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Information on Heparin Sodium Injection (Baxter)

Baxter Healthcare Corporation has voluntarily recalled all of their multi-dose and single-use vial
of heparin sodium for injection, and their heparin lock flush solutions.

Public Health Update: Recall of Heparin Sodium for Injection (2/28/2008)

FDA-483 on Heparin (2/28/08)

Public Health Advisory (2/11/2008)

Question and Answers (2/11/2008)

FDA News (2/11/2008)

Baxter to Proceed with Recall of Remaining Heparin Sodium Vial Products (2/28/08)
Baxter Issues Urgent Nationwide Voluntary Recall of Heparin 1,000 Units/ml 10 and 30m
Multi-Dose Vials (1/25/2008)

e Transcripts of FDA Press Conferences on Adverse Events Associated with Baxter
Healthcare Corporation’s Multiple-Dose Vials of Injectable Heparin (2/28/2008, 2/18/200:
and 2/11/2008)

Screening Methods (3/6/2008)

o Impurity Evaluation of Heparin Sodium by Capillary Electrophoresis A
« Impurity Evaluation of Heparin Sulfate by 'H-NMR Spectroscopy &+

In early February, after learning about a spike in adverse events involving this product, FDA
launched a far ranging investigation in both the United States and abroad. This included
inspecting Baxter’s domestic facilities, examining Heparin product in the United States and
sending a team of experts to China to conduct a comprehensive inspection of the Changzhou SP}
facility that makes the active ingredient for this drug. :

While the FDA has yet to determine the root cause of these adverse events, we have found a
Heparin-like compound that is not Heparin present in some of the Heparin Active Pharmaceuticz
Ingredient (API) produced by Scientific Protein Labs, which maintains a fac111ty in Wisconsin in
addition to the Changzhou plant.

This contaminant is present in significant quantities, accounting for 5 to 20 percent of the total
mass of each sample tested. It reacts like Heparin in many tests, which is why the traditional
release tests did not detect it.

At this point, we don’t know how the Heparin-like compound got into the Heparin Active
Pharmaceutical Ingredient, but we are continuing to aggressively investigate the situation.

We don’t yet have proof that this contaminant is causing the adverse events. There is an



association, but not a direct causal link at this time.

To ensure that all is being done to provide a safe supply of this life-saving drug, we are releasing
information on two tests that manufacturers and regulators can use to screen for this contaminant

The two methods include proton nuclear magnetic resonance (H-1 NMR) and capillary
electrophoresis (CE). The tests are to be used for ALL Heparin Sodium API prior to batch
release. The API material is considered contaminated if there is a doublet peak at 2.1 ppm in H-1
" NMR and a shoulder peak in CE, as illustrated in the two attachments. Heparin sodium API mus
contain only a single peak (singlet) at 2.1 ppm in NMR and a single peak in CE. It is
recommended that both screening methods (H-1 NMR and CE) be used in addition to the
regulatory and/or compendial specification requirements.

If you test Heparin and detect a contaminant, please. contact FDA at: cderrecalls@fda.hhs.gov or
call 301-796-3358.

2+ PDF requires the free Adobe Acrobat Reader

Date created: February 11, 2008, updated March 6, 2008

CDER Home Page | CDER Site Info | Contact COER | WD.@&E.MQL.@QQER
FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA | Privacy | Accessibility | HHS Home Page

FDA/Center for Drug Evaluation and Research



Impurity Evaluation of Heparin Sodium by Capillary Electrophoresis

Instrument:

Capillary:

Column tenip.:

Detection wavelength:

Polarity:
Voltage:
Injection:
Filter:

" Separation Time:

Electrolyte:

Test solution:

Specification:

Reference:

Hewlett Packard 3D-CE equipped with diode array detector or equivalent

Bare fused silica capillary, internal diameter 50pum
64.5cm-total length, 56cm-effective length

25°C

200nm (band width 10nm)

Negative

30kV

50 mbar pressure for 10 seconds .

Cellulose acetate membrane filters (0.22pm)

15 minutes

36mM Phosphate buffer (pH 3.5): Transfer 1.0g of monobasic sodium
phosphate, monohydrate to a beaker and add 195mL of Milli-Q water. Adjust
pH with phosphoric acid to pH 3.5. Transfer the solution into 200 mL
volumetric flask and dilute to the volume with Milli-Q water. Filter the buffer

with a membrane filter. It recommended to degas buffer before use.

Prepare a Heparin sample concentration of approximately 10 mg/mL in Milli-Q
water. Filter the sample solution.

Between each sample run, flush the capillary for 2 min. with filtered Milli-Q
water and 2 min. with filtered electrolyte. Introduce the sample onto the
capillary by hydrodynamic injection. '

The electropherogram of test solution does not exhibit a sharp distinguishable
peak in front of the main heparin peak. The migration time of heparin in the test
solution is about 5.7 min. See attached for examples.

1. Private communication, Baxter study number 41010 : 8
R.P. Patel, C. Narkowica, J.P. Hutchinson, E.F. Hilder, G.A. Jacobson, A simple CE method for
the rapid separation and determination of intact low molecular weight and unfractionated heparins,
Journal of Pharmaceutical and Biomedial Analysis 46 (2008) 30-35

Page 1 of 2



Figure 1: Electropherogram of a sample with an extra peak (“Fail”)

Figure 2: Electropherogram of control sample (“Pass™)

Page 2 of 2
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|h1purity Evaluation of Heparin Sulfate by "H-NMR Spectroscopy

Instrument: 500 MHz NMR
Reagent: D20

Preparation of Test solutions: Weigh 25 mg of heparin sulfate into a 5 mm NMR
tube and dissolve in 0.6 ml of D,O. Sample may require several minutes to
dissolve.

1H-NMR analysis: Collect "H-NMR spectrum on a 500 MHz NMR instrument,
Spectral parameters should include no less than 16 transients, approximately 40
degree pulse width, acquisition time of at least one second, time between
transients of 4 seconds and a spectral window of 8000 hz.

The sample should be run at 25 °C.

Specification: The region from 1.9 - 2.1 ppm shows the presence of a primary
singlet.
There are no secondary features between 1.5 — 3.0 ppm (see example spectra.)

additional
*featire —%

Examph:"‘_l“ail":? RS
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U.S. Food and Drug /

Search :
Information on Heparin Sodium Injection

Please report all adverse events associated with heparin to MedWatch

Serious injuries and deaths have been associated with the use of heparin, a blood-thinning drug
that contained active pharmaceutical ingredient (API) from China. The adverse events have
included allergic or hypersensitivity-type reactions, with symptoms such as low blood pressure,
shortness of breath, nausea, vomiting, diarrhea, and abdominal pain.

In February 2008, Baxter Healthcare Corporation recalled multi-dose and single-dose vials of
heparin sodium for injection, as well as HEP-LOCK heparin flush products. After launching a
far-ranging investigation, FDA scientists identified a previously unknown contaminant in the
heparin. The agency is continuing to aggressively investigate the situation.

FDA's Role

Adverse Event Reports ,

Notice to Manufacturers/Initial Distributors of Medical Devices
Heparin Test Results

Inspectional Observations

News and Press Conferences

Public Health Advisories and Updates

Questions and Answers

Recalls
ning Methods

FDA's Role (3/14/2008)

o Heparin, Adverse Reactions P
e Heparin, Analyzing the Contaminant F e
e Heparin, Iimport Alert A

Adverse Event Reports (4/8/2008)

o Information on Adverse Event Reports and Heparin

Notice to Manufacturers/Initial Distributors of Medical Devices (4/9/2008)

o Important Notice to Manufacturers and Initial Distributors of Médical Devices That May
Contain Heparin Or Are Heparin-Coated '

. — l 2 -
http://www.fda.gov/cder/ drug/infopage/heparin/default.htm ‘ : ‘ 2008/04/21



Information on Heparmn >odium wyecuon

Heparin Test Results

Please send all test results to the U.S. FDA at: cderrecalls@cder.fda.gov or call 301-796-3358.

Please provide the following information regarding heparin testing:

Name

Company

Telephone number

Email address

Lot # of heparin sample

Date heparin sample was manufactured

Source of Heparin: API, Finish Product, Crude/Bulk, or Other

Proton NMR Results (FDA Web Page Method): Two Peaks (Yes/No) — Date performed
Capillary Electrophoresis (FDA Web Page Method): Two Peaks (Yes/No) — Date
performed

10. Additional Tests performed

11. Comments on results of test data

12. Conclusion: FAIL (Suspect or Atypical) or PASS (Not Suspect or Typical)

13. Heparin Sample associated with increased Adverse Events (Yes/No/Unknown)

VRN R W

Inspectional Observations

e FDA-483 on Heparin (2/28/2008)

News and Press Conferences

e FDA News (2/11/2008) ;
o Transcripts of FDA Press Conferences on Adverse Events Associated with Baxter
Healthcare Corporation's Multiple-Dose Vials of Injectable Heparin

Public Health Advisories and Updates

o Public Health Update: Recall of Heparin Sodium for Injection (2/28/2008)
o Public Health Advisory (2/11/2008)

Questions and Answers

o Updated Questions and Answers on Heparin Sodium Injection (Baxter) (3/7/2008)
o Question and Answers (2/11/2008)

Recalls

« Covidien Initiates Voluntary Recall of Pre-Filled Syringes Containing Heparin (3/28/2008)

— 1 3 —_
http://www.fda.gov/cder/ drug/infopage/heparin/default.htm 2008/04/21
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« B.Braun's Supplier Recall of Heparin API Prompts Voluntary Recall of Heparin Solutions
(3/21/2008)

American Health Packaging Announces a Recall of Approximately 1,400 Units of Heparin
‘Sodium Vial Products as Part of Broader Baxter Recall (3/20/2008 )
Baxter to Proceed with Recall of Remaining Heparin Sodium Vial Products (2/28/2008)
Baxter Issues Ureent Nationwide Voluntary Recall of Heparin 1.000 Units/ml 10 and 30ml
Multi-Dose Vials (1/25/2008)

- Screening Methods (3/6/2008)

Please send all test results to the U.S. FDA.

e Impurity Evaluation of Heparin Sodium by Capillary Electrophoresis P
o Impurity Evaluation of Heparin Sodium by 'H-NMR Spectroscopy B (updated 4/8/2008)

In early February, after learning about a spike in adverse events involving this product, FDA
launched a far ranging investigation in both the United States and abroad. This included
inspecting Baxter's domestic facilities, examining Heparin product in the United States and
sending a team of experts to China to conduct a comprehensive inspection of the Changzhou SPL
facility that makes the active ingredient for this drug. '

‘While the FDA has yet to determine the root cause of these adverse events, we have found a
Heparin-like compound that is not Heparin present in some of the Heparin Active Pharmaceutical
Ingredient (API) produced by Scientific Protein Labs, which maintains a facility in Wisconsin in
addition to the Changzhou plant. o

This contaminant is present in significant quantities, accounting for 5 to 20 percent of the total
mass of each sample tested. It reacts like Heparin in many tests, which is why the traditional
release tests did not detect it. ‘

At this point, we don't know how the Heparin-like compound got into the Heparin Active
Pharmaceutical Ingredient, but we are continuing to aggressively investigate the situation.

We don't yet have proof that this contaminant is causing the adverse events. There is an
~ association, but not a direct causal link at this time. :

To ensure that all is being done to provide a safe supply of this life-saving drug, we are releasing
information on two tests that manufacturers and regulators can use to screen for this contaminant.

The two methods include proton nuclear magnetic resonance (H-1 NMR) and capillary
electrophoresis (CE). The tests are to be used for ALL Heparin Sodium API prior to batch
release. The API material is considered contaminated if there is a doublet peak at 2.1 ppm in H-1
NMR and a shoulder peak in CE, as illustrated in the two attachments. Heparin sodium API must
contain only a single peak (singlet) at 2.1 ppm in NMR and a single peak in CE. It is ‘
recommended that both screening methods (H-1 NMR and CE) be used in addition to the

regulatory and/or compendial specification requirements.

f Back to Top W Back to Drug Index

# PDF requires the free Adobe Acrobat Reader

Date created: February 11, 2008, updated April 9, 2008

—_ 1 4 —
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Impurity Evaluation of Heparin Sodium by Capillary Electrophoresis

Instrument:

Capillary:

Column temp.:
Detection wavelength:
Polarity:

Voltage:

Injection:

Filter:

Separation Time:

Electrolyte:

Test solution:

Specification:

Reference:

[

Hewlett Packard 3D-CE equipped with diode array detector or equivalent

Bare fused silica capillary, internal diameter 50prh '
64.5cm-total length, 56cm-effective length

25°C

200nm (band width 10nm)

Negative

30kV’

50 mbar pressure for 10 seconds

Cellulose acetate membrane filters (0.22pum)

15 minutes

36mM Phosphate buffer (pH 3.5): Transfer 1.0g of monobasic sodium
phosphate, monohydrate to a beaker and add 195mL of Milli-Q water. Adjust
pH with phosphoric acid to pH 3.5. Transfer the solution into 200 mL
volumetric flask and dilute to the volume with Milli-Q water. Filter the buffer

with 2 membrane filter. It recommended to degas buffer before use.

Prepare a Heparin sample concentration of approximately 10 mg/mL in Milli-Q
water. Filter the sample solution.

Between each sample run, flush the capillary for 2 min. with filtered Milli-Q
water and 2 min. with filtered electrolyte. Introduce the sample onto the
capillary by hydrodynamic injection. , :

The electropherogram of test solution does not exhibit a sharp distinguishable
peak in front of the main heparin peak. The migration time of heparin in the test
solution is about 5.7 min. See attached for examples.

Private communication, Baxter study number 41010

2. R.P. Patel, C. Narkowica, J.P. Hutchinson, E.F. Hilder, G.A. Jacobson, A simple CE method for
the rapid separation and determination of intact low molecular weight and unfractionated heparins,
Journal of Pharmaceutical and Biomedial Analysis 46 (2008) 30-35

Page 1 of 2
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Figure 1: Electropherogram of a sample with an extra peak (“Fail™)
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Impurity Evaluation of Heparin Sodium by 'H-NMR Spectroscopy

Instrument: S
500 MHz NMR, less than 500MHz can be used if appropriately qualified material shows
good separation between the N-acetyl protons of over sulfated chondroitin sulfate,
' dermatan sulfate and heparin sodium ’ \

Reagents:

Solvent: D,O (Deutered water) :

Internal reference standard: TSP (tri-methyl-silyl propionate, sodjum salt) to be
referenced at 0.00 ppm. ‘

Preparation of Test solutions: .
Weigh between 10 and 40 mg of heparin sodium into a 5 mm NMR tube and dissolve in
0.6 ml of D,O spiked with 0.05 to 0.10% by weight TSP. Sample may require:several
minutes of constant agitation to dissolve.

"H-NMR analysis:

Collect *H-NMR spectrum on a 500 MHz NMR instrument. ' o
Spectral parameters should include no less than 16 transients, 90 degree pulse width,’
acquisition time of at least one second, time between transients of 20 seconds and a
spectral window of 8000 hz. The number of transients should be adjusted until the
signal-to-noise is at least 200/1 in the region near 2 ppm. ‘ '

The sample should be run at 25 °C.

Criteria:

The N-acetyl protons of heparin should show a single peak at 2.04 ppm ( 0.02ppm). A~
small dermatan sulfate peak, corresponding to N-acetyl protons of dermatan sulfate, ‘
may show near 2.08 ppm. No peak should be visible at 2.156 £0.02 ppm.

_18_
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DEREREEDE 5 BENED b NP ED
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g -EMSONEEA ,
KEDERTHZ L ) . . L. . . .

Heparin Sodium Injection 250 Units/mL for Dialysis
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KHAEESETH .

pH :5.5~7.1

BFFH  0.9~1.1
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0% 3 URBEERS T3 Z L, BICmEER, AL
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RIESE) BfED LS NTND, FEHEERITM/ME
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DB CRAAE - kL, AR LVATO—)LEER
MEERBOBRERITI LTI > TRET2EINT
By, zOFRFERIZOERNIT—TFNEMETHB LT
TWBH, "N CEOHBRERESFREZVRET S
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1)Thomas, D. et al., Chest, 102, 1578 (1992)

2F R iEh, BEABEERE 20, 1491 (1987)

3)Goodman & Gilman, The Pharmacological Basis of Therapeutics,

8th ed., 1313 (1990)

4 Howell, W. H., Amer. J. Physiol., 71, 553 (1925)

5)Brinkhouse, K. M. et al., Amer. J. Physiol, 125, 683 (1939)

6)Quick, A. J., Amer. J. Physiol, 123, 712 (1938)

DB TERRDH  HNER

M RE] ERERTRERSH WREREI Y — e
T536-8523 RIRTHIERR#HCETH 3 H305
TEL 06-6964-2763 FAX 06-6964-2706
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A AEERD
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HEHER (ROBHFCEBESLEVWCEERAET
30, BICHELTIESICREEICIRSTIIE)

LML TwA8RE
AR PR, MEREC L 5 M, ks
FoMompEREES (U E W R BE R
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4 BEELEEEOHHBH
[HRlt AR E S AR OERAIRRT L EEh0H 5. |
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[mm%%&#a ZEMDD, EEITEIES MK&AE}

ThHdh b

6. *ﬁ'l@ﬁiﬁkﬁl,ﬁﬁﬁﬁwﬁﬁiﬁd)&ég%‘
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(S - HE

{mbLef;
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¥t - AL 7 o thoo 4 R TR 3 A B o) &R E o
By IE 36 ONiC S K O I SRR O B o i iR B o Bk o B
HTHRE LV L.

QmEREEERESNOER L +5T o2 RkETHI L.

@)~ S X B PAREE A 2 R T B L ES B D
Gl WMT U5 I VA RET AR REBLET)
k.

* Q) ARG BRI~/ V) R /MR E (HIT  heparin-

induced thrombocytopenia) #*H &b b LidHb.
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f (HITHAR) OWBUC L 2 REFENBRF A LIREBT
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ETT5E08E58H5. UE%“EMMEFBEE&
EAWEE] OHBHR).

MAZRERRLEAER 1 @
AN UL, TYFravEYIAT) EHRNICES
TaIriIckY, ATHO oYY, HHMXETF(Xa)%
T oMEERTIREL, MEREBILERERT.
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AT T 93 2 1086 /mLY Y ¥ ¥ 5mL X 104, 504
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AT 50 Y 210084/mLY Y ¥ ¥ 10mL X 104K, 504

*

owcliffe T. W. et al.

1) Barr : Br Med Bull. 1978;34(2) :

143.
2) Danielsson A. et al. : ] Biol Chem. 1986;261(33):
15467.
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TEL 0120-12-8195
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L. iEHTBHIATRIT 1 BRI D500~ 1, S00BGL & FFReaiz, X
13 1 BRI & 1T500~1, S00HAT % RIBRENICEM S 5. BFiN
XY AGEOBSIE. 1 EE% D1, 500~2, S00HAL & Bl
AL. RNERBRIC 0y I CREBE T 2,

DHR - HiEcX->TEPREDHM. AT OMERBHTII50
~300HA kg a5 L. BN ERFBOEE & &I
S U CEREBMT 5. A%, mkdimEphEL.
AN COERERMIT S008I UREEEZRNS,

SIRASEESNE

10, 000~30, 000¥ET % 5 % 7 R UBEIES. £ Rk, U
AL #EL 000nL THF WL . B¥ 1 2 M30FEaiHROEE T, K
T4 mEEERRSUIWBAPTT R 5810 2 ~ 3 Eic/stud 1
SrR2008 AR O T, BIRNICEBEHT 2.

SIRMABTSHE .

1 [E15, 000~10, 000Hifr % 4 ~ 8 B Z L I HIRNER T 5.
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e EORE 5 HHOMEPHREXRFEHETAUCE, 5
BlizixpiLcmL, MEMBEEL R 37 AWER
EEIE127~195HTH o 22, —F, AFO4SHEEHT kg
*1BlESBMRBERSE LS, 51 HBE5HAEom
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RBRs5EB ’
AEK T CUERSh - EARE46HE, BtBIrRe L
B RR(BRSRAR) BT 55 - SR BUENSEL
EE LA 6 2 A 58899.3%(279/281), 120 B 5-8100
%(90/90) TH o7z, 7z, BEHRS B TERRORERIZE
Dol hor.

0 & AR ERML)
Mt it % A LR Ml A5 £ | 98.6% (139/141)
M2 iR 2 54 2 mRENRE | 959% (71/74)

HitERE X IR L2V | 6 ARIRSE | 993% (279/281)
Bl ERBECHTIRMBSRR | 2y A58 | 100% (90/90)

W ERpEE
1. R MER"
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B SRREARST
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-
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M BT B ARSMG BB ARRE, S0 o b Y
WA & L TI0~ 15807 kg & AR ISBRES NI HE (BB 3R
S0 RSVERBGAIIERF6 ~ O Bir/ke 2 RREE
EATA P EOEBRERIEAT S,

[{ER ELDFE
1 ER L ERNEE
DARMOER IS 725 TR, BEZTH LT Bl
OWHEA LS WA IITRE RS 25T 5
- L

%ﬁ%'ﬁ%ﬂﬁ@%%“uﬁﬁgﬁﬁ’@ﬁmt*
FHER MBS E L. ORISR
Hh LI IAIBITNYS A, HFHT 25610 3MEE
OFEBERUCHEIRICOVTRSEEL, REPE
HoRABFCRESCEDTRELTI L,

_’49_



2. E1EA

fER s OWMEERE, T2 T XTOMAFEE
WTRE SR TV B DI TR R, FUREHEETT
EcR R BB U QIR A A B
R EETAC L,

GEEE (HRAKEFETZE)

R A7 S TR T A
bugelidm AR AL
M % B 4 B

TR H L,

L O AR
*hih,

xM*vaL 4
& RS R
el i X O HIm

m&"DL// VL A
Ve SE-E ENA.
A2 A A H) o HF &R M

NPT e M : IS A Vg3
1 — PA WHI% fRIBAZ X b A
12O o A A o
AL,

O,

%X%UJFWﬁ%%
BN T
FXRAPT ¥
FEIHA2YVR | BMOERY RS
HAWH | T B D

EON L
DETRES T
© 3. BlER

BERSREE LD 334 A BIFEH 12400Fh 5 61 (1.0%) 74
B LTV A, Bl SHAREMIE. B
f (04%). SR 1 (0.2%) . MH DD oY &
VHE (02%). M v v PEEELME (02%), B
Oﬂﬁ.ﬁhlﬂ—WZm)T% 518, ’
RN BT A SR 231200 22580 (0.7%)
QUM EH ST B, B SN EREERE, &
06 # (0.2%) THB

(EXZEHER
MRS (BUEAREH '

KW&%&KaNUVE@ﬁm$ﬁMQﬁ§mﬂ
HOEHLZMARRPEHELDRE Z LB 5,
;w\ﬁi anﬁvm&#w%&# HanT
3 A¥RE RIS MR L, AVRE
Wﬁi’ﬁ&@m&ﬂzﬁbﬁ%ﬁiﬁﬁw’ﬂ
SEE L L, HYLAELZTI L,
2@&&%&%(@%)
/5/7&% AR
TR (A MUY A?:@h Xy
SavrENRLHLbRAEIED {%éh&w;ﬁ;ﬂ)
k\-@iO%%Akdrﬁi*ﬁfsuuo
D BB CHRE SR TV, HUE RETH 2
BZOHEOENER |

A FUE A o 01~ 5 %ok
m & Shiin sk, B
BN R, R '
g2 R WEA, BBA, it
pd X% i

ke |

_ L HAE R 0.1~ 5 %Kik
" B AST{GOT) 15
ALTIGPTI LA

Al-P L5 Lbn L#

RPRE REp R oSN
50 R
Z0f o IR, BHIOD -
o, H, BT

THREIRLTY: S A, MR

L7V MR

# OB (N R O AE)
AECHL,
) oL AEaE, BET R T AL,
LB, BRI B0, }éﬁﬁiiﬂi'ﬂ'ﬁa‘o&a
4L BERENDES
RS TR ERBESETLTWEOTREY
BRERBETLIE,
54348, iR, BIAREOBRS
P ORESCMT AREWIHZ L TWRVDHT,
HE L EEEL TS "Tm,?’{f/)o*o AL
7;‘.\:" - L

— T

OBIER (7 b) T, BRRABET A S L
BENTHAOT, HEPIRAEHI SLHI L.

6. PREADES .

B AERE R, FER, JLE. HRXENECHT S
Fefh T L On v, (RS V)

7885

KA R @RS LB A, Mo SHEEFI EES
9;Q#)@)$wom.mwm aEIChnT 54
EOH3BEIE. MMTOHI CEBRET L, Kl
70 & 3 L] 2mg ARH O 100 AL ORE A FIH 5.
CRURARSMBENE TSR 2 81013 KekiEo i
mAhLhbid el Hb,)

. WA LDFE

{1)ER5ny
Fle X g3 oalia, ARMERBERNTRGTH LR
LB A LLI LA EDT, Iﬁftliﬁ! TAHZ

te

e
KA RAEX L EH Lo T, BEERERL»C
&ML‘%ﬁMmuﬁH~;k

(3% Hi 25

KR, ANET y CEARETHI LT D, BiE
ﬁﬁﬂ#ﬁf# b%ﬂﬁ‘o~¢#%ﬁﬁjwm
) '

9. TOHMOEE

(1% L ok
T ESTAIN) » RBOBETFRAO)  EB
CETR. ATFBROSHAFRL Y, F—EA (BF Xa
BRFiES CHo~y VREELTL L B
v, BEROBREORCIFHORE M

BatiES Tk,

(20 BT B T, §N%®¢m$%wtfbaﬁ
TERLIE,

% (30 v R I/MGE A (HIT) a0 ¥ — 1
dﬁ%4m%&A\tH¢%§EmW(mrﬁwﬁw
HBIC L REFOREFALARETHY BEL
MdesE (g, ma%ﬁ\wﬁmmm@r,>&$
9T EHH A, HITEHRBG BT 5 HITHEE100

_50_



%ﬂf”im*t ~HKFT 2 ”")iﬁ"u‘m7 7.

R

[EpBRE
1. ﬂnqﬂl,%fi‘f

EBIRM IS LT o R

( H
Ik u‘ﬂﬁ’ﬁ* Xa HFERERo By ThY . FEHET

D SN,

{anti-Xa U mL}

157
Lot
@ ?
th ) R
1 S
’;5 ;]'w.\*’ S0 Uk
Xa o
& LR .
?f =:>qi\»‘(’>(” It l”kg
o B R e 28 Uiky
H aX S~ .
| N e
Iv/'“,/gl 74 F 24
174717 BB (e
¥oH W 80U/ kg (691}

" Coiax Lanti-Xa U/ml.}
Ty {min}
AUC{anti-Xa U-min/mL}
CL{mb min kg?

146.

121+ 017

471241, CJZ+31 36

421 7.88

HI1HE
kg,

MHCENT S 1T P O R N
~GOHLRL kg (1 BRI & 70 B

ZAHI40
F594.5

AT & B IRP 5L 7 E 3 MAEHE Xa
BT  F LIEECE T L2 E 7 R

CRR R ICHE S AU AT REBREORT LT

114 ,94 57
2. BARBAOWEN

SN Y R NELE L2

HEil £ 27 2 O3 Xa SO A A

. "‘:]:':3{}1'1 THAT kg B L2 ED
E Y N \40‘33 1\/ k(v fx’ ?”“ b J- e é‘

a_lLLar’921 FE246.53 176,975 Th o 720

ABRZ LG AR DR

T TP Xa iR IRELOMRET L o . RO Xa
W ARSI T L, NE T s VBIIEET A L

‘/J)‘/_[\ i\ ,‘}’L Fin

[ﬁﬁf}i}zﬁé] USSR

LHBEREXNGEDEREA L LVIRERRE

(BiEl%5)
T r:;ﬁ’:lﬁ?—ﬁiﬂ” SUER T B U AR BI328F I -
FBEEIROEBITHE.

JREEFREN

TR

= E]Pr}kl/\f{)ﬁﬂkﬁ‘wﬁU}tﬂﬂ&)/ )

7
~1.:,J111>.c.f’kg\ 2o~ 4 (R SRR 1D T

%Zo()

. HmMARER I HMERE T L avlBEEREE

(55 5) _
4HNRT-0TD !a‘i‘%iﬁx?“"-zil;?:m EBuTHL.
1B g6, 425 mRHEAS

dl) Yok

348 R E BT R 46
2047 /kg, EHT :F&&’f B~ S Hf kg, 1~ 2H@T

15~

LHmMREN G HMEREZF ¢ 5nEERESE
(I5%5R5)
SR B BEE L 5 URIERMSIII OV T O
BEEROEBTHS.
- i

=y

5 NS i 1‘?&?193’10 ~
15H67 kg, BHPEEFG6 ~ 0B _L/A,:kg\ 1~ 28

. é;) Z)O

4 WMmMREVEBMEREZE L AVOEER 55, I
RABBRE (BEHRS)
18FH DWW T O RBBEST RN B THE,
1 EEE S RE NG 1 RS 720 7 ~ 1380 ke,

G5B 3AMTH 2

5 HMMRE R G HIMER £ F L 2wlRER 28, 0

AHBEE (BERS)
I DWW TORERERRO LB TH 5.
1 Bl 583 KE S PG ﬂfl:)\ZO-MfL:’kg‘ hiE
RAERE 6 ~ 8 -‘éf)u ke HEWMIE3ARTS S,
6. (HMMARER I HMEMZE T 2B EHHH. MR
»BBE (HERy)
MBI oV T ORI RO LB ”C“Jn%o
1B S 2. 5 0EITCE T H#
kg, TR AERE 6~ 0 Ak, 1~ 2RI
AR I B AR

S B 3 458
i AT B T | e o

' e s ;jﬂum =6 Bl | 3087328 945

Foee &1 .
Flide 40./44 G1%
RN T4 51755 939
HfY 16,718 $9%
¥y 1%,/19 95%

llfu{‘J {i

B, M S M IR 13/°14 93%

- [ZehEEE]

1. MR fEA
4 ﬂn'«”f’fifiﬁ-{ FAC BV TR E PG B R
L A Y- Xa BEEo A~y >+ Ry
Ak ,) M&lﬁﬁﬁﬁ EEE IR AR, 2ok X,
MAFFIE Xa RTEHEOL BB~ YT 4
OISHETH D, HHET P SR T TRAT Y B‘H“j
(APTT) O3~/ 2 Py a L TR T
54, T, WA CHBBRAERS LG, B
FFREEEA TS L ER APTT DR b7 io s
Yoot by sk FERO G E L 2 5T 5

2. feAEE"

ARFOBBRER I~ v Py ALY v 5
rurE sl (ATH) AT LMBEEMRCH L. FH)
3 AT B omM R SRS X HF X, buryy
LA RIRET A, Ao R Al

LTy & Xa~OBREAfTSWI ERKERTwh,

._51_



(B35BT B BymmE]
——ﬁg& INHF ) v b )y L {Pamaparin Sodium]

R R® RY=SOMNa X2+
| 0
R®= SONa Rz —1
CHs
R®=CONa. RE=H
i
K =H, R®=COMNas
n=4-21,
L n
X W RBELTY (/)ﬂ“‘ih*;i)?‘f»w,f‘} IARACARI IV ol N
A?ﬁ&ﬂma& um:ﬁimeq%L
TR I T~ v vy & 4 T EEY S
"1“5;&14,:)00*—6),00( ThHbh., ﬁ,%;”;f Ay & 214215 3

B, TEHESH-N20~24TH B,
T RIEEHODLPE N EOBET, KICED
TE h’r’t’*a‘ LY (995) ILIFEALE

SR/

e [BUE_E D]
LAy —LBIERAENE CHyLan k.
2.4 ‘/‘/f)‘ﬂ')}t;ﬁa.d'@ BEFENLESH o/_rf)\ PRV R 4ol

sz k.
3.7 AT — B, OD MR, '7>?ﬂ*—"%':
THERS2nI L, (F A7 bAFERL., SEN

iﬁ%mﬁ"?E%’l}"ﬁif})” - "‘7//*;;’2]}\”3“
JIUEN [u] TEHR » WA LS
WO EENEOR

‘—— E“ ift[” L’a~

5. 7" M iﬂ)’dﬂ 035‘{’“*" a‘”\") G
Vo ok

6. L VEMOF v v TR L. VU IR
Zfth w2 b,

TAEABBRE DT I v Uy - RGBTk,

.o

BTG oMEIE 1EMY L L FHZROREEIEEL
EHICHERNITERTS

9.3V UV YOERHE - BEHGLAEVwI L,
0. TS T BT A BERIEEL, Lodbh e
BETL L,

NNy PETEHCTRET A

r\/\.'vv

;}gé’aﬂ)f% Y —EHAY g b

BEINTwALY, EL (R _hu

%ﬁa:@@&ﬁ# L ARy g b 2T -Zhﬁ;/wg;ﬁﬁ

NEBEINBEEERD, V) TH L TR
5T ABAE, LTOTRE :

f'ir ﬁ’?")‘f;“ o

,J‘&L*’ &

PPN PR

j@

r/mb 2 Y ¥20mL X103 Y
i ml ) -‘/’ZQmL X109 ¥
9%¥an>u>7AMLxmyu>y

[EEXH]

1) SINEE= 4 B &4, 29, 817, 1990
2) BINEZ 4 I LR, 19, 2355, 1991
3) ARMERE f 0 SEIE G, 19, 3683, 1991
4) BIMEE Al FEI LR, 19, 3711, 1991
5) BIIE 'm,w 491, 1991

6) IEE= m:%ugm , 541, 1991
7y EHA Z b EHGE 7,mm,wm
8) MHE T M B LE 119, 1992

9 1 A i ROW ﬁ-:&éxﬁ A EH
10) MBS b B &, 32, 319, 1092
113 BH flb o SETR L, 19, 4605, 1991
12) BHNGE M SEIEX B, 19, 4250, 1991
13) ROFHR M HNER

14) BROEEAEH %fVJ;}*%

15) EUdEESE b ERPREFE, 71. 1990
16) BROFEHRAEHT | HA HH

17) &£EEE fb J M LG, 18, 2187, 1990
w)&@wmmenm.WAMJmﬂKBMXU,M,I%L
1993

cEREER ]

BOET 7L A EH

ERPHEL
T104-8315 W EHFP X EAE—THISHF 1 ¥

BB AJINOMOTO., ST

KOFHFL =T

o REHBPREXBE-THSE 18

BROF| TPV st

HRPPREFE-THLIHES




VYR 2048220 LTENFEAESR

ZHEEM 3—8

20084 1 ffER, (%5 1K0) RARRAER S S 5
873339
gmméiigﬁgﬁ AZES | 22000AMX00025
EMERRG. HE, FEERS. DA CAERS B8 —EFEONHC AL HERT L & ifgz Sl LA AR
m~ E H v -—
B H:ﬁi : EBSEA | 19874 4 B
D b * v J &-F,E:F“A\ZOOOI U 0108-02601  DO286201
(QHJEKAAE?
T /390U MU LGSR _sanofi aventis
(% %] D2 BRI E LT, WHR2A~SMEIC RIS o o
wy 22 :

B BERABRRS D VIEHENS NS L
. FRESOICHESFEC, B8ORS B
PESDOhIBEThIB5, HFHT2EGI0 388
BEOEBRUERCI>DVLWTHSEIEL. By
HOhLBHEIUESIIBISRERFTY &, T2
BELIEERNEE! OBESE

[ 2 (ROBECEBELENI L) ]

L ARI DG AT~/ > ~o3) VK (ST
AN V) O UBREDBEEDH b BE
22 LTw5 88 (HEAMM., #BEESIRE
OEEZFEICBY A HNE) [BrBESI 2
BFhdid2,]

L MMEMN CHIRREE (MRRFE oS hhE
BRAERTZETEBE20H 5,]

4. BEOBEEE(IVLT7F =2 75 230mL/min
i) OHLHBE (MpBENFER L. Hiiof
BRI sBEhrEH5,]

5.~ %) YERMEM/IMUGRAE (HIT) OBRARO S

A EECRERR (ACT).

LB HITHARZLIBF1IEH 2 o]

[ #HRE - #1K ]

129> 7 (02mL) ., /X4,y 29 1Y

BS - B8 | UA2000IU (EXaBHFES) &84
W¥ . 7y oREhg
iR HE | BE~REBEHOEGE

pH 55~75

BREER |#H) ERAERCHYTH)

[ 3hEELishe )

TR0 FTRERSE TR G BT BT 2 BRMEZER

TEDFHEHIH
e ERW. BEGSERET. BUDEHTEH

[ BRURE |

WE, T/ XYY Yy alk LT, 1E200010 % .

ERIE U CI128:Rmic 1 B 2 @@E&TE%@“%

 (BRRCBRCENET 3 B0

§1@mm%a§usmr'maﬁurratt%A§

DHEHERVTEEMIREF S ATV RV,

MAGNT L eHBLTHroREYEETL L,

 LEBEEODHEECURAOMBRENER L,

B DEREIEAT 2BENDED L, 7 LT F |
=>7Y7 7 ¥ 230~50mL/min DBE K5 T 5

ek, BNERARREI B I LT, #0880 |
MY A2 RUMIY 27 2R L CEREHE
CHETT 22k, 4B, HOORBREI BVLEE
ZONBHEIIE, REMBLERT 52 L |
TLV (L7 F98) > L LT2000U% 1 H1E
?%Téo[[ru][IE§E$L[¥%ﬁ§
B R | BEEE ) oEsR] :
Jorur¥ R (PT)

BOEBESS oy R 75 25 B (aPTT)

FOBHORBRRE L, KA T 2 BERL |

B EHEEZ S ) YT AREE RS
ZOOT, BRERE TS ICBEL, BmEsrA
SNABECRRES AP T2 CHY L REBE
192 &, [ Hesh3esE | mmEER]

[ ER EDFSE ]

LEERE (KOBEICBERERCHETEIE)
(D5 2 gt nd 2 BE
LMmEE, HIEREEOREDD 5 BE, Bl
EREFHEHOZRCEE, a3 bo—-vliskhr vy
MESE. BRBEBEE, - REFEFEEoSY
BE, LMCEBEEX2ERERE STV E
B (MEREZBOEEEFCHRALIRIL B2
bH5,]
QEBL2FNEEOH L BE [RERFOEESETL
TwbZ tﬁ%é@f HfPRZL2BF05H2,]
CEENEITEENETREDS LEE [HHEISBE L .
MPRENESALZZEICE Y BAARI 2 BFhA
H5,)
WERKE (BHETEIHMY X7 BXOBENI S D,
(5. EREAOHRSE | OIEERE]

GHEHEORBE [MMeicma @S LR L, B
BIZ2BThIH5,]

LEELBENES
WAROFERIZH 720 Tid, BEX +5147v. Bl
XidHmoMENAS B SICER5 2+ 5
Z&, [T4.8ER] oEEBE]

y - :

0
3-




(QFHE - BRSBTS L oftEIC LY. RS M
A U, #E0R8IC X 5 BRI 3k B0 7 FRE
EOHEFENDLDNEBEANHLNOT, LT
DEICEETHI L,
DHMOVAZ 28T 5701, W7 —TNVOHFA

XFEERFHOREBREH KT L 2B TT
ke )
AR oA S HE 2 BHEE T CIoid. FilE -
AL TF—FAEEREELTBCIENET LV,
2PUEFETHBATAEEICIE. KHRS5 %1012
BEZALLBIIAT—TARRETHI L, £
DEOERZG I T — T VIREE 2B L&
BLEBETICZE,
Th, RURBTHC AT FAEBAT L5
AITid, AFRSHI10~ 12 RIEB L /2R ICAT D
Tt FOROEFIZERI N T - FNFAR 2
BB LTS L,
DWEBEDY A2, Ko TF—TLEE. I
MCEEERIZTESN FX704 FRELER
#E%) Lo, NERELZEISHORARS 7
—FVOFBAXIEBROWATLIIE 25,
NEFAT 2B E I, BiE. RERVEDBRE.
BEREREESOHREEDBERUERE T2
KEETL L,

B~ Y Y HERMMAMRAE (HIT) % & tr i/ MR
BDY A HEHBOT, KBS RETRFKRS T
AR 1 REEGERREY BT 5% EBHR
2TV MO ER L BSIRD b
AICRELRSEDLETIIL, B BREETR
b MAEBOBRE DY R BEHET EBEIND D D,

QWEMEDEEASELAL I ENHHLOT, LEIZD
UThE (NEFu ¥ ERTM/RE) RUTESE
MBRESOBKREFE/T LI LFTET LV, [[4

Bl (57.3%) CEER (BRREMRELE0) P¥ED

LNz, EENER . MBE - M (T & 3061,

MBI m2ssy . BEARH M 196, &) 58 SRAL M M 10815E)

1214 (152%). ALT (GPT) LA (9.9%). y-GTP

ER7861 (9.8%). mMAMRBOEM7IF (8.9%). & Ifi64

B (8.1%) HETHotz, (FRiLH)

(VEXLRIEA

Noavy, PF7145%V—KER-Yav o,
T+ 74 7%y —BER (W FhHEER
HE) BHL5bhbsBEFRSEHLOT, BE
AT, BEMFROONRLBEICE
w5 rdbkL, BYRREERITIZ L,

2)MEE - Hm--EHBERARICBTETHM
(3.8%). nEHRMM (35%) F. BHTH
PAREREAL AR, FRRERRM L, BHFEAIMI A,
HEERR (VPR dFEEREY) SomiE
CHmAREISh TV, Bind, FHE
P bR 2R H Y. BN %
BEbd B, 72, EHIE. BERERE.
IFMICEB* RIITEAESoBMmY R 2
ETLARETI, HIMTA2WEEEIH S
DOTEHEY THCITw, BRXEHimoE
{CEREFBOLNLBEICE, BE5EZD
T 5% BN RAERXITHI T L,

NS A RERL (04%) BPdHobhs
E0B B 1. REEE R A LMK
WA+ I BROBIZLY, Bk
MO BRI LI EFHLDT,
BE#GM/MMIEEIE L. MRBEOE
BRI PROOLNBEICE, FOHED

BHER] OEEBE]

E &, AI-P L R, AST
(GOT) L&, LDH L#

H5ErPETHE,
1) BBV TEO L RAEERO - OEREE
T~
2 ODOBI{ER
NEARF -4 .
1 % ~10% iy 1 %Kik
BHggR | 5. »Iv, OiEoR
BB, HRAE
M # mAREsEn, i, 8
%ﬁ&ﬁ&\emmﬁﬁ
B BOE | A3, T ERE B
A8 | ER, TH Bl B, BEAR.
it
| B - BRFE | MM . 1 EERE
F R ALT(GPT) k. 8. v-GTP | fFiRaeRE

3. HEER
#HAXE (BHRACEETZ L)
SR BRAEK - 5B A By - BRETF
HaEE A Wil A%+ 53 | mAoRERER
AISY Y FNDHHOT, PEH | AHEMEICIETER S
g7 7YY H | LhwIErSEELw | b,
- < 18
HNEREINA | 2iasc s o | PO SRR
FIOCYERE | 4 LG s | O ERKEE
Y E-L & - T fERLC X hARbne
. "FTLTL, AR AT
) 7 VR 1z N
TAREYY - | S Re
Fx AT 40
i s A FHoHEE A
paxf—+ L7 4T VB
t-PA B % eI X hAEMS
V2 AR T 4SS TR
hz,
FERFOA FiE#A | HnfmsEgET 28 | AAORKEER
Fi-8r 30 FhAHHOT, B | L M/MREREDH
oXy vy | TASAICIEE - & | fFEAIC X DENY
+FU T LKNAY | B HSITISHEE | CHRMEELIEE
yrurxtyHIL & 3 KRG TR I, ahz,

4. BIfEA

0 BEREERARIC BT, REWFM RERT74H 455

B R |nPRELR
REWE | - - )R-
BRE
T Ofb KA, B&, BR. | CRPE, @b Y v
e A AR LR, BIERS UL BHE.
KGR, WA, 85
2)igs T —4

N EEERBRR BN TREERBE TRO LN
FLEWERIIRDE BN TH 5,

_54_

'
Lt
Lo



GOFHE - BRMLE - IEMICEEERIZTHHES
OWMY 27 2FTHEHETOMM, HEEHMNS
SVHEEFEAHM T ECEE LM (BN
&)

M/MERD | B THhEED fMTRY

BEE | A6, NfE. PEEOREE. RXHOFEThVE
FEVEREAS, RERUEMR S D) ERD 5 VITAR %

IER & ¥ % B

T o fb TH747FY—BRIE2EUET KEHES)

HrWIEEHUTF 71455 —RIGJEB M.

RN T B0 /MR UITBERO £A

E2) oA VBHTLAOCRLODTHY, ZOLI)RIEE
RELIKKRSEPLETEIL,

5. SmaENORE :

—HEICEERE CTHARBREIFETL VA0 THEE

x5 T52 L,

6. i1, ER. BIABEAOKRS

(DEBXIIEERL T EEOH L AL, B

LoFHEEIEBRE Y LR EHEALBEIIO
AEGTHIE,
QEBEAFOBACERETIHEAICE, ARESE PR
ALBISIELIENET LY, [BWER (5 1)
TES-L/ XYY v F hY oAk BE5LZEE, &
EOBSEROA TP ~OBRGTIBE SN TV 5]
7. hREADOERE
MRFIIT B EREMITRT L Tnin,
8. AB®S

ER  FH A BERS LEE, HilltEo 4465 % 51
ERITBEAYH L,

WME  AFOMEBRER*AFICPHT L EDH 5
BEiR, Yoy I vEEEs RS T A, SO
¥ I EREEIE 1 mg (3ARFH O 1001U O %h R % H1H)
T5H, LTok2s£#0tL, 7oy 3 oKl
BarHkG5352 s, 70¥ I UBBRERS2 ~
ABFRBIRICBEL/Z aPTTHAEE LT $TH B
BE. AR lmg o2& 7048 3 UHEEIE05mg
DEST2HBEOH{/ENTE L, 28, XHO
HEXa WFERIR, BAED 70 3 U HEE
FRELTH, R2CPMENEbIITER Y

(BA#60%)
AHx G- 12 O BER Juy I vEBEORS R
8 BFIEILAPY 7u% 3 rERE 1 mg/AFI0U OEET
#ETHI L,
8 RER ~ 1285 R Tay 3 UEEEIESmg/AF100IU 0EE&T
w’ETHIE,
126 B B 708 2 VHEREORSELELVEERS
' naz,
BHOPHHYLE | 705 3 2 HEEE0Sng/AH 001U DRET
. &j%é\ &5“3_6 N ko
9. BALOEE
(IR 55
FRIHARNICEH L2 &,
(2584

DEBCETHRST 55, B—8AIC80E LT
THEIERBTAIENET LV,

2)ESR. BEEHEED TR L,

B 5

DVERIOEE Y CADICERTICIY VI LE
AEEI TV &,

DBBEAZLEBTR(EE *2IA, 0L EY
BTHG~EECANT L, BT 23T
BB 8@V L,

10. ZDfbORE

DEELOERY  AHEERSBEA~NY V2o ES
TFEANN) VEHETRE. STROSHHEELY,
m—8A (FE Xa BFEN) cdfio~rsy Ve
BHEBREELZ VWD, AFOBRBERCHSEIZHRES &
&, .

QHEIEHTH B A5, B TATURF BREE I mG
FHOBRNTARR RS LERMICBYT, AL
AL E UL OBENSH L, FOEHD S
LEBIZBWT, AUAMBRIC L Y B8R BB
CASES R Twa Y, ZoHREFICIE., B ERE
AETAH % 1 M1001U/Kg., 1 H2EES LB
BB EEC. AT LDBEERIEEE. NBERE
DYAZHBEYBYEEEYES S,

QERMIZEFIcTERD S 27 I F - ¥ LERIH
LE3xhTwni,

[ EvEiE ]
1. iR
(IMREERE A2

RERAFET (1861) 1Zx/ F4/5) ¥ F } ) 7 A30mg. 60mg
B U'90mg (% 41 € 4130001U, 60001U K& UF9000IU 2 #1Y) % &
EETHRS L& MBFEPREXaAFEED An (BEIE
HAE) RUTAUC IS8T L, SEHLENE R L,
HEEBWIRT 7V T 7 7 ARG LS FRIET T, #
NEN30~4.720 B & 0.75~087L/h T o 7=, T 71, OA
ATE134.82~510L Th o 7=,
—H. BEBEAB 6L/ ¥ H ) F by vasslg
RUHE 9 B I220mg (20001U \2H1Y) #WEE THRS L, %2
~8HIZIHZE7BERELETHRSLE I A, 5K
BECIEERBIGELL, $9B0mEPHE Xa RTFiEH
D Acax XU AUCHIEE 1 BICRRENFRATR F49% B L 7~

RERKABFICRERTREULEBEZD
M#FF R FEXaRFEMRHER (E10)

s o
[¥3]
2

e
5 3
g 2

2000 IU bid. FIE LR E. n=6

L X alfit% (1U/mL)
[=3
3

0 s 8 12 16 20 24
B5: (h) '

RESABRFICRHEARFRERTRE UL E2DmEPREXaE
FEEOENEENS A -2

K5E Ao tuax ™ AUCH /2 CL/F
(u) | (W/mL) () |(h-1U/mL)| W) (L/b)
3,000 20
' 04610, 374044 3.9010.84 [0.87£0.
(68) 610.05 20-25) 3374044390084 [087£0.11
6,000 30
i 0.76£0. 7.5740.7114.47+0400.7810.
$EkRS (6) 09 20-40) 57+0.7114.47+040}0.78+0.08
9,000 35
i [1.1140.19 11.89:+2.15(4.7210.42 | 0.75+0.
(6 1) (15-4.0) S0 H
%10 (zéog)) 0.25+0.03 (1:;33 0 1.62+0.18{3.19+056{1.14£0.16
KExs > 00 '20'
i + i +
%98 (58 0.35+0.08 2025) 2.38+0.52|5.68+2.27{0.88+0.20
X1 bR (BAME - BAMR) ESSTUER 6143
X2 DHBKS  AUC (0-). R#ES ; AuC (0-12)
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o
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QBBEREE GIREAT—%)Y
St E S 2360 (BE (S0mL/minl 7 VT F=> 0T 7
¥ X (BLF. CLer) <80mL/min) 124, & A (30mL/min<
CL&x<50mL/min) 1260, &5 (CL&x < 30mL/min) 1261) I =
XY+ Yo AO0mg k1B 104 BEAREETHRSL
b A&, REHRSH%4 BB OHE Xa BTFiEED AUC IZREUR
ACHBLTEERTPEEOSBE TR ERETR20%KT21%
Bhol0IHL, BEOBETIRES%MIMLZ, T/, HX
LR A D6 OB L T EOTRERERE TR
150 EEREL 70
2.5 - Bt (ABEAF—5)
RERABL AT (52 7 F749m) TEHLIZ/*
#s39 »F F ) 7 £30mg (30001U $24H3Y) % HBIGRAES L
-k 5, 5% 6 BEIC B A ARG 6 LR, FFREUER
KRB LTV, T, R5HSTE029% 24 5% 8 XTI,
A1% D IG5 HUBE T CICRPICEREE S, FELHERTD
VRl -3 (AN

[ BEpEREE )

1. BEHSBBHREICHT 3 75 ANB - EHREREE
BRH A ERHREIE (HRUFEMT AR BwT, =/
¥ Y F Ry A20mgl H1ME, 40mgl H 1H, 20mgl B
2EXE 7T RKEMBMETRS L. BROEERENRE
B3, 7T ERE41.9% (36/86) 12aF L. 20mg (20001U 124H4)
1810 5%259% (21/81), 40mgl H 1 B #33.8% (27/80). 20
mg 1 B 2 EB200% (18/90) TH . 20mgl H2@EHWE 77 ¢
FEECHBELAEZ (p=0001) BRMAZEREREFEORID
2 (Relative Risk Reduction : 52.2% ) HRERS iz, &d. FHL
OMEEFEb LV AKBIIZ20mg 1 H1@#T1H., 40mgl B
1EHC26. 20mgl B2RABTIFARDO N, BRHILEER
LEMGOBMICEST 5 E63. 20mg 1 B 1 [ ICERAHE M
18A SR ARF & OEHEITES R, T4, KRRETS
SERBOABORBARICAELZRROONL D12

2. BEMLBRHRECHT 375 ANB_EEREREERY

. BBEHAeERMEENSH (FUHRSFHmTEARK) T, =/
XH/8Y Y+ FY 7 420mgl H1E, 40mgl B 100, 20mgl H
2B 7T LR EUMBMETRS L, SRMSEREDRE
w3, 75w KE608% (48/79) loxt L. 20mg1 B 1 EI544.9%
(35/78). 40mg 1 B 1 E1236.1% (26/74). 20mg1 B 2 [5¥29.8%:
(25/84) THbH . 20mgl A2@EIX 77 L RKFEICHBLAEL (p
<0001) HRMBLERERETORL R (Relative Risk
Reduction : 51.0%) P HER S i, 2B, ARE OBEREMD
vkt 75 L KET46, 40mgl B 1@ T1H. 20mg
1H2EETIATD ALY, BEE. AFN. BRALZ LD
BRI EEL B OBMICE LT 2EMIROLNL o7,
I AHBE 77 RBORBORBIERCARLREIRZDOLR
Lol

LB eERERECH T 520mz1 Q1 EFL20mg1 B2EAKT
O_EERIREH
IREHEEBRNELE10P (BHTEMETEAZR BT, x/
4+ P 7 420mgl B 1EXi320mg 1 H 2 E %148 [
BTHRS L7, SRl ZEREORERIL, 20mg 1 B 1 BIR17.1%
(12/70). 20mg 1 A 2 AB28% (2/71) Thotzo %8B, FHIL
OREM X Eb VWA IZ20mg ] B 2EFT2HAZOL N
A, HIRE. FEEN. AL COBRMICEELH oMM
HXFTLEFEIBD LR h o7,

4, BXEOMBIRBE N 520mg 1 B 2 AW TOFERSRERY
BB E IR R RS (FHEFETEAR KT, /%
FY Yy a20mgl B20Z4BME TS L, BRI
BEREORERIT, 140% (6/43) Tholc. 2B, KL D
MR b VAT 1 AR oz, BER. JEN.
BERAZ COBEROICEEL RN OHMIZEL T 2ERIEIRO6
nNihor,

(%) BN TERL ZEE/BER TOBRKRRARIRRIZIOVWTY
VPF =V o) T I YATYE 7S M= 7L BRI ERESR
HERFBUANE OBEM DR VWHNERRAE L UT ORI

s

N

B5 RS s T EFY;NY )y LE

(Day 1) o 20mg 1 B 1 B1#(20mg 1 B 2 3
CLex(mL/min) [ ym(%) | #98(%) A2 (%)
30-50 9/17(52.94) | 5/12(4167) | 5/30016.67)
nggﬁ; 50-80 29/57(50.88) | 27/84(32.14) |27/109(24.77)
280 46/91(50.55) |36/133(27.07) | 19/149(12.75)
M RR 30-50 1/22(4.55) | 2/14(14.29) | 5/40(12.50)
BR(TRT 50-80 2/59(339) | 4/101(3.96) | 12/121(9.92)
DB MFER) >80 7/109(6.42) | 7/154(4.55) | 11/170(647)

B5 WM o (2T YF YT AR
(Day 1) O 20mg 1 6 1 B8 {20mg } A 2 BT
CLer(mL/min) | g12%(%) | #18&(%) BI5(%)
HiERR 30-50 1/22(4.55) | 0/14(0.00) | 3/40(7.50)
A& (KM 50-80 2/59(339) | 1/101(089) | 3/121(248)
i) >80 1/109(0.92) | 0/154(0.00) | 3/170(1.76)
[ S )
1. fE B
(l)lﬁlﬂiﬁtill?—kﬁﬂ'éﬁiﬁi @Eﬂﬁ (HigE Xa BiE/H%E a
BEELT)

IXHRYYF Y ILR, TFLOYECT (ATH) &
HWeHhEREL, ATIOE Xa BT RUENa AFHEEER LR
L CHEBERYREAT . tOERIL. BOESTTEBANN
YU HBL, Bl Xa BTEN/E la B FEEEEKRE >
27 (invitro TOHLE Xa RS/ Ia B FEREY. ~
230 T 1 LT4.88),

OQFEHAERS u YR T T AF M (aPTD) KT 228
b rREICBEYAI XH8Y >+ F Y ADPTT EREEH
. AN VICHBILES A o 2 (invitro) o

R IRMAR TN B BAmifER

I2EYAYTFRY T AR, T FERFROETFTVICEBY
THERETRS L E, AREENICEBAHIRMZERN T
BEad, HUMBRIERAERL, A3 Y EREBL T, 2/ 48
YryFryoaofnREREIRBETH ). MBEDHE Xa

FIEHIIE . aPTT OEEERIEFGE» o 72,

3. M/ MEREADEEY
I)FYNYTFPITARE PAVMEO T T LV -2 Ui
(ADP) SR —KEEBIINL T, BBERITS LD ozt ~
) it —KEERY E X (invitro)o

[ BRI 2EBEFMAR ]

— % L/ X%y YF Yy A (Enoxaparin Sodium)

& B 7yBRBBIIHERTZANYIRYIRIATLADT VA
VORBICL VO RIESFEANNY DT P T LK
BRFHSFEITH4500T, Z O &H 113,800 £5,000T
H5 KBTI ATVEOESVIZZEEL-), H2TD
2, EOMERSORBTIIERAOIERTKKIIZ-0-A
NA-4-T )T/ —ATu BEEY AL, BRERRI2-
N, 6-0-JANK-D-ZVah I BEXHET 5,

ﬁ?i:ﬁwﬁ%ﬁﬁﬁm(%m~mm)

#HaER

H
H OR*
R'O
H oR’
R= 3 Xix
RF
H NHR

R., R%. R*= SO;Na Xit H

R?= SO;Na XI¥ COCHj

RS = CO,Na. RS = H XU R®= H, R¢ - CO;Na
R7= H.R®= OH X R = OH. R*= H

R’ - H, R' = NHSO3Na Xi& R®= NHSOjNa. R¥ = H

# % EREABOBRTHD,
KBTI T, 25 /= (995) i3 & A EBIT 2,

(a8 & ]

20001U/0.2mL X 10> ) ¥ & -
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1) HPYEH  BRARBEABFCB ) 2 HEE TR AR

fcLx-01]
2) HABHE  ARARERABFICBT A REET RS AR

[cLx-02]
3) HAEH BRERERE BT 2 EYHRE [cLx-03]
4) Laforest, M.D,, etal. : Br. J. Haematol., 77, 201, 1991

[cLx0001}
5) HPEH REEEERMBECB IR UELE]

fcLx-04]
6) HPEH  KHSSERFRE BT IEIMRVTTEN

’ [cLx-05]

7) HPNEH  RPHSBRBEE BT I APHRIEEN2

[cLX-06]
8) HHEH  REHETHREECB T I ReURUTAEDHE

[cLx-07]
9) HAEH  FEEEHOERERF _ [cLx-08]
10) #HPEE  FHEOREFVICBY 2HMBRIER fcLx-09)
11) HAER | fMREEE~NOEE {cLx-10]

[ C@sEkE | :
FEXBICEROHABRCOEIF L TCOTFTRICTERCZ SV,
$74-TRYT 4 ABEREH

a—ptry— T HHKE

T163-1488 FEFHBXERNBE=TB20E 25

B8 0120-109-905 FAX(03)6301-3010

(2 %]
(B iR SR A/ REB IR MARAE (BMIRMARZERRAE) FREAA ¥ T 4
¥ (BRI X 2 EESNRTFRZOFRMEEREDOTH

YAZ LYY FHF Fhisk

R FEEDOFR BHME R UREBESED
B FHOLERL)

hyY R FHFH WALy XU TH BV

F 8T K F H BROERLEEY
(THR. TKR. f% B8 &
BWFREHRL)
HIVARY THR FIRBZEREBES 5 it
TKR MEREEY™ (BHAEFX
B RAEG B 4 F T2 WA/ 7 )
gEEURs  [BIVAZOFHKE HAGESEE (RBEXRS
T AHEEIC, BRML EANSY R E) LEKE
HREREOBRE. MR ZREBEOHH] HoHw
HERSFEETHIES 3 [(FisEsE (EREk
SEANY L E) LR
A by ¥ o]
[HigEgE (RABRGEA/N) 2 E) EBRNEREREDH
Al * [asEfx (BRERSEAANN) X2 ) LEEXL Y F
Y7oOA] by, BERARRIEA/NY R HERE TV
TrYYERBRLTS kv,

MEHER XS ERELTCT7>F PO Y RBRE. 70974
Y CRIERE., 7074 Y SKIBRERY, BRBEZRE L THRY VB
BHEGEREL Y,

THR : ¢PAS S EIRAT. TKR . BB EBIRW

BRHNERERETOFBIIMNRERESREOV A L EB L.

HBRERETIIHOMASHENY A2 2 ERB LT, +4IC3HEL

FEL1B) 2 TEET ., EdoTRELEEBTLI L,

ES - FREFICBTIHEEA Ly Y 7 BRNEREAE
. L o TREEITARERTH A 720, LMK - BHIRE -
BEHEFSOATOTFHIRLUCEHELV,

PR BN ERICB VTR LTI vz, KL ER
FUERLFHELERT L, 37V EBBYIHCESTHEE
BY h#iE. THR TOFEHICHEL 2,

ARBEIIBY2RERLTFR - RBIIBVTUL, ZEAEDHE,

ERAFIEERELET 5. Lo T, BE0% Y A7 OFMiL, $.0

L AT OBRS AN 2EREBFEIEL TRES RS,

BxiL, ERINMZERAFEFOBSIIZY RS LAV E LT

ZYENLD, T BUERRTOBETLEREELLITY A

LRV E EFBRIERERT S,

fEERRF D&
B JRTEIEE BIRMSEREORSE, MBMER. THMKE, THERY
7 ABEE

- REFK--HG. BRURUR. I oMM O E. FRAS. BHRE,
POBR S T T VEE. BLFES, HERNE
-GGV B, A Oy ViE#E,. THRERE
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AEIE. ERESHOREBREREU LT« AR—YTIERATY, FARSROHFLERIL
ERENE UIEEEAN—DEEESNTWET,

SETYTEIUIIDNSELTCICIIERL
TROALET, EROBRER < feoioiEs
BCY Y IDSRBERNENWTTEWN,

FNETRETS Y v—0y RICEEREWVW
EEFEMEN S UV ETIEKRESRT,

b= 31 :
m 1EROD OFERICREL, BERIUEWTTZW,

B YU IRREESEFNIE, BREH/NN—FRBLE
B REDN—ERBULEEIC, B> TWEERNRBRIBENHBOET,

LBARICAGTHSREN/N\—ZEBULTTIW,

B AZLETEUEROFHBUEDE
B EFRHESRERALET, 50 Iv—0Oy
KEBLAM, BRAMNSTEASNEIEER
BULTFEWL,

HEBBMCHERT T, BhF Y EFHRLTE
EhIR—PRBTEETCTIVIr—Oy KR
BWCALABRET . RBIELLD, REHN-
HEEHTEE > THRELETS

WSS TWET,

Nt ERS

BRSO
H) Dt PN TAABR ST

7133-1488 REEHERANHEZTB20825
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