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Highlights

Comparative IVM systemic availability for three oral formulations
in humans.

Similar Cmax and AUC values obtained for IVM administered as
Tablets and Capsules.

Enhanced IVM systemic exposure was obtained after treatment
with the oral solution.
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2023 (Ceballos a kol.) - Systémova dostupnost ivermektinu u dospélych dobrovolniki Ié¢enych
rliznymi peroralnimi farmaceutickymi formulacemi

e Cil: Porovnat systémovou dostupnost a kinetiku dispozice IVM perordlné podavaného v
ruznych farmaceutickych formach (tableta, roztok nebo kapsle) zdravym dospélym.

e Dobrovolnici byli nahodné rozdéleni do 1 ze 3 experimentalnich skupin a peroralné jim byl
podavan IVM ve formé tablet, roztoku nebo kapsli v davce 0,4 mg/kg.

e Vzorky krve byly odebrany jako suché krevni skvrny (DBS) mezi 2 a 48 hodinami po oSetfeni a
IVM byla analyzovana pomoci HPLC s fluorescencni detekci.

e Zavér: Peroralni roztok vedl k vyznamné vyssi systémové expozici IVM (AUC: 1653 ng h/ml)
ve srovnani s tabletami (1056 ng h/ml) a kapslemi (996 ng h/ml).

e Simulace 5denniho opakovaného podavani pro kazdou formulaci neprokazala vyznamnou
systémovou akumulaci.

Comparative evaluation of the systemic availability of three
ivermectin formulations (Tablet, Solution and Capsule) orally

administered in healthy volunteers.

Ivermectin (IVM)

(0.4 mg/kg)

Tablet Solution Capsule

Oral administration to healthy human
volunteers (n=12)

Blood (DBS) sampling
; VM ' HPLC analysis
== Physico-chemical == | pryg measurement,
extraction
PK analysis
0-48 h
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Tablet Group: volunteers
received a single oral dose of a commercially available IVM tablet (6 and 9mg
Tablets were used), Solution Group: volunteers were orally treated with a
single dose of a commercially available 0.6% IVM solution and, Capsule
Group: individuals received oral treatment with a commercially available
IVM capsule (6 and 9mg capsules were used).

The tablets (Elea®) were formulated with lactose monohydrate, cellactose 80,
sodium starch glycolate, magnesium stearate, and talcum powder; the
capsules Berlari Pharmacy) were formulated with lactose monohydrate and

the copulas were of standard gelatin. The [VM solution vehicle (Cassara®)

and sorbitol 70%.
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Changes on pharmaceutical formulation account for
differences in the gastrointestinal absorption and
systemic exposure of orally administered IVM in

humans.



https://substackcdn.com/image/fetch/$s_!FEMD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc3101fff-bf80-4b90-93aa-d53e631f07e4_1198x677.jpeg
https://substackcdn.com/image/fetch/$s_!FEMD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc3101fff-bf80-4b90-93aa-d53e631f07e4_1198x677.jpeg
https://substackcdn.com/image/fetch/$s_!D65X!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa179ce85-42f2-4a19-8293-3fe578ba82b2_844x886.jpeg
https://substackcdn.com/image/fetch/$s_!D65X!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa179ce85-42f2-4a19-8293-3fe578ba82b2_844x886.jpeg
https://substackcdn.com/image/fetch/$s_!mWVu!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F09fb8690-80fd-492b-81b0-62bb2cd7712a_943x946.jpeg
https://substackcdn.com/image/fetch/$s_!FEMD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc3101fff-bf80-4b90-93aa-d53e631f07e4_1198x677.jpeg
https://substackcdn.com/image/fetch/$s_!D65X!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa179ce85-42f2-4a19-8293-3fe578ba82b2_844x886.jpeg

Table 1. Mean (£SD) ivermectin (IVM) blood concentrations
obtained after its single oral administration (0.4mg/kg) as either
Tablet, Solution, or Capsule formulations to healthy adult
volunteers (n=12).

IVM concentration (ng/mL)

Time

Tablet Solution Capsule
post-treatment
(h) Mean SD Mean  SD Mean SD
0 0.00 0.00 0.00 0.00 0.00 0.00
2 49,34 170 105.0° 562 421° 232
4 186 [10987 556 205
6 54.43b 220 7743 416 509° 18.4
8 41.64 16.2 59.4° 201 3912 14.2
12 26.72 123 39.9° 123 273 9.90
24 1532 620 23.3b 620 15.02 750
48 8507 280 127° 300 9.10° 390

Table 2. Mean (£SD) ivermectin pharmacokinetic parameters
obtained after its single oral administration (0.4mg/kg),
formulated as either Tablets, Solution or Capsules, to healthy
adult volunteers.

Pharmacokinetic Tablet Solution Capsule
parameters Mean SD Mean SD Mean SD
Cmax (ng/mL) 71.8% 180 1204° 535 66.0* 271
Tmax (h) 450 150 3.30° 130 4.30*° 078
AUCy.109 (ngh/mL) 10567 344.7 [1653°] 498.6[996.5% 432.6
AUCy. (ngh/mL) 12612 4015 1958° 516  1246% 544.1
MRT (h) 244* 310 24.6* 650 253* 460
T%2el (h) 16,57 1.80 174 490 17.0* 3.80

Cmax: maximum blood IVM concentration; Tmax: time to reach Cmax;
AUCq_1gq area under the curve concentration vs time from time zero to
the limit of quantification; MRT: mean blood residence time; Tqjper:
elimination half-life. Different letters indicate statistically significant

differences (P<0.05) among experimental groups.
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Fig. 2. Comparative mean (z SD) ivermectin peak blood
concentration (Cmax) and area under the blood concentration-
time curve (AUC) values obtained after its oral administration
(0.4 mg/kg) as either Tablet, Solution or Capsule formulations to
healthy adult volunteers (n = 12). Different letters indicate
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IVM, znama ektoendoparaziticidni sloucenina, se nyni znovu pouZziva k tlumeni horecky
dengue [35], [36] a malarie [37], [38] .

Perspektiva pouZiti IVM se tak rozsifila nad ramec jeho Sirokého antiparazitického spektra ve
veterindrni a humanni mediciné na Sirokou sSkalu cild a aktivit, véetné

antiplazmodialnich [19], antivirovych [23], [24],

antimykobakteridlnich, cytostatickych [16] , [39] a protizanétlivych/imunomodulacnich [40] .

IVM byl také povaZovan za potencidlniho kandidata mezi v soucasnosti pouzivanymi léky
na podporu opravy poskozeni myelinu [41] .

ZnovuvyuZiti IVM vyZaduje jasnou interpretaci jeho schopnosti dosahnout riiznych tkani v
lidském téle.

Zde uvedené vysledky naznacuji, Ze rozpousténi je dlleZitym faktorem urcujicim
systémovou dostupnost IVM u lidi.

Po podani roztoku byly pozorovany vyssi hodnoty IVM v krvi ve srovnani s podanim tablet
nebo kapsli.

Zvyseni dostupnosti léku nekorelovalo s klinickymi neZadoucimi uc¢inky béhem studie, coz
souvisi s bezpeénosti a snasenlivosti hlasenou u IVM i v davkach az 2 mg/kg [12] .

vwvs

Zde jsme zaznamenali jasnou tendenci k dosaZeni vysSich maximalnich koncentraci a
systémové expozice u Zen ve srovnani s muzi.
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MUj nazor...

Co to vSechno znamena? Shrnu to jednoduse:

12 zdravych dobrovolniki uzivalo ivermektin peroralné 30 minut po standardni snidani,

néktefi uZivali tablety s 6 mg nebo 9 mg ivermektinu, néktefi uzivali kapsle a néktefi uzivali

0,6% roztok tekutého ivermektinu IVM.

Tekuty ivermektin poskytuje o 68 % vyssi maximalni hladinu v krvi neZ tableta (120,4 vs
71,8)

Tekuty ivermektin ma o 56 % vyssi systémovou dostupnost nez tablety (1653 vs. 1056)

Zeny dosahuji s tekutym ivermektinem o 76 % vy$$i maximalni hladiny v krvi nez muii
(153,7 vs 87,1)

Zeny maji 0 27 % vyssi systémovou dostupnost tekutého ivermektinu nez muszi.
S tabletami lvermectinu jsou si muzi a Zeny prakticky rovni.

Pokud uZivate Ivermektin jednou denné po jidle, nedochazi k nadmérné systémové
akumulaci v pribéhu éasu.

Zvyseni dostupnosti léku s roztokem ivermektinu nekorelovalo s klinickymi nezadoucimi
ucinky béhem studie (Zadné dalsi vedlejsi Gcinky).

Moje komentare:

Béhem pandemie COVID-19, kdy nékteré vlady zasahly proti ivermektinu, aby mohly prosadit
nouzova povoleni pro toxické a nefunkéni mRNA vakciny proti COVID-19,

Mnoho lidi ve Spojenych statech a Kanadé, ktefi neméli pfistup k tabletam ivermektinu, se uchylilo

k uzivani tekutého ivermektinu nebo pasty. Ja jsem byl jednim z nich.

Predpokladal jsem, Ze uzivani tekutiny je stejné jako uzivani tablet, pokud je davka ivermektinu
stejnda. Tato prace ukazuje, Ze tomu tak neni.

Jaky z toho vyplyva?

Pokud jste Zena s agresivnim karcinomem prsu nebo s jakoukoli jinou rakovinou, ktera reaguje na
vysoké davky ivermektinu, mizZete z tekutého ivermektinu dosahnout vyrazné vétsiho
protirakovinného ucinku (o 50-60 % vice) nezZ z tablet ve stejné davce.

Pro muze neni pfidany pfinos tekutého ivermektinu zdaleka tak velky.



