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photochemically reactive matenials, respectively. Due to the batch nature of
production, ISP is not a major scurce under Title V of the Clean Air Act
Amendments Air emission permits or registration status are assigned to each piece of

manufactunng equipment. The reactors associated with the 7 manufactunng
process are on registration status. Solids processing equipment used for the 7
manufacturing process are covered under Permit 01-4925. Calculations have besn
performed to document that emissions are below permitted levels.

Waste water discharges from the ISP facility are regulated under OAC 3745-3 and
Columbus City Code Chapter 1145 1SP is currently under a2 Consent Comphance
Order and Assessment of Administrative Fines with the City of Columbus regarding
discharge of poliutants iegulated under the Organic Chemicals, Plastics and Synthenc
Fibers pretreatment subcategory (40 CRF 414), Compliance with this order will not

be affected by production of 2/

Generanon, accumulation, and disposal of hazardous waste 1s performed 1n accordance
with OAC 3745-52, the Resource Conservation and Recovery Act, and the Hazardous

Matenals Transportation Act regulatory requirements.

ISP Fine Chemicals certifies that the Columbus facility i1s in compliance with permlts,
orders, and environmental regulations as described above. A letter of certification 1s

provided in Appendix 6.
3.6.4.4.6. PACO Lakewood, New Jersey Packaging Facility

The PACO, New Jersey facility is located mn the Lakewood Industrial Park, which 1s

5 miles southeast of Lakewood. The buiiding at 1200 Paco Way is 150,000 sq ft.

The Industna! Park is surrounded pnnmanly by scrub pine trees and occasional
deciduous trees. The terrain 15 coastal flatland with an elevation less than 50 feet
above sea level. Two major bodies of water, the Metedeconk River and Bamegat Bay,
are approxumately 7 miles east of the facility.

The PACO Lakewood, New Jersey facility 1s in compliance wath all permits and
environmental regulations. A letter of certification is provided in Appendix 9.
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3.6.4.5. Sites of Product Use

Atorvastatin 10-, 20-, and 49-mg tablets are intended for administration in hospitals,
chinics, and under home care. Distribution will be nationwide, and the drug will be
made available through physician offices and hospital and community pharmacies.
With such usage, atorvastatin calcium and its metabolites would enter munic.pal
sewage treatment systems throughout the United States.

3.6.4.6. Sites of Product Disposal

Returned and unused drug product will be returneu via the Wamer-Lambert Drug
Distnibution System. Material with inadequate shelf-life for distnbution will be sent to
the following facilities:

Wamner-Lambert Company
40C W Lincoln Avenue
Lititz, PA 17543

or

The Ballentine Group
Munsanhurst Road
Franklin, NJ 07416

Returned products will be destroyed by high temperature (1800°F-2200°F) incinesation
in accordance with all applicable environmental regulations.

Matenal that does not meet specifications will be either reprocessed at the
manufactuning sites specified and submitted as a supplement to the NDA or destroyed
by high temperature (1800°F-2200°F) incineration in accordance wath all applicable
environmental regulations.

DM _FILE/CI-981
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3.6.5. Identification of Chemical Substances that are the Subject of the
Proposed Action

Atorvastatin calcium (USAN)

3.6.5.1. Nomenclature and Structure

3.6.5.1.1, Structure

3.6.5.1.2. Chemical Name

[R-(R"’,R“')]-2-(4-ﬂuorophenyl)-B,B-dihydroxy-S-( 1-methylethyl-3-phenyl-4-
[(phenylamino)carbonyl]-lH-pyrrole-]-heptanoic acid calcium salt (2:1) trthydrate

3.6.5.13. Molecular Formula and Weight

(C33H34FN205)2Ca 1158.38 (anhydrous calcium salt)
(C33H3,FN,04),Ca - 3H,0 1209.42 (calcium salt trihvdiate)
Cy3H3,FN, O, 557.65 (free acid)

DM_FILE/C1.981
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36514, Other Names

No other names are commonly used at this time.
3.65.1.5. CAS Registry Number
134523-03-8

3.6.5.1.6. Laboraiory Code Numbers

CI-981 Calcium
PD 134298-38A

3.6.5.2. Physical and Chemical Properties
3.6.5.2.1. Appearance

A white to off-white powder

3.6.52.2. Thermal Behavior

The thermai behavior of crystalline atorvastann calcium has been investigated using
differential scanning caionimetry (DSC) and thermogravimetry (TGA). A
representative combined DSC and TGA of a laboratory crystalline sample are shown
in the Figure below. The DSC shows 4 distinct endothermic transitions at about 71°C,
109°C, 127°C, and 156°C. The 3 lower temperature transitions correspond to the
weight loss transinons seen in the TGA. The total weight loss of 4.54% corresponds
very closely with the theorencal water content of 4 47%. By mass spectrometry the
weight loss was shown to be loss of water. The weight loss observed from 40°C to
80°C was 1.5% corresponding to the loss of 1 of the waters of hydratorn. The
combined loss of 3% from 80°C to 132°C represents the loss from the crystal of the
second and third waters of hydration. The DSC transttion at 156°C corresponds to the
melting of the crystal The broad endotherm and weight loss starting at about 130°C
is due to decomposition of the molecule.
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FIGURE | DCS and TGA Thermograms of Atorvastaun Calcium Form 1 Sample C-
S-12, Files CS$12C0-T and CS12C0-D

3.6.5.2.3. Dissociation Constants

The dissociation constant was determined using the amorphous form of the drug
substance. The dissociation constant of the racemic compound was determined in
methanol water {1:1) by an ultraviolet spectroscopic method.

pK, = 46

The pK, is consistent with the carboxylic acid function

DM _FILE/C1.98)
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J.6.5.2.4. Ultraviolet Spectrum

The ultraviolet spectrum of atorvastann calcium in 0.05 M phosphate buffer, pH 7.4 is
shown in the figure below. An absorption maximum is found at 240 nm. The
absorptivity at 240 nm 15 379 mL (mg'l cm'l).
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FIGURE 2 Ultraviolet-Visible Spectrum of Atorvastatnn Calcium in 0.05 M pH 7.4
Phosphate Buffer, Lot XH4 0989, 0.033 mg/mL, RR 730-01588
3.6.5.2.5. Octanol-Water Partition CoefTicient (expressed as Log P)

The parution coefficients of atorvastatin calcilum were determined using octanol-water
(shake-flask) using amorphous drug substance. The partition coefficients are provided
in the table below.
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Aqueous Phase Log P

0.1 M HCI 3.66
0.05 M Acetate Buffer pH 4.0 3ls
0.05 M Phosphate Buffer pH 7 4 1.42

3.6.5.2.6.  Solubility

The equilibrium solubility of atorvastatin calcium (Lot XH211194) was determined as
a function of pH at 37°C. Approximately 100 mg of drug (equivalent to free-acid
content) was placed with 10 mL of each respective solvent in ambered glass vials
sealed with Teflon-lined screw caps, wrapped in Parafilm % and rotated at 50 rpm n a
rotating bottle apparatus at 37°C  Samples were taken at 5, 24, and 48 hours. The
samples were centrifuged, and the supernatant solutions were filtered. The acidic
samples were filtered using the 0.2 um PVDF membrane with glass micrefiber
prefilter, the water and buffer samples were fijtered using 0.45-um glass microfiber
fiter. The filtrates were analyzed by HPLC. The equilibnum solubtlity results are
summanzed below.

Solvent Equilibrium Solubility (mg/mL)

Solvent Equilibnum Solubility (mg/mL)

Water 0.11

0.1N HCI 0.01

0.05 M Sodium Phosphate Buffer (pH 7 4) 0.70
3.6.5.2.7.  Vapor Pressure

Extensive vapor pressure studies have not been conducted on atorvastatn calcium
Due to its meltning range, the vapor pressure of the drug substance can be expected to
be <167 torrs.

DM_FILE/CI-98)
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3.6.5.3. Intermediates aud Impurities

The isolated intermediates in the manufacture of atorvastatin calcium are &7/
777, and U 7. The 7///7. intermediate could appear in the final
drug substance by incomplete saponification and removal in the final atorvastatin
calcium manufacturing process However, the reachon completion is monitored by

in-process testing, and the observed range in batches 15 below the limit of quaniitanon
P

The impur s present at levels >0.1% are:

)/ has been observed in batches of drug substance at
levels to Z77. It results from saponification of an 22 /0%, impunty, 7,7/

B s

o

o UL 0 has been observed in batches of the drug substance
at levels to %44} 1t results from saponificanon of an %7/, impunty, 7,

- Ui has been observed in batches of drug substance at

levels to 2/2)///. 1 results from saponification of an } ), \mpurity, 7

Tl

Specifications for the above impuntes of not more than 0.3% (w/w) have been

proposed for the drug substance atorvastaun calcium.
3.6.54. Substances Used in Manufacturing of Drug Substance
The following substances are used in the manufactuning of the drug substance

intermediate %77/, at the Holland, Michigan, the Newport Synthesis LTD, and the ISP
Fine Chemucals facilines noted in Section 3.6 4.3 of this environmental assessment

DM _FILE/C]-98]
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Starting Materials

The following, in part or in total, become a portion of

Confidential
Business
Information
(CBI)

Reagents, Scivents, and Auxiliary Materials

The following are used as processing aids {eg, catalysis, pH adjustment, solvents, eic)
and do not become part of TBIN.

1

CBI

2

-'3 i i
Ty i

The following substances are used in the maaufiactunng of the drug substance
mtennediate 777/}, at the Holland, Michigan and Wacker-Chemie facilities noted in
Section 3.6 4.3 of this environmental assessment.

DM_FILE/C]-981
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Materials

The following, in part or in total, become aportionof 27/
Vi
Ui CBI

Reagents, Solvents, and Auxiliary Materials

The following are used as processing aids (=g, catalysis, solvents, etc) and do not

become part of 7l

Vi CBI
Vi
-
Y0000

The following substances are used in the manufacturing of atorvastatin calcium at the
Holland, Michigan facility noted in Section 3.6 4.4.1 of this environmental assessment.

The materials used are as follows:

zZl CBI

Reagents, Solvents, and Auxiliary Materials

The substances listed below are used in this process and do not become a part of the
final chemical molecule:

DM_FILE/C1.98)




RR-REG 959-00030 29 32
Atorvastatin Calcium

Tablets

/ CBI
.

The following substances are used in the manufacturing of atorvastatin calcium at the
Plaistow, Ireland facility noted in Section 3.6.4.4.2 of this environmental assessment

The matenals used are as follows:

N

3.6.5.5. Substances Used in Manufacturing of Drug Product

The following substances are used in the manufactunng of atorvastatin tablets at the
Lititz, Pennsylvania, and Freiburg, Germany facilities noted in Sections 3.6.4.4.3 and
3.6.4 4 4 of this environmental assessment, respectively:

¢ Intermediate from Holland, Michagan USA facility.

DM_FILE/C1-981
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i

s

CBI

T

3.6.5.6. Metabolites from Administration of Drug Product

The mass balance and metabolic profile of atorvastatin calcium administration was
determined in 6 healthy male volunteers who were given single daily 20-mg doses of
unlabeled atorvastatin for 2 weeks followed by a single 20-mg (105.4 uCi) oral dose
of [*C)atorvastatin.

Six healthy volunteers were administered daily 20-mg doses of unlabeled atorvastatin
tablets for 14 days followed by a single (2-x10-mg) capsule dose of [14C]atorva.statin
(105 uCi). Plasma, urine, and feces were coliected senally for at least 336 hours
following administration of the radiolabeled dose.

Uninary and fecal extracts were profiled by gradient HPLC with in-line radioactivity
detection. Mietabolite identification was accomphished by HPL.C retention time,
chromatographic comparison to reference standards, and by tandem mass spectrometry.

Mean ‘% RSD) cumulative urinary and fecal recovery of radioactivity was 1.23%
(23%) and 89 4% (27%) of administered dose, respectively. Mean total recovery was
90.6% at the end of the 2-week collection pertod. Urine and fecal extracts contained
7 or more peaks.

Fecal excretion appears to be the pnmary route of atorvastatin elimination

DM_FILE/CI-98]
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Not all fecal extracts at peak excretion intervals (24-96 hours postdose) produced
profiles with distinct peaks since the radioactivity/gram of feces vaned widely. The
highest 1“C activity/gram feces of all fecal samples was from Subject 6 at the

24- to 48-hour interval. Comparisons of this chromatogram with a chromatogram of
known standards demonstrated that 3 components made up 38.2% of the l4c activity

in the radiochromatograra, with the 220000/ /icontributing 11.7%, the 77777

777777 contributing 18.2%, and the 7/ contnibuting 8.3% of the total
radioactivity, respectively. Insufficient analytical method sensitivity prevented

identification of smaller components in the HPLC fractions.
3.6.5.7. Degradation Products of Drug Substance

Stability studies early in the development of atorvastatin caicium drug substance
showed the lability of the amorphous form to oxidation, The types of oxidative
degradants identified are the types of oxidation products known to occur in compounds
containing a similar pyrole moiety. An article describing the types of compounds
identified and the potential mechanisms for their formation has been published In
Tetrahedron and is provided in Appendix 3.

Evaluation of the effect of light on solutions of atorvastatin calcium was conducted
using 100-ug/mL solutions prepared in acetonitrile:water (1:1). Solutions were placed
into quartz flasks and exposed to UV hght or fluorescent light. Control solutions were
protected from light using foil-wrapped flasks. Atorvastatin calcium solutions exposed
to UV or fluorescent light were unstable. After 6 hours under UV light or after

1 week under fluorescent light, essentially no drug remained. The results of this study

are provided below.

Storage Time Contr_olA Ambient Fluores&_:ept uv nght
(% Remaining) (% Remamng) (% Remaimng) (%> Remaining)

6 Hours - - 9950 0.00

24 Hours - 96.7 913 0.00

48 Hours .- 97.9 824 -

72 Hours -- 1001 687 -
I Week 9% 0 962 YA .-
16 Days 947 94.7 -- --
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The major nonoxidative degradant is identified as 2000000, In dilute acid, the 2

BB an e R
60% BEZ and 40% G ERIE

7 The same rano is reached whether the starting

maternial is the W,///% or the %///},

3.6.6. Introduction of Substances into the Environment
3.6.6.1.  Substances Emitted from Drug Substance Manufacturing

3.6.6.1.1.  Holland Chemical Facility

The matenals used in the manufacturing and processing of 2/ 2
7 ), and atorvastatin calcium are listed in Section 3 6.5 4 of this

environmental assessment. Further information on the processing and disposition of
these matenals 1s provided in this section.

Air

It was previously shown that the air emissions from the atorvastatin calcium
manufactunng process consisted of minute quantities of %///,////////% particulates
and did not require a permit application for air emissions. The % emissions would
fall to earth by rainout and be subject to the same mechanisms 1dentified for product

use.
Water

Water used in the atorvastatin calcium manufactunng process is sent to the chemical
waste water treatment process and discharged to deepwell injection. Rinses from the
cleaning of manufacturing equipment are sent to the chemical waste water treatment
process and then sent to deepwell injection.

DM_FILE/C].98]
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Solid

The solid waste from the aiorvastatin calcium manufacturing process has been

identified as 2/ /////, which is sent to spent catalyst storage for

disposinon.
Solvents

Organic solvents used in the atorvastann process are recovered, sent to waste solvent
collechon tank, and disposed of by approved contractors.

Wamer-Lambert ce:tifies that the Holland Chemical facility is in compliance with
permits and environmental regulations. A letter of certification is provided in

Appendix 4.
3.6.6.1.2.  Plaistow Ireland Chemical Facility

Plaistow Limited Manufacturing Chemists Inc certifies that the Plaistow Chemical
Facility 15 in compliance with permit limits and environmental regulations in Ireland.

A letter of certification is provided in Appendix 5.
3.6.6.1.3. Newport Synthesis LTD Facility

Newport Synthesis LTD certifies that their facility is in comphance with permit limits
and environmental regulations of Ireland. A letter of certification is provided in
Appendix 6.

3.66.1.4. Wacher-Chemie GmbH Facility

Wacher-Chemia certifies that their facility 1s in compliance with permit himits and
environmental regulations of Germany A letter of certificaton 1s provided in

Appendix 6.
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3.6.6.1.5. ISP Fine Chemicals Facility

ISP Fine Chemicals certifies that their facility 1s in compliance with permit lirnits and
environmental regulations. A letter of certification is provided in Appendix 6.

3,6.6.2. Substances Expected to be Emitted From Drug Product Manufacturing
3.6.6.2.1.  Lititz and Goedecke AG Drug Product Facilities

The Lititz, Pennsylvania and Freiburg, Germany formulation facilines utilizes
atorvastatin calcium drug substance and excipients to produce the tablet dosage form.
The list of excipients used for the tablet product ts provided in Section 3.6.5.5. It1s
the practice of these facilities to account for 100% of the input ingredients in the final
dosage form. This yield is calculated for each batch in accordance with GMPs. Any
discrepancy of this expected yield is resolved prior to release of the batch for
dismbution

The substances which may be expected to be ermtted into the environment are very
small quantities of preduct dust. This product dust would be assumed to be in the
same ratio as its composition in the product formulation.

Product Dust Control

During the various steps of formulation of the drug product dosage form, dust 1s
collected through a senes of local vacuum system pickups. These sources are
connected to collection filters where 95% of the product dust is collected for disposal.
Particulate emissions after control are regulated by the air emission permit.

Dust so collected 15 periodically removed from the umit and destroyed offsite by high
temperature (1800°F-2200°F) incineration as a nonregulated pharmaceutical waste. In
general, all product residuals are collected in a dry state and are not entening waste
water treatment systems. Prior to any washings, systems and equipment are
thoroughly vacuumed to remove dust, and only negligible amounts are discharged to

Sewers.
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Wamer-Lambert certifies that the Lititz and Freiburg facilities are in comphance wath
permits and local environmental regulations. Letters of certification are provided in

Appendices 7 and 8, respectively.
3.6.6.2.2. PACO Lakewood, New Jersey Facility
No substances are expected to be emitted from drug product packaging.

PACO Lakewood, New Jersey certifies that their facility is in compliance with permit
limits and environmental regulations. A letier of certification is provided in
Appendix 9.

3.6.63. Substances Expected to be Emitted into Environment From
Product Use

The substances which may be expected to be emitted into the environment from use of
this product are atorvastatin acid and its metabolites. The metabolites from the other
excipients are common materials used in medications throughout the United States,

and the incremental usage increase from this product is minimal.

The principal route of atorvastatin entering the eavironment in any rnanner is its use
and elimination by human patients. The maximum expected emitted concentration
(MEEC) value for atorvastatin calcium is based on the assumption that none of the
drug 1s metabolized and is provided in the following equation. This equation 1s based

on the assumption that 277/4)//////3 of atorvastatin calcium would be manufactured
annually as provided in the 5-year production estimate.

Production of 7/////year of atorvastatin calcium production results in an EIC value of

DM_FILE/CI-98]
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The source of this equation is:(V
EIC (ppm)=A xB xC x D

it

Where: A Kgs/year production
B = 1/iters per day entering POTWs'®
C = Year/365 days
D = 10° mg/ke (conversion factor)

@ 1115 « 10! liters/day entenng publicly owned treatment works.

However, 1t was shown in Section 3.6.5.6 that 3 components made up 38.2% of the
l4¢ activity in the radiochromatograms in studies of atorvastatin calcium metabohsm,
with the 77777777 imetabolite contibuting 11.7%, the 200/} metabohte
contributing 18.2%, and the 7/} /conributing 8.3% of the total radioactivity,

respectively. Atorvastatin calcium is extensively metabolized.

3.6.6.4. Substances Expected to be Emitted Into Environment From Product
Disposal

Drug substance and tablets that fail specifications, pass expiration period, or are
retumed from the field are destroyed by high temperature (1800°F-2200°F)

incineration by approved and regulated facilities.

Note: Sections 3.6.7 through 3.6.11 have been intentionally omitted.

M Guidance for indust'y for the submission of an environmental assessment in human drug
applications and supplements CDER Nov, 1995
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3.6.12. List of Preparers

Sean T. Brennan, PhD
Worldwide Regulatoiy Affairs

Alexander J. Brankiewicz, BSChE
Worldwide Regulatory Affairs
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IND 35,544

Jun 13 [9%6

Parke-Davis Pharmaceutical Research
Division of Wamner-Lambert Company
Attention: Byron Scott, R.Ph.
Director, FDA Liatson
Worldwide Regulatory Affair.
2800 Plymouth Road -
P.O. Box 1047
Ann Arbor. Michigan 48106-1047

Dear [Mr. Scott:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(1)
of the Federal Food, Drug, and Cosmetic Ay for Atorvastatin Tablets.

We also refer to your submission dated February 22, 1996, serial number 249, which requested
our comment on your propqsed trade name “Lipitor™ for this product. Additionally, we refer to
your submussion dated April 17, 1996, scrat number 259, which requested our comment on your
proposed trade name "Thor™" for this proycy

, I3 B TMee . .
The Agency finds LTIP“Of to be acceptable as a trade name for this product. However, the
. " M . .
Agency finds "Thor™" not to be acceptuble as a trade name because of two other existing
proprietary names that potentially look like or sound like “Thor"

If you have any further questions, pleasc contact Ms. Julie Rhee. Consumer Safety Officer, at
(301) 443-3510. :

Sincerely yours.—

Solomon Sobel, M.D.
Director
Division of Metabolism
and Endocrine Drug Products, HFD-510
Office of Drug Evaluation 1
Center for Drug Evaluation and Research
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3.6.13. Certification

The undersigned officials certify to the best of their knowledge that the information
presented 1s true, accurate, and complete for preparation of the environmental

assessment.
’/J/J o sorr (25
Sean T. Brennan, PhD /f”"— Date '

Senmior Director
Worldwide Regulatory Affairs
Parke-Davis Pharmaceutical Research

_2 - paol2 3~/ 9L
Alexander J. Brankiewicz, BSChE Date 7 4

Manager
Worldwide Regulatory Affairs
Parke-Davis Pharmaceutical Research

DM_FILE/C1-981

41




RR-REG 959-00030 39
Atorvastatn Calcium
Tablets

3.6.14. List of References

1 Guidance for industry for the submission of an environmental assessment in
human drug applicatons and supplements. CDER Nov, 1995.

2. Food and Drug Administranon. Environmental assessment technical assistance
handbook. 1987, NTIS, Washington, DC.
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INDICATIONS AND USAGE SECTION FOR PROPOSED PACKAGE INSERT
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Material Safety Data Sheet

Printed Date :  3/27/96

[_Section )

Chemical Product and Company Identification

]

Proguct Name -

M3DS #:
Issue Date .
Supersede .
Rewision :

Warner-Lambert ID Number ;

Fracess Number :
Manufactunng Division :
Farke-Davis

280C Piymouth Road
Ann Arbor

Ml

48105

Company Contact

G Kreick
(313)896-7000

[R-(R" R*)]2-(4-Fluctopheny!)-beta delta-Dihydroxy-5-( 1-Methylethyi)-3-
acid, Hemicalcium salt

288.00

10-MAY-93

23-SEP-91

1

134298-0038A

>1-981

[Secn’cn 2

Compositioninformation on ingredients —J

tngredient Name :

[R*-(R", R")]2-(4-Fluorophenyl}-a-?-Dihydroxy-5-

(1-Methylethyl)-3-Phenyl-4-{(Phenylamino)Carbonyl]-

Concentratior Percent © 100
CAS Number - ND
OSHA PEL : ND
ACGIHTLV: ND
]_S—ectmn 3 Hazards .dentification ]

Potential Health EXects
Therapeutc Class

Lipid modsfier; Reductase inhibitor

Sechon 4 First Aid Measures

Eves- Flush with water for 15 minutes.

Skin Wash with scap and water untl free of residue.

tngesuon Seek medical attention.

Inhalaton - Remove from exposure. Seek medical attenton.

[Secuon 5 Fire Fighting Measures ]
Flash Point {(Method) - NA

Autoingnition Temperaiure : ND

LEL(%) : NA

[R-{ R',R')]Z—M—moro phenyi)-beta defta-Oihydroxy-5-{1-Methylethyl)-3-+henyl-4-{(Phenylamino)Carbonyl]-1 H-Pytrol

MSDS# - 28800
ND - No Data Avaiable

Page 1 NA - Not applicable
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[Section 3 Fire Fighting Measures ——— ntcll
UEL(%) - NA

Fire and Explosion Mazards : Unusual Fire Hazards: ND; Unysual Explosion Hazards: §iL

Extinguishing Media CQ2, Dry Chem, Foam, Water Spray

Fire Fightng Instructions : Use approved self-contained breathing apparatus,

Hazardous Combushon Products : Oxides of Carbon and Nitrogen. Hydrogen Fluonde

[g:tion & Accidental Release Measures _J

Waar seif-contained breathing apparatus and appropriate protective ciothing. Collect and place in a suitable

container for future disposal.

Section 7

Handling and Storage Precautions J

Stare in a coal, dry locaton, isolated from oxidizing agents. If unusuai exposures are expected, an industrial Hygiene
review of work practices and controls is recommended.

The above personal protective cquipment represents the minimum protection recommended. Use handling method
to minimize dust generation. Avoid skin contact or inhalation of dusts. Vvash face, hands and forearms on leaving

work area.

ISectjon 8

Exposure Controls/Perseonal Protective Equipment J

Engineenng Controls .

Personal Protective Equipment

Eveface Protechon .
Skin Protection :
Respiratory Protection :

General ventilation; local exhaust ventilation.

Safety Glasses
Coverails and gloves
172 face piece negative pressure respirator with approved dust filter,

[Sectwn 9

Physical and Chermicai Properties J

fMotegular Formula :
Molecular Weight :
Appearance

Qdor Threshold

Mettng Point

Boiling Point :

Specific Gravity (Water = 1) :
Percent Volatile by Volume :
Vapor Pressure :

Vapor Denstty .

Evaporation Rate :

Solubility (Water) :

Salubility (Other) :
Miscellaneous Information :

CIIHILNFOS5.12Ca
578

White to off-white

ND

163-180

NA

ND

NA

ND

ND

ND

No

MeQH, Acetone, THFAwater, acids
Physical State: Solid

ISecuon 10

Stability and Reactvity

Chemical Stability -
Conditions to Avold :
Incompatible Matenais :
Hazardous Polymenzabon :
Miscellaneous Informaton

Stable

NA

ND

NO

Conditions to Avoid:NA;

(R-(R* R")]2-{4-Fluorophenyi)-beta detta-Dihydroxy-5-(1 -Metrlylelhyi)-:i‘Phenyl-d-[(?henylammo)Carbonyl}—‘l H-Pyroi

MSDS # - 283800
ND - No Data Available

Page 2 NA - Not Applicable
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| Section 10 Stabilty and Reactivity €ontd |
! [Secuon 11 Toxncological information
ingredient Namne : [R*-(R", R"))2-(4-Fluorophenyl)-a-?-Dihydroxy-5-
(1-Methylethyl)-3-Phenyl-4-((Phenylamino)Carbonyl}-
Miscellaneous Informaton Toxicty Information: Rat Oral LD50: >5000 mg/kg; Mouse Oral LD50:

>5000 mg/kg; Rabbit Dermal LD50: >2000 mg/kg; Not an imtant in
animal eye and skin tests. Not a sensitizer in the modified Beuhler test.
Not mutagenic in Ames bacienial assay. Some weight loss effects on
the liver have been seen in 13-week studies in dogs and rats.; Effects of
Qccupational Overexposure: ND;

[-Secnon 12 Ecological Inforrnation j
ND
[gecuon 13 . Disposal Informaton J

Dispose of in accordance with local, state and federal reguiations or the authonty having jurisdiction. Incinerabon i a
permtted incinerator 1s the preferred disposal method.

Eech‘on 14 Transportation tnformation _l

BDOT Shipping Name ND

DOT Hazard Class ND

DOT Shipping Labeil(s) . ND

Shipping Limtatons ND

Mrscellaneous Information - NA Number: NA :Siorage Area Temperature Requirerneats: No
RestnctionsND

L

Reguiatory information

@cnon 1

U.S. Federal Regulations : NA

Sechon 16 Other Information |

QOSHA Mazard Communication Labels . ND

Cusclaimet - The information contained within this data sheet is based on currently
available scientific studies and is accurate and reliable to the best of our
knowiedge. Warner-Lambert makes no other wamantes, expressed of
implied, and assumes no responsibility or liabilty for injury or damage
caused by the matenial if it i misused or reasonable safety procedures
are not followed as specified in this data sheet.

[RAR" R)12-(4-F luoropheanyl)-Deta.0ena-Uihydroxy-5-{ 1-Methylethyl)-3-Phenyi4-[(Phenylamino)Carbonyf- 1 H-Pyrol
MSDS # - 288.00
ND - No Data Avaiable Page 3 NA - Not Applicable
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Photodecomposition of CI-981, an HMG-CoA
Reductase Inhjbitor

Tamethy R Enrley®t, Charies E. Colsont, Scott A. Clippert,
Susan E Ublendorfs and Michee! D. Reityt

Pt Divis cal B b Diviss
Wamer-Lambens Crumpuary, 2300 Frymouth Road,
Am Asvar, MI 48106, USA

(Received in USA 23 November 1992)

I Depuraneny of Chemucal Deveiopmer
SMdCh-nr.Sm

Kry Wards: mmmmm

Abwirace Upwummm&aﬂlﬂuﬂbm-owumw.
mmmnmmmmum-m-umwhm
Bmslaad sunlipht. weravioles Kpl facred or 254 e ond wiatMie Eghi. Inchuded (s @ diacusTion of the izolation of
mnpwmmnch—Jﬂermwﬁuuh

INTRODUCTION

Previons zucies from our labomxories bave docmmened thar CI1-981 {R-(R*.R*)}-2<(4-fincrophenyt)-
&th&uy-ﬂlﬂdtylﬂhl}%l#@hﬂﬂﬂ@hhﬂ}lﬂgﬂﬂbl%t acid
bemialcinm st (1) functions a3 a0 efScient phibitor of HMG-CoA redmerase | Upon expesare w ineense
mummmmwnnusmuaﬂymmmmbym(sm 1)

[-1] F. !
G . Nomo
Ny
, NP
o o
3 4 & i) i~
» (o) ity

Scheme 1. Poocodecomrporition of 1 Under imense Simulsred Sunlight
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1980 T. R HURLEY er al.

This repont discuzses the possibie mechanians for the formation of the nhotodegradation producss of
1. The lactam producs (-»5-(4-fluorophezryl)-2.3-dikydro-8,5-dibrydruxy-3-(1-metylethyl)-2-oxo-4-pherry)-
3 (phenylamino)carboryl]- |H-pyerobe-1-heptanoic acid hemicalcimn salt (2a) end (+)-5-(4-flacxopbesyl)-
2.3-dibryciro-§ 5-diivydrary-3- 1 -metirylethryl)- 2-oxo-4-phenyl-3-{(phenylamino Jearborryi]-1H -pyrrole-1-
heptanoic acid hemicaleinm salt (2b) and the diketoepaxzide prodact 3-:(4-floctopbeayl)carboay):-2-2-
methyl-1 -oxopropyl)}-N, 3-diphenyl-2-cximnecarbazamide (3) require visible light, 8 sensitizer and triplet
axygen mwdmmw&wmmmw”
Previous anices bave reporved lacam fomation from pymrole photoaxidstion 3 Migraion of the
S substitnent 10 the 4 position, as demonstrated in the rexrangement of the isopropyl groop in lactams 2
(a snd b), has also been reported #4910 The fopmarnon of the phensnthrer . products (- -9-fluoro-2.3-
dibrydro-8, 5-dikrydyuxy-3-( i -metirylethyl)-2-ox0-3{(pheaylstino )earborryi) - | H-dibenx{ e g Jindole- 1 -bepeanoic
acid hemicalciom salt (4a) and (+)-9-fuoro-2,3-dibydro-8.5-dirydroxy-3 1 -ethylethyi)-2-axo-
3{(phezylamino carbony{}- 1 H-dibenzfe.gJindole-1 -bepamoic acid hemicalcinn salt (4b) requires the
aradistion of 2 (a snd b) with light from the nhraviolet region. Phenarcirene formarion from the
photocyclizatien of stilbeoes has been repaned. 1014

EXPERIMENTAL CECTION

Phowdecomporsition of 1: One undred milliliters of a 0.50 mginl sohaion of 1 m 60/40
acemupirilefwster was ioadined i an open besker m an Atlas Sunchex® exposgre instument (Xeoon arc
tzmp, set to 0.35 W/m? xt 340 nm) a1 3 distance of 100 mm fruen the Lanp source. The solation was
assayed by HPLC xt 15-mimmee e vals Figore 1 shows an HPLC chromatogram of the solotion afier
60 mimmes. Afrer 90 minmtes, the peak carresponding to the sturting marerial had completely dissppeared.
1

L
('d.
48

Ih
u\ i

o Time (nlingtes)

0

FIGURE 1. HPLC chromsiogram of 2 0.50 mg/ml solmtion of 1 in 60/40 acetomimnle/water after
60 minnes of expostre 10 intense simslated snlight  Analyrical HPLC condmons are
described I the Expecimennal Section.

U"NDACI-981\T300255NAPPEN 20.A (TT)
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Phouhqnpmjﬁmofﬂ-%l 1981

b So:;n: N % Area Nomalini_on (HPLC)
2(a+b) 3 4(a~+p;
Senchex® - 0 4« ] 48
254 nm - 79 7 1 14
254 um Mzthylene Blue ) g 1 12
365 o - o 20 16 64
365 om Merbylene Blae 0 21 15 64
Visihie (W) - 100 0 0 0
Visible (W) Metiryiene Blug 0 65 3 0

Thm*umhﬁmwmmﬁmdhandmﬁmbym Rotarional
dummwmmzmb)nd4(|.b)w|suadlod=im:ud;‘nmaa(+)w(-).
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1982 T.R HumieYeral.

Isolation of 3: Tmmotlmdﬁmiﬂdhdﬁhd?ﬂﬂomtﬂmndﬂhﬂdh
mmhummm:mmhmmsmwm
mm.hu:wnmudaﬂhvmimh;IBgofamhnAnN:cﬂ. This oil was dissolved
in 23 ml of scemeitile and soticsted for 10 mimmes. The crude 3 which precipmaed oot of solution was
recrysullized from 3 mL of 2/1 bexane/chioroform. Qrysalline 3 (100 mg) was recovered.  The FAB
mass specrum of 3 has a molecular ion peak az m/z 432 (M+1). Signals a1 189.9 ppm and 206.6 ppee in
the C-NMR of 3 in CDX1, carrespond to the two ketone carbans. Chemical shifts ar 74.2 znd 70.8 ppm
mwmuwmmmmmnm

Diolation of 2a end 2b: The mother Liquor from the first precipitation of 3 described sbove was
mywmmm The fraction: comresponding © parified 2 (a
piws b) was coocentraced 10 aqueors and extracwed with chloroform. Sepatation of the individaal (-) ad
(+)m(hmd2b.MW}mhm&hmmHGIMnmd-pm
mmmmumwmmmmofumwmﬂwc
with 1.0 M sodium bydrozide. The FAB mass specum of 2a (N2* sals) has molecular sons & m/z $97
(M+1) sod & m/z 619 (M+Na)*. The FAB mass spectram of 2b is idermical to thas of 2a A signal ut
177.2ppminmUcmmafz.hd-busommuwy-fmmmL
In a rwo-dimensional 3C-1¢ mmsqmm"w.q\mymwass_sm
umwnmmml.mmmmmmmm
wawylmomﬁmmwmmhﬂglpbnﬂm.

Lsolarion of 4a and 4b: The reverse-phase column described in *he isalation of 2a and 2b also
separaed the mdividual (-) and (+) isocaers 4a and b, Each isomer was lactomired with HCl & 60°C and
mmwmmmw. Base hydrolyzis of the individual isamers
vithdehmw-ﬁ'Chedmnd?-nnlsofhud& The FAB mass spectra of
halhl.nd“ma’-m)bvemdminpnbums%%l)ndnnﬂ?(bian)‘. 'H and
“c-mwmmmuwmm

RESULTS AND DISCUSSION

hl%O.WmdMWI‘.&whmmm&m«
23.45W'ih115&mﬂmdﬁmtumﬂmdmyh=&nz The ome mrncle
m&ﬁmﬁmﬁawwmm«hmm Rio,
au“mwummawuy&wmmm@n
m&mnmmanuumhumm Scheme 2 shows 3 possihle
mocharaym i the axidative resramgements Jeading 1o 2 (2.b) and 3. Intermadime §, an endoperoxide
fmduhﬁpuﬁmthuﬁummhpuwyﬁdgddM!.Mbdﬁmdﬁm‘nd
7 i equilibcum. ﬁmS.Z(lb)mdDmfmd.ndQWunn:h:thu
presence of H,0. wdhmunumdwmm«m
4, Tempectively.
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Upan exporere to sltraviolet light for 3 boms a1 254 me. § is photodegraded © ixctams Ja sad 2b
wd funbey o phenakiaenes 48 sod &b o & reistrvely slow rese when cocipared o exposure © 345 mn
(Tabiz ]), The reachon e is Bot affectad by the prestoce of medtylene bioe at 254 oe.  Compler
pbotodecumpotttion of 1 10 by-groducts 2 (s, b), 3, wxd 4 (2. b) ocows rapidly & 365 am reganiless of the
preance of meshyiene hine  Only wader visible Light are the energy wmnsier properties of methyiene bine
requured for the rapid phorooxidation of 1. The stwtmg mascrial is cazrphowly convernd vder the viside
magnen spotlighy in the presence of metdtylene bl D SEk COMTRNL, BO MACTIN OCCUD wodier vimhls
light = the abwence of phoaaensitizer. The phossdeconpagition of 1 wnder ~annimed tanlight proceeds
rapdly in sohotion wisheut & seeareer added. There 5, however, ncreasing znotnss of (muotwencs
4 (2 and b) penerwed from 2 (s tnd b). These prodoces wre capable of axing & ssirens allowing
encTry tunsfer in order to fomn TRl GXYEED & bower wavciengths (e.g. 254 xd 365 am) The “low
visble” wavelengths in e 365 mr range of the broad-specorom ranolmed swnbigs are mom sesponsible
for ™e rapad phosomsanon wivkch axsvero 1 o 20 and 3.

JANDACI-981\73002559NAPPEN 20 A (TT)
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1984 T. R HumLEY eral.

The analysis of the stability of pharmacensicals sach as | cequire simulated sunlight sources which,
nolike mosz flood laaps, do oo Gilter ot ultraviolet light In the photodecomposition of 1 in solution, the
presence of oxygen. low wavelength visible light and phenantirenes 4a ind 4b acting as sensitizers are
necessary for the formarion of lactims 2a and 2b.  Also, the formation of lactams 2 (a and b) and the
presence of ulmavioler light are necessary preconditions for the photocyclizerion reaction leading to 4 (a
and b}, The apparent onerdependence of 2 md 4 in the acceleraed photodecomposition of 1 suggests that
the presence of 2 tace amount of either product in the starting sol-.Gaon is necessary for the process to
beqin
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Warner-Lambert Company James C. Lime

182 Tabor Road Vice President

Mornis Plains, New Jersey 07950 Environmentat Aflairs & Compliance
201 540-4355

Fax 201 540-5316

LAMBERT

October 22, 1996

Mr. A. Brankiewicz
Warner-Lambert
2800 Piymouth Road
Ann Arbor, Ml 48105

Re:  Environmertal Certification of Holland, Mi Facility - Atorvastatin NDA
Submiital

Dear Mr. Brankiewicz:

This memorandum certifies that our Holland facility is in compliance with all local and
national environmental laws and regulations.

The facility is aiso in compliance with all emission requirements set forth in all permits.

The increase in production at the Holland, M facility due to the manufacture of
Atorvastatin Drug Substance and its intermediates at the Holland, Mi facility is not
expected to affect compliance with current emission requirements of compliance with
environmenta: laws.

Sincerely,

< om

mes C. Lime
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VT A AN T
13 March 1996 LITTLE (SLAND. CORK. IRS_AND

CERTIFICATION OF PLAISTOW'S FACILITY

The Plaistow facility is in compliance with all local and national environmental laws and
regulations.

The Plaistow facility is in compliance with all emission requirements set forth in all perrmts.

The increase in production at the Plaistow facility due to manufacture of Atorvastatin ar the
Plaistow facility is not expected to affect compliance with current emission requirements or
compliance with environmental laws

Signed g (TV(‘*-/\/\

Sean OKeeffe
Managing Director

v oa T No ¥ Tl
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. 3 FINE CHEMICALS Inc. _
‘H -
‘ | 1979 Atias Streel = Columbus. OH 43228 « Tel: 614-876-3637 » Fax: £14.876-9532

‘x

October 22, 1996

Dr. Philip Simonson

Manager, Chemistry, Manufacturing, and Controls
World-Wide Regulatory Affairs

Pharmaceutical Research Division
Wamer-Lambert Company

2800 Plymouth Road

Ann Avbor, M1 48105

Dear Dr. Simonson:

The following certification is being made in support of the NI2A being filed for the
manufacturing of the atorvastatin calcium intermediate, TBIN, at the ISP Fine Chemicals Inc.
facility located at 1979 Atlas Street, Columbus, Ohio.

The ISP Fine Chemicals Inc. facility is in compliance with all local and national environmental
laws and regulations.

The ISP Fine Chemicals Inc. facility is in compliance with or on an enforceable schedule ©» be in
compliance with all emission requirernents set forth in all permits.

The increase in production at the ISP Fine Chemicals Inc. facility due to manufacture of TBIN at
the ISP Fine Chemicals Inc. facility is not expected to affect comphance with current emission
requirernents or compliance with environmental laws.

Sincerely,

il T Lo

Paul D. Taylor, Ph
Vice President and General Manager

PARKEDV? DOC
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10/22/96  11:56 2616 392 8916 - : : L_E:
NEUPORT SYNTHESIS IRE TEL:383-1-sszuuze’ © oM DEV | o33 BRENWY ..  @003/003

-

Newnort Synthesls Limitcd,

Newport Hawioyle tndustrial Estate, Dubiin 18, Irelund.,

Tel: + 353 3 B32 002D, Pax: +353 1 §32 ON2S, Tule: 3019

o —

22 Qctaber 1996

Dr. Jim Zeller

Clietulcal Development Division
Parke-Dnvis

188 IToward Avenue

Haolland

M1 49424

tiear Dr. Zeller,

With reference 1o your enqulry I um plessal 1o conflim that The Newport Synthesis Ltd
faeility i ln compliznce with all local and astional environmental laws and regulations.

The Newport Synthesis [ 14 facility i in comptlance with ali emisslon requirements st
forth in all permits,

The increase in production at the Newport facliity due to the manufacture of I KIN ic

not expectsd 10 affect compllance with currenl wwission requirements or compliance
with ¢cavironmcntal laws.

Yours sincerely,

o I

James O Daly
Maneging Dircctor

—————————

Duvciorn | O Lhaly (Memermg) M. Collia P Duanpsey, 5, Westovur (USAL scuietery. 10 Doempaxy
Kupirravon Number 196023, VAT Mo £596073 N
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AnTa Dr. Jim Zaller
FirtraiCampary PARKE-DAVIS
FEMY. 0041810-392-0316
vonrram Dr. Deinhammer Woltgang
ant Owe. L-SPIWR
pers. T N 08877-833673
pars, Fartr OBET7 833318

Certification of wacker's Facility

+e- BRENNAN

- T s BT AR <3 -

65

.. @ooz/002

| e

Wacker-Clreiine QmbH

Talefax

Sanyn/Pege 4
Deturm/iete 10.23.98

The Wacker tacality it in compliance with 2l focal and natonet wnvironmental jaws and

regulations.

The VWacker fasility i in compllance with all cmission requiremants set forth in all permits.

Tm%ncmaﬁi'm

ion at the Wacker saciity e 1o the manutacture of gikgtone is not

pxpected to affect comphantd with current emission requiremec ity f compliance with en-

viroarnantal 1aws.

Wﬂb‘u&@m——

(Dr. Dsinhammer. Huad of Production, R + D Organics)

Signed:

POPErLAAM
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WARNER-LAMBERT CERTIFICATION OF LITITZ
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A Zap tmoz
207 3320--355

=a« 20" 540-8316

WArNER
LAMBERT

March 27, 1996

A. Brankiewicz
Wainer-Lambert Company
2800 Fiymouth Road

Ann Arpor, Ml 48105

Re: Enviromnental C
Submittal

Dear Mr. Brankiewicz:

The Lititz. PA facility is in compliance wrth all local and national environmental laws and
regulations. The Lititz, PA facility is aiso in compliance with all emission requirements
set forth in all permits.

The increase in production at the Lititz, PA faciiity due to the manufacture of
Atorvastatin Tablets at the Lititz, PA facility is not expected to affect compliance with
current emission requirements or compliance with environmental laws.

Sincerely,
S;\-«L\ w2 O é-u-@
9

)afnes C. Lime
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GODECKE

GODECKE AKTIENGISELLSCHAFT BERUN

Vverk Fredurg

PARKE-DAVIS PHARMACEUTICAL March 19, 1996
RESEARCH DIVISION

Warner Lambert Company

Attn, Mr. A. Brankiewicz

Worldwide Reguiatory Affairs

2800 Plymouth Road

Ann Arbor, Michigan 48105

USA

Freiburg Environmental Assessment Information for Atorvastatin NDA

Dear Mr. Brankiewicz,

the Goedecke facility located at Freiburg, Germany is in compliance with all local
and national environmental {aws and regulations.

Further, the Goedecke facility is in compliance with all emission requirements set
forth in the relevant licenses with the exception of two: the pH.value and
documentation of waste water discharged. Nevertheless, with ragard to these
requirements, Goedecke is on an enforceable schedule to be in compliance.

The increase in production at the Goedecke facility due to manufacture of
Atorvastatin at the Goedecke facility is not expected to affect compliance with
current emission requirements or compliance with environmental laws and
regulations.

Sincerely

GOEDECKE AG

Plant Manager Safety and Environmental Affairs
s L~ |
Dr. J. Werani A.Rapp

S Oer GAMIRTST Betw  Deguierginchl Amageac™ Seren(roti~burg  Regner-h 90 NRY 10y
VOrRand D Movs Frogitt vOruEMnaer D yiunair Beanang: O wane: Moty D Treo Sompoen
VOrutrenoe’ 38l Autpoieesa'ss (oewar . B 08 Vou

Gotiwcas AM M'_ ?wi)‘wu;u “Towior (076115 180 Terma s 818 1830 70

Dl e dark 45 Frowm i GBS TOD X donw 263 320 Drmvoner Samk 4G Frpourg (BLZ GHO 307 30 Koo 3 QOO D06 Postgros—: Klni e Roo ? ERL O L S
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PRARMACEUTICAL SERVICES. Inc.
1200 Paco Way « Laxewdod, NJ 58701
TEL QGE-IE7-9000 « FAX J0B-I64 5266

October 22, 1996

Parke Davis Pharmaceutical
Attn: Philip Simonson, Ph. D.
Worldwide Regulatory Affairs
2B00 Plymcuth Road

Arn Arbor, NI 481058

Re: Certification of Lakewood, New Jersey Facllity - Atorvastatin Tablets NDA
Submittal

Cear Dr. Simonson.
The PACO facilty at Lakewcod. New Jersey is in compliance with all iocal and national
environmental taws a2nd regulators.

The PACO facility at Lakewood, New Jersey is aiso in compliance with all emvssion
requirements sei forth in all permits

The increase in preguction at the PACO facility que to the packaging of Atorvastatin
Tablats is not expected to afect compliance with current requiremants or compliance
with enviranmental laws.

Sihcereiy,

Environmental and Safety Manager

Cz: M. Gallagher (PACT O West)

WHOLLY 0'YNED SUBSINLARY OF
THE WEST COMPANY 4’/’
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Section §
Clinical data soeurces

Primary development program
This NDA includes data from 31 completed clinical pharmacology studies, 21 completed clinical
studics, and 2 ongoing clinical studies.

Clinical Pharmacology Studies

All told, 590 healthy males and females received atorvastatin in clinical pharmacology studies.
The demographics of this population and the exposure to atorvastatin are summarized in the
tables below.

TABLE 5.1.  Subject Characteristics in Clinical Pharmacology

Studies
. Placebo Atorvasiatin®

Characteristic N = 32 N = 590
Sex, N (%)

Men 21 (65.6) 341 (57.8)

Women 11 (34.9) 249 (42.2)
Race, (%)

White 28 (87.%) 532 (90.2)

Black 4 (12.5) 39 (6.6)

Asian 0 0.0 2 (0.3)

Other 0 (0.0 17 @29 -
Age, yv

Mean Jis 389

Range 10-58 18-92

' Includes 24 subjects with low-density tipoprotein cholesterol {LDL-C) levels
between 160 and 250 mg/dL.

221 -
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13-WK ORAL TOXICITY (AMORPHOUS/CRYSTALLINE) IN RATS 106, 30, 100 mkd

CLINICAL SIGNS: “no effects” (no data)

BODY WEIGHT: :

Amorphous; 11% lower HD males; decreased in M and HD femaies, week ! only
Crystalline: signf. less wecks 6-12 HD males (13% lower overall);
94% gain suppression DW 7

FOOD CONSUMPTION
Amorphous: reductions DWs 3,4,7 for HD males (4-7%);
increases for M and HD females (8-12%)
Crystalline: 8% lower DW 3 (all rreated)

OPHTHALMOLOGY
Amorphous: bilateral retinal hyperreflectivity (cine HD male)

unilaieral retinopathy with multiple hyperreflective lines (one HD female)

unilateral focal hyperreflective retina (HD female)
retinopathies (two MD females)

unilateral persistence of hyaloid vesse! (LD male) incidental develop. alteration

Crystalline: unilateral retinopathy (HD male) cloudiness in central fundic area of retina
bilateral retinopathy (HD male) cloudiness in central fundic area of retina

retinal hyperreflectivity, bilateral, mild (one LD male)
retinal fold, unilateral (MD male) ~"incidental develop. alteration”

HEMATOLOGY (*p<0.01):
Amorphous: no significant effscts
Crystalline: MALES
WBC: B.46;9.06,104, 10.6°
Basophils (%) 1.13; 0.86, 0.75, 0.73*
MCHC (g/dl):  316;32.5,32.0, 332.3°
BONE MARROW MALES FEMALES
Amorphous: no effects no cffects

Crystalline: (no sign. effects at p<0,01 but trend)

Myeloid matyration index 206,184,203, 260

-
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