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Single and 7-day multiple dose studies of MK-217, a new aminobisphosphonate, were
conducted on 5 Japanese postmenopausal female volunteers. The safety of the drug,
pharmacokinetics and its effects on biochemical markers of bone turnover were inves-

tigated.

In the single dose study, 10 mg of MK-217 was administered to 5 subjects 2 hours
before breakfast and in the 7-day multiple dose study, the same dose of MK-217 was

administered one-half hour before breakfast.

No abnormal changes were observed in subjective symptoms, blood pressure, pulse
rate, respiratory rate, body temperature, ECG and body weight in both studies. In the
7-day multiple dose study, an increase in alkaline phosphatase (Al-p) was observed in
one subject. The relationship of this phenomenon to the drug was unknown. Following
the 7-day multiple dose study, serum osteocalcin (CIS method) and urinary pyridinoline

(deoxy- and hydroxylysyl pyridinoline) were decreased significantly.

Less than 1% of the administered dose of MK-217 was excreted in urine in both
studies, although the excretion rate was higher in the single dose study than in the

multiple dose study.
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Alendronate sodium hydrate (Fig.1, {t#%
monosodium 4-amino-1-hydroxy-butylidene-1,
1-diphosphonate trihydrate : MK-217) i, 4 %
) 7 @D Gentili # THiF & A7z amino bisphospho-
nate TH 5,

MK-217 i%, Schenk 52k b, KERES v
MBI 2 BRIFHEEALERI N, S 518
BHETRTE T v MBI BB LYY AR
MHEHERB LR v oy U REZUEBHEE
7y MBI 5 ERBOMEIERY, &I
BRE iz 2 BRE ML & N BiEE D#
IfER 7% £9, BEBRIC BV CERERD CER
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Tz, o, BHNERRBRCIREARROLY 2R
& U7z 6 BEER RS HER (5~40 mg) THEK
FHRNCEROEMNNRD 5, BHREDEBFC
FRATHLZEWRBENRTWVLAD,

KIFICBWTH, TTREBS Wiz MK-217 O
BERABFICNT 258 1 HERKSRR 6
~40 mg), 7 HTHEFE S AR (20 mg) %2 5
14 HEESFKRSHER (20 mg) I2B8WT, L4,
BEMB L UEBEIRE S I, FRBREOL
USRI N T 1B,

£ 2T, S, PSRN 2RI MK-217 10
mg DH[EL L U7 HMERRSROZ e, &
RBEALE T XA =2 2 5 I RPEYHEM R I
RIZTHEERF LD THRE T3,
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DEMRICEIT 2 5% ] (GCP) %#EsFL TfTbh
7z,

MNERELUHE

1. % &

PR 1 UL LR U 7o 58 50~75 B D & itk
ERRE LT, #HEEIX, Tab. 1 iRdhiz—H&E
DA & D BRBICER L s iz 5 22 RE
L7z, Tab.2 C&EHEHREBEOEREERLI, &3,
RERE 2 B RBRBHIARTIC B & U O R RERE D
HIERARE R, BATOBKARER, SEO
HEOEM, BBRAEBIUOTFHENZEIER L
Zhicxt s 2 WY AE FE, E6RVWDOTHE
BEE2RETE28HDH S Z L E+HAICEBAL
7:%%, BHERC L 2HBESNORE2XETE
7z.

2, HEBE

RERIK T 1§21z MK-217 % free acid & & L
T10mg &F T 2 HEMAEOSREAEFER L. %
B, ABREIEFREKASHHIcTR#E SR,

3. AERBRTENIRM

BT B BB R AN 65 AR & Lz 5~
40 mg O 6 BREFGRSRBICB VT, Zehi
fIEIX Aotz £z, 5mg U EDREE
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Tab.1 #EREEROMREIEE

g 2

M - i EAfL

HEHIRR R g, "R, HE, H5E

LE™ 12 HALEN

Botfs X 44 _

M — R FRIMERER, AIMBRE, M/MRE, ~EZobEy, A=r2U v},
HMERS E, #ERARMmER i

MREERE M, BaviFo—n, P27 V)R, BEH, 7L/,
A/G H, #E Y L ¥, GOT, GPT, y-GTP, Al-p, LDH, CK, ZTT,
BUN, V7%=, R, Na K, Cl, P, Ca, Mg

R vuvy sy, W, BA, JLTF=y, EUAEY, pH, R
&, ¥m, &, P, Ca

Tab.2 #HEBREHEOER

= - s Fkp 1ThE BRI (A% he) HEE[EI %%

BBEES  A=vor G G (ke CreoE) () BARER
F-1 KY 56 161.0 48.4 (& 2 (é@u
~ 48 Ee]
F il 9 M3 6 g 2 (B7L+ KT

F-3 ss 7 M4 505 0% 3 ()
F-4 TN 68  151.6  40.8 155 2 (ﬁ%)
F-5 Y1 62 1454  44.3 (5 1 ()

TERBEF ST A—FTHEEVY /) VD
BOBA SN, 512, RICRIBC TERBL T
% 1MBEERRBRICB VLT 20mg F TOLELMEH
WRINTWB I ¥%sEIL, 581 T
MK-217 10 mg %##5.1 7-.

4, HBRTY1

[F]—#ERE 12 DV TEEB &L O 7 HEER RS
HEROM A 2ITo 7z, Thbb, HEE FARE
4 ~27 FEMB) 13 MK-217 10 mg % &¥ic B [a
REL, Zet, DEUELHEEINIE, 18
DOfEIfE % B W TRD 7 HEG S RBRICBITL
7z.

HER SRR BT, HERE IR S
HI DHBKRT £ TABES® 2, REBZHAKA
Tel, RE2RHBCHRR2 E5¥ 2,

7 HREEGR SRR I BT, WERE I3RS
BERTH & D RKBRSHOEE X THElts €7,
AP EHHRERORETHRE s ¥, Bk
HYEMOMZ 22, RBRELREL, 30 5%
KHERZ L OV THSIREIRL.

BB, MR E b Tab. 3 ITRT A7 Y 2 —1LiZ
> THEL L UBRERITY, £/, ROEYHE
MWEBED 2D DRY >~ 7V B 72,

5. BIZEIEE LERFRRE

Tab.3 WRLZHEBRRA 7Y a2 — N Izfie> T
TOEBIODWTEHER X URER{T- 2.

1) ERIRFTR

MK, BRems, A&, kg, BEER, O
EH, KE, FE.

ME, B THZE L, (OEXIILHR 12 5
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O —MR s © FROERE, HMmBkE, M/
B, ~EJobEy, N b7V, ERIRIMER,
H k53,

QmIEFERE © M, WaLv AT o—,
M)V XY R, BEH, TAVT Y, A/GH,
weyrrery, GOT, GPT, y-GTP, Al-p, LDH,
CK,ZTT,BUN, 7 v 7 # =, [R#, Na, K, Cl,
P, Ca, Mg,

@FRME : P,Ca, vut ) ¥y, B EH,
JVv7F=r, EVNVEY, pH, RICE, #iM,
R,

3) BR#EMFE T XA-%

UToEBHZDWIRELL., 2B, #5HO
KR B ER SRR U 7k & vz,

OmEHReE : A 274 # )V > (intact, NFK
i, CIS #%), PTH (intact).

OFRBRE:VIVEYVY /Y)Y, ERaFy)
ey Y v,

6. RPRYIBE
RPSEYIBEORERY >~ 7)vid, Tab. 3 12xR
L7z 5w 24 FFEER & LT L, HPLC 1
HENC &Y B Rk S THIE Lz,
BRI 3.8ng/ml TH o7z,

=3

E

7. BIREE

KA R 6 & VBERREOEEBE L DWW TS
il & BEIEREDEIZ DWW T paired tBE 721
FFSIRALFARGE & Fvs, BREAKHEL 5 %Rl &
Uiz, &7z, RAPEVPEE, PRI O W T
FHERRET 21T 5 81X paired t REZFWV, B
EKH¥IZ 5% & Lo,

®w R

1. ERERFTR (BB, mE, PRk, ki,
g, LEN, #E, &) .
BEREHERS L O 7 HEERRSRBRO VT
NIEBLTY, KRB L E25h 3%k
BEED oo,
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HERKE (n=5) HEH#S (n=5)
EHH (BAL), (EH(E)

HifE 24 BEfEi% HiffE 8HH
[ iR HIIRE]
FRMER (X 10*/mm?), (376~500) 388.4+41.0 | 384.6+39.0 388.6+32.5 391.6+32.7
HIEk (/mm?), (3500~9100) 69201774 66801119 662041921 696042213
/MRS (X104/mm3), (13.0~36.9) 27.56£3.71 | 26.50+2.76 28.18+3.37 27.02+4.41
~NEZBEY (g/d), (11.3~15.2) 11.90+0.98 | 11.660.87 11.7840.72 11.90+0.95
AT R 7YY (%), (33.4~44.9) 35.90+2.68 | 35.50+2.60 36.06+2.17 36.40+2.56
HERIRIMER (%0), (2.0~27.0) 12.0+2.1 12.8+2.3 11.4+1.7 12.4+2.5
SEEFPER (%), (28~72) 48.2+13.6 44 4%12.1 42.6+14.4 55.2+9.7*
BREFHER (%), (0~18) 2.8+1.3 3.8+1.5 2.0%0.0 2.4%0.9
D >oRER (%), (18~58) 45.0+12.4 47.0+12.0 51.6+15.7 39.0+8.6*
Bk (%), (0~12) 0.8+0.8 2.240.4%* 1.4+0.5 1.84+1.3
IFEEER (%), (0~8) 2.8+1.3 2.2+0.4 2.0+1.6 1.2+1.3
FHRERK (%), (0~3) 0.4+0.5 0.4+0.5 0.4+0.9 0.4+0.5
[&1b2rE]
%% (mg/dl), (70~110) 94.6+8.4 97.4+13.8 89.8+5.1 93.4%8.0
Ba VAT a—) (mg/dl), (130~240) 206.4+37.7 |203.0%£32.9 209.2+39.2 216.8+42.5
FYZ VLY R (mg/dl), (36~130) 87.84+20.2 | 106.0+49.2 92.0+30.3 80.8+23.9
WER (g/d), (6.5~8.2) 6.94+0.49 6.76+0.43* 7.00+0.63 7.00%0.70
TNT v (g/dl), (4.0~5.0) 3.80£0.16 3.68+0.15%* 3.8840.08 3.84+0.13
A/G (1.3~2.0) 1.24+0.26 1.2240.24 1.28+0.22 1.26+0.24
WEYILEY (mg/dl), (0.2~1.0) 0.42+0.16 0.38+0.15 0.40+0.12 0.3040.10
GOT (IU/L), (10~40) 21.8+3.0 20.8+3.1 21.2+5.1 20.0+4.5
GPT (IU/L), (5~40) 16.4+3.4 15.6+4.4 14.0%+2.9 13.8+2.4
y-GTP (IU/L), (0~50) 19.0+9.1 18.6+9.4 17.243.9 15.6+3.2
Al-p (IU/L), (80~260) 204.2+46.5 | 185.6+36.0* 179.4+32.6 207.8+63.4
LDH (IU/L), (230~460) 338.4+68.0 | 330.6+£71.2* 365.2+69.1 354.6+73.1
CK (IU/L), (32~180) 58.8+9.3 55.6+7.5 65.0+11.5 58.6+5.1
ZTT (U), (1~10) 9.6+4.4 9.0+4.5 10.0+4.8 9.6+4.7
BUN (mg/dl), (6~20) 15.7+4.4 16.3+5.0 12.4+3.9 16.7+3.9**
ZVv7F = (mg/dl), (0.6~1.3) 0.8040.10 0.78+0.05 0.86+0.09 0.82+0.05
PREE (mg/dl), (2.5~5.4) 4.32+0.81 3.9640.58* 4.08+0.67 3.52+0.42*
Na (mEq/L), (137~145) 142.8+1.5 141.6+1.7* 141.04+2.0 140.2+1.3
K (mEq/L), (3.3~4.8) 4.02+0.45 3.94+0.35 4.00+0.38 4.16+0.37
Cl (mEq/L), (99~107) 108.2+3.2 108.2+3.3 106.0+3.4 106.6+3.6
P (mg/dl), (2.4~4.3) 3.14+0.24 2.90+0.42 3.12+0.45 3.06%0.35
Ca (mg/dl), (8.7~10.1) 9.46+0.26 9.54+0.29 9.40+0.12 9.26+0.06
Mg (mg/dl), (1.8~2.6) 2.42+0.11 2.32+0.11*** |  2.56%+0.15 2.5240.08
[FRi%ZE]
P (mg/dl) 30.60+8.96 | 56.60+24.83 38.00+18.40 | 39.00+11.66
Ca (mg/dl) 15.86+6.71 | 14.34+6.25 8.30+4.76 11.00%5.10
A= Ral) I +(5) +(5) +(5) +(5)
¥ —(5) —(5) —(5) —(5)
=] - (4), HQ) —(5) —(5) —(5)
V7 F = (mg/dl) 75.4%29.5 90.8+37.3 77.2+44.1 56.4+19.7
EYLEY —(5) —(5) —(5) —(5)
pH (4.5~8.0) 7.1£0.5 6.5+0.0 6.840.6 6.8+0.3
& (1.002~1.030) 1.015£0.003 | 1.019+0.004 1.013%0.005 | 1.015-0.004
il —(5) —(5) —(5) —(5)
* 1 p<0.05, **:p<0.01, ***:p<0.001
FE PRI 2 {E (39 £ SD)

() A%
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Tab.5 MRREMEREE—E
fE81 No. HE R EE ARERE L OBIEMY
S BRI R ER 31%— 25% Wy Ei3
F-1 LDH 236 IU/L—222 IU/L W i
ZTT 10U-11U ¥Ehn i3
F-2 ~NEZOEY 11.6 g/d1—11.2 g/dl B i
B (B Ky 5 5B
-3 BUN 16.0 mg/d1—21.5 mg/dl byl Ei3
) ZVEY R 94mg/dl—184 mg/dl byl i3
Fes itk 107 mg/d1—121 mg/dl BN i3
TNT Y 4.0 g/d1—3.9 g/dl A ki3
F-1 TNT I 4.0 g/d1—3.9 g/dl B 13
— BUN 18.4 mg/d1—20.9 mg/dl ¥ L2
SRR F-3 Al-p 225 1U/L—3141U/L b)) PN
F-4 WEH 6.5 g/dl—6.4 g/dl B i3
2. ERERIRE DWTHABE, AT A HNVY YT intact B &

HMEREHES L U7 HEEGR SRR OER

WREEOFEEOHR Iz DWW T Tab. 4 IR LTz,
BWERE OSREBOWB 2 A5 &, HEKRE
SREATIE Tab. 5 IR LIz EBY, 56 4 Flick
KRREBOEEEENA ORI, ThoDEEE
B oW TR—EORBEB R kasnd,
WTNHIEETGEEZ L TR 72 b DT L
AETHY, EHNEECTHRRABRIE L OEEM X
BV EHE L, 2o, R EMEE & 5RE
EOEEIIA S o Tz,

7 BiEGE R S5 RERTIE, Tab.5 KRLIZEB
D, 5B IFIERREBERENAONTZ, 2
DOFT, Al-p OEEIN DV TR fhOWERE 1313 1F
BEWTHBDEIRL, ZOWHEBREDLLERLT
BY, ZOMOKREMTD BE 2D T ERITE
DTRWI o, AHEREE & OBIEM I L
L, ZOMOREBIZOWTRERGHEY LT
DI L T2 b DINE E AT, £HNEH L&
Z, ARBE L OBEE BV D E L,

3. BREEMF AT -2
HERSHIE S 7 BB SROMER S £

VRPERBERSE ST X —5 DKE %, Tab. 6-

1 8 XU Tab. 6-2 R L7z, MiEHFH/ ST 2 -5 12

UNKIFHIEEO W TN EELRETIA SR
o teh, CIS TOREME TIIERLETIR
»oni: (Fig.2). PTH (intact) Tixb$Hk
EREABA SN, —H, RF T X—5 DZE
fbxHTHBE, VILEYVY VY, ERuF
YIINENS Y DB TRIEBWTHEER
KT 2588 5t (Fig. 3-1, 3-2).

4. RPEYHEHE

BER & O 7 B EEG RS RO R P EYHRT &
B & CRFEYHEMZ I DT Tab. 7 1R L 7z,
HERS 24 BERI% F T2, 95.8ug  (0.96% of
dose) @ MK-217 H3 R HER S iz, 7 HREE
FRESFBRTRKRSSE 1 HE D 24 BFEERP I
379 ug (0.38% of dose), #5454 HE D 24 K#fH
FRFNZ 709 ug (0.71% of dose), 557 HE
D 24 KERIEIRF I 55.0 g (0.55% of dose) D
MK-217 23RHICHR S e,

B A 54 24 FEEIE RIS & % IR 3EY it &
&7 HMERESROBRESE 1 HE O 24 FFHE
FRIC & 2 RPERME I DWW T HIR T 2 &, R
SRORPHMESERICEL 572, Lo,
Thb 1HBRSED 1 BUTTH- 72,
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Tab. 6-1 BREELCFE T2 —5 (IK) OFHEDHRE

HEKREEE  ERESHE
F AT & ANy (intact) (ng/ml) 5.82+1.81 5.16+2.10
A7 A Ay (NKE) (ng/ml) 9.70+3.48 9.40+2.67
FAFAH Ny (CIS ) (ng/ml) 10.54+2.45 9.54+1.85*
ANOCH# (ng/ml) 3.88+1.94 4.24%1.06
PTH (intact) (pg/ml) 62.8+18.1 71.4+14.6

# I ANOC=% A7 % ANy v (NKI) —4 A7 4 AV~ (intact)

* 1 p<0.05

n=>5, ¥¥+SD

Tab. 6-2 BERBELFE T A -2 (R) OFHEOHR

R 5 A EEH 5 7 HE
DVINVEYY YL -
p/rrjll(;ll; ol (creatinine) 9.80+2.64 5.96+2.85
O el Creatiiey 39.268.12 30.589.28"
* 1 p<0.05, **:p<0.01 n=5, ¥¥+SD
z = 14
13 1
4, Fz 1k MK-217 OBERABF 2R L 12 :\ .
U7:58 1 MR ARERBR I 5 | & e &, BARRR 4 ~27 & E" e
BB AR AR L, Kot RebsEmpn 210 B
#%6 MICBRBEMFE T A—F T RIZTF 8
EHRETT 2T, 10mg DHERSHRS L U 7 I —
7 HREGE R SRR EM L. n B, ARREREE 6 ore post
BINFEFTEBHCBOWTRERABFERREL THESD  *:p<005

TeRERIIERI N TP oMz, Lo T,
OFERETS> 2wk, BRAZN @A
EONTEEB L UCHRANCB T 2HEIC & 244
BEEOTeM, AN, EVEIREO BT
Bk, BRETHILEZ N,
HEOBER, HEKES L ERKRSOWVWITR
BWTH BRI, ME, W, R,
g, DENB X MEE I D W TARREBREICER
T3ErEZONBZELRBED SNZ oz, HIR
RECTIZEERS O 5 Fit 4 PLcERRREERE
BH NN, VTR LEBIEN/NS S, EHE#E
FEbLTHIBERE LI DOBFLEAETHD, K
HEREK L OBIEMH R b D LTI NIz, £,

pre . H[E S5 RERIR 5 HIE
post : 7 HEEFRSHABRK T

Fig.2 BHEHRBXBILMEA R T A ANy
(CIS &) Ot

7 HEEGR S Tk 5 Bl 3 BlCERIRMREER T
BaHoNtz, 2055 1HIE Al-p DM H 5
iz, — RN BTSN -> T Al-p O TR
BEZ 6Nd, KRBREOFNOIEA %2 ER
AN, BEEM R R L, 2 OMMOERR
REMEEE OV, BEIEINNS  EHEWE
BirEzond I LpoRABREE O EN XS
W E IR LTz,
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Tab.7 HERKSHEBB L V7 HEEGFRS BRI B 2 2RO
MK-217 ORGHENE B X URGHR R

FRepBEMEIL (ng)

R PRI (%)

B 5 HER 0 ~24 B¥fE 95.8443.4 0.96+0.43
7B 1HE* 37.9+14.3 0.38+0.14

H *
SEEH 5 e 4 HE 70.9£30.8 0.71£0.31
Ta8* 55.0%+19.1 0.55%0.19

* RG24 RER 2 K

BREENMFE T XA—FITDWTIZ, BFEK
C—H—THBEAATAINY Y L BB~ —
A —TH3 PTH (intact) 7% o ICRFEY ¥/
D DWTHIE LTz, BRI L TARR
ERIE % 6 BRTEFRS LcE, M Ca, P, 4 A
FAHANY S L, PTH (intact) 23#hnL,
ESRRP Ca bk EVY YV UBNBYT B LM
WESNTWVBEY, ZhoDEENE, KBBRELE
CERLEBRNENHT 2 Z Lk h, BIHE
BRao—r>Thareyy /) rBsEdl, &
SIERHEEEEIEBL LI EICEDL AT
ANy OBBAY LI EEZONS, %2, PTH
(intact) DZE LT DV TIE, BRINHH &2
Tk hiETRD Ca S~ A FAEERICR BT
», Ca ODEEHEZHEDIDIERIVE{EET S
koEmLieEz o5, SE, REKCEHARER
ZHEENRCEBREZT, BB L TR 7H

n=>5, ¥#+SD

e@rolcb0m, RPLVY /Y VIFEE
WA Ui, %7:, PTH (intact) &4 X744V
VIVRDWTREEREREIMIR L R » o205,
PTH (intact) XEMMER%2RL, AT A ANV
YD WTRb TN SEMERER LT,
L7eds-> T, MK-217 13¥85F D3RR & ARk ICBARR
B LT, BRI ARG L Ty 2 aTEEMEDS
R & e,
FREPZEPEEIC DWW T A 5 &, BERKS 24 B
i TOREREIT 95.8 ug (0.96% of dose) T
botz, iz, 7THREEGRRSRABROKREELH
B 24 Bk & TORBEIX 37.9 ng (0.38% of
dose) THot:, BEKRE LEFHREDORER L
BT 5L, BRI 7 HEERESEORFPEYHE
MEME» -T2, Zhid, BERSARTEIEHR
Hi 2 & ETh-oTeDizxt L, 7 HEbDERRS
RERCIEHRFT 30 HMEETHo i), LV ARE



DEEERZT, BED S ORI S b
MELFED LTRSS E 2 sz, REOE
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BELIZASNE 1o T2,

2) BRREBEICBWT, HERS TIIRBRER
S5rfERobsrEZoNIELBEALNE
otz iz, 7 HEEGERSHABICEB WL TR

735

BeER S L OBBEMSTHTH -7 Al-p O EF
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