqOsMy| 200 | 99 | 9 100 [t01 | 99 | 96 | 9 | 97 {100 | 100 | 100 | 95 [ 100 | 98 | 99 | 100 | 99 | w0 | & | 9 | 104
so | 000 | oss | oss | 058 |08 | 100 [ 058 {153 | 153 | 058 | 100 | o000 Jos8fos8 | 100 |08 | 058 | 058 | 058 | 058 | 000 | 129 ] 96
Token (5 |0.6265 [0.6265 | 0.6365 | 0.6266 |0.6266 |0.6265 | 0.6265 | 0.6262 |0.6265 | 0.6265 [0.6269 [0.6265 [0.6265 [0.6263 [0.6275 [0.6266 | 0.6265 |0.6266 J0.6264 [0.6265 | 06265
00mosM | Aveqosm)] 199 | 200 | 199 | 200 | 200 | 196 | 199 | 157 [ 199 | 198 ] 198 | 199 | 199 157 | 200 | 198 | 200 | 200 | 199 | 199 | 19 | 199 | 201
s | o000 | 000 | 252 | oss |ooo {000 | 1s | 231 fooo | 058 | 115 |oss fooo jose |ose |oss | 000 | 058 | 000 |08 | 038 | 125} 15
Token () | 0.0461 |0.5463 | 0.9458 | 0.0462 |0.9463 | 0.9460 | 0.0461 [ 0.9467 | 0.9459 |  0.9459 | 0.9474 [0.9460 10,9451 [0.9455 | 0.0458 |0.9461 | 0.9460 | 0.9460 0.9458 |0.9464 [ 0.9459
300mOsM  |Ave(OsM)] 295 | 301 | 296 | 300 | 300 | 296 | 298 | 296 | 298 206 | 207 | 298 | 208 | 296 | 300 | 209 | 300 | 299 | 299 | 300 | 295 | 298 { 3%
g o> | 115 | oss | 115 | o8 {000 | 1as | 115 {265 [oss | 100 | 058 | 000 (058 [000 | 100 | 115 | 000 | 058 | 000 | 058 | 058 | 1.80 | 205
§ Teken () [ 12703 [ 1.2701 | 1.2700 | 12703 | 12705 | 1.2700 | 1.2701 | 1.2658 [1.2658 | 12701 |1.2709 [1.2700 | 12700 112704 [1.2856 [ 12703 | 1.2700 | 1.2700 12700 | 12704 | 1.2700
3 400mOsM Ave(OsM}| 400 402 400 401 400 ki3 399 3% 398 397 399 399 ki 1] 405 401 402 400 400 401 A6 399 | 4035
% oo | 000 | 115 | 252 { 153 | 100 | 100 [ 058 | a5t | oss | 058 {oss [os8 [o0s8 |0s8 | 100 {058 | 058 {100 | 058 | 100 | 058 | 220 396
5 Taken (g) | 1.5934 | 15932 | 1.5927 | 1.5932 | 15932 | 1.59%0 | 1.5977 | 1.5932 [ 15930 [ 1.5930 [1.5938 11.5930 (1.5951 [1.5930 (15962 | 1.5935 | 1.5930 1.5932 | 1.5931 | 1.5934 | 1.5931
2 s00mOsM | Aveosdy| S02 | 503 | 498 [ s00 | 500 | 497 | 497 o5 | a7 | 498 | 499 | SO0 | 500 | 497 | S02 | 498 | SO3 500 | 502 | s02 | 496 | 499 | so3
- o | 100 1100 | 153 | 115 [ 100 | 153 [ 058 | 361 | 000 | 058 {058 {os8 | 058 | 100 |o0ss {058 [ o058 | 0.00 | 0.58 | 058 | 058 | 243 | 495
E Taken () | 22382 | 22379 | 2.2379 | 2.2383 | 22383 | 22380 | 22376 | 22376 {2.2380 | 2.2384 |2.2381 {22380 | 22380 | 2.2384 | 22182 22383 | 22380 22380 |2.2381 |2.2381 | 22382
T00mOM | Aveqosiy| 697 | 704 | 697 | 700 | 699 |62 | 0 | 6o | 694 | 64 | 698 | 697 | &5 | 701 | 6% | 658 700 | 699 | 699 | 699 | 696 | 698 | 704
oo Voss | 11s |oss |oss Joss [100 | 115 | 306 |oss | 265 058 Joss |08 | 153 | 173 | 415 | 000 | 1.00 | 115 | 145 | 058 1278} %2
Teen (9 | 24101 | 24102 [2.4098 | 2.4103 | 24103 | 24100 [ 24087 | 2.4103 24100 24101 [24110 [24100 [2.4100 | 24104 | 2415 | 24100 | 24100 | 24101 24101 | 29102 | 2.4101
750m0sM  |Aveqosy| 750 | 760 | 752 | st | 72 | 7ex | w7 | as0 | a4 | 797 | 751 8 | 6 | 752 g as4 st | ESL 750 | 752 | 752 | 748 | 750 | 760
o | o8 | 208 | 100 { 100 | 115 | 306 | 058 | 252 | 436 | 115 | 000 | 038 {0 [o000 f 306 | 200 | 058 | 058 ;058 | 058 | LIS } 370 | 742
_ Taken () | 3.223% | 3.2252 [3.2229 |3.2229 | 3.2229 | 32229 | 3.2281 | 32208 [3229 | 3.2230 [3.2251 {32230 132230 | 3.2228 | 32876 | 3.2233 | 3.2230 32730 |3.2230 |3.2234 | 32207 '
1000m0sM | Aveosdy| 999 | 1011 | 1000 [ 2001 | 1001 | 9e2 | 1000 | 996 | 995 | 88 | 1003 | 993 | SE) | 1004 | 1016 } 999 | 958 1028 | 997 | 1000 | 1000 | $000 [ 1028
s> | 100 | 306 | 058 | 058 | 115 | 173 [ 000 | ss6 | 320 | 115 [ 058 o058 |oeo | 115 | 306 | 100 | 306 | 000 f 265 ] 000 | 153 | 968 | 982
_ - Ave(on| 257 | 70 | 284 | 286 | 287 | 282 | 287 | 286 | 284 | 287 | 285 | 286 | 287 | 284 f 286 | 285 | 288 | 287 285 | 286 | 285 | - | -
& - sp | 058 | 265 | 265 | 058 { 000 | 153 | 153 | 265 | 000 | 100 | 115 o058 |08 [o058 |08 |os8 | 058 |oss [058 000 | 0S8 L - | -
3 Exp2 Ave(oM)| 287 | 290 | 287 | 285 | 287 | 283 | 287 | 285 | 284 | 286 [ 285 | 2ss | 286 | 285 | 285 } 286 | 288 | 286 | 287 26 | 284 | - | -
3 > | oo | ooo |oss | oss | 000 |oss | 1as [ 115 oss | 173 |oss {oss |00 | 100 058 | 100 000 | 058 jo58 |00 JO58 | - | -
% Expd Aveionn| 288 | 292 | 8¢ | 285 | 287 | 284 | 288 | 285 | 284 | 288 | 285 ['286 [ 286 | 285 | 290 | 285 | 288 | 288 | 288 | 26 21 | - | -
sp | oss | oss | 11s | 058 | oss | 100 | 153 [ 252 | 100 | 115 | 055 {000 [000 {058 | o058 fooo |o0s8 | 058 |100 {000 foSB | - | .
(= T 287 1 2o1 | 285 | 285 | 287 | 283 | 287 | 285 | 284 | 287 | 285 | 286 | 286 [ 285 [ 287 [ 285 | 288 | 287 | 267 § 286 | 284 | 286 | 91
s | a3 | oos | 1as | os1 [o19 [ 120 | oss [ o | 010 | 084 | 038 | 033 [ 038 §os1 | 265 {051 | 019 | 0.69 [ 08¢ | 000 | 051 } 16428
Difuted Soin. | Ave0sh)] 293 ~ 20 | 289 | 289 | 29 | 299 | 288 | 2%0 | 291 | 292 | 295 - | 289 | 298 | - | 293 | 294 | 292 | 297 | 296 | 293 | 299
= sp loss | - |40s |oss |oss [ 100 | 100 | 058 |1as | 153 {115 Joss | - foss Joss | . |1s3 | 058 0358 000|053 |338)28
gi s | Ao 1ar [ [ 14 | 1333 1402 | 1426 | 1244 | 1338 | 1463 | 1422 | 1336 | 1418 113 | 1477 | - o | 1332 | 1452 | 1456 | 1364 | 1389 [ 1477
9 sp |zes| - | 265 |oss | 100 |asi | 321 | 503|529 | 24661000 | 493 400 | 1266 | - » | 058 | 3024 | 306 | 416 |5507]1313
eS| A0 083 | .| 087 | 087 | 08 081 | 089 | o8 079 | 082 |088 [o083 | - | oss [om | - T oss | 081 | 052 | 087 | 084 ] 089
s looi | - |oot |00 |ooo|o0o0o|coo |00 {oo | oor o000 Jooo § - [oo0foot | - . o000 | 002|000 | o000 |003jom
Ddwcd Son. | 2O - . . - - - - . . - | 07?| 0| - - R TR A N —~ T - 1 -
g 5D - - - - - - - - - - 0.58 7.09 - = - O.M - - - 05! 0.58 - -
Ave(OsM)l - . - . - - - - - - . . . . - | aes - . ojmes jue | - | -
§§ Intact Soln. s . . . - - . - - - - s . . - - e | - . - 306|608 ] - | -
= Ave(Osv)] - . . . - . . . . - - . . : - Josm2 | - . - Jow jom | - | -
nC 'L Intact Soln. S(D ) . . . R . . - . . - - . . - - 0.01 - - - 000 | 0.00 - -

The collaborative study was peformed by 17 Iaboratories, and in some lsboratorics mezsurcments were doe by dilfercnt
AppaTatus sndor in dilfesend days, which are indicated by the branched aumber.

1) 3P *Giucose Injection® (20 wiv%, 20mL), 2) Sulpyrine coataining injection, 3) Antibiotics injuction,

4) High calorie infusion, 5) Ascorbic acid injcction, 6) Citicoline injection(40 wivee)




'_l‘able 3 Summary of Osmolality Measurements for Osmolal Standard Solutions

Standard Sol. M=SD(mOsM) 3¢(3c/M, %) SDi(max)}(CV)  Mun~Mmas DViax (%)
100 mOsM 99129 3.87(3.87%) 1.53(1.53%) 96~ 101 4(4.0%)
200 mOsM 199+1.25 8.75(1.88%) 2.52(1.26%) 196~ 201 4(2.0%)
300 mOsM 298+1.80 5.40(1.80%)  2.65(0.88%) 295~ 301 5(1.7%)
400 mOsM 399+2.20 6.60(1.65%)  4.51(1.13%) 396~ 405 5(1.3%)
500 mOsM 499+2.43 7.29(1.46%)  3.61(0.72%) 495~ 503 5(1.0%)
700 mOsM 698+278 8.34(1.19%)  3.06(0.43%) 696~ 704 8(1.1%)
750 mQsM 750+3.70 11.10(1.48%)  4.36(0.58%) 742~ 760 10(1.3%)
1000 mOsM  1000+9.68 29.04(2.90%)  5.86(0.59%) 982~1028 28(2.8%)

SDi(max)(CV): Maximum standard deviation (OsM) and its coefficient of variation(%) among 17
measurements for the respective osmolal standard solution.

DV (%): Maximum deviation in OsM and percent(%) from the specified value for the respective
- osmolal standard solution among 17 measurements.
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Fig.1 Distribution Plots of Measured Osmolarities for the Respective Standard Solution
" Number attached to each data point indicates the overlapping of measurement values in the
respective laboratory.

Dotted lines drawed above and below the base line indicate 2.09 (—) and 3.0% (—) deviations
from the required value. Mean value+ the standard deviation is also shown.
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Fig. 1 Analysis of erythropoietin preparations by isoelectric focusing method using a slab gel. a), k) pl
marker, b), ¢), h) std. solution 1, ¢), f), i) std. solution 2, d), g), j) test solution.

Table 1 Determination of glycoforms of standard erythropoietin preparations by isoelectric focusing
method.

Glycoform number 1 2 3 4

% 8D % S.D % S.D % 8.D
Std. Solution n.d. 200 044 501 087 2120 1.11
Test Solution nd. n.d. n.d. 20.03 1.05
Glycoform number 5 6 7 8

% 8.D % S8S.D % S.D % 8D
Std. Solution 3420 1.65 29.10 099 896 117 nd.
Test Solution 43.23 170 3030 052 648 112 nd.

n.d.; not determined
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Fig. 2 Analysis of erythropoietin preparations by capillary electrophoresis. a) first analysis, b) the fifth
analysis, ¢) the twelfth analysis. Analytical conditions: 0.01 M Tricine, 0.01 M NaCl, 0.01 M sodium
acetate, 7 M urea, 0.025 mM putrescine (pH 5.5); fused silica capillary (500m i.d., 107 cm, effective
length 100 cm), Applied potential, 15.4 kV, Detection: UV absorption at 214 nm.

Table 2 Determination of glycoforms of standard erythropoietin preparations by capillary
electrophoresis method.

Glycoform number 1 2 3 4

% 8.D % S.D % S.D % 3.D
Std. Solution n.d. 0.93 0.67 479 043 17.30 2.02
Test Solution n.d. n.d. n.d. 14.83 3.47
Glycoform number 5 6 7 8

% S.D % 8.D % S.D % S.D
Std. Solution 30.93 1.26 31.80 3.07 16.60 1.77 0.72 0.20
Test Solution 32.30 0.36 3477 3.00 13.10 0.81 n.d.

n.d.; not determined



Table 3 Iso-electric focusing: summary of quantitative data
EP biological reference preparation.
% SD % SD % SD % SD % SD % SD % SD % SD

1 Quantitative data not obtained

2 200 | 044 { 501 | 087 | 212 | 111 | 342 | 1.65 [ 291 ] 099 | 896 | 1.17
3 148 | 065 | 435 | 071 | 2023 1.55 {3202 | 1.65 |3023| 14 1172 ] 191
4 5.4 481 | 187 | 4.21 |32.02] 3.26 [30.63| 474 | 13.15| 3.21
5 096 | 023 | 506 | 1.01 | 2498 160 | 3663 | 087 | 2703} 1.03 | 584 | 0.78
6 335 | 049 | 804 | 169 [21.44| 12 |31.66| 1.85 | 259 | 247 | 116 3
7 074 | 015 | 245 1 025 | 669 | 0.79 | 2067 | 0.31 [29.34 ! 1.09 [27.39] 0.62 | 02.61 | 0.61
8 Quantitative data not obtained

9 069 | nd | 151 | nd | 567 | nd [23.89] 146 }3296| 1.39 [27.05| 1.70 | 9.06 | 0.86
10 698 | 1.32 | 11.08| 120 { 208 { 1.87 [ 2557 | 068 |24.05]| 1.56 | 11.6 | 0.54
11 Quantitative data not obtained
12 125 1 095 | 3221021 77 {089 | 203 | 066 |27.98} 1.79 [25.53] 1.52 | 12.95| 0.37
13 218 | 065 | 624 | 057 | 1991 | 077 12942 | 0.39 129.00) 062 | 13.66| 1.24




Table 4 Iso-electric focusing: summary of quantitative data
Test sample.
4
% SD % SD % SD % SD % SD % SD % SD % SD
1 Quantitative data not obtained
2 2003 | 1.05 14323 1.7 | 303 | 052 | 648 | 112
3 1872 23 | 370 | 415 [ 3322] 2.15 | 11.16 [ 1.69
4 268 | 421 {3838 3.17 | 244 | 412 | 103 | 1.94
5 25551 5.89 | 4048 | 1.27 | 28.72| 4.13 | 5.25 | 2.03
6 1601 00 [ 342 1.79 ] 368 | 356 | 21 | 4.06
7 20 | 0.05 [21.14§ 020 [32.67| 0.41 |3030| 0.39 [ 13.90] 0.52
8 Quantitative data not reported
9 2283 142 | 3815} 0.50 |29.86| 1.12 | 9.02 [ 0.53
10 2312 2.04 | 3347 0.76 | 2807} 0.90 | 15.35| 1.39
11 Quantitative data not obtained
12 263 | 0.67 | 2133 1.25 {3145] 2.19 [2922] 2.56 | 13.38 | 0.83
13 422 | 097 2036 1.11 [ 3237 262 | 29.0 [ 223 | 12.72 ] 1.86




Table 5 Capillary zone electrophoresis: summary of quantitative data
EP biological reference preparation.

1 2 3 4 5 6 7 8
% SD % SD % SD % SD % SD % SD % SD % SD
1 16 | 0221 25 | 015 | 624 | 031 | 185 | 035 [ 2876 033 | 273 | 0.35 13.96 | 0.23 | 1.14 | 0.034
2 093 | 067 | 479 | 043 | 173 | 202 |3093[ 126 | 31.8 | 3.07 | 166 | 1.77 | 0.72 | 0.20
3 085 | 0.055] 2.63 | 0.16 | 63 03 118281 057 { 275 | 082 2827 1.08 [ 15111 077 | 1.13 | 0.20
4 033 | 008 | 228 | 031 | 625 | 027 [1922] 007 |2937| 023 [ 2823 | 023 | 145 | 0.54
5 008 | 0.14 | 283 | 010 | 633 | 028 | 18.95| 0.23 | 2882 | 0.48 [28.13| 062 | 143 | 0.35
6 091 | 006 | 2821017 | 658 | 0.19 | 19.13] 0.23 | 2863 | 033 {27.17| 047 | 1387 | 0.59 | 0.85 | 0.14
7 077 | 014 | 251 | 013 | 607 | 041 [19.05] 0.31 |28.83] 0.20 [28.13] 0.34 | 146 | 0.56
8 Quantitave data not reported
9 136 | 151 | 3.49 | 195 | 567 | 1.46 | 1668 ] 163 [ 2683 | 429 [30.16| 123 | 1685| 47 | 137 | 1.I8
10 | 137 ] 039 | 325 | 038 | 1042 032 [2123] 0.18 [27.63 | 0.27 [23.78 | 0.44 | 1232 | 0.34
11 165 | 107 | 39 | 057 | 662 | 034 {09.02| 0.60 | 28.02 | 083 |27.03| 0.55 14.42 | 0.95
12 | 040 | 017 { 248 | 0.12 | 7.07 | 049 | 1865} 0.29 [28.22| 0.28 | 27.28 | 0.32 | 14.57] 0.15 | 1.35 0.27
13 | 028 | 061 |0300] 081 | 648 | 069 |17.98] 0.58 [28.00] 0.98 | 27.28 | 0.82 | 14.36] 0.56




