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Reference Standard Data
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~ The Somatropin Reference Standard (Control 951) of the
National Institute of Health Sciences

Chikako Yomota, Satoshi Okada, Eriko Uchida,
Kazushige Morimoto and Takao Hayakawa

Somatropin material was examined for preparation of the “Somatropin Reference Standard”. The
candidate material was evaluated by a domestic collaborative study in which eight laboratories
participated. The protein content was determined to be 4.5 mg/Vial based on amino acid analysis.

Because of the possibility of application as a chemical reference standard for assay by the HPLC
method, a physico-chemical evaluation of the candidate material was also performed. By SE-HPLC,
the content of polymer, dimer were determined to be 0.54%, 0.98%, respectively. By RP-HPLC, the
early peak area ascribed to desamido and sulfoxide form was 1.07% of the total peak area. And for
informational data, the potency of the candidate material, being estimated by three defferent biological
methods, weight gain assay, tibia test and adiposeconversion assay is 14.8 IU/vial.

Based on the above results, the candidate was authorized as the Somatropin Reference Standard of

the National Institute of Health Sciences.
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DR UEBRGBLEL DB ROBR EFNEEL, B
FHOBED» L LIWFENERENDEEIEZ N TV B,
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tropin 3 & F Somatropin for injection D€ / 75 7 T,
ERik & L Tsize-exclusion chromatography # 3 L
Tw32, %72, USP & Forum iz BwWwC, HPLCHEDE
WEANDORAERREL T3, b2EICBWTY, BE
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1. REEE[OHRES

B EHOE F EERLELIE, Novo Nordisk A/S
# (Denmark) 2B WTC, #ETHRZEC L) FAHE
N2 THY, BEEERESE L B I NS 1547
NP DML, b FRERLESHdmg 7Y 2> 9.3
mg, <> =} —/)L46.7mg, Nal,PO,-2H,01.3mg,
Na,HPO,-2H,01.2mg ¥ ST\,

2. EEPYEBIUEE - H&

SR EER B S O HPLC Bl k 2 BB S e
& LT, WHO EBEZR & (Code 88/624) % Fwiz. %
DiIH, BALZERRERIC A W2 RIS, JISHE®RGFE 2
I3RS & w72,

3. BE{LmoERERE

848 iz o %, RP-HPLC #:, SE-HPLC &;, IE-HPLC
% X2 7 ) —BREKE), <7F Fey 7, Native-
PAGE, SDS-PAGE, FRARESAKE), 2k 2Hb¥n
FHmRER #2475 72,

3.1 HPLC

HPLC O REHARIRI S 1 54 T L%, Kimlici
L, ®NTHUTOBRIESMC Lz h > CREEEAT- 72,

(1) RP-HPLC #fE4f:
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Motigs - SEAMRERERT (BIEHE | 220 nm)

%12 4 Vydac 214TP54 (#7213, Develosil ODS-UG-
5) (4.6 mm .D.x250 mm)

77 LIBEE © 45C

e 0. 05M Tris-HER R (pH 7.5) /n-7"1,%)
= (T1:29)

7 & 0.5ml/min

AR 50 ul

L ¢ SURHAML % 25 AR L 72 100 pl i D &,
LROFHETHRIET L L E, BoNbEE—T70ESR
W7 NWRAT—ND50~T0%C% % & S ICHHEET 5,
2z, RRHETE 1000 5AR L 2 25 uliz o &,

LERENGMTHRET L E, T~ RETE B L

IR LU TS BEEESD LM RET 5.

TN ESR | B — 7 Dikd 5 E Y — 7 DR
TRy 2 15 HipH

(2) SE-HPLC #ffdeft

BoHes L AR (RISEHE | 214 nm)

715 2 0 TSKG 2000SWx. (7.8 mm LD. X300 mm) +
TSK guard Column SWy, (6.0 mm I.D.X40 mm)

77 LRE L 25 CHHEN—EInE

FEAE 0 0.05 M JREBKET > & =77 LB
. & :0.5ml/min

AR 25,ul

PR - (D% %A

fiiigsagil] Eﬁﬁ@ CE PERERNLVECOBRESERT S
TOHH '

(3) IE-HPLC ¥4

Beli2s AR (MERE | 280 nm)

%% A - Mono QHR (7.8 mm LD. X 300 mm)

77 LR 1 25 CATEN—EIRIE

FEHA © 25 mM Bistris-taFsiEiER (pH 7.0)

BEMEB 1 0.25M NaCl 2 2B #HiE A

W # :1.5ml/min

AR 1100 xl
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3.2 XxbE7Y)—ERKH

X T ) =V —rRAANKE (CZE) i, LLTo A,

WET TR E BREE,

B2 oo/ THlEL 72,
A . B
%8 REFEF Ny g2
CAPI-3100 P/ACE5510
XrbET7)— 50 gm LD. 50 gm L.D.
X 37.8 mm X 50 mm
W &R . 220 nmm : 200 nm
VKERBE 25C 23T
kb AR EHEAL mE S

(25 cm, 20 sec) (0.5 Psi, 2sec)

D zKiz

DREDRRMAT 50 mM R VEMEIER 100 mM V) > BRARIEE

(pH9.0) + (pH 6.0) +100 mM
IFL7) a—i RKAT772F20
(85 : 15) ¥/ —NT Iy
FIinEE 212 V/cm 439 V/em

3.3 FoMoE

~7F F=y > 7, Native-PAGE, SDS-PAGE,
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4. RABHE (73 /7B9WH)
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AN, BETTESEEL, 0.1%F4 7)) a—NBEH
TEHE SRS 200 ] % 77 5 ABEBROMEIRIC, 50 pl % HREBRE
Wiz 2. FaHNZERERE, BET (1 mmHg L1
T) TEHL, 110+2°C T 48 BFmMEAT 5. WwEHITL,
iz 0.02 N 582 0.25 ml %
M2 T L, REEEE TS, BN, T3 B
4ml B L 2.5 umol/ml >/ va 4L v E4ml %
FEICED, 0.02 N AR £ N2 TIEREIC 250ml & L7
T UBBEEMEIEIL E T 5, RRHAEEDE X UTRREB W S ulic
D&, TI/B7u= b7 782 08824, &6
BHESul hoT 3 VEREIENERM, (mg) 23 (1) i
E0EHTZ, M &R (2) &Y, BHS1S1 P

DEREFRINVECEGEM, (mg) »iHET 5.
_ AA., _ ANg
M, (mg) = Ao X——=T AN., X AMXR (1)
B 22,124 0.55 4 .
M, (mg) =M, X NA ><-——0 0550 5><50><10 2

AAsr: BBEBEENZNFNOT 2 /B0 — 7 i
AAqy: REHEMDZNTNDT I VB E— 7 ik
ANgp: BRI / v £ ¥ > D — 7 TRk
ANg,: RBEHED /o f Lo — 7k
AM: EALZT I /BE (mg)
R: HALZRKBAR &, AL EBERD /
na4f ol (1.136)
NA: b MEREFRLVEC DT I /BB
5. EBIBREEK
Beriihs £ O WHO EFES RS % # 1mg/ml & %5 &
l2EH» L, 2716mmic BT A2IRGEEEZRIET 5. 36
BELOZEE, 250 nm A 5 400 nm DIRFEE # 0.2~0.4
nm B EIToERESTHE L, 350~400 nm iz B 2
-GN 77 7 5 5 276 nm ~DIFEE E K&
THIET 2.
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6. &MEHBiEx
_ ‘g ‘B U‘ %3
RERNE: (Weight gain test), B EinkFrigERehns HRE LUH
% (Tibia test) B & U Rk biEMRIEY: (Adipose 1. BEHNREHR
conversion assay) (24", WHO t FEKR/L T EHE 1. FEZHERR

ZH 5 (Code No. 88/624) 7 i&YAE 6.7 IU/amp. % FE#
ELTEL 72,

6.1 PRERME

HE%B HRICBETERZRHEL 58D Y 4 X7 —
FTw PHERRW, —BE12EE L7z, BERISB L OPWHO
FEpSE 2 0.25% 7 YT V7 I v R ABE AR
AL, 0.161U/mliGHES L U2 0 A EARBEREE
N, B5BHAICKEZNELALEZET Y Fic0.bml %1

B2E, #7rMEBTETHRSL, Znz 4RERDET.

iR 5 R S8 16 BeffRIcARE 2 WE L, #E5H%A
EDEREERRER M E L CHTHEERZIC & O M 7710
wRKDI, '

6.2 B EImEKE TRl

BEfMSE L U WHO BB G&OEEBE (0.011U/ml)
BLWEREE (0.05IU/ml) o2 HEIZDOWTIFI0L
DM TEETEHE S » i1 H1B500ul 354 H#ET
ET#H#E5L, #iBL -EEEmKERsoOmEzZHEL TF
TTREREDNC & ) %KD 72,

6.3 JIEEFMRES{LiEMRIE

<7 Z JRRRTERAARE 3T3-F442A Mf8iZ, E+S LT
Ik BEKRFICEI i~ T B Z b, S
{b=— 5 —B8% TH 5 Glycerophosphate dehydrogenase
(GPDH) HME#IEE LTI LTI VRERNLES D in

vitro bioassay B2k L THMTH B2 D HEI LT3,

By & o WHO EFRZ M £ £ N TURi R B A 20,
40, 80 pIU/ml & 7% % & J icHBa~EIm L 72354 o GP-
DH HEHfE £ BIEL, HATHERBIC &) Nilie Red 7z,

(1) BYVT7Z72INT 3 F7n (PAGE) EXRikE)

Native-PAGE iz & 1, Efifho <> Fiz, WHO EE
SR E—BL 7,

SDS-PAGE iz & 9, BHifho 48 22,000 TH - 72
(73 7B L D 22,121),

(2) HFERESKE)

FEEEAKREICL), FEHHOFESplIZ5.1 &K
T, TR 4.99 & iTiT—3kL 7.

(8) TFFevbrS

SEBEICBWTBEHROT7TF Fey B 7 24T0n, W
Ty WHOEBSHRD 7o 776D/ F—2 &
=L

(1) K=+ 7774 —
A. RP-HPLC

BRHMPBPOTAT I FEABL O AVKX Y FMEDEE R,
EPICIRAZINTWAFH, USP TREINTWDL HEE
[2# 7 RP-HPLC #fE4fFic L D WIzE L 72, 8 #EJic
S HHERKFES Table 1iz, 7u=t 7S 20—%%
Fig. 1icRL 7. REFRALECXDERE—7OHNICENT S
v—27nM% early peak & L, D5 bEE—7DFC
BobE—7%220kx sy MK, ELIH2T AT I FAKY
—7&L, E—7D% % late peak & L CHKAIEMZ
Table 112F &7z, 72720, DoflEfizLEMEE LT
EHEOER LB L. 22T, BEHIZODS #
Sok, FOMOEBIZICA AT AL YMEL 275,
Fig. 1 ODS 7o xick b 7u= b 770 LU 5%
By, 7H8IC L 2 EEEOESMEL early peak
1.07£0.21%, late peak 0.15+0.18% TH - 7=.

B. SE-HPLC

EP #2 & 5\ i3 USP Forum &% iz # L 72 SE-HPLC

Table 1. Content of desamido and sulfoxide body in the candi-
date material for NHS Somatropin Reference Stan-
dard

Content ( %)

Laboratory Early peak (desamido, sulfoxide) Main Late peak
A 099 ( 0.60, 038 ) 98.49 0.52
B 1.02 ( 0.80, 0.22) 98.99 N.D
C 1.20 ( 091, 0.26) 98.40 0.20
D* 009 (72, 7)) 99.91 N.D
E 126 ( 1.09, 0.17) 98.74 ND
F 0.64 (047, 0.17) 99.29 0.07
G 1.30 ( 1.10, 0.19) 98.70 N.D
H 1.05 ( 0.82, 023) 98.72 0.23

Average  1.07+0.21(0.8370.22,023F0.07) _ 98.7620.28 0.15%0.18

*This value was excluded in calculating the average.
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Fig.1. RP-HPLC chromatogram of the candidate material

for NIHS Somatropin Reference Standard
Peaks: 1=sulfoxide somatropin; 2=desamido soma-
tropin; 3=somatropin; 4 =1late peak
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Fig. 2. SE-HPLC chromatogram of the candidate material
for NIHS Somatropin Reference Standard

Peaks: 1=polymer; 2=dimer; 3=somatropin

&), BHERRNSA e—, R)e—BFHEL L.
Z DR % Table 212, 7uv= bt 77 L0n—Fl% Fig. 2
R L7z, SHBIC L AHIEMEDFHIL 74 +—0.98%
0.22%, +1)=—0.54+0.14%TH - 7.

C. IE-HPLC

EHic, A 4>/ H T LR IE-HPLCiIc L 3
WERBRZIT-o7, EEC—70BICEHRTETAT 3
FRENHBWHL — 7 0BEMEFEL— 7D 0.79+

Table 2. Content of polymer and dimer in the candi-
date material for NHS Somatropin Refer-
ence Standard

Content ( % )
Laboratory  Polymer Dimer Monomer
A 0.70 1.02 98.28
B 0.70 0.88 98.43
C 0.50 1.20 98.20
D 0.43 0.95 98.63
E 0.60 1.41 97.99
F 0.28 0.69 99.03
G 0.49 0.71 98.81
H 0.63 1.01 98.36
Average  0.54+0.14  0.98+022  9847%0.32

Table 3. Purity test of the candidate by capillary

electrophoresis
Content (%)
Laboratory Main Desamido Unknown
A 98.40 1.20 0.30
H 98.59 1.41 N.D.
Average  98.50%0.09 1.31£0.11 0.15

Table 4. Protein content
for the candi-
date by amino
acid analysis

Laboratory Protein(mg)

A 431

B 4.43

C 4.56

H 4.55
Average  4.46%0.1

0.40%Th-72. B, ZIEX L MRTEMOBILE R
ZLTwirwizd, IEFHPLC TidEvr—7 &8t T¢& %
WIZEPFHLNT S,

(2) Xx bt 7Y —EXRkE

WA, RABHERBOGHICEMTH S Z EREN
Ta72XxvE7)—EBXRKE (CZE) ic LD, BEHHD
i 2T - 72, Fig. 3IcBHIRD 7 20 77 A0l %,
Table 31z 2 BEDRABEREZ R L 2, XK TIE, A
NRX Y FRIZGEEL 2oz, CZE TR T AT T FIK
FRERDTHDEZ EICL DD, RP-HPLC LD EE—
T DGR TH H726, 1.314£0.11% &R0k E
ZHERHEIELN b EBbND,

3. FABRHE

T I BRSO RLY, BHG 1A T ARDIZAH
BmEFE L2, 4BB8Ic k 2HIEHR% Table 4ic/RL 72,
SEHMEL 4.46+0.10mg &R LN, TNEHEIZ, 4.5mg
MR EBRNOERMEE Lz, £z, WHO EESR&IC
BT 5, WREE A (276 nm) =8.18 # W, #&EfsHD
FEUNENEE L VEE L 272 A BT 4.39+0.08 mg/vial
THhotz, Tz, TI/7BOMICL2AERYEEC, &
WRD 276 nm 2 BT 5 ENVIRBFRE EZ KD 12 L2 A,
1.7940.01 TH - 7=,



134

wmE R R

B oW & 551145 (1996)

.01
N P |

<005

1

.01 AU

1 1 1. 1

-.001 ---
1
ha

S
10

— 1T

30 (mim)

Fig. 3. Electropherogram of the candidate material for NIHS Somatropin Reference
Standard by capillary zone electrophoresis
The small electropherogram is that of the somatropin solution stored for three
days at 37°C. Peaks: 1=somatropin; 2=monodesamido somatropin

Table 5. Summary of biologica‘1 assay for the candi-
date by three methods

Activity(IU/vial)
Tibia test
11.7 14.6
average 13.2+1.45

Adipose conversion assay
15.17 1442 15.16
average 14.92%0.35

Weight gain assay
179 166 142
average 16.2%+1.53

4. EYEEHERE

BB OIS &, RERINE, SR ska R
R B & VBRI AL MERE R £ D, WHO b b
EhRLECEARSEG (6.710/amp.) %45 LTl
L7z, #58:% Table 512 % & TRL /2. HREBIETIR
16.2+1.53 IU/vial, S Btk msmaig: it 13.2
+1.451U/vial, J& 540 B 516 08 000 58 8 1% 14.92+
0.35 IU/vial WSS b 7z, 72720, EBSR
BONMAERERERENL DD TR VD, THLDIE
PRI S & L CBUY 4RV, RGO I & LT3R
TH5LDTIIR N,

fliz, SE-HPLC 42 5\ T~ T monomer
=271tk bn e HEL T, WHOEKS®E (6.7
IU/amp.) 12343 5 546 & 36 LA % monomer & — 2 [
DA FI L CEEIL 72 2 = A, 8HHIC 51T 5wl
& LT 14.67+0.34 1U/vial Dtn 45 17z,

5. BH&E WHO ERSBAOMHED

el i & BRI, WHO EEE2:5 iz 2w T 4 HPLC
12 & BAUERER 24TV, Bl & O % Az, Table

_Jasan
153,300

20
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Time (min)
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Fig. 4. HPLC chromatograms of WHO Reference Reagent
for Somatropin

(A) RP-HPLC, (B) SE-HPLC

6T ki, ERSHEAICB IERWESREIIVT
NOLGALBEHGEO SHBRETH ), B ERESE &
INPLNENHELZELTVWA I EPWELPTH - 72,
Fgsm G0 HPLC 4+ — + % Fig. 4 iaoR L 72,

Table 6. Comparison of the purity between the candidate and WHO

Reference Reagent

Content (%)
RP-HPLC SE-HPLC IE-HPLC
Early peak _ Polymer Dimer  Desamido and others
the candidate 1.07£0.21 0.54%0.12 0.98+0.20 0.79+0.40
WHO Reference Reagent 3.19+043 1.6+0.51 249+0.5 3.43+0.90
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e A

bR, KMEmamnizA BE&Ri:4.46mg &K
HbEN, TRk 4.5mg &L, ZHEEL L TWHO EHE
SR T D EWIEEE R0 5 3TEOFETIMEIL 72 &
Z5, 13.2~16.21U0/vial Th -7z, 72, HPLC#EB &
O CZE RiC & BALEERABR AR, AEald & b it ge
IEHTHE(, SE-HPLCIc L 2R HFEGEL T
T ERTRAEMEER T I LWL & o7z,

#eb iz, AMEMLOSEFEREE, UTolcEn

ERERCITh N,

ERBEW B T EIEREIR R RE, &
NIEAEL EET BIEERRE

ku—/ e BRINEK IERTRATEIRTE

BAL =S40 )—0 4H & EXREXHENEE,
FEEFIEAL [EFT EWRE

A 320 —F00  MEERIR  BRETRRTE,
REES [T %R, .k & Eir
WA

JRINTARIT7r—W  EE#E EARLSGRE

IR, TEM— EAT EREE,
FEFER BIR S — ARSI

Wz WEEE BT R rRERT SRR, BT

3)
4)

B [ERr BFER, AHESER R R
B

pa ik

B2k, A, WHEIETF, N, fEx#E, u
COREE, RME, R E: Sy 7REROF LW
SEEHITEE WAL | BEFMEZ b PR R VE > D i
RSEIC B B in vivo bioassay b BALERBR T A0
Tl 7F— gy BERME, 25, 339~347
(1994)
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