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B.1 Adjustment of therapeutic weights
The adaptable parameters are the therapeutic weifittte antitumour agents, acting at the two stage

0] Tumour Cell compartment: The therapeutic weighes &#1,7r2, 71,7z, Which respectively
denote the antitumour efficiency weight of temomaide and cytotoxic T-cells respectively.

(if) Cytotoxic T-cell compartment: the therapeutic wesghrer,,, r., , which respectively denote the
T-cell activation weight of interleukin-2 and tunranfiltrating lymphocytes respectively.

Since the tuning parameters deal with actual lkeelland biochemical processes and flow rates,
the tuning parameter values cannot have imaginaityeg and must be greater than or equal to zem. Th
value of the tuning parametersry, a2, 11,7z Which appear in derivation are not chosen to kedfi

instead they are chosen by the mathematical condittlucidated below. They are continually adjusted
as the therapy progresses, so as to minimize tig idtensity and toxicity to the patient, and yettee
same time enforce the tumour cell population toobee zero. For such optimization problems, it
transpires that significant characteristic to lerated to is the ratio: rr» [B1] (References are given at
the end of this file). Thus, we can take the patante;to have a normalized value of unity (irg,= 1),
thereby the task is to suitably choose or optintieevalue of the other tuning parameter Likewise,

the same logic applied to the ratiorpf: r ., Thus, we can have the values of two of the pararsets:

/=1 and r, =1 edliB
We elaborate below the bounds of the other twatwparameters{,, r, ) and how these are related to:
(i) the pharmacological efficiency factors of theege drugsily,U;, Iy ) [intermediate control variables];

(ii) the injected dose-rates of the drugg,(t), v, (t),v;(t) [final control variables].

Case |: Condition for the using Chemotherapy Temozolomideinjection [vy ]:

We consider temozolomide which acts through theotumeell population compartment (Figure 1) where
the toxicity costl; is related to the tuning parameters or weightsand rrz [see the subsection after

eg.(15) of the text]. We now attempt to find thdues of the tuning parameter range for effective
functioning of the chemotherapy, this span of galwill give room for altering the tuning weight to
enable complete tumour elimination.

Limit conditions of the temozolomide clinical efficiency factor Uy,
Upper limit of Uy:
From eq.(A14) T the desirable blood level of teatomide is
M* = —In(1— Uy). (B2)

Since M* needs toavoid having imaginary values, then temozolomidgigical efficiency parameter,
Uy = 1, since the logarithm is not defined for zero ogatéve values. Thus, the upper limitldf; is 1 .

T Any equation number prefixed by ‘B’ [such as eq4Tefers to Additional File 2: Supporting Methods



Lower limit of Upy:

Now, we recall eq. (A30)yu(t) = yM — k(M — M*). Sincewvys(t) is the drug injection rate, it cannot
be negative and henci(t) = 0. Substituting this value in the equation of thdiealine,

¥M —ky(M— M*) =0 (B3
Using M*value from aforesaid eq. (B2) in eq. (B3),

¥M —kpy(M+ In(1— Uy)) =0
Transposing the above, we have the lower limlgf viz.

Uy > 1 — exp[(yM/ku)—M] (B4

Limit conditions of the ther apeutic weight factor rr,:

Lower limit of ry:

Earlier, during the toxicity coslr minimization [eq.(A10)], we noted a condition ritg Uy with the
tuning parameterns;, andrTz, namely

H = b'r ng / I’TlG, (B5)
where G =[¢r/rr) + (@,”/ rr,)]. Substituting this expression of into eq.(BE} have:
bor, /1, G = 1 —expl(yMky) - M] (B6)

Recollecting that the relaxation decay parametehas the form of a negative term from eq.(13) of the
text, and by transposing eq.(B6), we obtain thestokmit of rr:

£,> ot/ bror, | 1-exp Mk — M)} - gr?] (B7)
where, apropos eq.(13) in the text, we know that=—k: (T —= T*) - 7 (X)) = [aT(1-bT) — cNT].
Upper limit of re,:
We recollect from the last two subsections igt=- 1 andb+ = 0, and using eq.(B6), we have
wgr, /G < 1 (B8)
where G, as before, stands fq;T[E / rr) + (gTZZI rr,)]. Transposing eq.(B8), we obtain:

F,< gTz2 rTl/(bT O, - ngz)- (B9)



From eq. (B7) and (B9), we arrive at the rangeadfies thaty, can take:

or,” /[ bron/ 1—exp(My/ku — M)} - gr’] < rr, < gr) rr,/(brgr, - o). (B10)
Let A and B be the left hand side and right hadésiof the inequality (B10) ; i.e.

A=gr? rr, 1 [{ bror, /1 —exp(My/ku—M)}—gr,] (B10-A)
B=gr,’ rr, /(brgr, - gr%). (B10-B)

We observe that actually the therapy-initiated tumeffect termbr can be either be negative implying
tumour cell population decreads (< 0), or be positive, indicating tumour cell poputetincreasekf >
0). Therefore, if the situation of tumour cell reggion occurs, i.e. folby = 0, we have the range of

rr, as:
A= 15 <B (B11)
On the other hand, if the complimentary situatibtumour cell progression occurs, itg.> 0, then
A= r =B (B12

The toxicity weight of the cytotoxic T-celt«{,) should have values within the above range, aisd th

requirement is a sufficient condition for tumougression when considering the use of chemotherapy
temozolomide.

Casell: Condition for the usng Tumour infiltrating lymphocyte injection [v,]:

We here attend to Tumour-infiltrating leucoyte,tthatuates the cytotoxic T-cell level that acts tia
tumour cell population compartment (Figure 1) whére toxicity costdr is related to the tuning
parameters or weightsr;, andrr, 1, [refer to the subsection after eq.(15) of the tewtg now attempt

to find the values of the tuning parameter rangeeftective functioning of the chemotherapy, thipan
of values will give room for altering the tuning igbt to enable complete tumour elimination.

Limit conditions of the cytotoxic T-cell efficiency factor U,
Upper limit of U, :
As per eq.(A14), the desirable cytotoxic T-cell plgpion level is
L* = '\/ [sTU /(d-U)] (B13)

Since L* is efficient in facilitating tumour elimation, its clinical efficiency U cannot be negative, i.e.
U, =0 in the numerator in eq.(B13). Further, as L* ispasitive finite cellular population, the



denominator cannot be zero nor negative, whichesmely imply thatl/y, #d and d— U, =0 (i.e.,

U, < d). Note that the upper limit of Unamely the parametet is the saturation level of fractional
tumour cell kill by cytotoxic T-cells (eq.A7), thuks positive.

Lower limit of Uy:
Considering the above paragraph , we can writegthge of U as:
0=U,=d (B14)

Thus the lower limit of U is 0. Now, to attend to the rage f, we consider eq.(A11), whereby we get
U = brgr,/rr,G, where G =[dr*/rr) + (@r,’/rr,)]. Using this U in eq. (B14):

0 < ngTZ/rTZG < d.
Thus, by gTzer2 G >0, andby gTZ/ rr, G <d. Taking reciprocal, these two inequalities imply:
T,I < © and ngTZ/dG <rs,

This means brogr,/dG < r, < (B15)

Bounds of antitumour effect term of therapy ( by ):

We now attend to the two bounds in eq.(B15).
Put C = Dby gr,/dG, and let D =0 (B15-A)
So, from eq.(B15), the following emerges:

for tumour regression case, i.&85 =0, we have € < rr; =D (B16)
while for tumour progression case, ibe:,= 0, one getsC = 1y = D (B)7

Thus, eq. (B16) and (B17) are the conditions fer diesired population of cytotoxic T-celf to have a
real number value.

Boundsof T-cell activation effect term of therapy ( b, ):

The symbob; signifies the total cytotoxic T-cell activationfeft by the two immunotherapeutic inputs:
the interleukin efficiency terr, and the tumour-infiltrating lymphocyte adminisioat termy, .

Since the therapy dose ratgt)and v;(t) depends on this desired cytotoxic T-cell vaiiigFigure 1),

one can posit that eq. (B16) and (B17) are thegsarg condition for administering the tumour-
infiltration leurocyte and interleukin dose-ratgg(t)and v;(t) respectively.



Further, we have v (t) =0 (B18)
because the dose-ratg(t) cannot be negative. From eq.(42), we recapitdlaexpression
VL = b|_ / |"|_2 H, (Blg)

where H=[(1f,) + (1/r,,)], H being a positive quantity as the therapewtghting factors,r,, ,
r, are positive. Substituting eq.(B19) in eq.(B18, have

h/r,b,H = 0 (B20)
Sincer,,and H are both positive, eq.(B20) implies that tvewsd need that
h>0 (B21)
Recollecting the tracking dynamics aspect, i.gA&8) and (A21):
by = — fu(X) — k(L — L7). (B22)

DEr?

where fi(X) = —mL+j———

L—gLlT+ (nN+rnC)T —uNI? - K, (1— e ™)L (B23)

Substitutingb; from eq.(B22) into eq. (B24), we get the conditionthe control behaviour

Dir?
k+ D372

— [—mL +; L—qLT + (N +mC)T —uNI? - K,(1— e=™)L + k(L — L*}] =0 (B24)

In eq.(B24), the desired value of cytotoxic T-qabulationL*, is given by (eq.Al4), i.e.

L* 'q [sTU/d-U)] (B25)

Putting this value ol* in the last term of eq.(B24) which is solved fbe tcytotoxic T-cell efficiency
factor U there, we get:

apt
= —
=Ti4pl

B26)

u,

Der?
k+DITE

whereP = L+ () [-mL+ L—qLT+ (N + nC)T —uNL? — K (1— e™™)L]
andy = brgr,/rr,G [as per eq.(A11)].

Substituting these values of P difiglin eq.(B26), we obtain the condition of the thgragighting factor
of cytotoxic T-cell r+, ,in terms of the therapy weighting factor of temiomider,, namely



=TLy Pl
[ aFl ]bTG”_G%“
rrz = Gr—z""ri BA7)

where Gry = —K¢T, Gz = —T [as per eq.(20)].

Rewrite eq.(B27) as rra = E (B28)
[ﬂ_‘—;fl]bTGﬁ_G%z
whereE = Trn (B29)

In eq.(B29), we may note that = 1 (sec. 2.5). The eq.(A10) and (A11) delineatesinequality require-
ment linking the therapy weighting factors of cgixit and temozolomide, vizy, andrr,. The eq.(B28)

is the sufficient condition for administration afour-infiltrating lymphocyte therapy dose rate,
T."L.(t} =0

Caselll: Condition for the using Interleukin injection (v)):

We recall the desired interleukin concentratiobloodI* to enable tumour elimination [eq.(A28)]:
=g U/(pL-U). (B30)
For I* to have real value, the denominator should natde, i.e.
Uy #p,L (B31)
The clinical efficiency factor of interleukid, is given in eq.(A25) which states that
8 b/ H. (B32)

where H = [ (k) + (1/r1.,)]. Substituting eq.(B32) into eq.(B31), and reaging, we have the
requirement for the value of, , the weighting factor of tumour infiltrating lyrhpcyte therapy:

_, PILTia
T, + m (833)
In other wordsy;, # F (B34)
where F = 27t (B34-A)
br—pIL

Eqg.(B34) is anecessary conditionf administering interleukin dos®;(t). Since this dose rate cannot be
negative, we have another requirement:

v (t) = 0 (B35)

Now we consider the desired interleukin dose rateumour eliminatiorv* [eq.(A31)], viz.



vi* = =k (1-1%) (B36)
Since the desired dose-ratg > 0, so eq.(B36) implies

wl—k,(I—1)=0 (B37
Here, we now substitute the value of the desir&atligukin blood level [eq.(A31)], i.e.

* =gU/(pL-U). (B38)
where the interleukin efficiency terid, is given by eq.(A25), that is,

U = b._/r._lH (B39)

Here, H=[(1k ) + (1/r,)], as per eq.(A27). In eq.(B39), the cytotoxicdlt activation ternb, , is
obtained from eq.(A23), viz.

by= —filX)— k (L— L¥) (B40)

DEr?

where fi(X) = —mL+j———

L—gqlT + (nN+nC)T —uNL? - K;(1— e ™)L (B41)

Note that the cytotoxic T-cell activation tebincan be either facilitative and positivig £ 0), or negative
and inhibitory b_ < 0). There are considerable experimental evidenmethfs bimodality [B2, B3]. For
instance, tumour cell fragments and debris canecaativation of those T-cells, while such T-celdsc
undergo suppression if they interact with tumoulisceepeatedly. Now, let us put the respective
substitutions mentioned above [eq.(B38)-(B39), (B@X11)] into eq. (B37), and solve for the,

weighting factor. To write the solutions in a corapfrm, we let

G= 55— (B42)

Solving forr.,, we arrive at two versions depending on whether t¢htotoxic T-cell activation is
facilitated or inhibited, i.e. on tH® value:

(a) If b.< 0 (T-cell inhibition): then one condition needs®satisfied, viz.r,< G (B43)
(b) If b.> 0 (T-cell facilitation): then two conditions netmlbe satisfied, viz. r.,> G (B44)
andb, < pL[1+(r,/r,)] (B45)

where b, = U; + v, (eq. A23), indicating thdl, acts as the sum of the immunomodulative effectsted
on the cytotoxic T-cells by the interleukin effinigy factorU, and tumour-infiltrating lymphocyte dosimng.

Egs.(B34), (B43) and (B44)-(B45) are thefficient conditiononr, for using interleukin dose (t).



B.2 Computation of the values of therapeutic weightsr,, |,

From the above, we have several numerical indiges,the parameters named (A, B, C, D, E, F, G)
defined in egs.(B-10A), (B15-A), (B29), (B34A) afB42), and these indices determine the values that
can be taken by the tuning parametegsandr,. , [egs.(B11)-(B12), (B16)-B(17), (B28), (B34), (B43)

(B44)]. These numerals A-F are function of the dgiital and pharmacological variables associateld wit
the tumour T, N, L, C, M, Iwhich change temporally, thus thg andr,, values will change with time.

Calculating ro,:

() For the case when thetumour cell lysisterm br < O:
We have the three conditions from eqs., (B11), {B@#28), respectively:
AST'T2<B; C<T'T2SD and T'T2SE

Since D =« [see the line above eq.(B16)], the last two inetjgalabove can be combined to yield that
C< rTZS E.

Now we have the two inequalities: %+, < B, and C <+, < E. Evidently, both these inequalities can be
satisfied if we have a more stringent inequality:

[the greater value among A and Ck rr, < [the smaller value among B and E]  §B4

To initiate, we can take the valueref to be the midway between the upper and lower boofd,
these bounds respectively being the bracketediddt-and right sided expressions of eq.(B46). Thus,

f, =% . [ (the greater value among A and C) + gimaller value among B and E) ]  (B47)

Thereby, in caser, becomes negative, then we consider only the upmend ofrr,, so that it has a
positive value, thus we take

fr, = % . [smaller value among B and E] (B48)

(i)  For the case when the term br > O:
We consider eq.(B12), (B17), (B28), from which vimitarly arrive at the inequalities

A>rr, > B, and C ¥r,>E (B49
Likewise, rr,=%. [ (the greater value among B and E) + ¢thaller value among Aand C)] (B50)

If this givesrT2 a negative value, then we delineate that



rr, = % . [smaller value among A and C] (B51)

If this value is also negative, then we will nolest the drug dosage associated withnamelyvy (t) and

v, (t), i.e. chemotherapy and tumour-infiltrating lympiies respectivel\Note that, as per eq.(A15)-
(A16), the desired blood levels of chemotherapy taimour-infiltrating lymphocytes both depend oa th
value of the index G therein, which in turn depend, [eq.(A12)]. Thus the dosages of these two drugs

are omitted (i.e. made zero), and only the otheg dinterlukin-2, is administered.
Calculatingr,:

(i) Forthecase that the cytotoxic T-cell effect term b < O:

The pertinent formulas fot, are egs.(B34) and (B43), respectivaly# F, andr., < G. Hence, we can
take that

LJ= G-1. (B52)
In case if (G1) =F, then we have

r,=G-2. (B53)

2

(if) For the case when theterm b > O:

Attending to eq.(B34) and (B44)-(B45), one discet three conditions should be satisfied:# F, r.,
> G, along withb, < p L [1+(r(, /1, )]. We initially put

=G +2, (B54)
In case, if the aforesald inequality is not satisfied, then we put
J=G+1. (B55)
However, ier2= F, then we take that

5=G +0.5. (B56).



B.3 Summary of proceduresfor obtaining the therapeutic weights

All the values of the tuning parameters are catedlao as to be positive.
* Requirement for administering temozolomide dose-rate, v, (t):

Casel: If antitumour effect parametér < 0:
then the antitumour drug weight tungegameterr, should be within the ranga < rr,<B.

Casell: If by > 0: thenry, should be within the rang& > r7,>B.

e Requirement for administering tumour-infiltrating lymphocyte dose-rate vy (t):

Casel: If by <0: theanzshouId be within the rang€ < rr, < E.

Casell: If by > 0: thenry,should be within the rang€ > rr,>E.

* Requirement for administering interleukin dose-rate v;(t):

Casel: If T-cell activation effect parametéf < 0:
then the T-cell drug activation paréene, should satisfer2 < Gand r,#F.

Casell: If b, > 0:
themL2 should satisfyL2 > G, rLZ;k F,ando. < p L1+ (ry, /1)l

To sum up, that both the tuning weights, r, = 1 [eq.(B1)], while the values of the tuning
weightsrr, andr_, depend on the boundary indices A, B, C, D, F and/@se values can determined as
per egs.(B10-A), (B10-B), (B15-A), (B29), (B34-Ahcé (B42), as per Table B.3 in the next page.
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TableB.3 Formulation of boundary parametersthat provide ther apeutic weightsr.,, r,

2

Boundary Indices Expression Characterizing equation
A A=gr? rr ;[ bror /1 —exp(My/ku—M)}-gr °] Eq.(B10-A)
B B=gr, rr,s(bror, _ ngz) Eq.(B10-B)
C C = by gr,/dG Eq.(B15-A)

L L
E [STd;P brGr, — G, Ea.(B29)
E = o2 Tr1
T1
G oo 1y, Eq.(B42)
b,g, +b,
1(i-k
L -1
piL

Note that one can putr, , r ;= 1 in the expressions in the middle column [se¢Bdq]. The values of the other tuning weights

rr, andr, can be obtained by substituting the values obthendary indices A-G (middle column) in eq.(B466@.
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B.4  Submodal Protocols. Oneor Two Therapeutic Agents

As delineated in the earlier pages (items B.1-Ba@)can select the different dosages of the three
drugs, based on the values of the therapy weightsandr;, , which depends on the values of bounds
A,B,C,D,E and F therein. We initially select all the three ageiNsvertheless, when there is violation of
any of the necessary or sufficient condition/s rimgr@d in that section, then that specific violatidrgg is
stopped, and the remaining two drugs continue tadmeinistered. Thereafter, if another conditioniks fa
then the corresponding violating drug is omitte@, go for the remaining drug. Here we elucidate the
approach for the situation necessitating the ussvofdrugs or of one drug, i.e. omit one or twatlod
three therapeutic modes (chemotherapy, immunothierap cytotherapy agent), thus resulting in
submodal protocols.

(&) Two drug formulation

In this method three different cases arise as ttiféerent drugs are available and two distinctgdriare
used at a time. The aim is same as in three drotyaipi.e., to make tumour cell populatih= 0 in
finite time. Actually, in the derivations below, wélize the overall approach developed for the plate
protocol of three drugs [Additional File 2; items2A& A.3). The three cases are either chemotherapy
with cytotherapy, or cyto-therapy with immunothegramr immunotherapy with chemotherapy. The
detailed elucidations follow:

Casel : Chemotherapy with Tumour-infiltrating lymphocyte therapy, vy (¢t) and v, (t)

(A) Tumor cell compartment:
An analysis like that in eq.5 of the text, furnistibe negative bias formulation of tumour cell extion:
(T —T*) +kp(T—T)=0

This is similar to the three drug control desigmd as per eq.(A14), we have the desired concemtrafi
chemotherapy in blood (M*) and desired populatiéreytotoxic T-cells in blood (L*) as respectively:

UpsT! (%)
- ()

d-U;

(B) Cytotoxic T-cell compartment:

Following the same methodology as in eq.(A17), amives at the dynamic control formulation for Titce
induced tumour regression:

12



(L—L*) +k,(L—L)=0
and the desired injected dose rate of tumour-afilig lymphocyte:

wt) = = (X)) + k(L— L)

. D?1? _ piLI
wherefy(X) = —mL +j——=L —qLT + (N + 1,0T — uNL? - K,(1— e ™)L + ﬁ

(C) Chemotherapy compartment:

Likewise, we obtain the dynamic control formulation chemotherapy-induced tumour regression:
(M- M*)+ ky(M— M*)=0
whilst the desired injected dose rate of tumouittrating lymphocyte is:

W(t) = YM —ky (M — M?)

Casell: Tumour-infiltrating lymphocyte therapy with Interleukin, v (t) and v;(t) :

(A) Tumor cell compartment:

An aforesaid analysis furnishes the negative mawmdlation of tumour cell extinction:

(T —T*) +kp(T—T)=0

and the therapeutic efficiency factor of cytotoXicell as

U, = (7)[aT(1 = bT) = cNT = Kp(1 = e™™)T + ky(T = T*)] 5B

with the desired population of cytotoxic T-cellbiood

UpsT! G)
v =G50

d-Uyp,

This desired value df*, is the objective for the performance of the aytit T-cell compartment. The
value ofU, is obtained from eq.(B57).

(B) Cytotoxic T-cell compartment:

The expressions that we obtain is similar to tmedldrug control (given in main text), namely:

13



Therapeutic efficiency factor of interleukin U, = cd?

)
Injected dose rate of tumour-infiltrating lymphoeyty;, = - L
1 1
’ (m*m)
Desired interleukin-2 concentration in the blodd:= pL’—g’U
1~.— Uy

(C) Interleukin compartment:

This is reminiscent of the three drugs control glesind one has

Desired injected dose-rate of interleukin:  v,;(¢t) = Ww,I — k;,(I — I*)

Caselll: Interleukin and chemotherapy v, (t) and v,,(t):
(A) Tumor cell compartment:
As earlier, we have the negative bias formulatibtumour cell extinction:
(T—T*) +kp(T—T)=0
This is similar to the three drugs control design,

Desired blood concentration of chemotherapy ag#fit= —In(1 — Uy)

UpsT! (%)
)

Desired population of cytotoxic T-cellsL* = (d m
—UVL

(B) Cytotoxic T-cell compartment:

As shown before, the dynamic control formulationTecell induced tumour regression:
(L—L*) +k,(L—-L)=0

and the therapeutic efficiency factor of interlaulg

272
= (_mL +Jrperal = aLT + (AN + 15007 —uNL - Ky (1= e ™)L+ ky (L - L*)>
Desired interleukin-2 concentration in the bloodI* = T lfg’u
-— Y1

(C) Chemotherapy compartment:

Reminiscent of the three drugs control design,geie

14



Desired chemotherapy concentration in the blood,,(t) = yM — k(M — M%)
(D) Interleukin compartment:

As before, the Desired interleukin concentratioblood vi(t) = p, 1 — k;(I — I7)

15



(b) Onedrugformulation

Initially we start with the Tumour cell dynamicschthen with any one of the three therapies:

Case |: Chemotherapy, vy, (t)

In this case we need to consider successivelyutheur cell dynamics and the chemotherapy input.

(A) Tumour cell compartment:

Here we have two compartments to consider: the tmnaell compartment, and its preceding
compartment, the chemotherapy module (Figure 1)owimg the same methodology, we see

(T —T*) +kp(T— T*) =0, and
Desired chemotherapy concentration in bldffid= — In(1 — Uy)

Here, the chemotherapy efficacy factidy, = — (a;()()) (frCO + kp(T—TY)
T

whereG(X) = —k:T and f;(X) = aT(1 — bT) — cNT — DT.
(B) Chemotherapy compartment:

Reminiscent of the chemotherapy compartment oftttee drugs control design, we have

Desired injected dose-rate of the chemotherapy dnft) = yM — ky (M — M*)

Case | l: Tumour-infiltrating lymphocyte therapy v, (t)

In this case, we attend to the tumour cell compantrand its predecessor, the tumour infiltrating
lymphocyte one (Figure 1).

(A) Tumour cell compartment:

Since we are dealing with immunomodulation, weratte the tumour cell compartment when under the
immunomodulatory terms, the dosages of tumourtiafihg lymphocyte and of interleukin, i.e. theotw
drug dose ratesy; (t) and v,;(t). Thereby, we have

ULsT! G)
=)

Desired cytotoxic T-cell population in bloodt = (d "
—UL

16



(B) Cytotoxic T-cell compartment:

This parallels the cytotoxic T lymphocyte compantmander the effect of two drugs, viz. the dosage
rates of chemotherapy and tumour-infiltrating lyrapytes, i.e. the injection ternwg, (t) and v (t).

Desired dose-rate of tumour-infiltrating lymphostg(t) = — (fL(X) + k(L — L*))

22
kacTzL —gLT + (N +1,C)T —uNI? - K,(1— e~ M) + 2

where f;,(X) = —mL +j P
1

Caselll: Interleukin therapy, v;(t)

Since the interleukin dosage modwét), is farthest from the tumour cell compartment, meed to
consider the three serial entities: tumour celiptmxic T-cell and interleukin compartments.

(A) Tumour cell compartment:

The derivation is same as the tumour cell compartroé the two drug approach, when dose-rates of
tumour-infiltrating lymphocytes and interleukin, (t) and v,(t), are used. Thence

UpsT! G)
)

Desired cytotoxic T-cell population in blo@d = (d m
—YL

(B) Cytotoxic T-cell compartment:

The derivation is same as the cytotoxic T-cell cartipent of two drug formulation, where one uses
chemotherapy and interleukin dosage ratggt) andv, (t). Thereby

Urg1
piL—Uj

Desired interleukin concentration in blodtl =

(C) Interleukin compartment:

This resembles the three drug approach, whereby

Desired dose rate of interleukiny (t) = W,I — k;
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