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EXECUTIVE SUMMARY
L Recommendations
A. Recommendation on approvability:

From the nonclinical pharmacology/toxicology perspective, NDA 21-745 for
Tramadol Contramid OAD 100, 200 and 300 mg once a day may be approved.

B. Recommendation for nonclinical studies: None

C. Recommendations on labeling:
The recommendéd labeling below is derived from the FDA approved labeling
for the referenced drug product, Ultram. The exposure ratios have been

modified for the maximum recommended daily exposure to Tramadol
Contramid® OAD.

b8y
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(- -
IL Summary of nonclinical findings
A. Brief overview of nonclinical findings:

The sponsor developed a once a day oral dosage regimen for tramadol. Except for the
excipient Contramid, the inactive ingredients used in the formulation can be found in
other FDA approved drug products at comparable exposure levels. The sponsor stated
that Contramid is the proprietary product developed for the drug delivery system and it is
a modified starch, i.e. hydroxypropy! distarch phosphate. A single dose toxicity study for
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-Contramid was conducted in rats at doses up to 2000 mg/kg/oral. No treatment-related
mortality was observed in rats. The sponsor provided literature articles on the toxicity and
reproductive effects of feeding several modified starches. In general, up to 30% of
modified starch in the diet increased the weight of cecum and did not show any effect on

* the reproductive performance in a 3 generation study. A publication by Leegwater et al.

suggested that the effect of the modified starch on cecum resulted from the physiological

adaptation. Hydroxypropyl distarch phosphate is not mutagenic in the Ames assay.

The amount of Contramid in the formulation is abov—— of the weight of the b(4)
formulation and per day intake would be abov* —The modified starch is

considered to be generally safe and used in the food industry. The acceptability of the use

of modified starch in food is published in the 21 CFR 172.892. Based on the safety and

regulatory status, hydroxypropy! distarch phosphate is considered a modified starch. In

consultation with the chemistry review team, Contramid falls under the classification of a

modified starch. As the Agency has previously determined that modified starches are

acceptable as food products, the use of Contramid as an inactive ingredient for an oral

drug product is acceptable without additional toxicity studies

The sponsor referenced prevnous correspondence with the Agency on November 2001.
The Division agreed that the sponsor may request to reference nonclinical data for
Pharm/Tox information from Ultram NDA file in support of 505(b)(2) application.

B. Pharmacologic activity:
Tramadol is a p-opioid receptor agonist and inhibitor of monoamine uptake (serotonin
and norepinephrine). It has an active metabolite (M1) that shares a similar
pharmacological profile.

C. Nonclinical safety issues relevant to clinical use:

The major safety issues related to tramadol is seizure. However, no new nonclinical
safety study has been submitted in the NDA.
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Marketing

AP Date indication
Status

Drug class: Centrally acting analgesic

Intended clinical population: For the treatment of moderate to moderately severe pain.
Underlying disease condition has not been specified in the application.

Clinical formulation: The product will be formulated as 100, 200 and 300 mg tablets.
" The formulation is shown in the table below.

Component | Function Mg/100 | %of | Mg/200 | % of | Mg/300 | % total
mg total mg total mg

tablet tablet _ tablet
Tramadol Active drug — - L
hydrochloride 100 | 200 300 [ —

Contramid, | -

Xanthan gum b (4)

vegetable oil
Magnesium
stearate
Colloidal
silicone
| dioxide

blackink |
Total (. | )
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Most of the inactive ingredients were already used in pharmaceutical formulation of
approved products. Contramid is hydroxypropy! distarch phosphate and considered to be
a modified starch. Modified starch is considered by the FDA to be generally recognized b(4
as safe as a food additive. The maximum daily intake of Contramid would be about- ( )

e —

of the formulation 0> ' ——— =

-
—
b(d}

L o J

The DMF indicated that long term toxlcnty of — " was studied up to 250

mg/kg/oral in rats and mice for 12 months. However, the study report was not provided.

Considering previous history of the human use and rodent to human dose ratio over 10 b ‘4)
(for equal body surface area), there is no safety concem related to the use of bY

in the formulation.

Route of administration: Oral

Disclaimer: Tabular and graphical information are constructed by the reviewer unless
cited otherwise.

[For (b)X2) applications:

Data reliance: Except as specifically identified below, all data and information
discussed below and necessary for approval of NDA 21-745 are owned by Labopharm or
are data for which Labopharm has obtained a written right of reference. Any information
or data necessary for approval of NDA 21-745 that Labopharm does not own or have a
written right to reference constitutes one of the following: (1) published literature, or (2)
a prior FDA finding of safety or effectiveness for a listed drug, as described in the drug’s
approved labeling. Any data or information described or referenced below from a
prevnouslyapprovedapplmﬂonthathbophumdocsmtown(orﬁom FDA reviews or
summaries of a previously approved application) is for descriptive purposes only and is
not relied upon for approval of NDA 21-745.
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The sponsor of NDA 21-745 has referenced the Agency’s previous findings of safety and
efficacy for Ultram (tramadol; NDA 20-281).

Studies reviewed within this submission:

Acute oral toxicity of Contramid in albino rats, module 4, vol 1, page 9

A 2-year feeding and multigeneration study in rats on 5 chemically modified starches.
Published by De Gout, Til and Feron, Food, Cosmetic and Toxicol, 651-663, 1974, from
module 4, vol 2. :

Bacterial reverse mutation assay, module 4, vol 1

Chronic (89-week) feeding study with hydroxypropyl distarch phosphate, starch acetate,
lactose and sodium alginate in mice by Til, Feron, Immel and Vogel, module 4, vol 2

2-Year feeding and multigeneration studies in rats of five chemically modified starches
by De Groot et al., module 4, vol 2.

The aetiology of caecal enlargement in the rat, Leegwater et al., Food Cosmet. Toxicol.,
12, 687-697, 1974.

Hydroxypropyl distarch phosphate from tapioca reduces zinc and iron absorption, but not
calcium and magnesium absorption, in rats, Kishida et al., Am. Soc. Nutrition 131, 294-
300, 2000.

Studies not reviewed within this submission:

b(4)
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2.6.2 PHARMACOLOGY

2.6.2.1 Brief summary:

Tramadol is an approved product and no new pharmacological studies were conducted in
support of Tramadol Contramid OAD. The current application is made under 505(b) (2)
of Food Drug and Cosmetic Acts. The sponsor referenced previous findings of safety and
effectiveness for tramadol nonclinical information (Module 2, vol 1, nonclinical
overview, page 3).

Tramadol exerts its analgesic effect by the activation of the mu-opioid receptor and
inhibition of monoamine uptake. Both tramadol and its O-desmethyl metabolites (M,)
have pharmacological effects. '

2.6.2.2 Primary pharmacodynamics

No primary pharmacodynamic study for tramadt;] was submitted in the NDA.
2.6.2.3 Secondary pharmacodynamics

No secondary pharmacodynamic study for tramadol was submitted in the NDA.
2.6.2.4 Safety pharmacology

No safety pharmacology study for tramadol was submitted in the NDA.

2.6.2.5 Pharmacodynamic drug interactions

No pharmacodynamic drug interaction study for tramadol was submitted in the NDA.
2.63 PHARMACOLOGY TABULATED SUMMARY
[Pivotal studies pertinent to the primary indication and core pharmacology studies relevant to the
primary pharmacodynamic effect, as available and as provided by the sponsor]
No pharmacology tabulated summary was submitted in the NDA

2.64 PHARMACOKINETICS/TOXICOKINETICS
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2.6.4.1 Brief sammary: No nonclinical pharmacokinetic data for tramadol were
submitted in the NDA

2.6.4.2 Methods of Analysis: Nil
[See under individual study reviews]

2.6.4.3 Absorption

No nonclinical data for absorption of tramadol were submitted in the NDA.
2.6.4.4 Distribution

No nonclinical data for distribution of tramadol were wbmi&ed in the NDA.
2.64.5 M@oﬂsm

No nonclinical data for metabolism of tramadol were submitted in the NDA.
2.6.4.6 Excretion

No nonclinical data for excretion of tramadol were submitted in the NDA.
2.6.4.7 Pharmacokinetic drug interactions

No nonclinical data for dmg interaction of tramadol were submitted in the NDA.

2.6.4.8 Other Pharmacokinetic Studies: Nil
2.6.4.9 Discussion and Conclusions:

No new nongclinical pharmacokinetic data for tramadol were submitted in the NDA.

2.64.10 Tables and figures to include comparative TK summary

No comparative TK summary was submitted in the NDA.

2.65 PHARMACOKINETICS TABULATED SUMMARY
[Pivotal studies pertinent to the primary indication and core pharmacolegy studies relevant to the
primary pharmacodynamic effect, as available and as provided by the sponsor]
No Pharmacokinetic tabulated summary was submitted in the NDA.

2.66 TOXICOLOGY
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2.6.6.1 Overall toxicology summary

T icology: No toxicology data for tramadol was submitted. The acute toxicity
data for Contramnd showed no mortality to rats up to 2000 mg/kg/oral.

Genetic toxicology: No genotoxlclty data for tramadol were submitted. Contramid
showed no genotoxicity in the Ames test.

Carcinogenicity: No carcinogenicity data for tramadol were submitted. A published data
for several modified starch in rats showed no tumorigenic potential when fed in the diet
for greater than one year when compared to the unmodified starch. However, the weight
of cecum was increased. The published literature suggested that the increase weight to
cecum in rats fed with modified starch was due to an adaptive change.

Repr jive toxicology: A published report showcdnoeﬁ'ect on the reproductive
, pcrformance of male and female rats fed with several modified starch in a three
generation study. Animals were fed with 10% modified starch in the diet.

ial toxicology: Modified starch reduced absorption of zinc and iron in the rat model
at 59g/kg The proposed clinical dose of hydroxypropyl distarch phosphate is 1.4 mg/kg.
Based on the animal to human dose ratio, the clinical sngmﬂcance of the finding is
insignificant.

2.6.6.2 Single-dose toxicity

Study Title: Acute oral toxicity study of Contramid in albino rats, module 4, vol 1,
page9

The study was conducted .. ... according to
GLP requirements of EPA and OECD on June 21, 2002. A qushty assurance statement
was attached in the report. The lot number for Contramid was HZ820. The certificate of
analysis has been provided on page 43, module 4, vol 1. Albino rats were used for the
experiment and the strain was not mentioned in the report. Rats weighed 226 to 258 g for
male and 174 g to 204 g for female at the beginning of dosing. Animals were
approximately 8-10 weeks old. Contramid was suspended in deionized water. The
suspension was prepared overnight and stability of the suspension was not determined
using any physicochemical or quantitative methods. However, the study could be
accepted considering that no major changes are expected from the modified starch and if
that happens, its controlled release property in the clinical trial would be limited. Two
doses of the suspension were administered at 4 hour interval by oral gavage. Each dose
was 1000 mg/kg and the total dose was 2000 mg/kg/day. The treatment was given at 30
ml/kg volume.

The treatment was given to 5 male and 5 female overnight fasted rats.

b(4
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Rats were observed for mortality up to 5 hours after the dose and twice daily for 14 days.
Clinical signs were observed up to 5 hours after the dose and once daily for 14 days.
Generally, appearance of skin, eyes, respiration, movements and any abnormal
observations were recorded. The body weight was recorded on the day of dosing, day 7
and on day 14 after the treatment. Surviving animals were euthanized on day 14 and any
macroscopic changes in the brain, thoracic and abdominal cavities were noted.

Results:

No mortality was reported. The average body weight was increased from 243 g on day 0
to 317 and 361 g on days 7 and 14, respectively in male rats. The average body weight
for female rats was increased from 191 g on day 0 to 225 and 238 g on days 7 and 14,
respectively. Both male and female rats appeared normal on the day of dosing and
thereafter till necropsy. There was no control group for comparison and no
histopathology data were provided in the study.

It is concluded that Contramid was tolerated up to 2000 mg/kg/oral as a single dose.
2.6.6.3 Repeat-dose toxicity

Study title: A 2-year feeding and multigeneration study in rats on 5 chemically modified
starches. Published by Grout and Feron, Food, Cosmetic and Toxicol, 651-663, 1974.

Key study findings: Treatment related histopathological changes were not observed
following chronic administration of modified starches up to 30% in the diet by oral route.
-However, the relative weight of cecum (empty) was increased in all modified starch
treated rats at 30% in the diet with the exception of phosphated distarch phosphate (starch
6). The body weight of rats fed with 30% acetylated diamylopectin phosphate (starch 3)
and hydroxypropy! distarch glycerol (starch 5) was reduced.

Starch 6 (phosphated distarch phosphate) had no effect in a feeding study for 2 years up
to 30% in the diet.

Study o.: Published paper
Volume # 2, and page #: 651
Conducting laboratory and location: B b@ )

Date of study initiation: Not specified
GLP compliance: Not known

QA report: yes ( )no(x)
Drug, lot #, and % purity: Not provided

Methods
Doses: 5, 10 and 30% in the diet
Species/strain: Weaning Wistar rats, male and female
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Number/sex/group or time point (main study): 30 rats/sex

Route, formulation, volume, and infusion rate: Oral diet

Satellite groups used for toxicokinetics or recovery: Nil

Age: Weaning

Weight: Body weight ranged from 51-89 g for male and 50-79 g for female rats
Sampling times: Shown below

Unique study design or methodology (if any): Nil

The study design is shown below.
Group . Starch Dose Male Female
1 Unmodified Control 30 30
2’ Acetylated 5,10,30%in | 30/grx3=90 30/grx3=90
distarch the diet
phosphate
3 Acetylated 3,10,30%in | 30/grx3=90 30/grx3=90
"diamylopectin | the diet
4 Unmodified Control 30 30
potato starch : 4
5 Starch acetate | 5, 10,30% in | 30/grx3=90 30/grx3=90
the diet
6 Hydroxypropyl | 5, 10,30%in | 30/grx3=90 30/grx3=90
distarch the diet
glycerol : _
7 Unmodified Control 30 30
maize starch
8 . 5, 10,30% 30/grx3=90 30/grx3=90
distarch
Observations and times:

msumption: Every two weeks
Qﬂmﬂm Authors did not report that ophthalrmc examinations were conducted.
H{ﬁ Not recorded
matology: Hematology data were collected from 10 animals/sex on week 13, 26, 52,
80md102 DmforRBC WBC, hemoglobin, differential counts and packed cell
volume were recorded.
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Clinical chemistry: Blood sugar and BUN levers were determined on weeks 13, 26, 52,
81 and 103. Serum SGOT, SGPT and alkaline phosphatase activities, serum albumin and
total serum protein were determined at terminal sacrifice. However, authors did not
mention how blood samples were collected.
Uringlysis: Urine sampl&s from 10 rats/group were examined. The authors did not
speclfy when the urine samples were collected.

s pathology: Surviving animals were sacrifice on week 104. Macroscopic changes

Q:m_gums (specify organs weighed if not in histopath table): The authors stated
major organs were weighed.

istopathology: Adequate Battery: yes (x ), no ( )—explain
Peer review: yes( ), no(x)

.Tissues were preserved in 10% formalin and processed for microscopic examinations
after staining with hematoxylin and eosin.

Histopathology of the control groups (3 controls) and the high dose groups for each
modified starch was examined on all protocol specified tissues indicated in the table
below. In addition, histopathology for kidneys, urinary bladder, prostate and cecum was
conducted on all treated rats. Histopathology of adrenals from acetylated distarch :
phosphate (starch 2), acetylated diamylopectin phosphate (starch 3), starch acetate (starch
4) and hydroxypropyl distarch glycerol (starch 5) from all treated rats were corducted.
Histopathology of thyroid and liver from all treated rats for starch acetate (starch 4) and
hydroxypropy! distarch glycerol (starch 5) was also conducted.

Resalts
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Loug-derm studies on modifled starches in rats &85
Table | Cunndatice murtalisy in growps of IO mule amd 30 fenaly rovs fed madified stirches ot dievary hvels of
0-30°, for 2
Towl ne. of desths in
Starch jn disr
- Males at wk Femeles ut wk
Level .
Type ~J R % 106 n % 104
) {Control) 32 7 n‘s 4 8 9
3 5 ° ] 13 1 § 6
10 4 12 ¥ ] 3 7
k) 3 1] i5 2 ] 7
) 3 1 s 1t 1 4 3
n 2 1} 16 ] 4 7
30 ) s 10 ) 3 0
1 1Coatrol) 3 n H 0 2 4
4 3 2 1 1 0 3 4
10 ! ] 12 ? () ]
k" 1 14 19 0 2 4
5 5 3 1 " ) ! é
] 3 s ] 0 6 s
E 2 [ ] 14 ] 7 1
? 1Comtrol] 4 7 H ] 3 & 7
I3 5 2 7 2 0 ' 9
10 3 3 n 2 2 5
3 k) 9 5 1 4 7
mmm-ﬂumammmw y (ehi-square test) from that of the corresponding controls:
P <

Data taken from the published paper show that there was no treatment related mortality in
the modified starch treated groups.

Clinical signs: Soft stool was observed at 30% dose in starch acetate (starch 4).

Male:

A 12% reduction in the mean body weight was noted (p<0.05) in male animals treated
with acetylated diamylopectin phosphate starch (starch 3) at 10% and 30% in the diet at

. the end of week 104 when compared to the animals in the control group. Intermittent
changes were noted in animals in the 30% hydroxypropy! distarch glycerol starch (starch

- §) group.

.Female:

Female rats treated with acetylated distarch phosphate (starch 2) and acetylated
diamylopectin phosphate starch (starch 3) showed about 8-12% reduction in the body
weight (P<0.05) at the end of week 104 at 30% in the diet compared to the corresponding
control. Starch 5 (hydroxypropyl distarch glycerol) showed about 5-12% reduction in the
body weight (P<0.05) at 30% in the diet between week 52 to 104,
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It is concluded that oral feeding of acetylated diamylopectin phosphate starch (starch 3)
and hydroxypropyl distarch glycerol starch (starch 5) at 30% in the diet had an effect on
the body weight in male and female rats.

The body weight data are shown in the table below.

&6 A P. D8 URooT, K. V. I8, ¥, 5. FIROMV st Al
Table 1. Léeam body weights and feod eficiency of raia fud adified norchies &t 0r 3% of the diet jor 3
Swrch i diss Bedy weight (g} nt wk .
: Food stisiencyt
Tops  Lawd(%) ¢ 4 b 2 E ) o4 twk -4
Males ’
] (Coutrol) 13 19 n % 14 o @ on
2 ) 5 198 b -] @m 4% “i on
10 7% 119 EYT a2 457 “u» o
o 13 15 36 <2 43 <0 o
¥ s ] 19 m ayn an 46 oxr
0 ] 193 0 0 43 4330 on
» s e I 0 40 e %
Formalon
1 {Control) & I m ] 288 08 on
2 3 @ [h+] 7 » w X on
10 e I ™ 244 m » on
30 ® 2 m u3 F2id ne o
3 5 ® 13 m M6 m 306 on
10 8 (B m 28 2% k) on
3 ® » zn“m wm = oz
1 {Coutrol) » 200 i 5t il .3 00 -
¢ 8 8 9 M 9 431 488 o
10 . 1% n > %4 3 o
2 s 5 m 40 &S¢0 (6]
s 3 ® M 42 @ o
10 ® I R ] & ! on
30 » MO 3630 A9 aS1e 46 o2
Fomaleg
3 Conirel) ? 1 -} 2% 29 m 019
4 ) » 135 m % b o 0%
10 7 13 o -] ] 300 ot
., Nt m 241 n 2 »19
& 3 ” 2 s T ] » 33 018
k 10 P » F %2 i 319 ol
» ? N 0 0 uny 017
7 {Connol 51 17 3% ar W s o
6 ] 5 s m @ 4 “s on
] | 1y s «Qt a9 »9 on
» s 13 N o 5 “ o3
Famnlon
7 (Comwel) S 136 ns 29 30 m 0
6 L] N 14 i 1% b b o
1] s 1B > - = 26 12 on
2 » I ”m 20 m 0 on
+Foud eliicincy « weight gais (gifhed tnuke (g)
Mdﬂ-ﬁk—pbm%m&tnnm—uuﬁ&w

The sponsor indicated that there was no treatment related change in the food
consumption. The food efficiency (weight gain) table showed minor change in the food
efficiency at 30% in the diet for starch 5 (hydroxypropyl distarch glycerol).
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Hematology: No data table was included in the published paper. The authors stated that
slight increase in the WBC in female rats was observed for starch 2 (acetylated distarch

phosphate) and starch 4 (starch acetate) at 30% in the diet. Also, a slight reduction in the
hemoglobin was noted in female rats treated with 30% starch 5 (hydroxypropy! distarch

glycerol) in the diet.

Clinical chemistry:
The sponsor indicated changes in the clinical chemistry were incidental.

Urinalysis: A urinalysis data table was not included in the report. However, the sponsor
stated that there was no treatment related change in the rats treated with several modified

3l gy: Enlarged cecum was noted at the highest dose for starch 2 (acetylated
dxstarch phos), starch 3 (acetylated diamylopectin phosphate), starch 4 (starch acetate),
and starch 5 (hydroxypropyl distarch glycerol).

Organ weights (specify organs weighed if not in histopath table):

*»
bd
2
Table &, Sefodar P 3
e oI o 2yr =
— hd
Surch - — - ;
indte Tutsnivnd ~ ' Crvam Z
; o e i
Tope Lewiy n sorvhesn  Nousk Kidors, Limw  Solms  Breie  Gonsls Toweid Adwmnly Fiog M 2
. (Gawoh »n o !
! g Ht e ew H
: 2 :iEn BEERmEmoaom ol
= hWony o 5 oMk 1P Qfi=e
, E 2 Ho oo D 9m o s oM AW N  ouee
- e oY 12 » [ ] [ 5]
» e o2 m L ue i e I RO BRM fipee S
L) o P 0N Ome SMN  ttir gy
' {Comeet ] 2 9P oW um se  ous own
: E ;BB oEBEEEmsToa
s F ™ 2 MU » aw e omt awn nr oo
% x 8 R e M wm e owr oo i e o
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Organ weight data are shown above from the publication.
Male: ‘

Acetylated distarch phosphate (starch 2), acetylated diamylopectin phosphate (starch 3)
and starch acetate (starch 4) showed increase weight of cecum per 100 g body weight at
10 and 30% concentrations in the diet.

Female:

Acetylated distarch phosphate (starch#2), starch acetate (starch 4) and hydroxypropyl
distarch glycerol (starch 5) showed an increase in the relative weight of cecum when fed
with the starch at 30% in the diet. A decrease in the relative weight of thyroid and
increase in the relative weight of adrenal was also observed in rats fed with 30% starch
acetate (starch 4) in the diet.

Above data suggest that with the exception of phosphated distarch phosphate (starch 6),
there was a tendency for an increase in the relative weight of cecum.
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Histopathology: Adequate Battery: yes (x), no ( )—explain

Peer review: yes( ), no( x)

Authors did not provide histopathology data for all organs. However, no
histopathological relationships between the type of starch and doses in the diet were
observed as shown in the table below. The sponsor also stated that no treatment related
histopathological change was noted in the cecum. Based on the data provided in the
published article, it was concluded that chronic feeding of modified starch listed in the
publication did not show any treatment related histological changes at 5, 10 and 30%
dose in the diet when compared with the corresponding control.
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2.6.64 Genetic toxicolegy

Study title: Bacterial reverse mutation assay
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Key findings: Contramid was not genotoxic in the Ames test.
Study no.: AA65KB.503.BTL

Volume # 1, module 4, and page #: 1 '
Conducting laboratory and location: - b(4)
Date of study initiation: Sept 16, 2006
GLP compliance: Yes
QA reports: yes(x) no( )
Drug, lot # HZ3820, and % purity: not indicated, however, residue on ignition was

- 0.41%

raing i ine: Salmonella pphimurium strains TA 98, TA 100, TA 1535 and
TA 1537 andl c‘o/: strain WP2uo7A

dy: 75, 200, 600, 1800, 5000 pg/plate

: Initial cytotoxicity assay, no cytotoxicity was observed up to

Negative controls: Saline

| Positive controls: In the absence of S-9 liver homogenates: 2-nitrofluorene, sodium
azide, 9-aminoacridine, methyl methanesulfonate were used as positive controls. The
positive control was 2-aminoanthracene in the presence of S-9 rat liver homogenates.

)y apling times: All dose levels, vehicle and the positive control
were mcubated in the culture medium in triplicate. 0.5 ml of $-9 mixture or sham
mix, 100 uL of vehicle or test substance was added to 2 mL of molten agar
medium. The mixture overlaid on the surface of 25 ml of minimal bottom agar.
The plate was incubated for 48-72 hours at 3°C. Bacterial background lawn and
precipitate was examined under a dissecting microscope. Cytotoxicity was
determined from the thinning of the micro colony in comparison to the vehicle
control.

Results

Study validity (comment on replicates, counting method, criteria for positive results,
ete.):

A dose level considered to be toxic if one or both criteria are met as shown below.
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1. More than 50% reduction of mean number of revertant colonies per plate
compared to the mean of control plates.
2. Moderate reduction in the background lawn.

Criteria for a positive test:
1. Dose-related. increase in the mean revertant colonies.

2. For Saimonella pyphimurium strains TA 1535 and TA 1537, a three-fold increase
in the revertant colonies compared to the control was considered a positive

response.

" 3. For Saimonella pphimurium strains TA 98, TA 100 and £ coli WP2uwA, a 2-
fold increase in the mean revertant colony compared to the control at the peak of
dose response was considered a positive response.

4. The mean number of spontaneous revertant colonies should be within the
following range for a valid assay:

TA 98 = 10-50, TA 100 = 80-240, TA 1535 = 5-45, TA 1537 = 3-21 and
WP2z37A = 10-60.

The dose level tested in the initial cytotoxicity assay was 2.5, 7.5, 25, 75, 200, 600, 1300,
and 5000 pg per plate. No precipitate and cytotoxicity were observed in the initial assay.
Based on the data, the maximum dose for the confirmatory assay was set at 5000
ng/plate. At 75, 200, 600, 1800 and 5000 ug/plate, no cytotoxicity was observed. The
vehicle control data were within the range provided by the sponsor.

It was concluded that Contramid was not mutagenic in Ames assay in the presence and
absence of S-9 rat liver homogenates, The summary data in the absence of $-9 are shown
below. :

Dose, TA 98 TA 100 TA 1535 TA 1537 WP2 uvrA
| Vehicle 12 1175 11 9 13

75 13 180 11 ] 12

200 12 168 12 3 14
1600 13 162 12 9 12

1800 11 147 10 11 |14

5000 11 151 10 11 13
Positive 129 694 318 45 1140

Summary of data in the presence of S-9 rat liver homogenates are shown below:
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Dose, TA 98 TA 100 TA 1535 TA 1537 WP2 uvrA
_pg/plate

Vehicle 12 163 9 8 13

75 12 136 {12 10 13

200 13 173 10 11 12

600 11 139 9 11 12

1800 11 137 9 9 13

5000 10 143 6 9 12

Positive 408 895 90 136 423

control

The study is acceptable and strains used in the study were as per recommendations of the
ICH guidelines.

2.6.6.5 Carcinogenicity

Study title: Chronic (89-week) feeding study with hydroxypropyl distarch phosphate,
starch acetate lactose and sodium alginate in mice.

Key study findings: Hydroxypropyl distarch phosphate (HP), starch acetate (AC),
lactose and algmate did not show carcinogenic potentml when compared to unmodified
starch in mice.

) . . . » | cl: The study
was pubhshed in Food Chemxstry and Toxncology, 34 825 1986 by Tu, Feron, Immel
and Vogel at Netherlands. The study was not adequate by current standards for the
assessment of carcinogenicity of the modified starch due to lack of adequate control
group in the study.

Study ne.: Not mentioned
Volume # 2, and page #: 825 b ( 4
Conducting laboratory and location- . )
Date of study imitiation: Not indicated
- GLP compliance: Not known
QA report: yes( ) no(x)
Drug, lot #, and % purity: Not provided
CAC concurrence: Nil

Methods -
Doses: Hydroxypropyl distarch phosphate (HP starch) at 55% in the diet, starch
acetate (AC) at 55% in the diet, lactose at 55% in the diet, alginate at 25% in the
diet Unmodified potato starch was used as control starch in the control group

Basis of dose selection (MTD, MFD, AUC etc.): Not mentioned
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The study design is shown below.

Species/strain: Albino SPF male and female mice
Number/sex/group (main study): 75/group/sex

NDA 21-745

Group

Treatment

Dose

' Male

Female

1

Control,
unmodified
starch

55% in the diet

75

75

Hydroxypropyl
distarch

55% in the diet

75

75

Starch Acetate
(AC)

55% in the diet

75

75

Lactose

55% in the diet

75

75

Wl

25% in the diet

75

75

Observation times

Mortality: Daily

Clinical signs: Daily
" Hematology: Hematology evaluations were conducted on weeks 40 and 78 from 10
mice/group/sex. Blood urea nitrogen and glucose levels were determined from 10
mice/sex/group on weeks 78 and 86. Blood samples were collected from the orbital

plexus.

Route, formulation, volume: Oral diet
Frequency of dosing: ad lib
Satellite groups used for toxicokinetics or special groups: Nil

Age: 6 weeks, male weighed 21-32 g and female weighed 16-26 g

Animal housing: Males were housed individually and female mice were housed
in a group of § at 22°C
Restriction paradigm for dietary restriction studies: Nil
Drug stability/homogeneity: Not mentioned
Dual controls employed: No
Interim sacrifices: Nil
Deviations from original study protocol: Not known

Body weights: Pre study, weeks 1, 2, 4 and once every 4 weeks thereafter
Food consumption: Not mentioned
Histopathology: Peer review: yes ( ), no(x)
Toxicokinetics: Nil

Results
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The cumulative mortality data from the published paper is shown in the table below.
Tabls | mm,amuwacm_mwmh»
0 ; )

Na, of deathet by end of wk:
Tremmant
(% in die)} F ) 39 (] &5 ] 1} 9
Malss
Contral 3 s N M 4 « L
HP-starch (55) 0 2 oo 2000 2jeee e 2P
AC-starch (55) 2 3 we 1100 250%¢  ageme 30e
Lactose (35) 0 I L0130 ¥ aad B « co I e
Alginste 25) 2 k| ™= i1 33 «Q «
Females
_ Countrol [ 10 13 14 18 L n
HP-niared (55) 4 ] ] 1 b1 u 3
AC.stasch (55) 1 > [ 14 1 19 ¥
Laciose (39) L b o r- 30 3o §ov gee
Algiaate (25) 4 6 L] 2] A ] n
HP-sarch = Hydroxypropy) distarch phosphou
AC-sarch = Stareh acsioie
¥The initis) number of mice was In whk 30 ten mice/sexfgrevp were kilted

Male mice showed significantly lower deaths in the HP starch, AC starch and lactose fed
animals beginning 52 weeks of the treatment compared to unmodified starch. The authors
stated that high mortality in the male control group contributed to the difference. Alginate
fed male mice also showed high mortality like the control. Male mice showed
hemorrhagic myocarditis that could contributed to higher mortality. Female mice fed with
lactose in the diet showed lower mortality beginning 52 weeks of the treatment when
compared to the control.

Data suggest that male mice had higher mortality and hemorrhagic myocarditis in the
control and alginate fed groups. HP and AC starch fedmaleandfemalemncchada

comparable mortality.

Clinical signs: Loose stool was noted in male and female mice fed with HP starch. Male
mice treated with alginate diet showed swollen abdomen.

By pights: The authors did not provide any data table. However, it was reported that
malemmfedthhﬂ?swehshowedashmnéuctmmﬂwbodywengtnfmmweeks
10 to 48. Female mice fed with HP starch in the diet showed a slight reduction in the
body weight after 40 weeks of the trestment. The body weight of mice fed with AC
starch was comparable to the control. .
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sumption: The authors did not provide any food consumption data.

Organ weight: The authors stated that the relative weight of cecum and colon was
increased in HP starch, AC starch, lactose and alginate fed male and female mice
compared to the control fed with unmodified starch.

Gross pathology: Enlarged auricles were reported in male mice from unmodified starch
fed control and alginate fed mice. Both groups showed higher mortality than control
animals. Male mice fed with HP starch, AC starch and alginate also showed higher
granular surface in the kidney. The authors stated that one male mouse in HP starch, one
male mouse in the AC starch and 3 lactose fed male mice showed calculi in the urinary
bladder. Enlarged seminal vesicles were reported in large number of male rats across the

The authors provided a table for the histological changes in the kidney and urinary

“ bladder. In the absence of an untreated control group, the effect of unmodified and
modified starches could not be substantiated. However, increased incidences of distended
tubules of the kidney were observed in alginate fed male and female mice. A summary
table for lesions in the kidney and urinary bladder is shown in the table reproduced from
the publication below.

Appears This Way
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tucidence of lumewrst .
v s

Site and type Hh AC Hr  AC
Uerws/enrvia

Leiomyossscams - - - [} 1 2 [ 2
Mannchymal type of umenre - - - - - [} [ ] 1 0 [
Polyp - - - ] [ ! [}] °
Mawmazy ghands

Adesscarcieens - - - - - 3 ° 2 2 M
Squassens-celf carcinoma - - -~ - — [} [4 ! 1 4
Adenoma - — - - - [ ] i [ Q [
Somiemi vesicles

Maligssm tumour (vnclassifted) [} 0 1 [ ] [] - - - — -
Total ne. of mice with h :

sooplaoms (Bscloding ... $ 6 [ ? [] 7 is* 2 10 5]

HP-staveh = Hydronypropyl Gistarch phespliste  AC-ateech = Sissch acetate
$acidencs in wice \hat died or were kidled when meribund during Lhe exporiment or ware Lilled a6 wk 30 or al the ead of the exporimant
$A few mies were lost beesum of udvanesd 3melysie

§Fwiher clamifieation was not possible. . '

The valug marked with an anerisk dilffers significantly (shi-squared wet) from the corresponding centrel value *P < 8.08

There were incidental findings of neoplastic changes. However, in the absence of any
statistical trend and an untreated control, it is concluded that the modified starches used
in the study did not contributed to carcinogenic effect higher than those observed in the
unmodified starch fed mice. The study was not conducted according to current standards.

Toxicokinetics: Nil

2.6.6.6 Reproductive and developmental toxicology
Fertility and early embryonic development
There were no fertility and embryonic development study for either tramadol or
chemically modified starch submitted.
Embryofetal development

There were no embryofetal development studies for tramadol or chemically modified
starch submitted. -

Prenatal and postnatal development

Study title: 2-Year feeding and multigeneration studies in rats of five chemically
modified starches

Key study findings: Five modified starches at 10% in the feed did not change
reproductive performance, mortality, growth and sexual maturation in a three generation
study when compared to unmodified starch.
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Study no.: Nil (published in Food, Cosmetic, Toxicology, 12, 651-663, 1974
Volume # 2, and page #: 651
Conducting laboratory and location-

b(g)

Date of study initiation: Not specified
GLP compliance: Not known

QA reports: yes( )no(x )

Drug, lot #, and % purity: Not provided

Methods - :
Doses: 10% in the diet

Species/strain: Weaning Wistar male and female rats

Number/sex/group: 10 male and 20 female per group

Route, formulation, volume, and infusion rate: Oral diet

Satellite groups used for toxicokinetics: Nil

Study design: The study design is shown below. The study procedures are
discussed under parameters and endpoints below.

Group Starch Dose Male (FO) . | Female (F0)

11 ' Potato starch, 10% inthediet | 10 - 20
control for ’
starch in groups
2,34,5

2 Acetylated 10% in the diet | 10 20
distarch
phosphate

3 Acetylated 10% in the diet | 10 20
diamylopectin
phosphate

Starch acetate | 10% in the diet | 10 20_

W&

Hydroxypropyl | 10% in the diet | 10 20
distarch
lycerol

6 “Phosphated 10% in the diet | 10 20
distarch

7 Unmodified 10% in the diet | 10 20
maize starch,
control for
starch in group
6

Parameters and endpoints cvaluated: The body weight was recorded biweekly
until week 12. Rats in cach group were mated on weeks 13 and 20. Five male and 10
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female rats from same group were cohabited for each mating period. The offspring were
designated as F1a and F1b for week of mating 13 and 20, respectively. Litter size was
recorded. The total weight of the litter (F1 rats) was recoded on days 1, 10 and 20. All

F1a litters were sacrificed after weaning. F1b litters were selected for further mating. Ten
male and 20 female F1b rats were selected per diet group and fed with the same diet

given to the FO groups. F1b male and female rats were mated on weeks 12 and 20 to
produce F2a and F2b pups. F2b offspring were further mated the same way as did for F1b-
to produce F3a and F3b generation of rats. F2b females were sacrificed after the weaning
of all F3 pups. Uteri of F2b rats were treated with ammonium sulphide for counting
implantations.

After weaning, 10 male and 20 female F3b rats per group were fed with the diet allotted
to the corresponding group for a period of 3 weeks. Body weights of the rat were
recorded. F3b rats were sacrificed on week 4, orgar weight of selected organs,
macroscopic and microscopic changes were examined. ,

Results

The authors presented the pregnancy rate (%), litter size, body weight of pups for Fla,
F1b, F2a, F2b, F3a, F3b, mortality in Fla, F1b, F2a, F2b, F3a, F3b and resorption in the
table below

. The pregnancy rate, litter size and average weight of the litter for three generations of rats
were comparable between unmodified and modified starches. Mortality of weaning pups
from FO generation (F1a pups) was higher for starch 6 (phosphated distarch phosphate).
However, a similar incidence of mortality in weaning rats (F3a generation) was also
observed (pups from F2b rats fed with unmodified potato starch, starch 1). Therefore, it
was concluded that pups nursed by dams fed with modified starches did not alter the
survival of weaning rats. Resorption of fetuses in the multiple generation study was also
not affected by feeding dams with modified starches.

Data suggest that modified starches used in the study had no effect on the reproduction
of male and female rats in the three generation study.

Appears This Way
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2.6.6.7 Local tolerance: No local tolerance studies were was submitted.
2.6.6.8 Special toxicology studies

Study title: Hydroxypropyl distarch phosphate from Tapioca starch reduces zinc and
iron absorption, but not calcium and magnesium absorption in rats by Kishida et al., J.
Nutr. 131, 294-300, 2000.

Key study findings: A reduction in the absorption of zinc and iron was noted in rats fed
at 50 g/kg modified starch in rats.

Stady no.: Nil
Volume # 2, module 4 and page #: 294
Conducting laboratory and location: — - ) b(4)

Date of study initiation: Not mentioned
GLP compliance: Not mentioned
QA reports: yes( ) no(x)

Results: The published article indicated that gelatinized hydroxypropyl distarch -
phosphate at 50 g/kg/oral for 21 days showed a reduction in the absorption of zinc and
iron by 75 and 70% respectively, compared to the control in male Wistar rats.

2.6.6.9 Discussion and Conclusions

The sponsor provided acute toxicity, bacterial mutation and chronic toxicity data that
show hydroxypropy! distarch acetate is not mutagenic and its potential for toxicity at
about 85 mg daily dose is minimal. The modified starch is considered to be a food
additive and considered to be safe. No new safety data were submitted for tramadol.
Based on the nonclinical information Tramadol Contramid OAD is approvable.

2.6.6.10 Tables and Figures
Nil
2.6.7 TOXICOLOGY TABULATED SUMMARY

[Pivetal studies pertinent to the primary indication and core pharmacology studies relevant to the
primary pharmacodynamic effect, as available and as provided by the sponsor]
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

Conclusions: The sponsor submitted toxicity studies for Contramid (hydroxypropyl
distarch phosphate). A single dose study in rats showed no mortality to Contramid up to
2000 mg/kg. Based on the published literature, modified starch showed no carcinogenic
potential when compared to the unmodified starch. However, an increase in the weight of
cecum was noted at 30-50% in the dict. The clinical significance of the finding is

Contramid is considered to be a modified starch and does not require to be tested for its

safety as an inactive excipient. Based on the available information, Contramid is

relatively safe as an inactive ingredient. The sponsor did not submit any new data for
tramadol.

Unresolved toxicology issues (if any): Nil

Recommendations: Tramadol Contramid OAD is recommended for approval from
nonclinical safety point of view considering Contramid is a modified starch.

Suggested labeling:
Sponsor’s proposed label was modified based on the maximum recommended human doe

of Tramadol Contramid OAD. The proposed label is similar to Ultram label considering a
505(b)(2) application.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

SUPERVISOR’S SECONDARY REVIEW
PHARMACOLOGY/TOXICOLOGY REVIEW AND EVALUATION

NDA NUMBER:

SERIAL NUMBER:

DATE RECEIVED BY CENTER:
PRODUCT:

INTENDED CLINICAL POPULATION:

SPONSOR:
REVIEW DIVISION:

PHARM/TOX REVIEWER:
PHARM/TOX SUPERVISOR:
DIVISION DIRECTOR:
PROJECT MANAGER:

21.745
000 AZ
02-Jul-2008

Ryzolt (tramadol hydrochloride
extended-release tablets)

Management of moderate to moderately
severe pain

LaboPharma Canada

Division oi' Anesthesia, Analgesia, and
Rheumatology Products (HFD-170)

Asoke Mukherjee, Ph.D.
R. Daniel Mellon, Ph.D.
Bob A. Rappaport, M.D.
Kathleen Davies

Date of review submission to Division File System (DFS): December 5, 2008



Executive Summary
Recommendations
A. Recommendation on approvability
I concur with Dr. Mukherjee’s original recommendation for this NDA. From a
nonclinical pharmacology toxicology perspective, NDA 21-745 may be approved
pending agreement on the product labeling.
B. Recommendation for nonclinical studies

None

C. Recommendations on labeling

b(4)
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