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Abstract

The present article relates to the treatment of hematologic malignancies associated with high numbers of circu-
lating tumour cells by the administration of a therapeutically effective amount of an antibody that binds to the
B-cell surface antigen Bp35 (CD20). The process involves the discovery that hematologic malignancies and, in
particular, those characterized by high numbers of tumour cells in the blood may be effectively treated by the
administration of a therapeutic anti-CD20 antibody. These malignancies include, in particular, CLL, B-PLL, and
transformed non-Hodgkin's [ymphoma and also explains the commercial process of the manufacturing process of

biological & antibodies and derivatives.

Discussion

Rituximab is a chimeric mouse/human monoclonal antibody
(MAB) therapy with binding specificity to CD20 and produced
by mammalian cell (Chinese Hamster Ovary) suspension
culture in a nutrient medium containing gentamicin.
Gentamicin is not detectable in the final product it was the first
therapeutic antibody approved for oncology patients and was
the top-selling oncology drug for nearly a .decade with sales
reaching $8.58 billion in 2016. Rituxan (Schwaber & Cohen,
1973) is a sterile, clear, colourless, preservative-free liquid
concentration typically for intravenous administration.

Rituxan is supplied at a concentration of 10 mg/mL in either 100
mg (10 mL) or 500 mg (50 mL) single-use vials. The product is
formulated in 9 mg/mL sodium chloride, 7.35 mg/mL sodium
citrate dehydrate, 0.7 mg/mL polysorbate 80, and water for
Injection. The pH of the product is 6.5. (See Rituxan® Product
Label dated February, 2010, Biogen Idec Inc., and Genentech
Inc.) Rituximab (marketed under the trade names Rituxan® in
the United States and MabThera® in Europe) is a genetically
engineered chimeric murine/human monoclonal IgG1 kappa
antibody directed against the CD20 antigen. Rituximab has
an approximate molecular weight of 145 kD. Rituximab has
a binding affinity for the CD20 (Ko6hler& Milstein, 1975)
antigen of approximately 8.0 NM. Rituximab is produced by
mammalian cell (Chinese Hamster Ovary) suspension culture

in a nutrient medium containing gentamicin. Gentamicin is not
detectable in the final product.

Biogen Idec Inc., and Genentech Inc, since its initial approval
in 1997, it has improved outcomes in all B-cell malignancies,
including diffuse large B-cell lymphoma, follicular lymphoma,
and chronic lymphocytic leukemia (Koprowski et al., 1978).
Despite widespread use, most mechanistic data have been
gathered from in vitro studies while the roles of the various
response mechanisms in humans are still largely undetermined.
Polymorphisms in Fc gamma receptor and complement
protein genes have been implicated as potential predictors
of differential response to rituximab, but have not yet shown
sufficient influence to impact clinical decisions.

Unlike most targeted therapies developed today, no known
biomarkers to indicate target engagement/tumor response have
been identified, aside from reduced tumor burden. The lack
of companion biomarkers beyond CD20 (Nadler et al., 1980)
itself has made it difficult to predict which patients will respond
to any given anti-CD20 antibody. In the past decade, two new
anti-CD20 antibodies have been approved: ofatumumab,
which binds a distinct epitope of CD20, and obinutuzumab,
a MAB (Shin& Morrison, 1989) derived from rituximab
with modifications to the Fc portion and to its glycosylation.
Both are fully humanized and have biological activity that is
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distinct from that of rituximab. In addition to these new anti-
CD20 antibodies (Riechmann et al., 1988), another imminent
change in targeted lymphoma treatment is the multitude of
biosimilars that are becoming available as rituximab’s patent
expires. While the widespread use of rituximab itself will
likely continue, its biosimilars will increase global access
to the therapy. This review discusses current research into
mechanisms and potential biomarkers of rituximab response,
as well as its biosimilars and the newer CD20 binding MAB
therapies. Increased ability to assess the effectiveness of
rituximab in an individual patient, along with the availability
of alternative anti-CD20 (Armitage et al., 2017) antibodies
will likely lead to dramatic changes in how we use CD20
antibodies going forward.

Figure 1: The History of Ritixumab and patents on Methods
for producing chimeric, primate, primatized®, humanized and
human antibodies

While the general concept of immunotherapies has been
around for over a century, effective antibody therapies were not
feasible before the ability to generate MABs using continuously
growing cell lines (Figure 1). In 1975, Kohler and Milstein
(Shankland et al., 2012) generated the first hybridoma cell lines
capable of producing MABs by immunizing mice against sheep
red blood cells followed by isolation of B-lymphocytes(Beers
et al., 2010) from the murine spleens and subsequent fusion
of those cells with a myeloma cell line (1). The medical and
industrial potential of their achievement was quickly realized
and has rapidly become a booming biotechnology industry.

The present patent evaluation relates to the treatment of
hematologic malignancies associated with high numbers
of circulating tumor cells by the administration of a
therapeutically effective amount of an antibody that binds to
the B-cell surface (Feugier, 2015) antigen Bp35 (CD20). The
paper explains the discovery that hematologic malignancies
and, in particular, those characterized by high numbers of
tumor cells in the blood may be effectively treated by the
administration of a therapeutic anti-CD20 antibody. These
malignancies include, in particular, CLL, B-PLL (Lanini et
al., 2011) and transformed non-Hodgkin’s lymphoma. This
discovery is surprising notwithstanding the reported great
success of RITUXAN® for the treatment of relapsed and
previously treated low-grade non-Hodgkin’s lymphoma (Cang
etal., 2012). In particular, this discovery is surprising given the
very high numbers of tumor cells observed in such patients and
also given the fact that such malignant cells, e.g., CLL cells,
typically do not express the CD20 antigen at the high densities
which is characteristic of some B-cell lymphomas, such as
relapsed and previously-treated low-grade non-Hodgkin’s

lymphomas (Cang et al., 2012). Consequently, it could not
have been reasonably predicted that the CD20 antigen would
constitute an appropriate target for therapeutic antibody
therapy of such malignancies. Treatment of according to the
invention will comprise the administration of a therapeutically
effective amount of anti-CD20 antibody, rituximab which
administration may be effected alone or in conjunction with
other treatment(s), e.g., chemotherapy, radiotherapy (e.g.,
whole-body irradiation, or treatment with radiolabelled
antibodies). In addition, combination therapy with cytokines
may be useful to upregulate CD20 on the surface of the
lymphoma cells. Methods for producing chimeric, primate,
primatized®, humanized and human antibodies are well known
in the art. See, e.g., (Kasi et al., 2012; U.S. Patent 5,530,101,
issued to Queen et al) U.S. Patent 5,530,101, issued to Queen
etal, U.S. Patent 5,225,539, issued to Winter et al, U.S. Patents
4,816,397 and 4,816,567, issued to Boss et al, and Cabilly et al,
respectively. EP 1616 572 B As noted, a particularly preferred
chimeric anti-CD20 antibody is RITUXAN®, which is a
chimeric gamma 1 anti-human CD20 antibody.

The complete amino acid and corresponding nucleic acid
sequence for this antibody may be found in U.S. Patent
5,736,137. This antibody, which is produced in a proprietary
CHO cell expression system commercialized by IDEC
Pharmaceuticals Corporation, is made by a CHO (Cang et al.,
2012; Kasi et al., 2012; U.S. Patent 5,530,101, issued to Queen
et al., (n.d); Keating et al., 2010) cell transfectoma which was
deposited on November 4, 1992, under the provisions of the
Budapest Treaty at the American Type Culture Collection,
located at 12301 Parklawn Drive, Rockville, MD 20852. This
cell line was determined to be viable and will be replaced
should it become non-viable during the term of the deposit.
This cell line was made irrevocably available upon issuance of
the 5,736,137 patent and is available without restriction from
the ATCC (Cartron & Watier, 2017; Casan et al., 2018; Tobinai
et al., 2017; Illidge, 2010; Rizzieri, 2016). This cell line will
also be available without restriction during the lifetime of any
patent that may issue based on this application. The subject
anti-CD20 antibody will be administered by various routes of
administration, typically parenteral. This is intended to include
intravenous, intramuscular, subcutaneous, rectal, vaginal, and
administration with intravenous infusion being preferred. The
anti-CD20 antibody will be formulated for therapeutic usage
by standard methods, e.g., by addition of pharmaceutically
acceptable buffers, e.g., sterile saline, sterile buffered water,
propylene glycol, and combinations thereof. Effective dosages
will depend on the condition of the patient, age, weight, or any
other treatments, among other factors. Such administration
may be affected by various protocols, e.g., weekly, bi-
weekly, or monthly, dependent on the dosage administered
and patient response. Also, it may be desirable to combine
such administration with other treatments, e.g., radioactive
therapy, both targeted and non-targeted, chemotherapies, and
lymphokine (Tobinai et al., 2017; Illidge, 2010; Rizzieri,
2016; Tierney et al., 2007; Zacher et al., 2014) or cytokine
administration, e.g., interleukins, interferons, TNF’s, colony-
stimulating factors, etc. Typically, treatment will be affected
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weekly, for about 2 to 10 weeks, more typically about 4
weeks. Also, stepped-up dosing schedules may be even
more preferable. A particularly preferred chemotherapeutic
regimen that may be used in conjunction with the subject
antibody immunotherapy comprises CHOP immunotherapy,
which comprises the administration of a combination of
cyclophosphamide, doxorubicin, vincristine and prednisone.
Other known chemotherapeutics (Casasnovas et al., 2017
Marcus et al., 2017; Hiddemann et al., 2018; Townsend et
al., 2018; Sehn et al., 2015) include methotrexate, cisplatin,
toremifene and tamoxifen. The following Examples are not
intended, nor are they to be construed, as limiting the invention.
The Examples are intended to provide clinical evidence in
support of the efficacy of the invention was explained below
examples.

Shadman et al. (2018); Khouri et al. (2015);
Witzig et al. (2002); Gordon et al. (2004); Guzauskas et al.
(2017); Sun and Carlson (2017): 2 patients in whom we
noted a rapid reduction of blood tumor cells, which was
associated with severe pulmonary infusion-related toxicity
and thrombocytopenia, were studied. Also, 2 additional
patients were collected from physician-submitted reports of
adverse events related to RITUXAN® treatment. Pre-treatment
characterization of these patients included a median age of 60
years (range 26-73) with the diagnosis of B-Prolymphocytic
Leukemia (B-PLL), Chronic Lymphocytic Leukemia (CLL),
or transformed non-Hodgkin’s lymphoma. All of these patients
had elevated leukocyte counts as a consequence of blood
tumor involvement, bulky adenopathy and organomegaly. All
four patients developed a unique syndrome of severe infusion-
related reactions characterized by fever, rigors, bronchospasm
with associated hypoxemia, requiring temporary cessation of
RITUXAN® therapy. Concurrent with these symptoms, a rapid
decrement in circulating tumor cell load (mean pre-treatment
98 x 103L; range 73-132 vs. mean post-treatment 11 x 103L;
range 37-24.6) with mild electrolyte evidence of rapid tumor
lysis. Thrombocytopenia, a finding not commonly associated
with RITUXAN® therapy was noted in all four patients (mean
pre-treatment 145 x 103L; range 57-277 vs. mean post-
treatment Sn x 109/L; range 2-120), requiring transfusion in
one case. Symptoms of this syndrome required hospitalization
but resolved with supportive care. Subsequent RITUXAN®
treatment were well tolerated in all patients. Two subsequent
patients with CLL have been treated with high blood tumor

counts utilizing stepped-up dosing (100 mg day 1 followed
by rest of therapy on day 1) with demonstrated efficacy,
thrombocytopenia but minimal infusion-related toxicity
RITUXAN® administration in patients with hematologic
malignancies who have blood tumor cell involvement may be
associated with a higher frequency of severe initial infusion-
related reactions and thrombocytopenia (Marcus et al., 2017)
mandating careful clinical monitoring. Given the preliminary
activity of RITUXAN® in these patients, future studies in
CLL and PLL, utilizing a stepped-up dosing schedule, is to be
conducted.

Unlabelled immunoglobulins (MAB) are
attractive for the treatment of NHL as they may: mediate
cytotoxicity with complement (CDC) or effector cells (ADCC);
effect apoptosis; be less toxic, less immunogenic and possibly
more effective than (Marcus et al., 2017; Hiddemann et al.,
2018; Townsend et al., 2018; Sehn et al., 2015; Vitolo et al.,
2017; Maloney et al., 2016) toxin- or drug-conjugated Mabs;
not require the complex procedures needed for radiolabeled
Mab therapy (RIT), and not produce the myelosuppression
typical of high-dose RIT. Until recently, use of Mabs in the
treatment of EP 1 616 572 B1 4 5 10 15 20 25 30 35 40 45
50 55 hematologic malignancies has been limited. However,
the chimeric anti-CD20 Mab, RITUXAN®, has a low toxicity
profile and significant clinical efficacy and is now approved
by the Food and Drug Administration (US FDA 11/97; EU
6/98) for the treatment of relapsed or refractory, low-grade or
follicular (R=LG/F) NHL. In a single-agent clinical trial (PIII),
of 166 patients with R-LG/F NHL treated with RITUXAN®
at 375 mg/m2 weekly for four infusions (study 102-05), the
overall response rate (ORR) was 48% (6% CR and 42% PR).
Median time to progression for responders was 13.1 months
and duration of response 11.2 months. Median circulating
B-lymphocyte counts dropped to zero following the first dose.
Fisher et al. (2005); Prasad (2014) CD3, CD4, CD8 and NK
cell counts remained unchanged. B-cell recovery in peripheral
blood began at 6-9 months and was complete by 9-12 months.
No significant changes in serum complement levels were
noted. The mechanism for action remains unresolved with
CDC, ADCC, apoptosis and/or others being considered. In
spite of the absence of a clinical/laboratory correlation, the
contribution of CDC cannot be discounted. We have seen a
correlation between higher absolute NK cell count at baseline
and response to the Mab.

Cell Type | # Patients CR+PR | Abs. Count | #Patients NR | Abs. Count | P-value
NK 98 180 15 98 0.02
MK+ANC 98 185 15 102 0.02
ANC 101 3.7 15 34 0.40
CD3+ 98 761 15 576 0.37
Platelets 101 187 15 206 0.32
Note: N = 166 patients from study 102-05, and 37 from 102-06. Abs. Count: NK, CD3 =
cells/mm3; ANC, Pis. = cells x 10e3/mm3. P value for the difference between Abs. Counts.




DCC may be an important mechanism for the clinical activity
seen in patients treated with RITUXAN®. Agents which
enhance effector cell number and activity may synergize
with the mab. Studies of RITUXAN® in combination with
cytokines, e.g., [1-2, G-CSF, GM-CSF, INF, are also ongoing.

Phase /Il Study of RITUXAN® in CLL
RITUXAN® is a monoclonal antibody targeting CD20 that has
significant activity in the treatment of low-grade lymphoma
(LGL). When given at a dosage of 375 mg/m3 weekly/
four response rate in relapsed patients (PTS) was 43% (Mc
Claughlin et al., KOO, Vol. 14, 1998). Patients with small
lymphocytic lymphoma had lower response rates (13%) than
patients with other subtypes of LGL and lower serum levels of
RITUXAN®. Reduced response seen in SLL could be related to
lower density of CD20 antigen and/or higher circulating B-cell
counts. Both factors would be expected to impact (negatively)
on response seen in CLL. In an attempt to maximize activities
in CLL are conducting a Phase I/II study. All patients receive
a first dose of 375 mg/m3 to minimize infusion-relapsed side
effects. Subsequent weekly dosages (3) remain the same but
are given at an increased dose level. Sixteen patients have been
treated at dosages of 500-1500 mg/m3. Medium age was 66
years (range, 25-78). Eighty-one percent had end-stage IlI-
IV disease. Medium white blood cell count was 40 x 109/L
(range, 4-200), Hgb 11.6 g/dl (range, 7.7-14.7), platelets 75
x 109/L (range, 16-160), median B2 immunoglobulin was 4.5
mg/L (range, 3.1-9.2). Median numbers of prior therapies was
2.5 (range 1-9). Sixty percent of patients were refractory to
treatment. Two patients developed severe hypertension with
the first dose (375 mgm3); another one received further therapy.
Smith (2003); Cheson (2010); Pawluczkowycz et al. (2009);
Fisher et al. (2005); Prasad (2014) Toxicity at subsequent
escalated dosages has been mild although no patient at the
1500 mg/m3 dose level has been fully evaluated. Eight patients
have completed therapy (4 at 500 mg/m3, 3 at 650 mg/m3, 1
at 825 mg/m3). One patient treated at 560 mg/m3 achieved
full remission. One patient has progressive lymphocytosis on
treatment and all other patients had reduction in peripheral
blood lymphocytosis but less effect on lymph nodes. Dose
escalation studies are ongoing.

Use of cytokines to upregulate the expression
of CD20 [0026] another approach to improving response in
CLL patients is to upregulate the CD20 antigen using cytokines.
In an in vitro study, mononuclear cells from CLL patients were
incubated for 24 hours with various cytokines. Flow cytometry
results showed significant up-regulation by IL-4, GM-CSF,
and TNF-alpha. Venugopal P, Sivararnan S, Huang Cell Type #
Patients CR+PR Abs. Count # Patients NR Abs. Count P-value
NK 98 180 1598 0.02 MK+ANC 98 185 15 102 0.02 ANC 101
3.7153.40.40 CD3+98 761 15 576 0.37 Platelets 101 187 15
206 0.32 Note: N =166 patients from study 102-05, and 37 from
102-06. Abs. Count: NK, CD3 = cells/mm3; ANC, Pts. = cells
x 10e3/mm3. P value for the difference between Abs. Counts.
EP1616572B1551015202530354045 5055 X, Chopra
H, O’Brein T, Jajeh A, Preisler H. Upregulation of CD20
expression in Chronic Lymphocytic Leukemia (CLL) cells by

in vitro exposure to cytokines. Blood 1998; 10:247a. In fact,
recent data suggests that the upregulation of CD20 observed
on CLL cells may be limited to tumor cells (Venogopal et al.
Poster — Pan Pacific Lymphoma meeting, June 1999. Cytokine-
induced upregulation of CD20 antigen expression in Chronic
Lymphocytic Leukemia (CLL) (Vose et al., 2013; Quackenbush
et al., 2015; Press et al., 2013; Shadman et al., 2018) cells may
be limited to tumor cells). Preliminary data also suggest that
interferon alpha also upregulates CD20 on CLL cells after only
24 hours when applied at a concentration of 500 to 1000 U/
ml Thus, by administering certain cytokines to CLL patients
prior to or concurrently with administration of Rituximab®,
the expression of CD20 on the surface of malignant B-cells
may be upregulated, thereby rendering CD20, as well as other
cell surface markers such as CD19, a more attractive target for
immunotherapy. Vitolo et al. (2017); Maloney et al. (2016); van
Imbhoff et al. (2017); Vose et al. (2013) A collaborative study
has been initiated to test for optimal cytokine doses for CD20
upregulation in vivo. The study protocol involves treating ten
patients initially with GM-CSF at 250 mcg/m2 SQ QD X 3,
ten patients with IL-4 mcg/kg SQ QD X 3, and ten patients
with G-CSF at 5 mcg/kg SQ QD X 3. Mononuclear cells will
be separated by Ficon Hypaque centrifugation for apoptotic
studies to determine if upregulation of CD20 translates to
enhanced killing of tumor cells by Rituximab®.

EXAMPLE V: Combination Antibody and Chemotherapy
Protocol .Antibody treatment of CLL can be combined with
other conventional chemotherapeutic treatments known to be
useful for the treatment of CLL. The most frequently used single
agent for CLL is chlorambucil (leukeran), given either as 0.1
mg/kg daily or 0.4 to 1.0 mg/kg every 4 weeks. Chlorambucil
is often combined with oral prednisone (30 to 100 mg/m2/d),
which is useful in the management of autoimmune cytopenias.
Cyclophosphamide is an alternative to chlorambucil, the usual
dose being 1-2 g/m2 every 3-4 weeks together with vincristine
and steroids (Sun & Carlson, 2017; Salles et al., 2017; Smith,
2003; Cheson, 2010; Pawluczkowycz et al., 2009; Fisher et
al., 2005) (e.g., COP regimen). Various drug combinations
have been used for CLL, including COP (cyclophosphamide,
Oncovin, and prednisone), and CHOP (these three drugs plus
doxorubicin). Fludarabine has shown an effect in the treatment
of CLL, and gave an ORR of 50% in a group of patients
treated with 25-30 mg/m2/d every 3-4 weeks. http://www.
cancernetwork.com.

Although some patients have been shown to be refractory
for fludarabine. Such patients may also be resistant to 2-CdA
because often, patients who are refractory to fludarabine are
also refractory to 2-CDA (O’Brien et al. N. Engl. J. Med. 330:
319-322 (1994)). Hence, anti-CD20 antibody therapy will
be particularly useful for patients who are refractory or who
have relapsed after treatment with chemotherapeutic drugs.
Rituximab® therapy may also be combined with radiotherapy
in these patients. TBI with a low fraction size of 15 cGy to
total doses of 75 to 150 cGy has been shown to be effective
in about one-third of patientsA Phase II trial is currently
being conducted by CALGB in CLL patients. Rituximab®



and fludarabine are administered concurrently, followed
by Rituximab® consolidation versus fludarabine induction
followed by Rituximab®.

The goals of the study are

1. to determine in fludarabine treated CLL patients the
complete response (CR) rate and toxicity profile of
concurrent and consolidative Rituximab® therapy (Arm I)
and of consolidative Rituximab® therapy (Arm II);

2. to assess the CR rate in patients receiving concurrent
therapy with Rituximab® and fludarabine (the inductive
phase of Arm I);

3. to assess the frequency of conversion of a partial response
(PR) to a CR or stable disease to either PR or CR in CLL
patients receiving consolidative therapy with Rituximab®;

4. to follow the effects of therapy with Rituximab® and
fludarabine on the immunologic markers CD4, CDS, IgG,
IgA and IgM; and

5. to examine progression-free survival and overall survival
in Arms I and II. Although the present updated patent
evaluation patents on the invention have been described
in some detail by way of illustration and example, for
purposes of clarity and understanding it will be apparent
that certain changes and modifications may be practical
within the scope of the above.

Further to this how the Manufacturing Process of Biological,
Antibodies and derivatives was carried out industrially was
explained stepwise.

Process starts with thawing of vial from cell bank to generate
the inoculum. The cells from the vials are propagated using
flasks and seed fermenters to get required quantity of inoculum
for production bioreactor. The cells are allowed to grow in the
production fermenter for defined number of days in the batch
mode. Feeds of nutrients like glucose and Micronutrients are
fed in the fermenter on different periods. N the Fermenter
is harvested at the end of the fermentation and taken for
further processing like Centrifugation, Homozinisation and
clarification. The clarified processed bulk is called Inclusion
bodies (IBs) and will be stored at -20 degree centigrade. The
cells are removed from the centrifuge is then processed and
killed in kill tank through steam and alkali.

Purified Inclusion bodies from will be dissolved and subjected
to alkaline conditions to unfold the protein to linear structure
under defined conditions. Then the refolding buffer will be
prepared and dissolved IBs will be transferred to the refolding
buffer. Then the mixture will be incubated at 2-8 degree
centigrade for 24 hrs and the reaction will quenched by adding
acids. The refolded protein solution will be filtered through 1
Micron filter and subjected for chromatography-1.

During Chromatography I, column packed with defined matrix
is conditioned by using buffers. The filtered refolded protein
solution is then passed through the column and the product
present in the solution binds with the Matrix (Stationary phase).
The protein will bind to the column. The absorbed product is
removed from the column by elution buffers. The column is
then regenerated to remove impurities or unbound proteins by
flushing with alkaline and acidic buffers like sodium hydroxide
and acetic acid respectively. The column and system is stored
in storage solution like mild alkali solution or solvents like
ethanol.

In this stage the product obtained from chromatography-1 will
be passed through the Chromatography II column conditioned
with binding buffers. The absorbed product is removed from
the column by elution buffers which are in combination of
solvents like n-propanol and sodium sulphate. The column is
then regenerated to remove absorbed impurities by flushing
with solvents. The column and system is stored in storage
solution like mild alkali solution or solvents like ethanol.

Product from Chromatography II will be passed through the
Chromatography III column which is preconditioned under
high pressure. The absorbed product is removed from the
column by elution buffers which are in combination of solvents
like n-propanol and sodium sulphate in gradient mode. The
protein is collected in fractions as per the defined criteria. The
column is then regenerated to remove absorbed impurities
by flushing with solvents. The column and system is stored
in storage solution like mild alkali solution or solvents like
ethanol. The eluted protein is finally pooled and precipitated by
adding zinc sulphate. The final precipitant (slurry) is separated
by filtration and collected in vessel or container.

In this step the final slurry obtained from chromatography
IIT is poured in trays and subjected to freezing conditions
in Lyophiliser. The lyophilized product will be collected in
containers and stored at 2-8 degree centigrade. The lyophiliser
will be cleaned by using alkali and saturated steam.



Water- 6000 L

Micro nutrients — 5716 kgsTryptane:
269 Kgs

Amino acids- 219.2 kgs Dextrose -
733125 Kgs Yeast extract- 94.750
Kgshntifoam - 12 500 kgs Media
buffers: 70.1 Kgs Kanamycin: 0.3 kgs
IPTG: 2.1 Kgs

MgSod: 25.3 Kgs

Water for cleaning- 10000 LSodium
hydroxade for Cleaning- 20 Kg
TritonX 100: 46 Kgs

Tween 20: 41 Kgs Liquor

Ammonia: 250 L

o]

Bulk Liguid-5000L

Evaporation loss- 500L

Agueous waste to ETP -
105001

In this step final product will be filtrated by using single use 0.2 micron pore size filters aseptically. Filtrated product

Bulk Liquid: 5300 L\Water: 40,000 L

Water for cleaning: 20000 LTris: 253 2 Kgs
EDTA: 104.2 Kg

NaCL- 1110 4 Kgs

L- Arginine: 208 Kglmmidazole: 94.7

Sodium acetate: 31.3 Citraconic anhydride: 4
KaSodium sulphate: 520 Kg L- Cysteine: 7 Kg
Mickle Sulphate- 426 KgBME- 2 5

ZnCl2: 4 Kg

Sodium Hydroxide: 220 KgTFA: 13 Kg

HCI: 300 L

Glacial acetic acid: 220 kgM-Propanol: 8158 L
Ethanol: 1085 L

[ STAGE -2

will be stored in the storage container under +2 to + 8 degree centigrade temperature. Single use 0.2 micron pore size filter post
usage integrity will be tested.

Bulk Liguid-300L
Evaporation loss- 5000L

Aqueous wasts to ETP -
59700 L

v

Solvent recovery:

M-Propanol: 7342 L
Ethanol 976 L

No pyrophoric & highly reactive materials are used in manufacturing process.
No restricted/banned chemicals is used in the manufacturing process.
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