
141 

 

 

DAFTAR PUSTAKA 

 

Aakeröy, C. B., Fasulo, M., Schultheiss, N., Desper, J., & Moore, C. (2007). 

Structural competition between hydrogen bonds and halogen bonds. Journal of 

the American Chemical Society, 129(45), 13772–13773.  

Abifadel, M., Rabès, J. P., Devillers, M., Munnich, A., Erlich, D., Junien, C., 

Varret, M., & Boileau, C. (2009). Mutations and polymorphisms in the 

proprotein convertase subtilisin kexin 9(PCSK9) gene in cholesterol 

metabolism and disease. Human Mutation, 30(4), 520–529.  

Abifadel, M., Varret, M., Rabès, J. P., Allard, D., Ouguerram, K., Devillers, M., 

Cruaud, C., Benjannet, S., Wickham, L., Erlich, D., Derré, A., Villéger, L., 

Farnier, M., Beucler, I., Bruckert, E., Chambaz, J., Chanu, B., Lecerf, J. M., 

Luc, G., … Boileau, C. (2003). Mutations in PCSK9 cause autosomal dominant 

hypercholesterolemia. Nature Genetics, 34(2), 154–156.  

Abramov, Y., Loschen, C., & KLAMT, A. (2012). Rational Coformer or Solvent 

Selection for Pharmaceutical Cocrystallization or Desolvation. Journal of 

Pharmaceutical Sciences, 101(10), 1–11.  

Aher, S., Dhumal, R., Mahadik, K., Paradkar, A., & York, P. (2010). Ultrasound 

assisted cocrystallization from solution (USSC) containing a non-congruently 

soluble cocrystal component pair: Caffeine/maleic acid. European Journal of 

Pharmaceutical Sciences, 41(5), 597–602.  

Aitipamula, S., Banerjee, R., Bansal, A. K., Biradha, K., Cheney, M. L., 

Choudhury, A. R., Desiraju, G. R., Dikundwar, A. G., Dubey, R., Duggirala, 

N., Ghogale, P. P., Ghosh, S., Goswami, P. K., Goud, N. R., Jetti, R. R. K. R., 

Karpinski, P., Kaushik, P., Kumar, D., Kumar, V., Zaworotko, M. J. (2012). 

Polymorphs, Salts, and Cocrystals: What’s in a Name? Crystal Growth & 

Design, 12(5), 2147–2152. 

Alhalaweh, A., & Velaga, S. P. (2010). Formation of cocrystals from stoichiometric 

solutions of incongruently saturating systems by spray drying. Crystal Growth 

and Design, 10(8), 3302–3305.  

Almarsson, Ö., & Zaworotko, M. J. (2004). Crystal engineering of the composition 

of pharmaceutical phases. Do pharmaceutical co-crystals represent a new path 

to improved medicines? Chemical Communications, 17, 1889–1896.  

AOAC, 2019. AOAC Guidelines for Single Laboratory Validation of Chemical 

Methods for Dietary Supplements and Botanicals, 18-19, 24-25. 

Babu, N. J., & Nangia, A. (2011). Solubility advantage of amorphous drugs and 

pharmaceutical cocrystals. Crystal Growth and Design, 11(7), 2662–2679.  

Badan Pengawas Obat dan Makanan Republik Indonesia. (2021). Peraturan Badan 



142 

 

 

Pengawas Obat dan Makanan Nomor 18 Tahun 2021 tentang Pedoman Uji 

Farmakodinamik Praklinik Obat Tradisional. Jakarta 

Bai, Y. F., & Xu, H. (2000). Protective action of piperine against experimental 

gastric ulcer. Acta Pharmacologica Sinica, 21(4), 357–359. 

Bajad, S., Coumar, M., Khajuria, R., Suri, O. P., & Bedi, K. L. (2003). 

Characterization of a new rat urinary metabolite of piperine by LC/NMR/MS 

studies. European Journal of Pharmaceutical Sciences, 19(5), 413–421.  

Ballantyne, C. M., Neutel, J., Cropp, A., Duggan, W., Wang, E. Q., Plowchalk, D., 

Sweeney, K., Kaila, N., Vincent, J., & Bays, H. (2015). Results of 

bococizumab, a monoclonal antibody against proprotein convertase 

subtilisin/kexin type 9, from a randomized, placebo-controlled, dose-ranging 

study in statin-treated subjects with hypercholesterolemia. American Journal 

of Cardiology, 115(9), 1212–1221.  

Banach, M., Rizzo, M., Toth, P. P., Farnier, M., Davidson, M. H., Al-Rasadi, K., 

Aronow, W. S., Athyros, V., Djuric, D. M., Ezhov, M. V., Greenfield, R. S., 

Hovingh, G. K., Kostner, K., Serban, C., Lighezan, D., Fras, Z., Moriarty, P. 

M., Muntner, P., Goudev, A., Mikhailidis, D. P. (2015). Statin intolerance - An 

attempt at a unified definition. Position paper from an International Lipid 

Expert Panel. Archives of Medical Science, 11(1), 1–23.  

Bao, L., Bai, S., & Borijihan, G. (2012). Hypolipidemic effects of a new piperine 

derivative GB-N from Piper longum in high-fat diet-fed rats. Pharmaceutical 

Biology, 50(8), 962–967. 

Barter, P. J., & Rye, K. (2016). New Era of Lipid-Lowering Drugs. The American 

Society For Pharmacology and Experimental Therapeutics, 68(2), 458–475. 

Basavoju, S., Boström, D., & Velaga, S. P. (2008). Indomethacin-saccharin 

cocrystal: Design, synthesis and preliminary pharmaceutical characterization. 

Pharmaceutical Research, 25(3), 530–541.  

Batisai, E., Ayamine, A., Kilinkissa, O. E. Y., & Báthori, N. B. (2014). Melting 

point-solubility-structure correlations in multicomponent crystals containing 

fumaric or adipic acid. CrystEngComm, 16(43), 9992–9998.  

Bauer, J. E. (2004). Lipoproten-mediated transport of dietary and synthesized lipids 

and lipid abnormalities of dog and cats. Journal of the American Veterinary 

Medical Association, 224(5), 668–675.  

Bayly, G. R. (2014). Lipids and disorders of lipoprotein metabolism. In Clinical 

Biochemistry: Metabolic and Clinical Aspects: Third Edition (Third Edit). 

Elsevier Ltd.  

Benjannet, S., Rhainds, D., Essalmani, R., Mayne, J., Wickham, L., Jin, W., 

Asselin, M. C., Hamelin, J., Varret, M., Allard, D., Trillard, M., Abifadel, M., 

Tebon, A., Attie, A. D., Rader, D. J., Boileau, C., Brissette, L., Chrétien, M., 



143 

 

 

Prat, A., & Seidah, N. G. (2004). NARC-1/PCSK9 and its natural mutants: 

Zymogen cleavage and effects on the low density lipoprotein (LDL) receptor 

and LDL cholesterol. Journal of Biological Chemistry, 279(47), 48865–48875.  

Benn, M., Nordestgaard, B. G., Grande, P., Schnohr, P., & Tybjærg-Hansen, A. 

(2010). PCSK9 R46L, Low-Density Lipoprotein Cholesterol Levels, and Risk 

of Ischemic Heart Disease. 3 Independent Studies and Meta-Analyses. Journal 

of the American College of Cardiology, 55(25), 2833–2842.  

Berry, D. J., & Steed, J. W. (2017). Pharmaceutical cocrystals, salts and 

multicomponent systems; intermolecular interactions and property based 

design. Advanced Drug Delivery Reviews, 117, 3–24. 

Bevill, M. J., Vlahova, P. I., & Smit, J. P. (2014). Polymorphic Cocrystals of 

Nutraceutical Compound p‑Coumaric Acid with Nicotinamide: 

Characterization, Relative Solid-State Stability, and Conversion to Alternate 

Stoichiometries. Crystal Growth & Design, 14, 1438–1448. 

Bhogala, B. R., Basavoju, S., & Nangia, A. (2005). Tape and layer structures in 

cocrystals of some di- and tricarboxylic acids with 4,4′-bipyridines and 

isonicotinamide. From binary to ternary cocrystals. CrystEngComm, 7, 551–

562. Bhusnure, O., Kazi, P., & Gholve, S. (2014). “Solid Dispersion : an Ever 

Green Method for Solubility Enhancement of Poorly Water Soluble Drugs.” 

International Journal of Research in Pharmacy and Chemistry, 4(4), 906–918. 

Bhusnure, O., Kazi, P., & Gholve, S. (2014). “Solid Dispersion : an Ever Green 

Method for Solubility Enhancement of Poorly Water Soluble Drugs.” 

International Journal of Research in Pharmacy and Chemistry, 4(4), 906–918. 

Blagden, N., de Matas, M., Gavan, P. T., & York, P. (2007). Crystal engineering of 

active pharmaceutical ingredients to improve solubility and dissolution rates. 

Advanced Drug Delivery Reviews, 59(7), 617–630.  

Blagden, Nicholas, Berry, D. J., Parkin, A., Javed, H., Ibrahim, A., Gavan, P. T., 

De Matos, L. L., & Seaton, C. C. (2008). Current directions in co-crystal 

growth. New Journal of Chemistry, 32(10), 1659–1672.  

Boksa, K., Otte, A., & Pinal, R. (2014). Matrix-assisted cocrystallization (MAC) 

simultaneous production and formulation of pharmaceutical cocrystals by hot-

melt extrusion. Journal of Pharmaceutical Sciences, 103(9), 2904–2910.  

Bolla, G., & Nangia, A. (2016). Pharmaceutical cocrystals: Walking the talk. 

Chemical Communications, 52(54), 8342–8360.  

Brahmanaidu, P., Nemani, H., Meriga, B., Mehar, S. K., Potana, S., & 

Ramgopalrao, S. (2014). Mitigating efficacy of piperine in the physiological 

derangements of high fat diet induced obesity in Sprague Dawley rats. 

Chemico-Biological Interactions, 221, 42–51.  

Brittain, H. G. (1999). Polymorphism in pharmaceutical solids. New York: M. 



144 

 

 

Dekker. (Vol. 192). 

Buddhadev, S. S., & Garala, K. C. (2021). Pharmaceutical Cocrystals—A Review. 

14.  

Burke, A. C., Dron, J. S., Hegele, R. A., & Huff, M. W. (2017). PCSK9: Regulation 

and target for drug development for dyslipidemia. Annual Review of 

Pharmacology and Toxicology, 57(July), 223–244. h 

Bysouth, S. R., Bis, J. A., & Igo, D. (2011). Cocrystallization via planetary milling: 

Enhancing throughput of solid-state screening methods. International Journal 

of Pharmaceutics, 411(1–2), 169–171.  

Cantarella, M., Cantarella, L., Gallifuoco, A., Intellini, R., Kaplan, O., Spera, A., 

& Martínková, L. (2008). Amidase-catalyzed production of nicotinic acid in 

batch and continuous stirred membrane reactors. Enzyme and Microbial 

Technology, 42(3), 222–229.  

Cao, F., Amidon, G. L., Rodriguez-Hornedo, N., & Amidon, G. E. (2016). 

Mechanistic Analysis of Cocrystal Dissolution as a Function of pH and 

Micellar Solubilization. Molecular Pharmaceutics, 13(3), 1030–1046.  

Careskey, H. E., Davis, R. A., Alborn, W. E., Troutt, J. S., Cao, G., & Konrad, R. 

J. (2008). Atorvastatin increases human serum levels of proprotein convertase 

subtilisin/kexin type 9. Journal of Lipid Research, 49(2), 394–398.  

Carlson, L. A. (2005). Nicotinic acid: The broad-spectrum lipid drug. A 50th 

anniversary review. Journal of Internal Medicine, 258(2), 94–114.  

Chaudhari, S., Nikam, S. A., Khatri, N., & Wakde, S. (2018). Co-Crystals: a 

Review. Journal of Drug Delivery and Therapeutics, 8(6-s), 350–358.  

Cherukuvada, S., & Row, T. N. G. (2014). Comprehending the Formation of 

Eutectics and Cocrystals in Terms of Design and Their Structural 

Interrelationships. Crystal Growth & Design. 14, 4187−4198. 

Chi, Z., Wang, M., Yang, L., Li, X., Cong, X., Liu, S., & Cai, B. (2013). Fourier 

Transform Near-Infrared Spectroscopy Used for Purity Determination of 

Rhein-L-arginine Cocrystal (Argirein). Analytical Sciences, 29(6), 661–664. 

Childs, S. L., Chyall, L. J., Dunlap, J. T., Smolenskaya, V. N., Stahly, B. C., & 

Stahly, G. P. (2004). Crystal engineering approach to forming cocrystals of 

amine hydrochlorides with organic acids. Molecular complexes of fluoxetine 

hydrochloride with benzoic, succinic, and fumaric acids. Journal of the 

American Chemical Society, 126(41), 13335–13342.  

Childs, S. L., Stahly, G. P., & Park, A. (2007). The salt-cocrystal continuum: The 

influence of crystal structure on ionization state. Molecular Pharmaceutics, 

4(3), 323–338.  



145 

 

 

 

Chopra, B., Dhingra, A. K., Kapoor, R. P., & Prasad, D. N. (2017). Piperine and Its 

Various Physicochemical and Biological Aspects: A Review. Open Chemistry 

Journal, 3(1), 75–96.  

Clarke, H. D. (2012). Crystal Engineering of Multi-Component Crystal Forms: The 

Opportunities and Challenges in Design. ProQuest Dissertations and Theses, 

January, 153. 

Cohen, J., Boerwinkle, E., Mosley, T., & Hobbs, H. (2011). Sequence Variations 

in PCSK9, Low LDL, and Protection against Coronary Heart Disease. Th e 

New Engl and Journal of Medicine, 354(12), 1264–1272. 

Cunningham, D., Danley, D. E., Geoghegan, K. F., Griffor, M. C., Hawkins, J. L., 

Subashi, T. A., Varghese, A. H., Ammirati, M. J., Culp, J. S., Hoth, L. R., 

Mansour, M. N., McGrath, K. M., Seddon, A. P., Shenolikar, S., Stutzman-

Engwall, K. J., Warren, L. C., Xia, D., & Qiu, X. (2007). Structural and 

biophysical studies of PCSK9 and its mutants linked to familial 

hypercholesterolemia. Nature Structural and Molecular Biology, 14(5), 413–

419.  

Dai, X. L., Li, S., Chen, J. M., & Lu, T. B. (2016). Improving the Membrane 

Permeability of 5-Fluorouracil via Cocrystallization. Crystal Growth and 

Design, 16(8), 4430–4438.  

Daurio, D., Medina, C., Saw, R., Nagapudi, K., & Alvarez-Núñez, F. (2011). 

Application of twin screw extrusion in the manufacture of cocrystals, part I: 

Four case studies. Pharmaceutics, 3(3), 582–600.  

Davignon, J., Dubuc, G., & Seidah, N. G. (2010). The influence of PCSK9 

polymorphisms on serum low-density lipoprotein cholesterol and risk of 

atherosclerosis. Current Atherosclerosis Reports, 12(5), 308–315.  

de Almeida, A. C., Torquetti, C., Ferreira, P. O., Fernandes, R. P., dos Santos, E. 

C., Kogawa, A. C., & Caires, F. J. (2020). Cocrystals of ciprofloxacin with 

nicotinic and isonicotinic acids: Mechanochemical synthesis, characterization, 

thermal and solubility study. Thermochimica Acta, 685.  

De Castro-oros, I., Pocovi, M., & Civeira, F. (2010). The genetic basis of familial 

hypercholesterolemia : inheritance , linkage , and mutations. The Application 

of Clinical Genetics, 3, 53–64.  

Desiraju, G. R. (2005). The Supramolecular Synthon in Crystal Engineering. 

Stimulating Concepts in Chemistry, 293–306. 

Desiraju, G. R. (2013). Crystal engineering: From molecule to crystal. Journal of 

the American Chemical Society, 135(27), 9952–9967.  

Dogra, R. K. S., Khanna, S., & Shanker, R. (2004). Immunotoxicological effects of 



146 

 

 

piperine in mice. Toxicology, 196(3), 229–236.  

Dong, B., Wu, M., Li, H., Kraemer, F. B., Adeli, K., Seidah, N. G., Park, S. W., & 

Liu, J. (2010). Strong induction of PCSK9 gene expression through HNF1α 

and SREBP2: Mechanism for the resistance to LDL-cholesterol lowering effect 

of statins in dyslipidemic hamsters. Journal of Lipid Research, 51(6), 1486–

1495. 

Duangjai, A., Ingkaninan, K., Praputbut, S., & Limpeanchob, N. (2013). Black 

pepper and piperine reduce cholesterol uptake and enhance translocation of 

cholesterol transporter proteins. Journal of Natural Medicines, 67(2), 303–310. 

Duggirala, N. K., Perry, M. L., Almarsson, Ö., & Zaworotko, M. J. (2016). 

Pharmaceutical cocrystals: Along the path to improved medicines. Chemical 

Communications, 52(4), 640–655.  

Eaton, C. B. (2005). Hyperlipidemia. Primary Care - Clinics in Office Practice, 

32(4), 1027–1055.  

Feingold, K.R. (2021). Lipid and lipoprotein metabolism. Endocrinologi 

Metabolism Clinic North America, 51(3):437-458. 

Fitriani, L., Afriyanti, I., Afriyani, Ismed, F., & Zaini, E. (2018). Solid dispersion 

of usnic acid–HPMC 2910 prepared by spray drying and freeze drying 

techniques. Oriental Journal of Chemistry, 34(4), 2083–2088. 

Fox, K. M., Tai, M. H., Kostev, K., Hatz, M., Qian, Y., & Laufs, U. (2018). 

Treatment patterns and low-density lipoprotein cholesterol (LDL-C) goal 

attainment among patients receiving high- or moderate-intensity statins. 

Clinical Research in Cardiology, 107(5), 380–388.  

Gadade, D. D., & Pekamwar, S. S. (2016). Pharmaceutical cocrystals: Regulatory 

and strategic aspects, design and development. Advanced Pharmaceutical 

Bulletin, 6(4), 479–494.  

Ghosh, T., Juturu, T., Nagar, S. N., & Kamath, S. (2021). Cocrystals of Modafinil-

Nicotinic Acid: A Novel Cocrystal for Enhanced Bioavailability. 12.  

Gille, A., Bodor, E. T., Ahmed, K., & Offermanns, S. (2008). Nicotinic acid: 

Pharmacological effects and mechanisms of action. Annual Review of 

Pharmacology and Toxicology, 48, 79–106.  

Goldstein, J., Hobbs, H., & Brown, M. (2001). Familial Hypercholesterolemia. In 

CR Scriver, A. Beaudet, W. Sly, & D. Valle (Eds.), The Metabolic and 

Molecular Basis of Inherited Disease. 2863–2913. McGraw-Hill, New York. 

Gonçalves, E. M., Bernardes, C. E. S., Diogo, H. P., & Minas Da Piedade, M. E. 

(2010). Energetics and structure of nicotinic acid (Niacin). Journal of Physical 

Chemistry B, 114(16), 5475–5485.  



147 
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