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{ C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hesith Sarvice
)

N - Food and Orug Administretion
Rackville MD 20857

APRZ 6 20

Mr Gary D Dolch

Dr. Melvin K Spigetman

M. Jeffrey A. Staffa

Knoll Pharmaceutical Company
3000 Continental Drive North

Mt. Olive, NJ 07828-1234
Re: Docket No. ¥/N-U314/CP2

Dear Messrs. Dolch and Staffa and Dr. Spigcin;ah:

This responds to your citizen petition concerning Synthroid dated December 15, 1997, and
supplemented on Muy 29, 1998, November 17, 1992, and December 18, 2000. The agenoy has

relied on trade secret and confidential commercial information belonging to Knoll in preparing
its response. This information has been placed in 2 confidential appendix that will not be placed
in the public docket with this letter.

On August 14, 1097, the Food and Dmg Adminicirution (FDDA) published a Federal Register
notice armouncing that oraily administered levothyroxine sodium drug products are new drugs
and require approved applications as a condition of marketing (62 FR 43535) (1997 notice).'
While that notice announced FDA's conclusions about the currently marketed levothyroxine
sodium products as a cfass, it provided that if the manufacturer of a particular orally administered
drug product containing levothyroxine sodium contends that the drug product is not subject to
the new drug requirements of the Federal Food, Drug, and Cosmetic Act {the Act), this clamm
should be submitted in the form of a citizen petition under 21 CFR 10.30.

Your petition requests that FDA issuc an order determining that Syothroid brand orally
administered levothyroxine sodium USP is generally recognized as safe and effective (GRAS/E)
for the treatment of hypothyroidism® and for thyroid cancer’ within the meaning of section
201(p) of the Act (21 U.S.C. section 321(p)) and, therefore, not subject to regulation as

! The 1997 notice provided that manuficturers who were marketing levothyrexine sodium products on or
hefare August 14. 1997. could continue to market their products without approved applicanons until August 14,
2000. A subsequent Federal Register notice extended us date to August 14, 2001 (65 FR 24488; April 26, 2000).

2 Specifically, the petition requests GRAS/E status for Synthroid as “replacement or supplemental therapy
ia patients of any age or state {inchuding pregnancy) with hypothyroidism of any etiology except transient
hypothyroidism during the recovery phase of subacute thyroditis: prunary hypothyroidism resulting from thyroid
dvsfunction. prumary atrophy, or partial oc total absence of the thyroid gland, or from the effects of surpery,
radistion or dsugs, with or without the presence of goiter, including subclinical hypothyrmidixm; secondary
(pituitary) hypothyroidism; and tertiary (hypothalamic} hypothyroidizm™ (Petition at 1-2).

1 A supplement to the petition dated May 29, 1998, asked FDA (0 rule that Synthroid in GRAS/E “{a]s a

pituitary TSH suppressant in conjunction with surgery and/or radioactive iodme therapy in the management of
ditYerennated (papillary or follicular) carcinoma of the thyruid™ (Supplement at 2).
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a new drug. You ask FDA to rule that Synthroid may legally be marketed without an
approved application. You also ask that FDA waive the requirements of 21 CFR 314.126 for
adequate and well-controlled snidiex to the extent necessary to accept the studies submiued
with the petition as substantial evidence of effectiveness. ‘The 1997 notice stated that “no
currently marketed orally administered levothyruxine sodiumn product has been shown to
demonstrate consistent potency and stability and thus, no currently marketed orally
administared levothyroxine sodium product is generally recogmzed as safe and effective™ (62
FR 43535 at 4351R)  Ynu argue that this conclusion “misconceives the applicable law and is
factmally wrong as to Synthroid™ (Petition at 3).

For the reasons discussed below, your petition is denied.
1 FDA Has the Authority To Declare Synthroid a New Drug

Under section 201(p) of the Act, a drug product is classified as a new drug unless its
mamufacturer can show that (1) its composition is such that the drug product is “generally
recognized, among experts qualified by scientific training and experience to evaluate the safety
and effectiveness of drugs. as safe and cffective for use under the conditions prescribed,
recommended, or suggested in the labeling thereof™ and (2) it has “been used to u material
extent” and “for a material time under such conditions.” Based on our review ol available
evidence, you have not satisfied FDA that both of these conditions have been met for

Synthroid,

You argue that “section 201(p) of the FDCA [the Act] has to do with general recognition of
safety and efficacy, as demonstrated in published swdies, not with general recognition of
manufacturing quality” (Petition at 3). Iowever, the definition of “new drug” refers to drug
products, not active ingredients. Only drug products, not active ingredients, can be evaluated
under “the conditions of use . . . suggested in the labeling™ as the statute requires. Morteover,
there is nothing in the statutory definition of “new drug” at section 201({p) of the Act that limits
FDA's legitimate areas of inquiry to only certain kinds of information about a drug product’s
safety or effectiveness. Rather, as the Supreme Court held in Weinberger v. Bentex
Pharmaceuticals, Inc., 412 U.S. 645, 652 (1973), “the reach of scientific inquiry under both

§ 505(d) and § 201(p) is precisely the same.™ Just as § S0S(d)(3) requires FDA to refuse to
approve an application where “the methods used in, and the facilities and controls used for, the
manufacture, processing, and packing of such drug are inadequate to preserve its identity,
strength, quality, and purity,” so 100 can inadequate manufacturing and controls defeat a
drug’s GRAS/E status. Even if an active ingredient has been previously approved as safe and
effective In another drug product, a drug product is considered a “new drug” if the particular
formulation of active and inactive ingredients has not previously been approved or has not been
found to be GRAS/E. See Unrited States v. Generix Drug Corp., 460 U.S. 453 (1983) (holding
that “pew drug” refers to a finished drug product, not an active ingredient). Your suggestion
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that FDA is limited in determining if a drug product is 4 “new drug” to consulting published
studies for evidence of safety or effectivencss has no basis in law and is contrary to the broad
remedial purposes of the Act The definitinn nf “naw drmg” must be liberally construed in
order to effectuate the policy of the statute, which is the protection of public health and safety
(United States v. An Article of Drug . . . Bacto-Unidisk, 394 U.S. 784, 798 (1969)).
Furthermore, “Congress' exclusion of *generally recognized’ drug products from the definition
of 2 ‘new drug’ is 2 very narrow one . . . .~ (Premo Pharmaceutical Laboratories v. United
Statee, 629 F.2d 795, 802-803 (2d Cir. 1980)). See also “Positron Emission Tomography
Drug Products; Safety and Effectiveness of Certain PET Drugs for Specific Indications” (65
FR 12999, 13002; March 10, 2000) (Congress recognized that PET drugs are pew drugs
because variations in manufacmicing procedurcs can significantly affect identity, strength,

yuality, and purity).

You argue that “while FDA has ample authority to deal with stability, potency, and other
manufacmring issues under other sections of the Act, including section 501 and regulations
issued pursuant there1o, it lacks authority to import these issugs into the definition of ‘new
drug’™ (Petition at 3). This argument implies that because the FDA could bring an action
under the adulteration provision of the Act, and has in the past dealt with deficiencies in
current good mamufacturing practice for levothyroxine sodium products as 2 compliance
matter, it is precluded from bringing an action under the Act’s new drug provisions. To the
contrary, FDA is pot required to choose between finding current good manufacturing practice
violations and finding that a drug is a “new drug” that requires an approved application to be
Jegally marketed. As the court in United States v. Baxrer Healthcare Corp., 901 F.2d 1401
(1990) stated;

Much of Baxter's argument appears to rest on the inaccurate view that the courts
may not allow federal agenicies to use more rigorous methods of enforcement of
a statutory scheme when less rigorous methods would also he allowable under
the statute. The fact that some of FDA’s goals could be accomplished through
the enforcement of “good manufacturing practices” standards does not mean that
the FDA may not usc its authority under Section 507(2) [now scction 3057 . . . .
(901 F.2d at 1409)

See also United States v. Premo Pharmaceutical Labs, inc., 511 F. Supp. Y38, ¥76 (D.N.1.
1981) (holding that postmarketing enforcement tools are not an adequate substitute tor the drug
application review process in protecting public health).

Moreover, FDA's regulations make clear that a contention that a drug product is GRAS/E
under section 201(p) must be “supported by submission of the same quantity and quaiity of
scientific evidence that is required to obtain approval of an application” (21 CFR
314.200(e)(1)). Given this provision, just as a drug prwduct application must be supported by
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data showing consistency, potency, and stability, so must a contention that a drug product is
GRAS/E. See 21 U.S.C. 505(3)(3); 21 CFR 314.125(b)(1) {authorizing FDA 1o refuse to
approve an application where methods of manufacture, facilities and controls are inadequate to
preserve identity, strength, quality and punity).

The fact that the Agency issued its notice on a class-wide basis does not change the fact that it
is a particular formulation, not an active ingredient, for which an approved application or a
GRAS/E showing is required. FDA's notice stated the Agency’s willingness to rely on
published literature in place of clnucal swaies performed by Ui 3puLsUL to SUPPoLT onc
requirement for approval, but did not indicate that published literature alone would be
sufficient to support a finding that any particular product is safe and effective under the
conditions of use prescribed in its labeling. To the contrary, because the potency and stability
problem with levothyroxine sodium was found w0 be class-wide, the Agency adopted a
proccdnn: that addresses Wie prodlem 0a a clas» Ladis Ly Jeclariag that all orel levothyroxine
sodium drug products are new drugs that require approved applications to be legally marketed.
FDA’s class-wide approach, however, does not give companies license to establish the safety
and effectiveness of their drug products by showing the safety and effectiveness of the active
ingredient alone. Applications are approved for drug products, not for drug ingredients. A
company seeking to show thal a drug pruduct is GRAS/E cannet rcly solely on litorature
establishing the safety or effectiveness of its active ingredient. It must show that its product as
currently formulated is GRAS/E for the labeled indication. Given the documented history of
potency and stability problems, and the dangers of under- and over-dosing, a GRAS/E showing
for a levothyroxine sodiurn product would necessarily include a showing of consisient potency
and stabity. As discussed abuve, FDA has ample sutharity under the Act to take this
approach.

II. Synthroid Cannot Be Generally Recognized as Safe and Effective Because It Is of No
Fixed Composition

Although FDA has documented potency and stability problems for marketed levothyroxine
sodium products as a class, the difficulties in finding Synthroid to be GRAS/E are compounded
by the fact that jts formula has been changed numerous times throughout its marketing history.
A new drug is defined as a drug “the compusition of which is such that such druy is not
generany recognicod, annag experts qualiticd by scientific training and experience to avaluare
the safety and cffectiveness of drugs, as safe and effective for use under the conditions
prescribed, recommended or suggested in the labeling thereof . . . .” or which, if so
recognized “bas not . . . been used to a material extent vr for a material time™ (21 U.5.C.
321(p) (Emphasis added)). To be generally recognized as safe and effective, there must be
sUlDE Vuiniatcnt drug product for expearte to recognize Tn the cacs af Synthroid. there is no
such consistent product because the composition of Synthroid has been changed repeatedly.
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Synthroid tablets have been manufactured using an overage* of the active ingredient that
has ranged in size over the last 35 years. In addition to overage changes, FDA is aware of
scveral other changes made to the composition of Synthroid since 1981.°

. Synthroid was reformulated in 1981.
. In 1983, an excipient was added to the 50 microgram (mcg) tablet.

. In February 1989, the dye for the 112 mcg tabler was chuauged.

.’

. In August 1989, dyes for the 100 mcg tablet and the 300 meg tablet were changed.
. In 1991, an excipient was removed from the 50 mcg tablet.

In support of its characterization of Synthruid as the “quintessential ‘old drug,’” the petition
states that “the current Synthroid formulation has been fundamentally unchanged since 19827
(Petition at 13, emphasis added). However, twao formulations that are only basically the same
are not the same drug product. “[Tjhe composition of the drug is relevant to the determination
of new drug stams. Lt (s the partcular cumpwitive uf Ui drug which must bo generally
recognized as safe and effective in order to take the drug out of the stawte”™ (United States v.
An Article of Drug . . . Atropine Saifate, Na. CA3-85-1662-R (N.D. Texas, 1987), gff'd, 843
F.2d 860 (5th Cir. 1988)). Studies conducted on an old formulation have been held to be “an
inadequate basis for drawing conclusions™ about a subsequent formulation (Unired States v.
225 Cartons . . . iionnal, 871 F.2d 409, 414 (3cd Cir. 1989)). For this reason, FDA
regulations specify: “For an investigation to be considered adequate for approval of a new
drug, it is required that the test drug be standardized as to identity, strength, quality, purity,
and dosage form 1o give significance to the results of the investigations” (21 CFR 314.126(d)).
Because the formulation of Synthroid has been repeatedly changed, the published literature

* An overage is the umount of active ingredient above 100% of the product's Iabeled potency at the time
the finished product is tested for release, Such an overage is intended to campensate for potential kiss of active
ingredient by degradation while thie product is stored and thus permir an exteoded shelf life for a praduct with a
poor xabllity profile.

* These are the changes the Agency is aware ot through inspections and from documents subminted by the
manufacturer. Because manufacmrers of products marketed withowt appruved applications arc nog required to seck
permission to make formulation changes, there may he additional changes which have not been disclosed to the
Agency.

$ The petition alao states that “{tjhe only formulatinn change made [between 1982 and December 15,
1957] was the temporary replacement in one Syothroid strength of one of the excipients removed as part of the
1982 refarmulation; that excipient was again removed in 1991° {Petition footnate 94),
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submitted in support of Knoll’s petition is an inadequatc basis to deaw conclusions about the
potency and swability of its existing formulation. [t should also be noted that had Knoll been
marketing Synthmid nnder an NDA, it would have been required to obtain preapproval from
FDA before making formulation changes (sec 21 U.S.C. § 356 as implemented in the guidance
for industry on Changes ro an Approved NDA or ANDA (November 1999)). FDA has cited
manufacturers of approved products for marketing an unapproved new drug when they make
changes that require FDA preapproval without having obtained such preapproval.” If an
approved product becomes an unapproved new drug under these circumstances, then certainly
the changes that have been made to Synthroid reinforce its “new drug” stams. Only a drug
product of a precise composition is approved inan NDA. Similarly, it can only be a drug
product of a precise composition about which there might be general recognition of safety and
effectiveness. See generally United States v. Generix Drug Corp., 460 U.S. 453 (1983)
(differences in excipients may affect the safety and effectiveness of drug products; a product
(not merely its active ingredient) is a new drug until the product no longer meets the definition

of new drug).

M. Synthroid Has a History of Problems

You assert that Syathroid has a “long history of careful and consistent manufacture, resulting
in a reliably stable and potent {evothyroxine sodiurm drug . . . .7 (Petition at 3). In fact,
Synthroid has a loag history of manufacturing probiems as discussed belaw. In August 1989,
Knoll* initiated a recall of 21 lots of Synthroid tablets in unit dose packaging because of 2
decrease in potency during stability studies.

In February 1991, 26 lots of Synthroid tablets packaged in hospital unit dose blister packs in
strengths of 50, 75, 100, 112, 125, 150, 200, and 300 mcg were recalled because of
subpotency. In an April 1991 inspection of the Synthroid manufacturing facility, FDA cited
the firm for two deviztions from current good manufacturing practices: inadequate validation
of & blender and fajlure to monutor adequately the humidity and remperature mn the
manufacturing area. The inspector recorded the folfowing obscrvation on the FUA Form 483
issued to the firm:

“The humidity and temperature in the firm’s manufacturing area are not monitored at a
continuous basis. A Jdnum with & subiot product . . . warting t¢ be mixed in the (name]
mixer was observed uncovered and the product exposed to the ambient. Also the
[described] blender with various sublots products, hut not all the sublots required for

* a¢e, ©.§.. Warmnlag Leuer w Eldet Plunwaccuicals (fom PDA's Cuwiunat Diswicy, August 21, 1991,

* Knoll acquired Synthroid fram Boots Cornpany PLC in 1995. Petition at 7. To avoid confusion, we refer
to Knoll as the manufacturer of Synthroid regardless of the time period being discussed.
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the blending step, was observed opened causing long exposure of the product to the
ambient.”

This inspection also revealed consumer complaints that Synthroid tablets lacked therapeutic
effect. Synthroid tablets were recalled again in Jupe 1991. Fifteen lots of Synthroid tablets in
100 and 1,000 tablet bottles in swengths of 25, 50, and 75 meg were recalled because the los
were found to be subpotent during stability studies or their potency could not be assured
through the expiration date,

FDA inspected the Synthroid facility again from October through December, 1992, because
the Agency had observed an increase in the frequency of complaints concerning Synthroid.
Knoll received 27 complaints in 1991 aad 33 complaints in 1992 questioning the potency of
Synthroid tablets. FDA's inspection recorded nine observations of failure to follow current
good manufacturing practices, briefly summarized below. Knoll lacked adequate production
and process control procedures to ensure batch-to-batch uniformity and homogeneity of
Symthroid 25, 50, 75, and 100 mcg tablets. FDA also found that the firm had continved 1o
mamufacture and distribute low dosage Synthroid tablets during 1990, 1991, and 1992, The
finp had failed to identify the causes for the stability failures that resulted in the recall of 21
lots of Synthroid tablets in August 1Y¥Y, 26 lots In February 1991, and 135 luis lu Jupe 1991.
The firm had failed to identify the causes for the potency or content uniformity failure of 46
lots of Synthroid tablets mamufactured from 1990 through 1992 that it destroyed. The firm had
failed 1o properly investigate in-process failures. The firm had fziled to conduct adequate
stability studies. The firm had not validated a variety of changes to the formulation and
mamfacturing processes for Synuroid.

In Jarmary 1994, FDA inspected the Shreveport, Louisiana, facility where stability testing of
Synthroid was conducted and found that Knoll failed to assay some lows of Synthroid for
stability at the interval required by the firm's protocol. [n November 1998, Knoll recalled 18
lots ot Synthroid tabiets tn 88, 100, 150, 173 ng sucugts because potency could not be

assured through the expiration date.

The history of potency failures discussed above indicates that Synthroid has not been reliably
potent and stable. Fusthermore, Knoll’s use of an overage that has not remained consistent
over the years suggesis mat Synthruid huss stability, potency, and consistoncy problems.
Although you claim that Synthroid has been carefully manufactured, the violations of current
good manufacturing practices discussed above indicate that Knoli has not always manufactured
Synthroid in accordance with current standards for pharmaceutical manufacturing.

IV Paticuts Nocd a Procise Dosc of Levothyroxine Sodium

The effect of changes to Syathroid’s forrulation and Knall’s distriburion of low patency
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tablets is that patients taking Synthroid have experienced significant, unintended variations in
their doses of levothyroxine sodium. As discussed below, these variations are not conducive to
nroper control of hypothyroidisto.

Levothyroxine sodium is used as replacement therapy when endogenous thyroid hormaone
production is deficient or absent. The goa) of thyroid replacement therapy is to replace the
same amount of thyroid hormone that would have been present naturally. This amount differs
from patient to patient. When a patient is newly diagnosed as needing replacement hormone,
be or she is given an initial estimated dosage. In most padents, the response to weamment is
assessed by the measurement of serum levels of thyroid stimulating hormone (TSH). The
dosage of replacement therapy is increased in gradual increments until the TSH test indicates
the correct maintenance dosage has been achieved. In order to allow for fine adjustments of
dose. which are necessary due to levothyroxine sodium’s narrow therapeutic range,
levothyroxine sodium products are marketed in an unusually jarge number ot dosage ;Ln:ugl.hb.

- e mwrmemmla e AL &N TS T 1A 117 19€ 18N 178 AN .1
Syuh'hum, 107 eXampic, COInes i in 25, 50, 7§, 88, 100, 112, 125, 150, 175, 200, and 300 mcg

strengths.

Superpotent tablets of levothyroxine sodium pose safety risks. Patients who inadvertently
receive more levothyroxipe than is necessary to control thewr condition may expericnce angiua,
tachycardia, or arrhythmias. There is also evidence that overtreatment can contribute to
osteoporosis. Subpotent tablets of levothyroxine sodium are not adequately effective and,
therefore, also pose safety risks. Paticnts inadvertently receiving less than their proper dose
may experience such symptoms s fatigue. lethargy, sleepiness, mental impairment,
depression, cold intolerarce, hair loss, hoarseness, weight gain, consipatiosn, Jouicased
appetite, dry skin, increased perspiration, arthralgia, menstrual disturbances, and paresthesias.
Because of the serious consequences of too much or too liatle circulating thyroxine, it is very
important that patients receive the dosc of levothyroxine sodium determined by their physicians
10 be optimal to replace the amount of hormone that would have been present natrally ?

The physician’s reliance on the results of a TSH test to establish the optimal amount of
replacement therapy is undercut when patients do not get the correct dose when filling and
refilling their carefully calculated prescriptions. When paticats receive tablets that are filled
with a product of unpredictable potency. therapy with levothyroxine sodium is neither safe nor
effective. Hypothyroidism 15 a chirouiv vuidition, and therefore patiente may take Synthroid
for many years. If Synthroid continues to be marketed without an approved application,
patients may be subject to future formulation chunges that could affect rhc binavailability of the
product without notice or prior FDA approval.

* The December 1S, 1997, Petition itself staics: “The availability of multiple dosage strengths and
sensitive TSH assays enable phiysicians 1o monitor thyroid status with sufficient precision and accuracy to permit
fime titratian of ceplacement doses while minimiziag the potemial for thyrotoxicity™ (Petition at 21, footnote 67).
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VY.  The Evidencc Submitted with the Petition Does Not Demonstrate that Synthroid Is
Generally Recoguized as Safe and Effective

You present published studies and testimony from experts to demonstrate that Synthroid is
generally recognized on the basis of these studics as safe and effective for the treatment of
bypothyroidism and thyroid cancer. This evidence fails to address the potency and swbilicy
problems that impatr the safety and effectivencss of Synthroid and does not address how
changes in Synihroid"s rormuladon urxtercwe 2 (Anding nar the markered drug proguct (as
currendy formulated) has been marketed to a material extent and for a material time.
Therefore, it does not establish that Synthroid i$ generally recognized as safe and effective.
Given that manufacturing issues preciude a finding that Synthroid is generally recognized as
safe and effective, FDA does not need to rule on your request 1o waive the requirements for
adequare and well-conmolled swudics lu waking « GRAS/E fuxling.

VI.  Conclusion

For the reasons discussed above, your request that FDA issue an order determining that
Synervidd iy genstally iugnized as safc and cffcctive fun the ucatoent of hypothyroidism and
thyroid cancer is denied. FDA concludes that Synthroid is a new drug within the meaning of
section 201(p) of the Act. Tt is, therefore, subject to section 505 of the Act and must comply
with the provisions of the August 14, 1997, Federal Register notice, as amended in the Federa!
Register of April 26, 2000 (65 FR 24488).

Sincercly yours,

H
/f ol
Dennis E. Baker /‘"

Associate Commissioner
for Regulatory Affairs
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Docket No. 97N-0314/CP2
Xnoll Pharmaccutical's Citizen Petition Regarding Synthroid

CONFIDENTIAL APPENDIX

This appendix contains trade secret and confidential commercial information. 1t is included to
more fully explain the agency’s pusition as set forth in the public response to Knoll's citizen
petition concerning Synthroid dated Decermber 15, 1997.

THIS DOCUMENT CONTAINS CONFIDENTIAL C )
_ ! OMMERCIAL INFOR
AND SHOULD NOT RE PUBLICL.Y DISCLOSED. NFORMATION
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Knoll Pharmaceutical’s Citizen Petition Regarding Synthroid

TH1S DOCUMENT CONTAINS CONFIDENTIAL COMMERCIAL INFORMATION
AND SHOULD NOT BE PUBLICLY DI1SCLOSED.
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Knoll Pharmuceutical's Citizen Petition Regarding Synthroid

THIS DOCUMENT CONTAINS CONFIDENTIAL COMMERCIAL INFORMATION
AND SHOULD NOT BE PUBLICLY DJSCLOSED.
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1| Pharmaceutical’s Citizen Petition Regarding Syntivoid
Kno

THIS DOCUMENT CONTAINS CONFTDENTIAL COMMERCIAL INFORMATION
AND SHOULD NOT BE PUBLICLY DISCLOSED.
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TH]S DOCUMENT CONTAINS CONFIDENTIAL COMMERCIAL INFORMATION
AND SHOULD NOT BE PUBLICLY DISCLOSED.
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THIS DOCUMENT CONTAINS CONFIDENTIAL COMMERCIAL INFORMATION
AND SHOULD NOT BE PUBLICLY DISCLOSED.
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