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SUMMARY

This annual report represents prelormulation and formulation

and production projects conducted in the fourth year of this

con•tract on the following drugs:

WR6026.2HCl,

WR638

WR180,409'H 3 PO 4 '

WR142,490.HCl'

WR171,669.HCI

Formycin B,5' Monophosphate.

This work consists of the physicochemical characterization

of WR6026.2HCI including stability studies; formulation

and production o0 WR638 capsules; formulation and pioduction

of WRI80,409.H 3P0 4 tablets and matching placebos; coatinq of

WR142,490.HCI tablets and formulation and production of matching

placebos; the preparation of capsules containing 14 C labelled

WR171,669.ICI with polyvinylpyrrolidouie; and the development

of liposomes containing formycin B,5' monophosphate.
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RESUME' OF PROGRESS

Preparation of Capsules Containing 1 4•c-Labelled
WR171,669.HCl Formulations with PVP

"To determine whether the enhancements in dissolution rate
observed with PVP coprecipitates of WRlIT,669.HCl would result
in better bioavailability, capsule formulations were prepared
for in vivo evaluation. A limited number (8) of capsules were
prepie' containing 100 mg of WRI17o569.HCI physically mixed
with 300 ing of PVP (C-15) and a limited number (8) of capsules
containing 100 mg of WR171,66q.HCI coprecipitated from ethanol
with 300 mg of PVP (C-15). Since a reliable plasma assay was
not available for these in vivo studies, 14C.-labelled WR7T1,
669.HCl was incorporated-nt-o unlabellea WR171,669KHCI to
permit blood level determinations by radio chemical methods.

To prepare these formulations, 55 mg was received (1.43 mCi)
of 14C-WRI71,669.HCI (Lot #3959-41) from RTI. It was determined
that 3.27 mg of labelled WR171,669.HC1 would be required per
capsule to ensure sufficient radioactivity in blood samples to
be detectable. Theoretically, each captule would contain 3.27

,� rag of labelled and 9o.73 mg of unlabelled WR171,669.HC1 and
"?00 mg of PVP (C-15). For coprecipitates it had been determined
by thermogravimetric analysis that 4-5% residual solvent remained
which would require an increase of 16-20 mg in the total capsule
weight bringing the final weight to 416-420 mg/capsule.

To obtain enough coprecipitate for eight capsules, suffi-
cient material was incorporated to obtain 8% capsules. The
actual weights of each component are given below

Weight

WR171,669.HCl ( 1 4 C) 0.027 g
WRI71,669.HCI (BB43807) 0.799 g
AGC-WIO0-2, 30Jan81)

* PVP (Plasdone C-15) 2.476 g

These components were dissolved in a small volume of 95% ethanol
(25-50 ml) in a 100 ml round bottom flask. The resulting
solution was evaporated on a flash evaporator and the resulting
coprecipitate was further dried in a vacuum demi=ator at 60*C.
The coprecipitadte was assayed for t 4 C-WR171,669.HCI by
weighing four separate samples, dissolving each in 10 ml
of scintillation cocktail and counting in a Beckman LS-100
scintillation counter. Counting efficiency for each
sample was determined using 1'C-toulene and was found to
be 86-91%. The four samples gave 104.07%, 98.03%, 98.49%'

Sand 104.0% activity compared to theory for an average of

0',
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101.15%. The powdered coprecipitate was weighed out for
each capsuie and packed into a size 0 ca-sule.

To prepare a physical mixture of WR171,699.HC1 with PVP,the 14C-WRl7T,699.HCI (27 mg) was first mixe~d with unlabelled
WRl7l,699.HCl (798 mg) by dissolving both i1. 95% ethanol and
flash evaporating. The resulting powdered WRl7T,699.HCl was
assayed fo: 14C-activicy by dissolving a weighed portion in
scintillation cocktail and counting with a Beckman LS-100
scintillation counter. The activity of the labelled drug
was found to be 91.6% of that calculated theoretically.
No correction for this reduced activity was incorporated
into the calculation of amounts to be used in the physical
mixture since there was concern that there may not then
be sufficient material for eight capsules. The 14C-labelled
WR171,669*HCl was mixed with sufficient PVP (Plasdone C-15)
to give the same 1:3 weight ratio obtained with the copre-
cipitate. The two powders were mixed by geometric dilution
with a glass mortar and pestle. The mixture was assayed
by weighing three samples, dissolving in scintillation
cocktail and counting with a Beckman LS-100 scintillation
counter. Counting efficiency was determined for each
sample with 14C-toluene and was found to be 86-89%. The
three samples gave 92.5%, 80.5% and 80.4% activity compared
to theory for an average of 84.47%. The significantly lower
activity is partially due to the powdered drug activity
being 91.6% of theory and partially due to the difficulty
in obtaining a homogeneous mixture by dry blending the
powdered dry and PVP. Vigorous trituration could not be
performed on the mixture because of the precautions taken
to limit contaminating the work area with radioactive
material. The powdered physical mixture was weighed out
for each capsule and packed into a size 0 capsule.

Each capsule of coprecipitate and physical mixture were
individually packaged in a separate vial, labelled with itsweight and shipped by Federal Exprews to WRAIR for in vivo
evaluation.

To correct for the differences in the coprecipitate
activity compared to the physical mixture activity a factor
of 1.1975 (101.15/84.47) should be used to multiply the
physical mixture blood levels or conversely to divide the
coprecipitate blood levels. With this correction the two
formulations can then be properly compared on the basis
of equivalent activity.

Development of Liposomes Containing
Formycin 8,5'-Monophosphate (FBMP)

The development of ýormycin B,5'-monophosphate-containing
liposomes has been pursured during the last quarter of this budget
year. It has been proposed that its toxicity may be significantly
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reduced in liposomes and possibly an enhancement of activity
against the Leishmania parasite may also be achieved.

Since formycin B,5'-monophosphate (FBMP) is rather
expensive, it was recommended that initial development
studies be conducted with inosine monophosphate (IMP) which
is structurally similar to formycin B,5'-monophosphate (FBMP).

First, tonicity studies were conducted to determine the
isotonic concentration of IMP by a freezing point depression
method. The results are shown below:

Conc (mM) Osmolatity (mOsm)

100 209
125 254
150 295

It was thus concluded that 150 mM is approximately isotonic,
which for IMP as the disodium, heptahydrate salt (MW-518) is
77.7 rag/ml. This concentration was then employed in the swelling
solution for the preparation of liposomes.

The UV spectral properties of IMP were also investigated
since this method would be used for the assay of IMP entrapment.
In aqueous solution and acidified isopropanol, the UV spectrum
is slightly different. The results are summarized below:

Solvent Wavelenoth (A) Molar absorytivity (c)

Water 248 nm 11,950

Acidified Isopropanol 250 nm 10,330

"On a mg/ml basis IMP as its disodium heptahydrate salt
(IMP Na;.7H20) gives an absorbance of 23.07 (120) or 20.00
(acidified isopropanol) at I mg/ml. Thus, the UV spectral
methods are sufficiently sensitive to assay liposome entrapped
IMP.

The following liposome formulation was employed for
' entrapping IMP:

DPPC 45 mg to prepare 3 ml
Cholesterol 17.4 mg of liposome dispersion
Vitamin E 0.258 mg

"Liposomes were prepared in the usual fashion by depositing the
above lipid amounts on the wall of a 50 ml round bottom flask

* from a chloroform solution with a rotary evaporator, adding
3 ml of swelling solution containing 77.7 mg/ml IMP Na2 '7H10
and mechanically shaking at 40 0 C until the lipid was completely
"removed from the flask wall. Entrapment was measured by

:Z
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centrifur-ation of the liposomes and washing the liposome plug
twice with normal saline to remnove unentrapped IMP. The liposome
plug was finally dissolved in isopropanol which had been acid-
ified by adding 5 drops of concentrated HCI (the acid is required
to dissolve IMP in isopropanol). The isopropanol solution is then
assayed by UV spectral methods for IMP content. Assay of the whole
liposome dispersion before washing gave 79.23 mg/ml for one
preparation and 76.04 mg/ml and 76.34 mg/ml for a seconid
preparation, which are reasonably close to the concentration
of IMP Na2 7H20 put into the solution at the beginning
of the swelling process. After washing, the entrapment
for one preparation was 15.39% and for the second preparation
(two measurements) was 13.05% and 13.26%. It thus appears
that 13-16% of the IMP can be entrapped in this liposome
preparation at isotonic concentrations of IMP. This entrap-
ment level represents 10-12.5 mg is entrapped from a one
milliliter solution at 77.7 mg/ml. Based upon the anhydrous
salt (IMP Na2 , MW-392) this entrapment level is 7.5-9.5 mg
from one milliliter a 59 mg/ml solution.

Leakage characteristics of IMP from these liposomes was
studied at room temperature. One milliliter of wavhed lipo-
somes in normal saline were placed in a dialysis sack (50,000
molecular weight cutoff) and dialyzed against normal saline.
The dialyzate solution was periodically removed, replaced
with fresh normal saline and assayed for IMP content by the
UV spectral method. Below are the results of this leakage
study:

Time (hr) % Leakage

2 9.51
4 11.84

21 17.88
46 18.61
72 18.92

100 19.25

Compared to WR6026.2HCl the leakage of IMP is significantly
reduced. Under equivalent conditions over 95% leakage of
WR6026.HCl would be expected. At refrigerator temperature
(40C) the leakage rate is similar to that obtained at room
temperature. The refrigerator leakage studies are being
repeated to confirm this behavior.

We are now conducting identical entrapment studies
with formycin B,5'-monophosphate, since we feel that
we have learned as much as we need from the IMP studies.
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DATA SHEET SUMMARY

COMPOUND - WR6026*2HC1 . STRUCTURE

LOT AF CH$
7C 0
BOT`LE NO. BK01845 CH 3 0

MOLECULAR WEIGHT 416.44 2 HC1

A. Solia Properties NH(CHZ)6N(CH CH 3 )z

1. Color yellow

2. Odor none

3. Taste bitter

4. Appearance fine powder 6-Methox¥y--(6-dieth 1-
.4.... .. amnohex l no) lepidine

5. Scanning Electron Micrographs dihydrochloride

I Wide distribution with some plate-like
6. Particle Size crystals as long as 35-50 microns but most

falling in the range of 5-10 microns
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7. Ditferential Scanning Calorimetry (DSC)

See attached DSC thermoqram (Fig. 1)
M.P. - 187.15*C (10°C/min)
Heat of fusion - 28.38 Cal/qram (11.82 kcal/mole)

8. X-Ray Diffraction

See attached X-ray powder diffraction pat ern (Fig. 2)
Below are given the 26 angles, D values (A) and relative
intensities (1/1') for all diffraction maxima over 2-400

3,btO ?i.

$,120 67

* 3NI• PTA W T'.iSt-1A "Il"

1. $I.) 7 Ih.8.11 1 2

64 1193 12.15 703 2,1 5

is 22 li 1 f?.120 IS 7
pa 114, $,1 tI tO 1

II ?30 151)03 1.790 It S
SI I111 17.31 3.110 tO

113 17,479 S.074 8 11

.113 
83 10.2683 4.370 : 12 I

'bS O.1 1,.,l I2 IW

0 I 2,1A9 3.S~1 b

1.4'.JU 23.329

" Eler R Mde 267 a 29MeiumSa Sed eeFg

196 1090 2..S 3.08. 30
Ig' .O'. 3,034
2L0 SO3 3, .0-; Z.S 'go

2 I5 .~ 512 2..87 :1
Is eI 1. ... ...4 32.. .

9. Infra-Red Spectrum

Spectrum taken as A Kir pellet Es.persion an a Perkin-
Elmer IR Model 267 at Medium Scan Speed. See Fig. 3
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B. Solution Properties of WR6026.2HC1 Lot AF

1. Solubilities

Solvent Tom (CI solubility (ma/ml)

Water (-pH 2.3) 370 >200

pH 2 Sulfuric Acid ~250 >50

pH 6 Phosphate Buffer -250 >35

pH 9.4 Borate Bufeer 370 0,088
Absolute Ethanol -25 >50

Isopropanol 37 12

pH 10.9 (free base) -37 0.0034

Octanol (free base) 37 -276

Chloroform -25 >25

2. Dissociation Constants

al " 3.58 ± 0.03
pKa 2 = 9.79 ± 0.15

3. Partition Coefficient (free base)

Octanol,HO (370C) - 81,120 (log P F 4.91)

4. •N Spectral Data

Sojvent Wavelength (nm) Molar AbsorptivitY (r)

Water 258 20,922

NIormal Saline 258 19,913

0.01 N HC. (pH 2) 262 17,548
(See Fig, 4)

1,,15 M Phosphate
Buffer (pH 6) 256 22,260

Isopropanol 264 23,240

Acidified Isopropanol 289 20,251
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5. Proton Magnetic Reponance Spectrum

Spectrum taken in D 0 on a Varian Model EM-360 NMR
Spectrometer. See Kig. 5.

6. Osmotic Properties

Isotonic concentration * 250 mM (104 mg/ml)

C. Solution Stability of WR6026.2HCI Under Various Conditions

Preliminary studies on the instability of WR6026.2HCI
in aqueous solution including spectral changes were reported
in Annual Report No. 2 (5). More recently, studies have
concentrated on methods by which WR6026.21C1 can be stabi-
lized in solution. A variety of factors have been screened
including: pH; type of light; use of a nitrogen purge; use
of clear or amber glass container; addition of a chelating
agent or one of several antioxidants.

"1. Experimental

a. Preparation of Solutions. A liter of pH 2 buffer
was prepred by dissolving 3.73 grams of potassium chloride
in distilled water along wi•th the addition of 11.8 ml of
IN hydrochloric acid. The pH 6 buffer was prepared by
dissolving 8.06 grams of potassium dihydrogen phosphate
"and 1.32 grams of disodium hydrogen phosphate in enough
distilled water to make one liter. The normal saline
solution contained 0.9 grams of sodium chloride per liter.
The hydroxyethyl c€llulose-Tween 80 solution was prepared
by stirring a solution containing 10 grams of Tween 80 and
5.0 grams of hydroxyethyl cellulose per liter with a magnetic
stirrer until it was ilear. Standards of WR6026.ZHCI for
daily standardization of the liquid chromatograph were
pre,,ared by dissolving 150 milligrams of WR6026.2HC1 in
enough disti11ed water to make 100 milliliters. Eit.her
2,0, 1,25 or 0.75 milliliters of this stoci solution were
further diluted with distilled water yielding concentrations
of 30, 18.75 or 11.2S micrograms per milliliter roespectively.

b. Additives. Tetrasodium ethylenediamine tetra-
C acetic acid was added to either the pH 2 or pH 6 buffer

scautions at a concentration of 0.1% (1.0 gram per
liter). A variety of antioxidants were screened using
the following concentrations in either the pH 2 or pH 6
buffers: 0.01% and 0.1% cyspteine hydrochloride; 0.005%
thiourea; 0.01% mercapto-l,2-propanediol and 0.13%
sodium formaldehyde sulfoxylate.

V -
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c. Containers. Either clear glass or amber glass
ampules or vials were used.

d. Environmental Conditions. Some of the solutions
were purged by bubbling nitrogen for 15 minutes through a
glass tube into a 100 milliliter volumetric flask con-
taining the appropriate vehicle. After the purged solu-
tion was placed into a vial or ampule the headapace of
each was flushed with nitrogen for 30 seconds prior to
sealing the container. Other solutions were not purged.
Containers were either exposed to normal laboratory flo-
rescent light for 8 to 12 hours per day (Temperature
range 20-25 0 C) or to 253.7 nm ultraviolet light in a
Rayonet Mini-Photochemical reactor (Temperature 250C),
In the latter case the containers were constantly rotated
at 5 RPM past a bank of four lamps at a distance of about
one inch. The intensity specification of the 253.7 nmlamp is 1,5 x 104 microwatts per square centimeter 2
inches frc. tize lamp.

e. Hig•. Pressure Liguid Chromatograghic Assay. The
mobile phase consisted of 75/ methanol and 259 of a 0.01
MpH 3 phosphate buffer prepared from 0.0088 M sodium
dihydrogen phosphate and 0 0012 M phosphoric acid. A
five micron Waters cyano-c:clumn was used in a Waters
Radial Compression Module. A flow rate of 3 milliliters
per minute produced a retention time for the peak of
interest of about 10 minutes. Injections were t~de into
a 20 microliter loop. A wavylength of 254 nm at a sensi-
tivity of 0.05 absorbance units full scale (AUFs) wat
utilized for sample analysis. An external standardization
method was used with a standard curve prepared each day
sam;les were analyzed.

f. Kinetic Run Procedure. The starting concentra-
tion of -• 6.2Hl was always 30 micrograms per milli-
liter. The several &mpules or vials used for each set of
conditions were filled with bulk WRb026, 2HCl solution.
For each time, the contents of one ampule were analyzed in
either duplicate or triplicate. In the case of the vials,
samples were withdrawn by syringe, All concentrations
analyzed at later times were related to the zero time
sample which was set at 108,.

-. Results and Discussion

It can be seen that some of the concentrations of
WR6026.2HCI remaining after time zero are greater than 1000%,
This is an artifact based on several factors, Only single
ampules were sampled at any one time and there may have been
some variation especially in light conditions from ampule to
ampule. Even though standard curves were run each day samples
were analyzed, a change in chromatographic performance could
cause these apparently incongruous results, However, even with

"I• t" .. _



some scatter in the points the differences from one set of
conditions to another is great enough so that various
conditions can be adequately screened.

The Rtability of WR6026-2HCI in a hydroxyethyl cellulose
(HEC)/Tween 80 mixture and in a normal saline solution was
determined because these are standard vehicles for the drug in
animal study wiork carried out at Walter Reed. It can be seen
from the data in Table I that the solutions are best stored in
amber glass containers and should be freshly prepared on at
least a weekly basis.

The data in Table I1 demonstrates the greater instability
of WR6026.2HCl at pH 6 compared to pH 2 particularly when the
Rayonet Mini-Photochemical Reactor is used as the ult-aviolet
light source.

Table I. Stability of WR6026,2HCl in Saline Solution or an
Aqueous Hydroxyethyl Cellulose/Tween 80 Mixture Exposed
to Room Light

Conditions

S HEC/Tween Saline

clear Gliss Mamre: as Clear glass Amber Glas,

Tim (hr Percentage Romainin _
010 100 100 130

168 70 91 85 109
288 67 84 14 99
480 78 81 - 77
"576 71 90 - 90

1008 66 58 - 42

Table II. Stability of WR6026.2HCI in Aqueoup Solution in Clear
Glans.

Conditions

pH 2 pH 6

Room Light UV Light Room-Light UV Light

TALme (hrs Percentage Remaining
-- oo .0.10o 100 0

48 - s - 50
72 93 90 93 4
96 - 89 - 0

144 74 68 77 -
168 72 83 67 -
216 23 - 40 -
240 - 71 - a
264 - 59 - -

S
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The enhancement of WR6026.2HC1 stability in amber glass
is clearly shown in Table III. The difference between clear
and amber glass containers is somewhat more apparent at pH 6
than at pH 2.

Table 111. Stability of WR6026.2HCl in Nitrogen Purged Aqueous
Solutions Exposed to Ultraviolet Light (253.7 rim).

Conditions

pH 2 pH 6

Clear Glass Amber-Glass Clear Glass Amber alas
U: Time (hrs. Percentage RemainLng

010100 100 1
24 100 91 95 85
48 - 92 78 93
72 - 94 52 84
96 87 92 71 92

120 80 - - -
144 85 - -
168 79 89 - 87
240 - 92 - 84

The effect of purging the solution with nitrogen before
sealing the ampules is shown in Table IV. Again at pH 2 where
WR6026.2HCl already appears to be more stable, the usefulness
of a nitrogen purge is doubtful. Through the first week there
is little difference indicating the added effort oC purging
with nitrogen is not warranted.

Table IV. Stability of WR6026.2HCI in Aqueous Solutions in Clear
Glass Ampules Exposed to Ultraviolet Light (253.7 nm).

Conditions

pH 2 pH 6

No Nitrogen Nitrogen No Nitrogen Nitrogen
?urce Furg Purae Purge

Time (hrs Percentaae Remaining
100 100 100 000

24 - 100 - 95
48 - - 50 78
72 90 - 4 52
96 89 87 0 71

120 - 80 - -
144 68 85 - -
168 83 79 - -
240 71 - - -
264 59 ....
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Since heavy metals frequently catalyze photochemical
or oxidation reactions, ethylenediamine tetraacetic acid
(EDTA) was used as a chelating agent to further reduce
their concentration in the solution. It can be seen in
Table V that in clear glass containers at pH 2 the EDTA for
some unknown reason actually seems to decrease the stability
of WR6026,2HCl and at pH 6 there is little difference. The
same study carried out in amber glass ampules shows in
Table VI that the addition of EDTA does li'tle to enhance
the stability of WR6026.2HCI. Consequently, its addition
to the system is not recommended.

Table V. Stability of WR6026.2HCl in Nitrogen Purged Aqueous
Solution in Clear Glass Ampules Exposed to Ultraviolet
Light (253.7 run).

Conditions

pH 2 pH 6

No E,~ETA 0.7 0.LZ DT

STime (hrs) PercentaQe Remainina
0100 100 100 100

24 100 - 95 92
48 - 59 78 77
72 - 42 52 53I96 ;7 39 71 77

120 80 0 - -
144 85 - - -
168 79 a - -

Table VI. Stability of WR6026.2HCI in Nitrogen Purged Aqueous
Solution in Amber Glass Ampules Exposed to Ultraviolet
Light (253.7 rn).

Conditionsm

pH 2 pH 6

No -MTA 0.1%~ EDTA oET 01TM
Time (hrs Percentage Pemaining

0 100 p 00 e09 100
24 91 92 8s as
48 92 95 93 88
72 94 93 84 92
96 92 93 92 92

168 89 91 87 83
240 92 90 84 49

m

,/
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Table VII. Stability of WR6026.2HC1 in pH 2 Antioxidant Solutions
in Clear Glass Exposed to Ultraviolet Light (253.7 nm).

Conditions

No .01% 0.1% .01%
Anti- Cysteine Cysteine .005% Mercapto-

oxidant HC. HC_ Thiourea 1,2-provanediol

Time (Percentage Remaining
100 100 100 100 100

24 - 96 95 95 95
48 - 90 88 - -

72 90 85 86 79 84
96 89 84 82 75 79

144 68 74 68 64 -
168 83 65 - 55 -
192 .....
240 71 - - 46 54
264 59 .- -

Table VIII. Stability of WR6026.2HC1 in pH 2 Cysteine HC1

Solution Exposed to Ultraviolet Light (253.7 nm).

Condition.

.01% Cysteine HC1 0.1% Cysteine HCl

Clear Glass Amber Glamq. Clear Glass Amber Glass

Time (hrs) Percentage Remaining
0 10100 100 100

24 96 108 95 110
48 90 - 88 -
72 85 105 86 114
96 84 107 82 106

144 74 - 68 -
168 65 - -

192 - 105 - 104
240 - 94 - 100
264 - 94 - 94

Several antioxidants were tested using the severe condi-
tions of clear glass and ultraviolet light at 253.7 nm as shown
in Table VII. It can be sean that there appears to be only small
differences between using an antioxidant and not using one
with this set of conditions. Table VIII compares the results
of two concentrations of cysteine hydrochloride in both clear
and amber glass. It appears that there is little difference
between the 0.01% and 0.1% cysteine hydrochloride solutions.
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The stabilizing effect of amber glass is again readily observed
and is probably more important than the presence of any anti-
oxidant. The data in Table IX again demonstrates the effect
of amber glass in the thiourea solutions. A more realistic
set of conditions is shown in Table X where under the effect
of room light it is apparent that the solution containing the
0.01% cysteine hydrochloride is much more effective in pre-
venting the bretakdown of WR6026*2HCl than either no anti-
oxidant or the 0.1% mercapto-1,2-propandiol.
Table IX. Stability of WR6026'2HC. in a pH 2 Solution of

0.005% Thiourea Exposed to Ultraviolet Light (253.7 nm).

Conditions

Clear Glass Amber Glass

Time (hrs) .Percentage Remaining
0 100 100

24 95 95
48 - 103
72 79 -
96 75 111

120 - 81
144 64
168 55 98
216 - 100
240 46 -

Table X. Stability of WR6026.2HCl in pH 2 Antioxidant Solutions

in Clear Glass Ampules Exposed to Room Light.

Conditions

No 0.01% 0. 1% Mercapto-
Antioxidant CUsteine HCI 1, 2-9ropanediol

Time (hrs) Percentage Remainina
-00 10100 o0

24 - 93
72 93 - -
96 - 97 79

120 - - 74
144 74 - -
168 72 - 77
192 - 100 53
216 23 - -

264 - - 33
288 - 97 -
432 - 97 -
504 - 95 -
600 - 99 -
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The results for the use of sodium formaldehyde
sulfcxylate as an antioxidant are not reported since
the time zero sample was devoid of any WR6026.2HC1.
This apparent adverse effect of this combination will
not be examined any further.

3. Conclusions

1. The drug is most stable at pH 2, with 0.01% cysteine
as an antioxidant in amber glass. A study of 0.01%
cysteine at pH2 in clear glass indicated that there was
no significant degradation in room light after 25 days
(.;he duration %f the study).

2. Using a N2 headspace does not improve drug stability.

3. Using EDTA does not improve drug stability.

4. 0.01% cysteine was the most effective antioxidant
screened.

5. Solutions of the drug in HEC/Tween and normal saline
were found to not be stable in room light and room
temperature for very long, but stability was markedly
improved in amber glass containers.

D. REFERENCES

1. Lach, J.L., et al., Annual Report No. 2, July 1981,
Contract No. DAMD 17-79-C-9136, College of Pharncy,
University of Iowa, Iowa City, Iowa.



21

E. APPENDIX OF PHYSICOCHEMICAL DATA
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Resume' of Progress

Effor, is c--itinuing on the development of a liposomal
delivery system lir WR6026.2HCI. Work during this period is
centered on sizing liposomes by flow cytometry and freeze-
fracture electrc., &nicroscopy. Other work has been concerned
with confirmati,,. o4 entrapment efficiency using radiolabelled
WR6026.2HCl.

The dissolution and solubility properties of WR7l1,669.HC1
are being evaluated further to rati onalize the poor bieavail-
"ability of this comp.3und. Improvements in the dissolution teat
methodolog, are being made to make the test less cumbersome and
more reflective of in vivo performance of WR171#669IHCl dosage
forms. The solubill'y-as been investigated in a number of
.:olvents and in various pH media to obtain solvent conditions
which would permit use of a lower volume of fluid for the
dissolution test.

i

.'
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Objective

The objective of this work is to formulate and produce
capsules of WR638 (Lot AV) containing 250 mg of anhydrous drug
for use in human clinical trials.

Summary

Capsules containing the equivalent of 250 mg of WR638
were formulated dnd produced. The formulation incorporates
WR638 and anhydrous lactose encapsulated into #00 clear gelatin
capsule shells.

The weight variation test for twenty capsules (Lot WRA-09-
10182) showed an average fill of 630.9 mg per capsule with a
range from 582.2 to 691.7 mq. The balance was tared with an
empty capsule shell,

The content uniformity of ton capsules yielded an average
of 102.90 of label claim with a range of 99.4 to 110%.

No disintegration zest was carried out since the contents
of the capsule is emptied prior to administration into an
appropriate vehicle.

USP requirements for weight variation and content uniform-
ity were met.

MethodologX

The sample of WrC38 (Lot AV) was received on October 18,
1982 and was recorded in raw material receiving notebook
number 17. The drug was assigned material lot number 726-017-726
and control number GG-102-010. The drug was stored in the
original amber glass container in the refrigerator until use.

Purity

The purity of the drug was determined using the iodometric
procedure described by Lim (1). Water content was determined
using the Karl Fischer titration method.

Formulation Ingredients

An identification test was carried out on the formulation
excipient (i.e., anhydrous lactose, USP) according to compen-
dial requirements. WR638 (Lot AV) was identified by its i!fra-
red spectrum run in Nujol. A certificate of analysis Lrom the
manufacturer for the anhydrous lactose is included in Appendix I,
p. 1-11.



Manufacturing Procedure

The WR638 was milled through a 40 mesh screen on a small
Fitzpatrick mill. After milling, 1.69 kg of WR638 was placed
in an 8 quart V-blender shell along with 1.31 kg of anhydrous
lactose, This mixture was blended for 15 minutes. Number 00
.lear gelatin capsules were filled with 640 mg of powder blend
using a D6ltay Manual Capsule Filling machine. Procedures are
described in detail in Apendix 1, p. 1-3.

USP Methods and Reacirements

The weight variation test for capsules is described in
USP XX (1). Twenty capsules must be weighed individually
and the individual weights must be within the limits of 90 to -
110% of the average weight. This test was conducted on the
capsules using a Mettler H15 AR semimicro balance.

The content uniformity test for capsules is described in
US? XX (2). Ten capsules were assayed individually using an
iodometric titration method, The content of each of not less
than nine capsules was required to be within the limits of 85
to 115% of the label claim.

No dissolution teot was performed on the capsules because
of the high solubility of WR638. Compendial dissolution tests
are required for drugs or drug formulations which have poor
solubility which could result in poor dissolution characteris-
tics.

Results

Disintegration Test

This test was not performed since the capsule contents
are emptied into an appropriate vehicle before administration.

Weight Variation Test

The weight variation test for twenty capsules produced an
average fill of 630.9 mg per capsule with a fill range of
582.2 to 591.7 mg. The acceptable fill range is 576 to 704 mg.

Content Uniformity Test

The content uniformity of the capsule formulatiolL yielded
an average of 102.9% of label claim with a range of 99.4 to
110%.

Batch Size

The theoretical number of capsules to be filled in Lot
WRA-09-10182 was 4844 capsules. The actual number filled after
manufacturing losses was 4695.

* .. . . . .. . . . . . . . . ..
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Packaging

Twenty-five capsules were placed into •wo ounce glass
amber prescription squares. The void space was filled with
Rayon Pharmaceutical coil.

Labels

The label was prepared as per instructions and is shown
on p. 1-2 of Appendix I.

Conclusions

The capsule formulation of WR638 met all compendial
requirements.

Re ferences

1. The United States Pharmacopeia, XX, 989 (1980).

2. Ibid., p. 956.
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Appendix I

Manufacturing Formula and Quality Control Tests on WR63S
Capsules (250 mg anhydrous equivalent).
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Prt'duc~t: W.d638.Na. 250 ml capsules (.Jnhydro'us equivalunt)

Lot No.: WM-09-10182

Water Content by Karl Fischer Titration

26.9 72
27.24Z
28.432
26.99Z

Avernige: 27.412 t 0.72

Plirit y I -10t"VLric Pro't -,dure

7!.4~i7% (v's p rc ',.vd -A. u1~.Ir u
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Imai Coy laws V241

Del| .iet lb Ofl Pn. ,mjcuuI,-at Survica

IIN*-IVl (Tl.1 ANAL.YSIS OF P1 t-I, R PIYND

, Pruduct: %7R638.Na, 250 mgi upsulem, (anhydrous equlvalont)

SLot No.: ,UU-09-10282

Method: lodometric TItration

* 222.8 ug anhydrous drug/37S mg bland

226.98 ug anhydrous drug/575 ma blend

" *Average - 224.9 iq anhydrous druS/575 al blend

* MS-2, p. 21
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(310) 3M34520

4'I1,IGHT VARIATION OF FIN)SI0D CAPSIlI.FS

Producti WIR638.Na, 250 mYlg capsules, (anhydrous equivalunt)

Lot No.t WRA-09-10182

No. mm/C4psu1@ No. MR/Capsule

1 619.6 11 609.3

2 609.9 12 639.8

3 582.2 13 626.6

4 609.2 14 651.5

5 612.2 is 639.2

6 628.6 16 691.7 %

7 60.4 1.7 644.5

8 619.9 18 644.5

9 656.7 19 641.7

10 615,2 20 630.9

Average Fill: 630.91 mg/capsule

DeviAtiom from low (582.2) - 7.72%
DvviaLion from high (691.7) * 9.63%
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(319) 3534520

CONIkNT UNhIFWUk1TY OF FINISI-1TD PHOM)I)ICT

Product: U1638 Na, 250 mg C4plUlOl (anhydrouu eqtuivniunt)

Lot No.: WRA-09-10182

No. as/capule of label

1 274.9 109.96

2 248.5 99.40

3 253.9 102.36

" 4 259.1 103.64

5 249.6 99.84

6 259.1 103.64

7 260.1 104.04

8 248.5 49.40

9 249.6 99.84

10 267.5 107.00

S.. . . . . . . . . . . .



1-9

WRA-Oi- IM(I Z

La~ctose. USP. Anhiydrous, Sheffield Lot No. INFO9. PS 0 819-O16-hl9
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The University of Iowa
Ioa Cloy Iola U2141

Ot Pd'fl ,lm i al Phairrnj' @j•oiw l Siceal

(3*5ý 30-C-4'20 loSop

APPROVAL FOR SHIPMENT F"ORM

Product NMame R638'Ma 250 me CADOUem. lot WRA-09-10182

Contaliner Size: 2% ra,_ . Dosage Formu: caagl

Acceptable Container:- 182 Rejectsi, 0

Total Units Shipped: 182

Date Shipiped: ~ .1L18

Dallvary Tikc.ut :u:br:

Name and Address of Receiver:

Dr. Larry Fleckenstein
Fores Gl.ni Annex
Building 500
Brookville Road
Walter Read .Army Tnstitute of Research
Silver Springs, 0I 20910

o of

//



Pharmaceutical Srvices Univoarlty of Iowa
College of Pharracy lawa City, Iowa

PRODUCT RELEASE FORM Part A

Prodjuct: . R63. . r0, _pt. , .-

L.it No.: _--?-Q:~U -

,Itch S11e0 .21...p8. l.._

Date Received by Warehouse: 1011B/a2

Quant Ity .S ixe

184 battlea af 25 epiauljan eh na

.oartial bottle of 1 .

Warehouse: Place this product Le quarantine. Please match this form with the
release form before plaitng the product in use.

Part A remains with product until released.

---------------------- - ----------------------------------- --------------- ------llml

(Detach alons dotted line)

PPRODIUCT RFLEASE FORM PFrt I

Part B remains with Quality Control Department Analysis Shoets

Product: JWR638,Na. 253 me empul.

Lot No. : W.-911

Batch Size: 4A4• napulaz

Warehouset Pi a t :ui56 teve.ay,) this product and remove from

Signature: _ _ "_ _ _ _ _ _ _ . ..... .

Date Released:

. . . . .. . . . .

.. ............ . ..7.
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Resume' of Progress

1. There is continuing effort on the development of the
WR6026.2HC1 liposome drug delivery system. Smecial
attenticn was given to the reproducibility of the
assay and aliquot withdrawal for administration.
Such reproducibility studies are in preparation for
further animal trials of liposome entrapped WR6026.
These trials may require removal of unentrapped drug
at the time of administration, hence requiring studies
to determine how reproducibility the aliquots can be
withdrawn from a liposome batch, washed and assayed
for content.

2. Polyvinylpyrolidone (PVP) coprecipitates of radiolabelled
WR171,669.HC1 were prepared for oral absorption studies
in dogs. Since the PVP coprecipitates of this compound
have dissolution rates much higher than pure drug, it
was deemed valuable to determizue whether the in vitzo
dissolution difference would be reflected in n- vivo
bioavailability differences. To this end, capsule-sof
PVP coprecipitates of 14 C-WR171669.HCl were prepared
and sent to WRAIR for evaluation.

.' . • • • •% . . . • , o . . . . , , • . - • o • , ' , " 4 ' o ' i°, p I ° ' , i% " °', M .•.'•°b......-. '.-.•°, , ''°m•'m °,'.to*t' I °% ,• • , .o
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"Objective

The objective of this work is to formulate and produce
coated 250 mg and identical placebo tablets of WRISO,490'H 3 P04
(lot AD) for use in human clinical trials.

Summary

Tablets containing the equivalent of 250 mg of WRiS0,
409.HaP0 4 and matching placebos were formulated.

The weight variation test for twenty uncoated tablets
containing active ingredient (Lot WRA-10-02282) show'id an
average weight of 513.6 mg per tablet with a range from 496 to
527 mg. The weight variation test for twenty uncoated placebo
tablets (Lot WR-11-02283) showed an average weight of 523 mg
per tablet with a range from 506 to 549 mg. USP requiremonts
were met.

The content uniformity of ten individual uncoated tablets
produced an average of 245.6 mg of WRI80,409.H3P0 4 per tablet
(98.2% of label claim) with a range from 228.0 mg (91.21% of
label claim) to 251.5 mg (100.6% of label claim). UPS require-
ments were met.

Disintegration tests carried out on the coated active and
coated placebo tablets yielded disintegration times of 2.45
and 2.55 minutes respectively for six tablets.

Dissolution testing carried out on six coated active
tablets showed the average percentage of drug dissolved in ten
minutes was 90.6% (range 82.9 - 95.2%) and in 70 minutes the
average percentage dissolved was 99.3% (range 96.6 - 100.7%).

Methodology

The sample of WR180,409.H 3 P0 4 (Lot AD) was received on 9
Feb., 1983 and was recorded in raw materials receiving notebook
number 17. The drug was assigned material lot numbers 960-071-
960 and control number H}{-023-096. The drug was stored in the
original amber glaso containers in the refrigerator until use.

", Purity

' "'The purity of the drug was taken as 99.1,'3.
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Formulation Ingredients

"The WRISO,409.HIP0 4 , Lot AD, was identified by matching
both infrared and ultraviolet spectra. Identification tests
on the formulation ingredients were carried out according to
compendial requirements where possible and are reported in

' Appendices I, II and III. In the case of Amberlite IRP-88,
potassium was identified. For the methylene chloride, the
specific gravity was determined. Certificates of analysis
are present in the batch records. All materials were correct.

Manufacturing Procedure

The 250 mg formulation (WRA-10-02283) was produced by
mixing 580.2 gm of WRlSO,409.H 3P0 4 (Lot AD); 201.25 gm of
Avicel PH 101, Nr; 172.5 gm of hydrous lactose, USP; and 5.75
gm of magnesium stearate, NF in an 8 quart V-blender for two
minutes. This blend was then slugged using a Colton 4-station
tablet machine. After breaking the slugs, the blend was
passed through a 20 mesh screen and transferred to the 8 quart
V-blender. At this point an additional 201.25 gm of Avicel PH

* 101 was added along with 23 gm of Amberlite IRPS8, NF; and
2.88 gm of magnesium stearate. The mixture was blended for
two minutes and an additional 2.88 gm of magnesium stearate

x,. was added. Blending again continued for two minutes. The
tablets were punched using 7/16 inch deep concave punchem on
the Colton 4-Station tablet machine. Procedures are described
in detail in Appendix 1, p. 1-2.

The matching placebo tablets (WRA-11-02283) were produced
by mixing 7.0 kg of microcrystalline cellulose, NF (Avicel PH
101); 3.0 kg of hydrous lactose, USP; 200 go of Amberlite
IRP-88, NF: and 50 gm of magnesium stearate in a 3 cubic foot
stainless steel V-blender for two minutes. An additional 50
gm, of magnesium stearate was then added and blending continued
for another two minutes. The tablets were punched using 7/16
inch punches on the Colton 4-Station tablet LAchxne. Proce-
dures are described in detail in Appendix II, p. 11-2.

0 Both the active and placebo batches were coated green.

The solvent system for the solvent film coating solution
consisted of 8.0 kg of methylene chloride and 4.16 kg of
absolute alcohol, USP in a stainless steel container. To the
solvents 338 gm of hydroxypropyl methylcellulose, 15 cps, NF;

. • "9 gm of ethylcellulose, 10 cps, NF; and 52 gm of triacetin,
13od grade was added and mixed for 10 minutes. The container
was then tightly closed and allowed to set for two hours before
use. The green Colorcon color concentrate suspension (Formula
K-1-3335-,A) was mixed with a high speed mixer for 15 minutes
and 377 gm was added with mixing to the previously prepared

* polymer solution.

6

•.'
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The acti.e a:rd placebo tablets were film coated using a
Freund Mode. 1.",48 Hi-Coater. The temperature-time curves
for the sprý.. process are included in Appendix III.

USP Methods an4 Recxuirements

The weight variation test for tablets is described in
USP XX (1). Twenty tablets must be individually weighed
and the individual weights of not more than two tablets can
differ from the average weight by not more than 5% for tablets
weighing more than 324 mg. No single tablet can differ by
more than 10,%. This "est was conducted on uncoated active and
placebo tablets using a Mettler H51AR semimicro balance accord-
ing to the USP XX requirements.

The content uniformity test for tablets is described in
USP XX (1). Ten tablets analyzed individually must have
contents within the limits of 85.0 to 115.0 percent. A UV
spectrophotometric assay was utilized.

The disintegration test for tablets is described in
USP IX (1). Six coated tablets from both the active and
placebo lots were tested using 900 cc of distilled water at
370 C as the medium.

The dissolution test for tablets is described in USP XX
(1). Six coated tablets (WRA-10-02283) were tested using
dissolution apparatus number one, 1000 ml of 0.1 N HCl,
a temperature of 374C ano a rotational speed of 100 rpm. Due
to interference with the WR180,409 assay from the green film
coating a high pressure liquid chromatographic assay was
developed and used. The assay used: a Hamilton PR.P-1 column•
a mobile phase consisting of 75% methanol/25% of a 1% phos-
phoric acid solution; flow rate, 1.5 ml/minute; a 20 pl loop
inector and a UV detector at 254 nm,

Results

Weight Variation Test

The weight variation test for twenty uncoated tablets
containing active ingredient (Lot WRA-10-02283) showed an
average weight of 513.6 mg per tablet with a range from 496 to
5z' mg. The weight variation test for twenty uncoated placebo
tablets (Lot WRA-ll-02283) showed an average weight of 523 mg
per tablet with a range from 506 to 549 mg.

Content Uniformity Test

The content uniformity of ten individual uncoated tablets
produced an average of 245,6 mg of WRl80,409.H 3 P04 per tablet
(98-.20 of label claim) with a range from 228.0 mg (91.,2% of
labe.' claim) to 251.5 mg (100.6%1 of label claim).
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Disintegration Test

Disintegration tests carried out on the coated active andcoated placebo tablets yielded disintegration times of 2.45
"and 2.55 minutes respectively for six tablets.

'. Dissolution Test
SThe average results for six coated tablets along with the

range of the percentage dissolved is shown in Table I and
plotted .n Figure 1.

Batch Size
in The number of 250 mg WRI8O,409.H 3 P0 4 tablets manufactured

in Lot WRA-10-02282 was 2102. The number of placebo tablets
produced in Lot WRA-11-02283 was 19,694.

Packaaina

Twenty-four tablets were placed into 7 d'an amber glass4 vials. The void space was filled with Rayon pharmaceutical
coil.

"* Labels

* Labels were prepared as per instructions and are shown in
, Appendix I, p. 1-1 and Appendix I1, p. 11-1.

Conclusions

The tablet formulations for active WRl80,409.H 3 P04 and
matching placebos meet all compendial requirements for tablets.

References

1. The United States Pharmacopeia, XX (1980).IPamcoea

.4
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Table 1. Average Percent of WR180,409.H.3P0O,
in solution with time.

Time (Min) Percent Dissolved + S.D.

0 0

10 90.6 ± 4.7

20 94.5 1 3.7

30 96.5 1 2,6

50 98.1 1 2.0

70 99.1 1 1.4

90 99.6 ± 0.8

120 100.0 ± 0
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Appendix I

Manufacturing Formula and Quality Control Tests on WRIO,
409.HiPO 250 mg Tablets (Lot WRA-10-02283).

IM
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Putityv

Purity of WR 180,409,H3PO 4 Lot AD

Taken as 99.1% from SRI Report No. 293
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The University of Iowa
Iowa City, 10*4 12242

In-Process Analysis of Powder Blend

College of Pharmacy
DOpattment 01 Pharmaceutical Service
(311) 33-45520

IN-PROCESS CONTROL
(Analysis of Powder Mix)

Itom: WR18O,409, H3P04 tablets, 250 mg.

Lot No.: WRA-10-02283

Quantitative UV Analysis: 249.46 m*/515 mg.

Test Rasult: OK

Amount of Retained Sample: 10.0 Sm.

Control No.; WRA-087-033

.. ,,.".......



The University ot ,owa
lnw,1 City. 1Owe 52242 I1-6 I i

Weight Variation of Finished Tablets

College of Pharmacy
Department of PIharmmcuullcal Service

(319) 353-4520

WEIGHT VARIATION OF FINISHED TABLETS

Item: WRI80,409.H 3 PO 4 , 250 ms tablets

Lot No. : WRA-10-02283 (uncoated)

No. ma/tablet No. mg/tablet

1 504 1.1 515

2 509 12 513

3 496 13 512

4 512 14 519

5 518 13 509

6 513 16 516

7 515 17 504

8 514 18 515

9 512 19 526

10 523 20 527

Average Weight: 513.6 mg/tablet

Deviatiun from low (496 mg) m 3.43%

Ueviation from high (527 mg) * 2.6%

Control No.: WRA-90-033

. .....

* ..



rho University of Iowa
ko*A Cily I',wa 52242 !"

College of Pharmacy Concent Uniformity of Finished Product

OcpartmOnt of Pharmacoullcal Service

(319) 353.4520 I .'
CONTENT UNIFORMITY

Item: WR180,409, H3 P0 4 , 250 mg. tablets

Lot No.: WRA-10-02283 (uncoated)

No. •it, labelled amount

1 245.62

2 251.50

3 247 .39

4 243. 28

5 249 ,15

6 247 .98

7 246.80

8 228.00

Q 246.80

10 249.15 mg

Average amoun, 245.57 mg/tablet

Deviation from low (228.0 mg.): 7.2%

Deviation from high (251.5 mg.): 2.4%

Control No.: WRA-93-033

.....

.... ** ... .-. . % % % % * : -', . ..



[i The University of Iowa 7.

College 01 Ptu 'mecy
Depallmen! of Phormacoullcal Service•.,~ I..,•, UU

1319) 3534520

DISINTEGRATION TEST

IItem: WRlSO,409, H3P04, 250 mg. tablets (coated)

Lot No. t WRA-1o-0o283

Medium: 900 ml distilled water

Tempqrature: 37 0 C

Apparatus: USP XX, p. 958

Time: 2.45 minutes

Control No.: WRA-98-033

4,

;I



I1,5• The Univcrsity of Iowa

1-9
I ** Ci. r"*g-W2

CaIoge of PIharmacV

"a,' tm PhArM O tIC81 SeVIC

DISSOLL"TION

Item: WR 180,409H 3P0, AD, 250 ing. tablets (doated)

Lot No.: WRA-10-02283

Apparatus: USP XX, dissolution apparatus 1, p.9 5 9

Medium: 10C0 ml O.1N HCl

Temperature., 370 C

Speed: 100 rpot

Ln em.n) jds.4olved Tie(mln) , dissolved

10 88.45 10 95.15

20 93.00

V3 96.30 30 97.80

50 97.4(0 50 99.60
;0 98.6) 70 99.80

4 90 99..3 90 100.00

Si:0 100.00 120 i00.00

(. 

cInI



"The Utiversity of Iowa

1" C131. of Pharmacy
Deoafll"Ofl of PhalfefeiSOCl~l UMS~e~

(319) 353.420 
limp

Time(Mn) % dissolved Time(min) . dissolved

•"10 93.50 10 94.40

20 96.70 20 97.50

30 96.30 30 98.70

50 98.80 50 99.80

70 99.40 70 100.70

90 99W70 90 100.50

120 100.00 120 100.00

Time(min) Z dissolved Time(min dissolved

10 89.43 10 82.90

20 96.50 20 88.70

30 98.20 30 91.50

50 98.70 50 94.50

t 70 99.40 70 96.60

90 99.80 90 98.30

120 100.00 120 100.00

Control No.: WRA-96-033

-7 j47, --



Lot WRA- 10-O2283
•.ý'.i .a hue t a :' ,r .npoc'- f ,ýat l,..,. o•f Exc Ip Lant a

WR 180,40".H 3 PC", W4lter Reed Army Institute of Research

Lot AD

PS 0 M-960-017-960

Identification Test: Pasmed

Inrra red and ultra-violet spectrum

HH-023-096

0"

0d

S

,0

S

C.!



AH 1. L Lot WRA-10-02283

Avie', PH 101, FFMC, Lot 1301

PS 0 M988-017-988

identification Test: Passed

HH-023-124

(Certificate of analysis attached)

I.
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FMC CORPORATION

Food 4 Pharmaceutical Products Divisiou

1301 Ogletown Road

Newark, Delaware 19711

PRODUCT QUALITY CONTROL REPORT

PRODUCT: AVICEL PH -101 LOT NO: 1301
Microcrystall.ne Cellulose, M.P. DATZ : 1/10/83

Identification Conforms to NY

Loss on Drying, Z 3.6- 4.1

Heavy Metals, ppm <10

Residue on Issition, ppm 45

Water Soluble Substances, m.u58 4.5

Particle Siex, WT. Z + 60 mesh <0.1

WT. X + 200 mesh 15 -23

pH 6.1

Assay, Z cellulose 98.8

Search Teot nseat Ve

Ratained on a screen having 37 urn openings, wt. )S

Idenciflcacton psas

.1 as. Wort
quality Control Manager

" . . . . .. i



1-14 Lot WRA-1O-02283

Lactose, U.S.P., Hydrous, Sheffield, Lot 2NB24

PS # M808-01 7-808

Identification Test: Passed

GG-1 12-092

(Certificate of analysis attached)
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1-16 Lot WRA- 10-02283

Magnesium Stearace, N.F., Mallinckrodt, Lot KMSZ

PS # M364-017-364

Identificafion Test: Passed

DD-042-096

(Certificate of analysis attached)
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Lot WRA-10-02283
1.18

Amberlite IRP-88o Rohm & Haas, Lot 31O04

PS # M949-017-949

Identtfication Test: Passed for Pocassium

HH-023-O85

(Certificate of analysLs attached)
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ACHM AND HAAS COMPANY
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l

June 10, 1982

e

Amberlite IRP-86

(Polacrilin Poctasiam NF)

AmberlitiC IRP-88, a ieakly acidic cation exchange resin in the potassium
form used as a tablet disintegrant in pharmaceutical preparations, is
covered by a Monograph in the National Formulary as Polacrilin Potawaium
NF. More specifically, the Monograph will be found on page 380 of
S-upplement 3, USPXX/NF XV.

The attachee specification values apply to Amberlite IRP-88 and are in
compliance with the compendial specifications in USPXX/NF XV. If you
require additional information concerning this material, please contact
Cerald D. Button at our corporate address, Independence Mall West,
Philadelphia, Pennsylvania 19105. Mr. Button's telephone number is
(215) 592-369•.

Yours truly,

c3r44 -- 4-4"
Roris Gutbezdhl, PhD.
Ouality Control Manager

B,:car

t•i n o .m sown "a& rr IW V.
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In1411 ANP IIAAS COMI'PNY

Customer SpecIfications for Amberlite IRP-88 (Polacrilin Potassium NF)

M!nimum Maximum

Loss On Dryint - 102

Particle Size
Retained on #100 Sieve (U.S. Standard) -- 12
Retained on 0200 Sieve (U.S. Standard) 302

Potassium as Potahuium Sulfate 46X 562

Sodium - 0.22

Heavy Metals -- 20 ppm

Iron - 100 ppm

*A senic -- 3 ppm

Note: These specifications are consistent with the compendial
specifications as presented in USPXX/NF XV. Supplement J.

*Roht, and Haas Zompany does not analyze Amberlite IRP-88 routinely for arsenic.
A g reat deal of historical data shows that there is essentially no arsenic in
this product.

Foris Cuthezahl. Phi).
Ouality Control Mannager

t., ar
June l(. ,'"2

//
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Iowa Cry low* •Z•4' ,
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APPROVAL FOR SHIPMENT FORM

,.: ,;,:I r•: Product Na&me! __"R-_1_ _ , _._ _ _ __0_,.

Lot Number: _ _ _ _ _ _- I n_- (12 R_ 3_. ...

Container SI4e: 7 dram Aber Class Vial#

Dosijge Form: Tnblets

"Acceptable Container, .q

Re.je~cts:

Total Units Shipped: Al x 24

Date Shipped: ý'Q March 0143

N.:m •irnd Addrcss of Receiver:

,Dr. Larry "lockenotein

Walter Pi--' Armv rI.titute of Romemrch

'v, ,r,,v.il of Shipment by- 4. 4

• I'. • .,
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P. =; . RILZASE FORI Part

t' S"- it vSL

tr -lease orm beefore placing the product in use,

irt.r A rtmrains with product until released.

(Detach along dotted line)

PRODUCT RELEASE FORNM Part

3 r',: nM~ni with Na~litv Control Department Analysis Sheets

Pro'liji~t '10ME tablets

3.itch Size.: __ ___________________

rmI~ " Ploose (r~illease, de~iT1 r7, rCVUX1 L.~ this product and remo~ie from

6 quari~tina~-Signatures: ~ ~

D~te Released:______ ______



-. Manu*:actu.rirq F7rm~ula and -, 'Wt,

P,' a In aoIes tWZ



jUntwrsitv oi iCfwi CoI~c~t ,( Phatmacy Poo, i s
-MANUFACrTUR I% FQR vAULA

pi4 Z o #i I or.wr k I Antf, .,19 mjP",_Ar Li W& pA-I

P`V.6.11441A'.e I.Ill6 % Wt

...................

'4 1,

i_ __ _ 17 44'o it t .1, -i

ftus ndLae

31,. 44jUmlmo *m r 14 il

C-jow - - -

al - &~ m d T?. w r ac a e

bN"... II GAP N 2 4

C ~ .1' ftm9

PaI.Lag soi 'OLaWnbOP'el ~

PicM k&Io lov~M Ai~ tUI 1

Data j~..



I iai Vn. No hWlA-11N )

INCG3bI.itNTS QN0 DIPIECT104S COWTVAT'L IV0, ITIAC1

4 NOL NOW .E'ATt

*~~~;s , ". -. . - * *****

____. 'A_0
*a~h~o, __ ____ _____ ____

t .11%o~rftL2lk uqj

J.~~~ ip-U 1



I 11-3

P.04foo~~~la -0.t -qýKl .1010. PO At.W t*e O-L

Slar %0c -ciri i. WRA-11-0:201

9-M IT On .II"14 hA -M T' L. INIIA " I V.7..

c %~

Y - ___ - ----.

V 4 1%c it f

6 LI



The University of Iowa

*4~ ..I Iow b. 4.*-

Osvitnirent 01 PhigfflccOuIicaI Serviice

019) 35334520

IN-PROCESS CONTROL

t wn : Plajebu taiblets for R1t18,.,'J4,H3PO.

Lo t So,:Wk%1-0'8

Qiantl~tatve Analysis, WR18O,.O'9,R 3IhO4 wa~n t detected

Control No.: WR.A-89-033



The University of Iowa
h ,*4 C''v h('wa 5S1742

aini

Co',,oe of Pharmadcy 4,eight \'ariati..fl of Finished Tablets

Department of PhatrnscoutiCal Sorvice

(313) 35;3.4520 tl1

WEIGHT VARIATION OF
FINISHED TABLETS

Item: Placebo tablets for WP1,0,409,H 3 P04

Lot No.: WRA-11-02283

No, m./tablet No. Mazltabl et

1 529 11 521

Z 516 12- 508

3 522 13 525

S538 14 549

5 515 15 525

6 524 16 525

7 518 17 513

8 542 18 525

9 506 19 526

10 519 20 513

Average Weight: 522.95 m&/tablet

Deviation from low (506) = 3.25%
Deviation from high (549) 4 4.97%

Control No.: WRA-99-033



The University of Iowa

Sis i1Lc4r-it ion ~
coIlvco of Phirmacy iiiii~t
Dc~irtmenIt ofPhi'amactuticaI Se~vice L

DISINTECRATION TEST

I tvm: Placebo t~ablets for WR18O,i09.143 ?04  (Coated)

Me~diumu: 900 ml dlstillod water

Temperature: 37*C

Apparatus: L'SP YX.X p. 958

Time: Z.55 rninutek

Cotcl oF-%ý9-3



Lot WRA-11-02283
11.7

,Dt. Sheets tsor Spc if Lc.it hLons-if Ex piLents

Avicel PH 101, FMC, Lot 1301

PS # M988-017-988

Identification Test: Passed

HH-02 3-124

(Certificate of analysis attached)



!I-8

FMC COKPOKATION

Food & Pharmaceutical ProductL Diviulon

1301 Ogletown Road

Newark, Delaware 19711

PRODUCT QUALITY CONTROL REPORT

PRODUCT: AVICEL P1-101 LOT NO: 1301
Microcrystalline Cellulose, N.Y. DATE :1/10/83

Identification Conlforms to NY XV

Loss on Drying, Z 3.6 - 4.1

Heavy Metals, pps O10

Residue an Zgnitiou, ppm 45

Water Soluble Substances, a&/5& 4,5

Particle Size, WT. Z + 60 mash <0.1

WT. Z + 200 mesh 15 - 23

pH 6.1

Assay. Z cellulose 98.8

Starch Test negacivo

Roatained on a screen havivn 37 um openings, wt. Z 2o5

Ident'.fication passeil

1. i. Worts
Quality Control Manager

••. 5 " . ' ,•" • ,, ' ' . .• , •• ' ..



Lot WRA-11-02283
U1-9

Avicel PH 101, FMC, Lot 1114

PS # M-684-016-684

Identification Test: Passed

Z-041-018

(Certificate of analysis attached)
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FMC CO0•UO I('ON

"Luud & Pharm.ccu.Licoal Products Division

1301 Ogletown Road

Newark, Delaware 19711

PRODUCT QUALITY CONTROL REPORT

PkCODUCT: AVICEL PH-101 LOT NO: 1114

HicrocrystallLne Cellulose, N.F. DATE a 4/9/81

Identification Conforms to NF XV

Loss on Drying, % 2.3" 4.4

1l(Iavy Motals, ppm <10

Rosidue on Ignition, ppm 41

W.LuLcr Soluble Substances. mg/5g 5.2

Particle Size, WT. % + 60 mesh 40.1

WT. Z + 200 mesh 11-29

6.4

,.-Say, % cellulose

SLarch Test necac.vQ

.,ULaI1Cd on a screen having 37 um openings, wt. % ..)/5

n tir i cat ion passes

R. B. Wr
Q i C o\



Lot WRA-Il-02283

Lactose, U.S.P.. Hydrous, Sheffield, Lot 2NB24

PS # M-808-O17-808

Identification Taut: Passed

GG- 112-092

(Certificate of analysis attached)

/
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;14LFF It Lf P'~oflciCs i'w(ITocO OF A55AY

.................... zxzus ::32Z:3:z:Zut2 2xxxx-Xz cz..-U-:c-::-----------zc:

c115s10ollR IIPNIVFRSITY ulo IUAA
AWl)RE 5s: COLI EGE OFP IMAII,AACY

)OAIA CITY !OI1SA bijQ?

ATTN MARY HANSLI.

P14L)UCT: LAC1C7SE U.S.IP. "YUBwLI13 "O0S
flA7E bHIPPLfl:

LU? NnO.. vjpJIauN''V ~fIttS
CUS1Om1Ek 04DEW NU,: INVIJICL NO,:

QESULIS (IF ASSAY N~HEWL AOILIC414LE 10 PwOfluci 3HI'frU:

C HE mir ALI PAYS I CAL m I C~fliT(L 0f;I CAL

SOL U1 It I V 37ANI)e PLATE CUIINtJo 19 1 11011,P~A"
&'flSTI~d~ ....... '~ ben IHu' 01-1rPHI4LL COU14 see *so e, IASS

ASH %a a p sees@**** **sees 11911b F.

S PE C IF IC Wfl1AT T U I -s ,. a '2o39Pl

* ~ CL1A) 1TY 5i SOT1N...IS

PH 11 % 49

C L FILIT n

SHLFFIELO PRODUCTS, BOX bSUP NORWICH* NY 1315t KRAFT INC,

1 HE INFORMATION HEREIN 15 lI4UL A ACCURATF TO THE NEST OF OUR KNOWLEnaE
HO~wIVER, BOTH THE INFONIMATIUN & PRnOUCT ARE OFFEREn wITHOUT KARRANTY 0;
GUAWANTEF AS TO ANY SPEC0I1c USk, NOTI4ING HEREIN SHALL HE CONSTQU~I) AS
A RtCUMME.NDA71ON TO USE A1NY 'wUOuCT IN VIOLATION OF ANY PATENT RIGHTS,

...................................



11-13 Lot WRA-11-02283

1- Magnesium Stearate, N.F., Malltnckrodt, Lct KMSZ

PS # M-364-017-364

Identification Test: Passed

DD-042-096

(Certificate of analysis attached)

rI.

S

0'

0!!

. *:,*
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I 'A l i . I •IoAt * o OU P.' A . , 0 .

ITLN - MA;NE.SIUM STLARATE NI U.,3I•f. 2•'jl,

I ~Lill w*ic:.z

IIISTS 'II;.

• 2dcneitlcacon I'.aN t LvL

I,•I on drytn; S *

Lvad (01b) Iv'%-, tkall (I0.000) :'

A:m ay (MgO) 7.71

SlIV c..L'stI ,~ S.ai J, a I J *3 h 9"n., .iiT
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M ,.il, , . ... , .
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* Lot WRA-11-02283
11-15

Amberlite IRP-88, Rohm & Haas, Loc 31040

PS # M-949-017-949

Identification Test: Passed for Potmassum

HH-02 3-085

(Certificate of analysis attached)

U+

6

i.

,°

I'
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ROHM AND HAAS COMPANY

University ofIowva-

ME -4I7

SEMIf1T Iqg WT' 1011"TT s

1 03 6-955 " Iba, Mbarlitt WU-8S

4NALYTCAL flN700MATZO1I
I Lot Number btoi* shipped ___

potesaites sulfate

Nickel then 1 ýos

Re~xiued on F"' me~ .h 6e6
Retained on Wfulu I

vow~* .#IIII9% to ~*u S00e"U~Y 6 ApgesAVID .0 vo "AVG
m U.' 61 14 14406" USAova 09J0 *gCO..Cte aIS CDNUYMY QO9
W.91% op55cs stSisLA ow W1 W.Lk GLA 'o sac a vow anE V

:-of**L I*U*YO Wooi I I 0554 aSS ?I..EDNA6hE ^NOES TWfW6W%
aSSI0 ONl , 4 mISSalE '0W.

POO" $Gets If. to

CIATOMIN COPY

.



V : :roi,..ti I :n"111' DE-MV,4111CI WIILLEY INICo .

"L 11-17

June 101, 1982

Amberlite IRP-88

(Polacrilin Potasasum NY)

Amberlite ZRP-8. a weakly acidic cation exchange resin In the potasiuwm
form used as a tablet disintaelrant in pharmaceutical preparations, is
covered by a Monograph in the National Formulary as Polacrilin Potassium
N F. More specitically, the Monograph will be found on pjae 3R0 o7

*' Supplement 3, USPXX/KF XV.

*" The attaechtd specificati,•n values apply to Auberlite IRP-88 and are in
com.pliance with the ro-pendial specifications in USPXX/NF V'. If you
recuire additional information concerning this material, please contact
Gerald D. B-jcton at our corporate addrosa, Independence Mall West,Philadelhia, Pennsylvania 19105. Mr. BuCe 't telephone number is
(215) 592-3698.

Yours truly,

Boris Gutheahil v.

Ou•lity Control Hanater

*Bro:car

Sr O0AlM 0 ao' 4100 AA$s COMPAdNY
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{RO{IM ANP• IlAAS COVI•'A{N•Y

Customer Specifications for Amberlite IRP-8:, (Polacrilin Potassium NF)

minimum Haximum

Lose On Drying -- 302

Particle Size
Retained on #100 Sieve (U.S. Standard) 12
Retained on #200 Sieve (U.S. Standard) - 302

PotaesiLM as PoL,1saiM Sulfate 466 562

Sod iu -- 0.22

Heavy Metals - 20 ppm

Iron 10n ppm

*Ar senic - 3 ppm

Note- These specifications are consistent with the compendial
specifications as presented in USPXX/NF XV, Supplement 3.

*Rohm and aass Company does not analyze Anberlite IRI-88 routinely for arsenic.
A great deal of historical data shows that there i'i essentially no arsenic In
this product.

Boris Guthza4hI, PhD.
Ouality Control Manager

FG:car
June 10, 1962
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The University of Iowa
S Io* C,. *owl 52242 :.Approval for Shipment Form

College of Pt.armemy
S Depmflmenl of Phatmaecuuloai Seial

(313) 3534520 lad

APPROVAL FOR SHIPMNT FORK

Product Name': FLA O FOR WR-IBO.4l)9

Lot Numbers WRA-11-02283

Container &,. tat 7 dram Amber Glass Vials

Dosage For, i Tablets

Acceptable Contalnert 42

Rejects: 0

Total Units Shipped: 42 a 24

Date Shipped: 29 March 1983

Name and Address of Receivar:

nr? MT'.ar z F1 rila. t r

... _._. 01ý Arklmyt XI, X-. ,,I nf ltZ ,-aRh

Approval of Shipment by: ,____ __.......
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Product Release Fot~m
Pharmaceutical Services University of Iowa
College of Pharmacy Iowa City, Iowa

PRODUCT RELEA63E FORM Part A

Product: W180,409-&EH~O. , .p. alp

Lot No.: ML-11-02283______

Batch Size.- 2g0.000 tablets

Date Received by Warehouse: ______________________-

Quantitz Size

Warehouse: Place this producc in quarantinu. Please match this form with the
release form before placing the product ii. use.

Part A remaiuu with product until releaaadd.

(Detach along dotted line)

PRODUCT RELEASE FORM Part B

Part B remains with Quality Control Department Analysis Sheets

Product: W~4,U9H0 Placebo tablets

Lot No.: WRA-ll-OZ283

Batch Size: 20,000 tablets

Warehouse: Please ( 91ace this product and came~ Irom

Signature:

Date Released: ______
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Appendix III

Manufacturing Formula 2or Tablet Coating Solution for
WRI80,409.H 3•40 250 mg Tablets (Lot WRA-10-02283) and
Matching Placebos (Lot WRA-II-02283).



Co~ating Formula

COATING PAPAMIITEfl BATCHI PECOR.D

"at ing Typ~e - *eNaHpmetc:9ýt

soi~ds Cw/w) lt,4.L'_ _ te t_

Glutton Neater on -_____tamp setting______

&use ::atre 0a-f--- n fettlngot rouse I ___ Pausea 2

sonofteting solution used (kg) D ate Coated ~I~71
autionsat orpeeial Instructional

.Ing formulas

KATERIAL I v/V CRA.4 LOT CO?4TROL W 1. D.ATZ



Polymer Solution for Solvent Film Coating

CAIII% I rwioris film0 #~s wit lot~ m0)et iiiol ut Jnhnlubr..,,a fun In a Wei

v.,-nt ibeted arvea, sviiy from ( iiemea or bii-prks.

Uneiversity of laws College of Pharmac~y

Polymer lolut ion for lo'vont Film Coating

Contractor _______________________ Produc

rontral 0 latch 1111in .1 k Date prepaes 3ol 1ý

Add to a clean stainless steel container

solvent 1 1',000 kg.

Now Nat'l Lot #I M-QT-hi9-Ct~lQ

Contriul #I =W -0~32i Olt. ate: 3-11-fT
2OP it 5-715'

Ae',d Ia _____________ Chocked ky: _____

Solvea t II*...... kg.

tolvente _________Lk_-_P__-,_A________

Mfrt ... k Lot 0: S.7, d

Raw )¶a:'l Lot Ga M-01-011?-021

Can tro 1a 1 -07 -Q I gap. Datet I

Added by: 4i~ Chocked b¶1_______

SoventII U0kg

Solveintt a

lwNat'lLo

Control it It_________ _____________

Addedby...--



1 11-3

fi - liii1 I . 1 ':

Add I" rmml . n r Iw il• . -lin. I -,I
Mi'',l R Ittartad: .1rg ,d rim -

Polymeor i ________ kg,

Polymer Ilot

Raw Nat'l Lot It 0 7 1" (1

Contrel #i KIA- Icl-Ot , p. Date 10-724-23

Added bilt Checked bpiy

Polymer t iti8,

fro 14_P,••_...._____ _ Lot It G~ gr_
law Nat'l Lot di rj-O.0 -all-=_._

Control it •",)31 . , tul. D=til ___31 ....___top.

KDP of

Adds; join Chocked byt m

Ade I b, : __________ _________ _#

Raw Nlat'l Lot It P--14 0"

control.0 at9:116 imp. Date& /03.)?

Added by: _ Chocked byi __

Additional Nin ielring Material kg.

law t Nat'l tot

Control. It ____- ___- ___ tel o - _-_ __.. ..

U•P 9:•lt•.

Added byi Checked by. .... ..

* on**t '''o* .i4... . . ', 4 mt' 4 * ,.

. 4
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A.4fIt I1.1%.0 hun.Caluff"An Malt rim)-- Q i

atml Lo 0

.1 ~ ~ ~ ~ ~ ~ s MMu until1 ........~f/an~t 5~~fhO i 5gem

Cahnt ealse h eiie me 1lo the. Datlutsi~~mim t e

'Added by hokd y

'Is "

4K

Mi6ni la *os*/a o*sseso ofr d

.............................
....................................................... *..8*.**' .
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% I I 1'' I,% 1 5la -NeI .WI rh I SI 1 0 0A lA I i I Of t 0 11,I*FsI-nb PDA In Ai w -IS

VI-,stlisted atom, iway IFilms Ii.#N% a nd hI-drom.

University of love college of Pharmuip

Coating 11"aponsion for Seiwogs File Coati"@

"is the Color Concentratae sluspension withs a hish shear amior for III 6inutes

mixcing startedl la~P~ gAped 3P

k ~~oye _________________ lomwla solvent____CotingI

$st fLet ft OK

low MatriaLo_1_1 __4_1___9-__ý

Control #I H ý4- -'&1 I42to.Dae

Added bY_______________ Chocked bytkg

Additional 4ste'll 41 , s

Wa4ter al L__________

Saw 4&t') Lot 0i-

'tantrol V ~ 940~.- Date 2

Ad ded _____________ Checked by,___________

Mixu for 13 minutes.

minied Slipped, ____________

rivd



Temperature-Time Spr.aing Curv'es
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Da•a Sheets for Specificatlons of Ingredients
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"Methylene Chlorldu, AR Grade, Baker, Lot 209624

PS # M-030-018-030

Identlifcation Tests Passed

"b 311-033-016

6'b

6

!.U.

4
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Absolute Alcohol. USP, AAPER, Lot #811128

PS # H-031-018-031

Identification Test: Passed

11-033-017

(Certificate of analysis attached)



* AAPER ALCOHOL AND CHEMICAL COMPANY

i
CERTIFICATE OF ANALYSIS

ATTN: University of Iowa
"Purchasing Department

I Iowa City, Iowa 52242

ETHANOL PURE 200 PROOF

USP GR. -,
q

Lot #81H28 IT1
Customer's Order No. Y07991 A'

Date Shipped: 2-24-82

Ethyl Alcohol, Strength MAR02 1982 2000
Acidity, % 0.0022
Perranganate Time (min.) *'- V11VtA 15+
Non-Volatile, % Passed
Water solubility Passed
Water insolubles Passed
Amyl Alcohol & Carbonizables Passed
Fusel Oil Constituents Passed
Ketones, Isopropyl Alcohol and Tertiary

• Butyl Alcohol Passed
Aldehydes & other foreign organic subs. Paised "
Color, Pt-Co Passed

I Methanol Passed
Odor Passed
Suspended matter Passed

Date: 2-25-82
Analysis No, 1040

T. G. Mathew, Manager, Product Services

This is to certify that the 120 5 gallon drums (serial numbers 41554-
41689, 44660-44695, 44732-447791. Lot #81H28, and 30 Cases of gallons
(serial numbers 57453-57482) of 200 proof Pure Ethanol, tax-free Wset
USP Specifications.

sj
P. B

* P.O. Born 43043 * Loulmvflle, Ky. 40243 Toleph~one 50W2/4$)065
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Hydroxypropyl methylce.lulose, USp. Shln-Etsu, Lot 51-816

PS ; 052-17-052

Zdentification Testi Passed

s%-101-084

(Certi.,.cate of analysis attached)
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1- inIt . NvsYf#ItsNV 00

StitilV1IR1 l'1TY OF' CMA

P.O. No. V011561

CgflgTXCATE rAAW...4DpC(M eS

1CARTON GROSS 2? U111. ORM? 10 KILOS

Su~m1041n ze~nfleaIndtuistry Co., Ltde
oftA J1414111 0.1, I4CMOUI @MIMAGNS, CNIVOCA 4U. MUMs

b444Nth41A rOgYO JOPAN. . . NwUwrsw

Analytical CorlIfhA681 0( Phabuim-Aml 415
(Hyd~uynPVI M11hvleffulobal~

Quantity .10 )iLlum

white ptawkier

0d none

Solution (2% in water) priatial

SolutioA j2% in 15S 45 pracicia5lly
CfCII5 CAleahoI) clear

Wtdi~fl0Uimo tes page

"Voita~y (216 at 201C) Ci) 1.

Loss an dryins g 2.4

Resdmv an Ignlitionl() 01

Hydemwy ptopoxyl saintent (0), 1.4 -
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Ethyl Cellulose, N.F., Hercules, Lot 63900

PS # M-020-018-020

Identification Test: Passed

11-033-006

(Certificate of analysis atteched)

'pl
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I I44RCULUS INCOr,,aOI ATLUo )IDih'

ANALYSIS REPORT

ETHYL CELLULO11 N,.P_

Collele of Pharmacy On
14wo City, IA 31242

L --

• --- - - I q -RKPLACEIT515I//B
Humber Net met acp. Visaosity I

Tp Lot, Containers Eaah Weight (S3 solida moLture

M10 63900 1 so so $60 .7

&PWF &A'ob? Ak I P AS Nil 4u44,MII ,Wlt 41TA Vft l&"ft W I P)" dS

jhb My Alt #A MAW 0 AUII t 09 9 M( BUAI• A PIFWAI1 AMt,. M 4'S*rVA.Ll MAN5 AaVD
9g00fl0 Of &AL V A DIS•S&0 i M5LNME , rdat 9 Va I' Mi 816kM iAiMVUL IMW•WMI

v*4acar.U (W115115 ?MmjVAB

NOTEM The above lots comply &lto with ,;ur.-Ont National rormulary
specifioations On the basis of manufe•turing process validation
etudies and in-process controle with respect to the followinge
(1) Substituent Alsay - minimum 44.0% - nmaxmum 51.0% oa hthoayl,

groups after drying.
(2) identification tests A and a of current monograph.
(3) ResLdue on ignLtion not more than 0.41 (&a Na2804).

.um e: a.,-,est
man. ~~~ 4" oo .o
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Triacetin Food Grade, Tennessee Eastman, Lot 81-2-10-21-81

PS # M-074-017-074

Identification Teat: Paesed

BB-101-106

(Certificate of analysis attached)

II
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October 29, 1981

University of Iowa Product Triacetin Food Grade
College of Pharmacy ECPu Order No. 11167600
Pharmaceutical Service Division Cust Order No. V87068
Iowa City, loaw 52242 Shippm:ng Date 10-21-81

Shipping Cont I Drum
Attention: Mr. John 3ordan

Gentlemen:

The analysis of the Triacetin Food Grade that we shipped to you is am follows:

TEC Sales
Propeta Spec, Limits nlyish

Assay as 't'riacatin MmH. 98.5Z 99.43
Refractive Index 250 C 1.429-1.431 1.4300
Specific Gravity, 25/250 C 1.154-1.158 1.155
Acidity To Pass Test Passes
Arsenic (ai As) Max. 3 ppm 4.3
Heavy Metals (as Pb) Max. 10 ppm .0m
Unsaturated Compounds To Pass Test Passes
Water Max. 0.2Z .11

Yours very truly,

Quality Acsurance
Acid Divistion

mrd

TENNESSEE EASTMAN COMPANY * KINGSPORT, TENNESSEE 37662 * 615 246-2111
.4 DO'sSon of Eastman Kovsk ComDany
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Opaspray, Formulation # K-1-3335-A, Lot 40630, ColO.cOn

PS # M-964-017-964

Identification Test: Phy•ical inspection

Passed
HHt-023-100

i (Certificate of analysis attached)

'i.)

i '

p .

•. ....



('0 0I 14C.("N IN C'()iil1i)RAI . , ., • .,: , .. . *. ."; *,,,

QUALITY CONTHOL REPOHT

PRODUCT NAME:

FORMULATION-~- -

BATCH NO.: -4 c

COLOR:

S

TRISTIMULUS DATA: X Y Z

COLOR DIFFERENCE.2. ( 2..
SPECIFIC GRAVITY. ; ,

OTHER

Approved by:,L t
Oat_

ORIGINAL ,.

S.....,'.... :....'.. ..,... ,.''..... .',.,.......,.-...,.•............... ..... .. .... . .
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QUARTERLY REPORT NUMBER 15

Coating of 250 Mg WR142,410.HCl (Lot AS) Tablets
and Formulation and Production of Matching Placebos

Submitted by:

John L. Lach
Douglas R. Flanagan

Lloyd E. Matheson, Jr.

July, 1983

Supported by:
U.S. Army Medical Research and Development Command

Fort Detrick
Frederick, Maryland 21701-5012

Contract DAMDT7-79-C-9136

College of Pharmacy
University of Iowa

Iowa City, Iowa 52242

Distribution limited to U.S Government agencies only for
contract or performance evaluation; July, 1983. Other
requests for this document must be referred to the Commander,
U.S. Amy Medical Research and Development Command (ATTN:
SGR.D-RMS) Fort Detrick, Frederick, Maryland 21701-5012

The findings in this report are not to be construed as an
Official Department of the Army position unless so designated
by other authorized documents.
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RESUME' OF PROGRESS

Capsules have been prepared which contain '4C-labelled
WRI71,669.HCl in combination with polyvinylpyrrolidone (PVP)
in either a physical mixture or coprecipitate in a 1:3 ratio.
These capsules were produced individually by hand for use in
an in vivo dog study conducted by WRAIR.

Work has begun on the development of liposomes containing
formycin B, 5'-monophosphate. Since this agent is expensive,
initial development has been carried out on the structurally
similar, but less expensive, inosine monophosphate. Percent
entrapment and leakage from the liposome have been studied.

SIn addition, work is proceeding on the development of a
stability-indicating high pressure liquid chromatographic
assay for WR249,943 (OM'-4), an oxime with potential use as
a nerve gas antidote. In the near future stability studies
will be started on this compound.
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Objective

The objectives of this work were: 1) to coat existing
250 mg tablets of WR142,490.HCl (Lot AS) supplied by WRAIR
and manufactured earlier by Lafayette Pharmacal, Inc. (Lot
E-598) and 2) to formulate and produce matching placebo
tablets.

Summary

The activ" 250 mg WR142,490.HCl tablets were coated and
matching placebos were formulated and manufactured as described
in the batch records.

The weight variation test for the 20 coated active tablets
(Lot WRA-12-04013) showed an average weight of 567 mg per tablet
with a range from 533 to 580 mg per tablet. The weight variaticn
test for 20 uncoated placebo tablets showed an average weight of
563 mg per tablet with a range from S53 to 573 mg. Weight varia-
tion of the coated placebo tablets (Lot WRA-13-04013) showed an
average weight of 585 mg per tablet with a range of 575 to 59; mg.
USP requirements were met.

Content uniformity was not carried out on the active WR142,
490-HCI tablets since these had been previously tested by Lafayette
Pharmacal, Inc. (1). No drug was detected by UV spectrophotometry
in the placebo tablets (Lot WRA-13-04013). USP requirements were
met.

Disintegration tests carried out on the record active WR142,
490.HCI tablets yielded a time of 4 minutes and 55 seconds for
six tablets. This compares to 6.8 minutes for the uncoated
tablets as determined by Lafayette Pharmacal, Inc. when these
tablets were originally manufactured. Disintegration testing
of six placebo tablets yielded a time of 13 minutes.

Dissolution testing carried out on six coated active tablets
produced an average percentage of drug dissolved in 60 minutes
of 26.8 t 2.9 (range 22.1 - 29.8%). This compares favorably
with a value of 22.4% dissolved in 60 minutes determined pre-
viously by Lafayette Pharmacal on the uncoated tablets (1).

Methodology

Formulation ingredients

Identification tests were carried out on formulation ingre-
dients according to compendial requirements and are reported in
Appendices I and Ill. Certificates of analysis are included.
All materialo were correct.

-. . *.t * 4 *. , *
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Manufacturing Procedure

The coating solution was prepared by placing 5.4 Kg of Water
for Injection, USP, into a stainless steel container. To this
0.546 Kg of hydroxyrropyl methylcellulose, USP and .054 Kg of
polyethylene glycol 400, N.F. were added with mixing. Mixing
continued for two hours until a clear, uniform solution was
obtained. The container was closed and allowed to stand for
one hour before use. The active and placebo tablets were
film coated using a Freund Model HCT-48 Hi-Coater. The
temperature-time curves for the coating process are included
in Appendix I.

The matching placebo tablets (WRA-13-04013) were produced
by mixing 4.21 Kg of anhydrous lactose, uSP; 0.60 Kg of Avicel
PH 101; and 0.55 Kg of Sta-Rx 1500 in a V-Blender for 10 minutes
0.055 Kg of magnesium stearate was added and blending continued
for 5 minutes. Subsequently, 0.110 Kg of talc was added and
mixing conztinued for 5 minutes. The tablets were punched on a
Manisty single punch tablet machine using a 7/16 inch standard
concave punch and die sent. Procedures are described in detail
in Appendix 11I.

The active 250 mg WR142,490.HC1 tablets (Lot AS) supplied
by WRAIR and manufactured by Lafayette Pharmacal (Lot E-598)
were coated using the same batch of colorless coating solution
used to coat the placebo tablets.

USP Methods and Requirements

The weight variation test for uncoated tablets is described
in USP XX (1). Twenty tablets must be individually weighed and
the individual weights of not more than two tablets can differ
from the average weight by not more than 5% for tablets weighing
more than 324 mg. No single tablet can differ by more than 10%.
This test was conducted on coated active and coated and uncoated
placebo tablets using a Mettler H51AR semimicro balance according
to the USP XX requirements. Coated tablets are exempt from USP
weight variation specifications.

The disintegration test for tablets is described in USP XX
(1). Six coated tablets from both the active and placebo lots
were tested using 900 cc of distilled water for the placebo
tablets and 900 cc of simulated gastric fluid for the active
tablets as the medium at a temperature of 370C.

The dissolution test for tablets is described in USP XX
(1). Six coated tablets (WRA-12-04013) were tested using
dissolution -pparatus number one, 900 ml of 0.1 N HUi, a
temperature of 370C and a rotational ipeed of 50 rpm.
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Results

Weight Variation Test

The weight variation test for the 2C -,ated active tablets
(Lot WRA-12-04013) showed an average weigi. of 567 mg per tablet
with a range from 533 to 580 mg per tablet. The data are shown
in Appendix 1I, p. 11-2. The weight variation test for 20 uncoated
placebo tablets showed an average weight of S3 mg per tablet
with a range from 553 to 573 mg. The data are shown in Appendix
III, p. 111-5. Weight variation of the coated placebo tablets (Lot
WRA-13-04013) showed an average weight of 58S mg per tablet
with a range of 575 to 596 mg. The data are shown in Appendix

Content Unifwrmity

Content uniformity was not carried out on the active WR142,
490.HCl tablets since these had been previously tested by Lafayette
Pharmacal, Inc. (1). No drug was detected by UV spectrophotometry
in the placebo tablets (Lot WRA-13-04013).

Disintearation Test

Disintegration tests carried out on the coated active WR142,
490.HC1 tablets yielded 4 minutes and 55 seconds for six tablets.
This compares to 6.8 minutes for the uncoated tablets am determined
by Lafayette Pharmacal, Inc. when these tablets were originally
manufactured (1). Disintegration testing of six placebo tablets
yielded a time of 13 minutes.

Dissolution Test

Dissolution testing carried out on six coated active tablets
produced an average perce:tage of drug dissolved in 60 minutes of
26.8 1 2.9 (range 22.1 - 29.8%). Data are shown in Appendix I1,
p. 11-4. This compares favorably with a 1,alue of 22.4% in 60 minutes
determined previously by Lafayette Pharmacal on the uncoated tab-
lets (1).

Batch Size

The number of active tablets coated was 5775 (L't WRA-12-
04013). The number of placebo tablets produced in Lot WRA-13-
04013 was 10,000 with a yield of 9325.

Packaging

A rEI Versacount Tablet Counter was used to place 25 tablets
into each 7 dram amber glass vial. The void space was filled
with Rayon pharmaceutical coil.

Labels

Labels were prepared as per instructions and are shown
in Appendix II, p. II-i and Appendix 111, p. 1ll-1.
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Conclusions

The active and placebo tablets meet all compendial require-
ments for tablets

Reference.

1. The United States Pharmacopeia, XX (1980).

• I I I I I I I II I
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Apperdix I

Manufacturing Formula for Tablet Coating Solution for
WR142,4?f.HCI 250 Mg Tablets (Lot WRA-12-04013) and
Matching Placebos (Lot WRA-13-04013).

\ .
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(Certiftcate of Analysts atta4hed)

I/

I. e 0% . l • " o % I • * • • ' * ,• •• O •* • . a .* ° ." .. ° *J- ._ -- * *
.' * , .'.'....-...,,.'',;. "..' •,.* * .. * . *,• •..-*,t .• ,..4.,,s-s.,.•-" ,,*,;.lLd.



SI Z-9

DOW CHEMICAL U.S.A.

PMT OFFM• Bo IO II|
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John Lach, Ph.D.
University of Iowa
College of Pharmacy
Iowa City, losa 52240

Dear Dr. Lach:

Enclosed are the analytical reports for Methocel® E-5 Premium, .
lot 0-2432, which was lent to you earlier. I hope the material
was satisfactory for your experimnts.

Sincerely,

Ken Bassler, Ph.D.
Sr. Research Pharmacist
Industrial Pharmacy
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Appendix II

Quality Control Tests for Coated WR142,490.HCI 250 Mg
Tablets (Lot WRA-12-04013).
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The University of Iowa
lowo Oily. Iows 12242

C.•dog o# Paetemy

Oge~meIm of PlmOG&AGetl IeeWIee

U3t1 N JI,-4120 I..

WEIGHT VARIATION 07F FIISHID TABLETS

Product: WR 142,490 AS ACI Tablets (coated)

Lot No.: WRA-12-04013

NO. m,/Tablet Po. ,a/Tablet

1 562 11 563

2 567 12 575

3 570 13 577

4 565 14 565

5 576 15 557

6 371 16 533

7 370 17 573

a 565 16 580

9 368 19 567

10 568 20 574

Average veight: 567 ua.

Deviation from low (333 mE) w 6.0 X

Deviation from high (580 ml) a 2.3 X

Control Na.t WIA- 12 1-043

A,-
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The University of Iowa
Iowa CJy. Iowa $2242

Colege of PhanMoY
Dep0"Wnbnt of PhArmelloal Servie

(311) W.452

DISINTEGRATION TEST

Product: ?JR 142,490 AS Tablets

Loc No.: WRA-12-04013

Apparatus: USP XX, p. 958

Medium: 900 ml simulated gastric fluid

Temperature: 37 0 C.

Test: 4 minutes and 55 seconds

Control No.: WRA-122-053

O-rfeW-
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The University of Iowa
Iowa City. Iowa $2242

Oolege of Pirmeo
epaniment of Piamaduli"al kWa

(319) 3,3.4520*N

DISSOLUTION

Produce: WR 142,490 AS, 250 ug.
Lot No.,: WRA-12-04013

Apparacus: USP XX, dissolution appAratua 1, 1 . 959
Medium: 900 ml 0.1N HC1
Teoperaturej 37 t 0.•0 C.
Speed: 50 rpm
DiLj.:ton: 2 ml 10 a1 vith distilled vater

I. Time (min) 2 Dissolved
30 14•.66

60 29.84
90 41.07

It. Time (min) % Dissolved
30 9-11
60 22.06
90 31.70

1I1. Time (min) 2 Dissolved
30 11.75
60 26.54
90 38.16

IV. Time (mini Z Dissolved
30 12.02
60 29.49
90 36.05

V. Timie (mint) Dissolved
30 16,.
60 27.60
90 38.82

VI. Time (min) X Dissolved
30 a.8r5
60 25.36
90 38.96

Control No.: WRA-123-053
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APPROVAL FOR SI PIIT POR•

Product NMues WR142-490AS NCL 230 mm.

Lot Number: WRA-12-O0403

Coaotaiur Size: 25 tablets

"4 Dosage Form: Tablets

Acceptable Containers 23..., ,.' 23

Rejects: 0

Total Units Shipped: 2.1_?
fel

Date Shipped: 25 AOril 1983

Vame and Address of iecaivert

Dir. Larry Fleckenstein

Fore3t Glen Annex: IfldS 500; Brookville Rd.

4 % Valt~ir Reed Army Institute of Retearch

5ilvr. r Spring, HD 20910".

0*'' 4P9. Goeso"

6 ~Approv.al of ShI~pment bp. X . 2..-.

Y U
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JLManu.4cturir ni u~ ' Z-z't : srtr::! Tests :n
WR142,490.HCl. Pliceco TaL;ets (..tWRA-13-04.)1.3).



.,yof Iowa College 0( Pharmacy u'.
Ifiri CI IWNUFACTURING FORMULA

CAN Am "ok 0664

SW.S &A..Su la lt~~
01401 1 eqint'uad 4%41 _______________________ 0'

Of cUi a led) Whblis lo

33&I T4 41sts per ink VI&I ~ Ono & In"
asad Rd ~ too"I

* ~ ~ ~ ~ ~ ~ o am~ N!C~* TbLmWT1T1I

U~t MO_ _ __a 0110W on ý Ws4

.4MW Ps Woo

Pooei~egtb~gC~a~

WAIU M~ M EVY



Falls ___ of _ .page#

PrdueI ..... jusb~ YUklai M.. W tO. ____~

Iatigh Iltic - -_ __ __ __ __ Csl.&i'

Cautioe or Speoltal Immitmils

-~ I I

1. ai Mrm...10..... .... .... .... ...

3. W sh Sa-pl 150. A



111-3

pPIwdoe. ?ls sb"tab lets to? We ~ j~~ 1-62~sN.

Saltkh lineI~o-- - Semiuel ft. bAI.Of~
cealtuu or pea eah4ia



The University of Iowa
IOwa COi9. Iowa 112242

D(310) 33 
loomphIuWl

ZN-PROCIII CONTROL

Produati Plasebo Tablet for wIt 142,490 HCI

Lot No.i WRA-13-04013

QuanitLtetve Analysatl WR 142,490 MCI vusat deeoged

Contro l No.- WRA-053-133
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The University of Iowa
Iowa r,,r. 1owe 52;42

",Ie#"e of Phanw"My

13t1) 310.4MG 6~

WRIGHT VAIKATION OF ?ZNZSIID VAIIZTI (Uncoated)

Lot No.1 WRA-13-04013

No. mI/Tablet mi ma/Tablet

1 567 11 564

2 566 12 560

3 570 13 570

4 555 14 565

5 570 15 566

6 560 16 559

7 565 17 553

8 553 18 555

9 573 19 560

10 570 20 562

Average weight: 563 us/Tablet

Deviation from low (553 as) a 1.82

..eviation from high (573 ms) u 1.72

Control No.: WRA-130-043

.................................................
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The University of Iowa
lows City, Icwa $2241

Cadleg of P9uMMWY

(213) M04U 1 1lip

WEIGH? VARIATION OF MNISHID TABLSTS (COATED)

Producet Placebo tablets for WI 142,490 NCI

Lot No.i WRA-13-04013

No, na/Tablet Ko. mn/?ab lt

1 590 11 571

2 580 12 592

3 575 13 579

4 586 14 583

5 587 is 535

6 580 16 590

7 583 17 596

8 579 18 579

9 584 19 591

10 568 20 587

Averale velght: 585 mg/Tablet

Deviation from low (575 ug) w 1.7%

Deviation from hilh (596 ug) a 1.92

Control No. VRA-131-043
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Produce: Plaicebo Tabl.e: for URt 142,I.90 Nd. (Coated)

Lot No... WRA-1t3-0,0 13

Ned~ui: 900 .1 diat~lled water

Temperature:t 37°0C,

Apparatus: US? XX, p. 558

TLme: 13 ulnuc~ee

Control tIo., WRA-132-053
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The University of Iowa
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Lactose U.S.P. Anhydrous, Lot I INY09

PS 1 14819-016-810

Identificaelon Teat: Passed
AA-071-007

(CertLfLascu of Analysis Attached)
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CUsTOmER, UNIVERSITY OF IOMA a 49 19

ADDRESS PURCHASING DEPT
IOWo CITY IONA 352242

aTTN PURCHASING

PROoUcr LACTOSE UISP. ANHYDROUS DIRECT TrALETING
DATE SNIPPED'

L.or NO. I NF0. NUMBER OF DRUMS 3
CUSTOMER ORDER NOJ- 7/ INVdOICE NO

'E¢L T.s OFr ASSAY WHERE APPLICABLE TO PROOUCT SHIPPED:

CHEMICAL.'PHYSICAL .MICROS IOL 061 CAL

SOLL/1L TY........... PASS STAND. PLATE COUNT.,,,'J0Od,"RsR
mOISTLE 'i .s... 9R 54 - 0 54 THERMOPNILE COUNT ..
$N ;. . ... 9032 COL IFORM ............ NEcrTI UE

H(,4V ME•r•LS .. PPM SAL MONELL ........ NEGATIVE
:ZPEC:IFI: rOTATION . 5.. 3. 3 MOLD .

T, . ....... PASS
PH ClO" SLO.L . 4.1 - 4.8

.4LCOOZL SOL. RE.IOL'E 2. F7

This copy for your files
U H L .., ,. , 90o, . 1" a

0s4TE 6,12411.981

SHEFFIELD PRODUCTS, BOX 39., MEMPNISo TE"N. 39190 KRAFT INC.
r umwjzANDrm &&A NZN m e owes &*o

"the int'oredfion hereoin is true & accurste ao the beat of our knoiulEfie.
fauever, both 4he ntformation A Product are offered uilhout uarranfv Or
ruarantee as to and s$pecifie use, Nodhinv herein shall be consirued as
i re:ommenda#ion to use any Product In violati on of any opsteni richid.
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The University of Iowa
Iowa City. Iowa 52242

Coelege of Phamaoy

Oep•umon t Phaomfo4lmatld

(316) 343-4M2

Av.cea, PH 101, FMC, Lot 1301

PS 0 M988-117-988

Zdentilecation Test: Passed

NH-023- 124

(Certl•.cate of Analysia Attached)
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FMC CORPORATION

Food & Pharmaceutical Products DIvvilon

1301 O81,Lown Road

Newark, Delaware 19711

PRODUCT OUALITYCONTROL REPORT

PRODUCT; AV162L PH-10 LOT N0:1301
Hicrocrystalline Cellulose, N.o. DATE ;1/10/83

Identification Conf4orms to NF XV

Loss an Drying, Z 3.6 - 4.1

Heavy Metals, ppm <10

Residue on Ignition, ppa 45

Watar Soluble Substenceos a&/S& 4.5

Parcicle Size, WT. X + 60 mesh (0.1

WT. Z + 200 mash 15 - 23

pH 6.1

Augay, Z cullulasa 98.8

S~arclh TCsc negative

Ratainod on a %croon having 37 un openings, Vt. X ,5

-dontirication pasmam

I. 3. Vorts
Quality Control Manager
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Th,. Ur!versity of Iowa
loe City, Iow@ $2242

College of Phaitmacy
Depabtment of Pharmacuc;tu 80vto4e

Sta-Rx 1500 Starch, Lot No.a 905029

PS # M275-016-275

Identif.cation Test: Paas4d
W-060-06 1

(Certificate of Anslyala Attached)

,77gi ,
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COLORCO*N sNmic7iA 17 N, GAL, ST MCC?. INOIANAPOLIS . INOIANA 46211

STA-RX 1509 STARCH PROTOCOL

BATCH NO: 9o50o2
DATE OF REPORT

ANALYTICAL DATA:

Loss on drying____ /___ __
Residue on ignition o.12%
Iron_ _O.__ _pH
Oxidizing substances_-..___
Sulfur Dioxide_ _ _ _ _ _

Microbial Limits:
Standard Plate Count, per g le ,to
Mold, per g .10
Yeast, per g .IO
Salmonella___

Pspudomonas Aeruginosa_. .... _ _
Coagulase Positive
Staphylococcus Species J

Screen Analysis:
"On U.S. No: 8, %_ __ __ (.C
On U.S. No: 40, %_ _ _ _ _ _ .OI
Through U.S. No:100, __,

Cold Water Solubles, % d.s.b._ _ _.

APPROVED FOR SHIiiIENT BY
-COL-ORCON, INC.-

V I



The University of Iowa
Iowa C4t, Iow$ 52242

D@0aM*R1Of PhelrAmUmcal SO.•

(31I) 35,3-4MO•ll
Magnesium Stearste, H.S., Kallinckrodt Lot KNSZ

PS # M 364-017-364

Identification Test: Passed
OD-02-096

(Certificate of Analysis Attached)

, , ... ". ............ ""..... ..... ""...."



Mallinckrodt, Inc.
PARIS OY-PASS a PO OA M * ," 4', 1 ,

ITEM - MAGNESZIU1 STEALRATZ NP CODE 2256

LOT KJ'SZ

TESTS P r SULTS

Identificatlon Passes tecst.

Loae on drying 3.647

Lead (Pb) loss than 11.00OtZ
/

Assay (MgC) 7.712

Sidve test US Standard 1325 Me.m 99.6% rhru

It im, lw rvhy ;,:riii i t• h-at 0 w. alw)vl, i fl'* ie I |! ,| L ,•
ii it)•,L hrty iL&I •' alJth.i LL,.' .de. - Ii 'p h ,Lea

Ted Dubawski .
Mtnager QualiLty Contrul
Mullinckrodc, Inc.
ParLt, Kei.tuckv

.s 7-8-82

I ' t

I • I I ! I



'The University of Iowa
1408 Coy 1o"A $2242

Coilege Of Pt lcy
OW"arMlem of Ph~WM1eouUh S3Wv6M

(213) 238 ,

Talc US, Lot 0 491-C

PS 0 H868-017-d6S

Zdentificatlon Test: Passed
H1R-122-004

(Certificate of Analysis Attached)

T~iS•
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Cyprus Industnal Minerals Company Ai nug, MAW ThX (9101 W•3.5•?
Talc Division Las Ipb C&Vkwft oIw

0lshMwO 31 44MO

•OlY 61315-RARICK
U 491-G

* ~ .,002-20590

0 

-

-

Tbompso& %rd Chemical Company
4330 Geraldlj,. ".venue
St. Louis, UVi. .&irl 63115

Gentlemen:

We certity that Supreme USP/Supreme USP Dense, Lot
Number 491-0, shipped to you on your purchase order

______,__ meets or exceeds the specifications

for USP Talc. A copy of these *pe©cficationo Is

attacbed. We also certify that this material Is

free of any detectable asbestos au measured by Z-Ray

Dtffraction t"choiques.

Sincerely,

C. R. Uoebus
Vice President
Technical Services

CR)i : me

Attachment

CC: JS7
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U. S. PHAFMILVEIA XVIII

TALC

Tale is a native, h~roim =mieeium silicate, scrotime Cotaining A ZM~ll
proportion of Lluminw silicate.

Description-, Very fine, whilte or gaylab white, cryitalline pwde. Is
uctucs,' aderes readily to the Wa and is free fran lrIttn..s.

Identification-M-i 500 ng, with about 20 mg. of hydmun sodium carbonate
and 2 C. of mnhydzrwx potassiun carbonate, and heat the InJxtIur in a platinuml
crucible until fusion is mlet. Cool, and transfer the fused mixture To
a dish or beaker with ths aid of aout 50 l. of bot water. Add bydrochloric
acid to the liquid until effervescence ceauses, then add 10 al. mom of the
acid. and evaporate the ft'tum an a stsam bath to dr-aem. Cool. KU 20 ml.
of water, boil snd filter the mixtwv: an Inoluble reidwe of silica wU.ilU.
Disso1ve i~n the filtrate about 2 S. of *ionaiiw chloride, and aft 3 ii. of
aucn.ia T.S. Filter if neemssar7, and add sodium ;Ai-phato T.S. to the
filtrate: a wtLite, crystalline precipitate of moieslmw *rlmaniu DGhOshate
Separates.
Lass on Ignition-Weighat accu'ately about 1 g. and ignite at red heat* tn
constant weiht: it loses not mor3 than 5 percet of its wigt.

Acid-soluble iubstuiiex-Migwt 1.00 g. with 20 ml. of diluted hydrod loric
acid at 50° for 15 minutes. add water to restore the original volue. nux
and filter. To 10 ml. of the filtrate add 1 W. of diluted sulfuric acid,
evap)orate to dryness, and Ignite to coartant weigt- the might of the
resdue does not exceed 10 mg. (2 permn t as sualfate).

Re•-tion and soluble suabstano--Boil 10 C. with 50 ml. of water for 30
munutes, adding water fran tim to t1m to r.±:ntLan apprco1Jyately thl original
v•v•xe, and filter. 7Tw filtrate in neutral to lit•m paper. Evaorate ane-
ha ( of the filtrate to dryr•ns; and dry at 1030 for 1 hour: the welght of
the re~sidu.e does not exceed 5 as. (0.1 percent).
Water-soluble £ron---ellitly acidify with hydrochloric ai.d the remuining
hal! of the filtrate btained in the tast for Reaction and soluble msbettancn.
and ad~d 1 nil. of potassiumi ferrocyanide T.S.: the liquid dos not acquire a
blu, color.

P>=Xkagng and stora.e-Preserve in well-closed owtainers.

CA".1 Y: Dusting podr.

" i.e. 8000 * 2507.

Cy RUS
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Tho University of Iowa
'w CdJy Iowa $fl42

Cea~ql P Pnumaey/

(21nwv aaa. Ph'S,., ler

APPItMAL F1O- SUIP)MT PORN

Product Ha:m PLACESO FOR WRI42i.9o-As MICL

Lot Nuaber: WRA-3.-04013

Container Size; 25 tablets

Dos4ge Form: Tablets

Acceptable Containerl 360

Rejects: 0

Total Units Shippedt 360

Date Shipped: 25 ApriL 1983

,&me and Addrues of Receiver:

',r. Lar'r' Fl*eckono!: in

Fo'rest Glen Annex; Bldg 500: Brookville Rd.

WUjter Reed Army Institute of Research

SLiver Sprinq, hD 20910

ipproval of Shipwent
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rSTRIBUTIOS LIST

12 copies Director
Walter Reed Army institute of Research
Walter Reed Army Medical Center
ATT'i SGRD-UWZ-C
Washington# DC 20.,7-5100

4 copies Commander
US Army Medical Research and Development Conmand
ATTNi SGRD-RMS
Fort Detrick, Frederick, MaryLand 21701-5012

2 copies Defense Technical YoLormation Center (OTIC)
AvNi DTIC-DOAC
Cameron Station
Alezandria, VA 22304-6145

1 copy Dean
School of Medicine
Uniformed Services University of the

Health Sciences
4301 Jones Bridge Road
Oethesda. HD 20814-4799

1 copy Zommandant
Academy of Health Sciences, US Army
ATTNt AHS-CDM
Fort Sam Houston, TX 78234-6100


